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.01 NOI PAU

Hoat déng dién tra khdo sdt bién nudc ta da thiee sie diroe tién hanh tiv nhitng ndm
20 cua thé ky XX, vén s thanh Iap Vien Har duong hoc o Nha Trang vao ndm
1925. Trdi qua nhiéu giai doan ciia tinh hinh dai mice, cong cuoe diéu tra nghién
et bién vdn duoe lién wie thice hién va phc}f rién véi quy mo ngay cang dioe mo
rong, trinh dé ngay cang dugc ndng cao, voi sy tham gia cia cdc nganh cdc dia
phitong trong cd mieée va cd voi sir hop tde véi niede ngoar va cdc 16 chite quoc 1€,

nhdam dap g yéu cdu hoat dong phdt trién kinh té bién, qudn 1y va bdo vé chil
quyen, (i nguvén moi triomg bién trong timg giai doan.

Trong cdc hoat dong khoa hoe eong nghé vé bien trong thé ky vitu qua, ddc biét
la vt ndm 1975 san ki chién tranht k6t thiic, dar miée dd duoce thong nhdt, bén
canh cdc houat dong diéu tra khdo sdt nghién ciu bién ¢ cde nganh, dang chii y la
hoat dong ciia cac Chirong trinh diéu tra nghién ctew bién cdp Nha nicoc dioe t6
chite thiee hién theo timg k& hoach S nam ty 1977 161 2000, véi nhiénvu: 6 chite
thice hién cdc van dé khoa hoce cong nghé bién trong diém phuc vie yéu cdu phdr
trien kink 1¢" xa hoi. an ninh quéc phong bién trong time giai doan va ldu dai ctia
nice ta. Khoi Iwong te liu kél qud diéu tra nghién citu bién qua hon 20 ndm ciia
cde chiong trinh nay la rdt Ion, cing vor cde ngudn e liéu khdce ciia cde nganh
trong giai doan nay, da cho ta nhitng hiéu biél rat co bdn vé cde vin dé diéu kién
ne nhién, 1ai nguyén thién nhién bién chit yéu ciia bién meoc ta.

DE ddp iing véu cdu phdr wrién kinh 16" bién, qudn 1% bién, bdo vé ¢hit quyén, tai
nguyén moi tricng bién nitic ta ngay cang cao, Bun Chi dao Chitong trinh diéu
tra nghién ciiw bién cdp Nha mede KHCN-06 giai doan 1996-2000, da 6 chiic
bién soan bo chuyén khdo “BIEN PONG” nhdm 1ap hop, clinh v va cong bé
cide két qud diéu tra nghién cau bién J nude ta trong cde giai doan vita gua cho
161 nam 2000 dé' dua vao sit dung, rriée hét la két qud cde Chiong trinh diéu ra
nghién cieu bien cdp Nha meic av 1977-2000, bao gom: Chutong rinh Thudan Hdi
- Minh Hai (1977-1980). Clutong trinkt 48.06 (1981-1985), Chitong trinh 48B
(1986-1990), Chirong trinh KI'.03 (1991-1995), Chitong trinh KHCN-06 {[996-
2000), c6 tham khdo, bo sung thém cdc ne liéu két qud diéu tra nghién ciru khdc
da ducrc cong bo o cdc nganh, cde co quan, voi mong muon bé chuyén khdo
“BIEN PONG™ phan dnh duoe ddy dit ede két qud chit yéu cia hout déng dién
tra nghién cing bién nudc ta trong cde giai doan vira qua cho t6i nam 2000.

P]u} hop vor tinh char ciia cde qud trink bidn, cdce vdn dé vé diéu kién tr nhién
bién, ddc biét la vé khi niong, thuy van, dong e bién, dia chat-dia vdr 1y bién...

ce khi dicge trinh bay trong (hu)en khdo nay trén pham vi toan Bién Poéng, rong
khi cdc vdn dé khdc, ddc biét la cdc van dé vé sinh hoc, sinh thdi, tai nguyén



bicn.. chi véu duwoe trinht bay trong pham vi ving bién Viét Nam. 10l nay dd dioe
didu tra khdo sdt nhiéu hon.

Bo chuvén khdo “BIEN DONG™ gom 4 1gp:

Tapl: Khdi qudr vé Bién Pong
(Chut bién: GSUS Lé Dire 16)
Tapil:  Khi twong, Thuy vdn. Pong bic bicn
(Chu bién: GSTSKIT Pham Vdn Ninh)
Tap HI: P chdl - Bia var Iy bién
(Ch bicn: PGSTSKI Mat Thanh Tang
Tap IV: Sinh vdt va Sinft thdi hién
(Chii bién: GSTSKIT Pdng Ngoc Thah)
1ong bién idp:
GSTSKI Dang Ngoc Thanl
Vide bién soan do Ban Chi dao Chitong trinh bicn KIICN-00 chu tri dd duce sie
Inone tmg va tham gia nhidt 1inh cia dong ddao can bo khoa hoe bién o mide ta.
o gdng tdp hop duge day du nhdl. dar duge di tin cdy cao nhdt o6 duoe hién
nay vé cde vdn dé chu yéu vé diéu kién 1 nhién va tai nguvén thicn nhién bicn
nuie ta, van dung cde phiong phdp Iy thuyét hién dai trong xie Iy, phdn tich tw
liou, nhdm ddm bdo chdt lwong cao cida 1l idu. ddp img véu cdu sit dung hién
navy.
Vet quy mo. noi dung va véu cdu vé chdt lwong cua tai lidu ndi trén. b clunen
khdo “BIEN DONG” 6 thé col ninr tai lidu tong kot lal. dand ddve mot giai dogn
ciu cong cude dicu tra nghién civu bién, phdt tricn khoa hoc cong nghé bicn neie
ta trong thé ky XX vita gua va s€ dugc 1iép tue b sung. hicu clunh. mo rong frong
etal dogn 101,

BAN CHI DAO
Chuong trinh bi¢n KHCN-06



MO PAU

“Khi twong, Thuy vdn, Pong luc bién” la Tap I trong bo Chuvén khdo “Bién
Pong” do Bun Chi Pao Clutong trinh diéu tra nghién citn bién cdp Nha meoe
KHCN-06 (1996-2000) 6 clufc bién soun.

Noi dung Tép 1T bao gom cdac van dé co ban vé khi wiong bién (Truong dp, Gio,
Bio, Nhiét do, Khong khi, Twong tde dai dicong ki quyén), thuy van bién (Muc
nicde bién, Cde déic tring thuy van, Cdu trite thuy vén), dong e bién (Song.
Hoap hew, Nude trot), cac vdn dé I niong, thuy van, déng fue bién ddai ven ber.
Tham gia bién soan cdac phai ndi diung Tdp 1T 6 cdc can bo khoa hoo cde chuveén
nganh liéen guan.

Phdn 1. Khi titong bién
TS Déng Tran Duy, TS Bui Xudn Thong, TS Nguvén Manh Iing,
GS TS Lé Dinh Quang.

Phan 1. Tluiy vdn bicn
TS La Van Bai, GS. TSKH Pham Van Ninh, PGS. TS Va Van Lanh,
PGS. TS Do Ngoe Quynh. CN Nguyén Kim Vinh, CN Tong Plutoe
Hoang Somn.

Phan 111 Pong hie bién
TS Nguyén Manh Himg, P6 Thién, TSKH Lé Phuéc Trinh, PGS. TS
Pinh Véan Un, Triecong Trong Xudn..

Phan Iv. Khii ticong, thity vén, dong luc bién ddi ven boViét Nam

TS Nguvén Tien Pat, TS Nguvén Ngoc Hudn, ThS Nguvén Hoai,
GS. TSKH Pham Vdan Ninh, PGS. TS Hodng Xudn Nhudan, PGS. TS
Do Ngoc Quynh, TS Nguvén Thé Tudng.

Chit biénTap 11
GS. TSKH Phant Van Nl

Tuy con mor sé'vdn dé cluca ditoe dé cap toi, nhue: Nang Ieong bién. am hoc bién,
song ndi... la nhitng van dé sé dige nghién citu day dii hon trong giai doun 107,
song noi dung Tdap Il ciing dd cho dioe nhitng hiéu biét nhdt dinh vé nhitng qud
trinh bién co bdn trong Itnh vice ki twong, thuy van, dong hic bién cria viing bién
e ta va Bién Bong, dap itng véu cdn, hoc 1dp, nghién citu va cdc hoat dong vé
hién hién nav.



Noi dung ting vdan dé dd duoc cdc tdc gid bién soan cé gang tap hop, chon loc tw
liéu hién c6 dé ddm bdo do tin cay vé mdt khoa hoc. Mdc di vay, do nhitng han
ché vé khd ndng ne liéu citng nhue trinh dé, tai lidu khéng khoi con cd nhiing
khiém khuvét hode bdar cdp trong noi dung va cdch trink bay, cdc tdc gid rdt
meonig dwoe sw chi' gido cua ngudi s dung.

Cic tdc gia



Phan 1 ]
KHi TUONG BIEN
) §

TRUOGNG KHi AP TU NHIEN VUNG BIEN DONG
THOI KY 1969 - 1998

I. NHUNG VAN PE CHUNG

1. Vi tri dia 1y, diéu kién tu nhién cua viing bién Viét Nam va Bién Dong

Bi¢n Pong nam tron trong vanh dai nhi¢t déi bic ban céu, 1a vanh dai nhan duge
lugng biic xa mat 1rdi trye (€ nhi¢u nhal so vGi cde vanh dai khac trén mat dat.
Viing bi¢n Viét Nam va Bién Dong nim (rong viing Dong Nam Chau A, mot khu
vue khi hau nhi¢t déi gid mia dién hinh. Sy bién déi hoan lun khi quyén theo
mua dan dén cde hé thong thoi GE co ban 1an lugt hinh thanh vi hoat dong, miia
ha va mua thu [a mua bao, mia dong va mia xuan 1 thdi k¥ gié mua dong bic.
Ving bién Viét Nam va Bién Dong nim & khu vie chiu anh hudng cia nhiéu
trung tam tac dong quy mo hanh tinh, 3 trung tam quan rong nhét trong s¢ do 1a
cao 4p lanh lyc dia chau A (nguén goc gi6 mia Pong Béc A), cao dp phé nhict
dsi Thai Binh Duong (ngudn gée gié mia Dong Nam A), cde dp thap néng va
ranh gié mia phia 1ay (nguén g¢dc gié mita Nam A).

D¢ ddnh gid mic do va quy luat bicn dong cic trudng Khi dp, cong vice ddu ticn
fa xdc dinh ra cac trudng dé. Cac dicu ki¢n khi tugng thiy van ving Bién Dong
chiu chi phoi ctia cdc loai hinh thoi tiét duge mo ta bang cdc loai hinh (h¢ synop.
Viée phan loai céc hinh the khi d4p co ban hay 12 cdc hinh th¢ synop dién hinh da
duoe nhi¢u nha khi twong quan tam dén bing nhiéu phuong phép khic nhau. Téc
gia Nguyén Vii Thi bang phuong phdp nhan dang 1y thuyct da dia vé 48 loai hinh
thé dac tnmg cho cdc thdng trong nam cua viing bién Vit Nam va Bién Dong
[5.6]. Mot s0 tdc gid khac phan loat theo su bién dong cia dai hoi tu nhiét ddi.



2 BIEN DONG Il KHi TUONG, THUY VAN BONG LUC BIEN

Dt hiang cach nao chang nita déu phai tuin tha theo su bién dong cla cdc trung
tam tac dong quy mo hanh tinh truc ti€p anh huong t6t ving Bién Dong va lan
can. Qua ciac ban dd du bdo synop hang ngay, bang cdic ki€n thiic synop pho
thong true 1iép nhan dang ra ¢dc loal hinh thé khi dp tu nhién da duge mot sO tic
eia Nhat Ban dp dung. Nhan bi¢t chi quan cdc loai hinh khi dp co ban hay cic
qud trinh sy nop tu nhién l phuong huéng phan loai dp dung trong chuyén dé
nay. Phuong phdp nay cd nhing vu viét v¢ khai thic s6 §i¢u thuc t¢ du bao thai
tiét hang ngay. mot hién thue da duge chap nhan qua hién trang ban do phan tich
synop. Cic truong khi dp trung binh dugc hinh thanh thong qua cdc loai hinh the
synop lua chon. Panh gid quy luat bién dong cua cdc truong khi ap duge lua chon
14 nhiém vu cla chuyén dé 2.

2. Quan diém chung vé phan loai hinh thé synop tu nhién
2.1. Dang truong khi dp tu nhién ton tai thuc té : ap cao, dp thip. song, ranh...

2.2. Mo ta dang cac hinh thé khi dp tu rhién thong qua cic giai phdp chu quan
{phan loai thco nhén thic) va khdch quan (cong nghé trong quan, cong ngh¢ ham
truc giao v phan tich di¢u hoa, cong nghé ham tryc giao kinh nghiém) {4].

3. Cac co s& phan loai hinh thé synop tu nhién trén Bién Dong

3.1. Co so tir liéw: ban d6 khi dp muc bién khu vue Bién Pong tir thang 1 nam
1969 dén thing 10 nam 1998 (thi€u 4 ngay tr 1 dén 4 thing 5 nam 1972), moi
ngay ¢6 4 ban d6 00. 07, 13 va 19 gio.

3.2. Phuong phdp phdn loai: nhdn dang cdc hinh thé synop tu nhién thong
qua nhadn thirc chu quan

— Nhin dang trudng dp va trudng gio thue 1€ hang ngay trén ban d6 mat dat khu
vie Bién Pong. gédn 1¢n thong dung cho tiing dang.

— Lién hé moi dang hinh (h¢ véi nhitng hé théng quy mo 1én {quy mé khu vue
vit LoAn ciu). trong dé chil yéu 1a 3 hé thong gié mia Pong - Bac A, gié mua
Pong - Nam A va gio mua Nam A.

— Xem xét hé qua thoi 1€t cha méi dang hinh th€ da duoc phan dinh doy voi
viing ven bién va viing bién ven b Viét Nam.

11. PHAN LOAI VA D; \l\H GIA SU BIEN D()N(: CAC TRUONG KHI AP
TU NHIEN VUNG BIEN DONG

Theo phuong phap trinh bay trén, tién hanh phan loai ¢dc hinh thé synop tu nhién
trén Bién Dong. két qua thu duge 21 loai hinh trong d6 ¢é 1 loai khong xdc dinh



Phan 1. 1. Truong khi ap tu nhién vung Bién Déng thdi ky 1969-1998 3

(KXD). Da théng ke chi tiét vé cic hinh thé nay duoc trén 21 bang. DE han ch¢
sai s6 phan bo s6 lieu trong timg 6 1 ° x 1° kinh vi theo chudi s6 licu 30 nam cia
4 obs D¢ tai da nhom thanh 21 6 vuong 4" x 4° kinh vi ctia Bién Dong. Cic ban
d6 khi dp trung binh cla cdc truong hinh thé, trung binh thang... duoc xay dung
trén co s& cua nhom 21 6.

VITRICAC TRAM QUAN TRAC KHi TUONG BIEN VUNG BIEH DONG
e te nEE [F. 33
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Hinh 1. Vi tri cac fram quan trée khi fuong bién ving Bién Dong
1. Truong khi ap hinh thé gi6 mua dong bic tang cuong (PB1)

Ap cao lanh luc dia chau a phat trién dén giai doan cuc dai, khi c6 nhiing diéu
kién thuan lgi s€ bot phat xuéng phia nam. khong khi lanh cuc déi tran xudng
Viét Nam va Bién Pong, ¢6 thé ¢6 hoac khong c6 fron lanh, Bién Pong nam 6 ria
phia nam ctia cao dap lanh nay, day Ia hinh the synop tu nhién gay gié dong bac
trén Bién Dong 6n dinh véi cuong do manh.

Hinh theé DBI c6 thé xudt hién tir thang 10 nam truéc dén thang 4 nam sau, tap
trung trong cdc thang tr thing 12 nam trude dén thing 3 nam sau. Trung binh



4 BIEN DONG II. KHI TUONG, THUY VAN DONG LUC BIEN

mdi dot (6n tai kéo dai 2.5 ngay/dot, thang 10, 11 ngéan hon la 2,1 ngay, thang 1,
2 dai nhat 1a 2,7 ngay/dgt, Cae tri s0 khi 4p dac trung ¢la loai hinh khi ap gio
mila dong bac lang cuong (BB, P, = 1012.43mb, P, = 1023.05mb xdy ra lai
khu vuc S0°N v 1T1°E, P, = 1005.46mb x4y ra tai khu vire 12°N va 110°E (hinh
4). Phan bo trung binh trudng khi dp loai hinh the nay phan anh nhiing nét twong
tr co ban cha tnong khi 4p trung binh cac thang 12, 1 va thang 2, tuy nhién gia
tri trung binh thdng the hi¢n gid tri cao hon so véi trung binh cua riéng loai hinh
th¢ nay. Trén ban d6 trung binh cdce thing mia dong cua obs 7 gid ta cling phat
hi¢n ra xu the chung gidng nhau cita 3 loai truong khi dp trung binh, tuy nhién
can nhan manh rang tri s& khi dp tat obs 7 gio bao gio ciing 14 cao nhat. Ta ¢6 (hé
lap nthi¢u bang thang ké cho céde trudmg khi ap hinh the ( bang 1).

Bang 1. Phan bd s& dot hinh thé DB theo s& ngdy
tan tai lién tue va theo thang frong thai ky 1969 - 1998,

S6 ngay 1 2 3 4 5 6 7 8 g | 10 [ 11| 12 v
ton tailien tyc

1 24 | 2 | 23] 13 4 9 18 | 24 | 141
2 44 131 | 32 | 15 1 9 | 23 | 20 | 184
3 25 | 21013 n 1 4 8 14 | 9
4 19 10 6 2 4 8 49
5 12 g 2 1 3 27
8 4 2 1 1 3 11
7 1 2 2 1 1 7
3 T 2
9 1 1
=10 1 1
Téng s6 dat 126 | 104 | 80 | 4 5 1 24 | 54 | 82 | 520
Téng s8 ngay 354 | 278 | 190 | 84 6 3 50 | 111 7 195 | 1281
T.b. ngay/dat 27 | 27 | 24 | 20 21 | 21 | 24 | 25

2. Hinh thé gi6 mua dong bédc tang cudong két hop rianh ngang ¢ phia
nam Bién Péng (hinh thé DB1R)

Pay 14 hinh th¢ synop ty nhién gay gié dong bic trén Bién Pong 6n dinh vai
cudng do manh nhél so vGi cdc hinh the gié mita dong béc khdc, cling 1a hinh thé



Phdn 1.1. Truong khi &p tu nhidén ving Bién Dong thai ky 1969-1998 5

gay gi6 chudng & viing ven bhién Nam Bo, iy thuge hudng (dong (ay hoac tay bic
- dong nam) clia tryc rdnh thap nam Bién bong, ty thude vi tri tam viing xody
thuan (néu ¢6) trén ranh, gi6 ¢ phia bac true rinh khi vio dén vling ven bién Nam
Bo ¢6 the chuyén thanh hudng dong hoac dong nam.

Hinh th¢ DBIR ¢6 thé xuat hicn tr thdng 10 nam trude dén thang 3 nam sau, tap
trung trong cic thang (ir thang 11 nam truGe dén thang | nam sau. Trung binh
moi dot (6n tai kéo dai 2,8 ngay/dot, khong ¢6 bicn dong 16n gita cde thang. Céc
tri 0 khi dp déc trung cua loai hinh khi 4p ¢i6 mua dong bac tang cudng (DBI),
Py= 1012mb. P,,, = 1024.72mb xdy ra tai khe vyc 20°N vi 111°E, > =
1005.14mb x4y ra tai khu vire 8°N va [90°E.

3. Hinh thé gié mira dong bac bién tinh (hinh thé PB2)

Tiep sau mdi dot gié mia dong hic tang cudng la qud trinh suy y¢u va bicn tinh
cta né, cuong do trung (dm cao dp lanh lue dia chau 4 suy y€u, 1am nam léch vé
phia dong so véi vi trf trung binh, Viét Nam va Bién Pong ndm & ria tay nam
hodc nam - tay nam 4p cao nay, hudng gié dong bac trén Bién Dong léch dan vé
dong véi cuding do yéu dan, nhiét do va do 4m khong khi tang dan.

Hinh th& DB2 ¢6 th¢ xuft hién tir thang 10 nam trude dén thang 4 nam sau, tap
trung trong céc thang wr thdng 11 nam trude dén thang 2 nam sau. Trung binh
mabi dot (6n 1ai kéo dii 2,6 ngay/dot, thang 10, 11 dai nhat s4p xi 3 ngdy, giam
dan sang thang 3, thang 4 chi con 2,1 ngay/dot. Céc tri s¢ Khi dp dac triung clia
loai hinh khi dp gié mla dong biac biéh tinh (DB2), Py, = 1012.78mb, P, =
1024.84mb x4y ra (ai khu vyc 20°N va 111°E, P, = 100429mb xay ra tai khu
vire 8°N va 109E.

4. Truong khi ap hinh thé gi6 mda dong béic bién tinh hoi quy (hinh thé
DB3)

Vé ban chat, hinh th¢ nay [a dang dic bict ciia hinh the DB2 két hop v6i qud trinh
hinh thanh mot fron méi & phia nam luc dia Trung Qudc, trudng gid ¢ phia bic
Bién Dong (ttc & phia nam cta fron lanh dang hinh thanh) ¢6 huéng dong dén
dong nam dua khong khi bi¢n tinh trén bién twong d6i &m va &m xam nhap ving
ven bo (bién va dat lién) nam Trung Qudc va bac Vict Nanr khi ti¢p xdc véi mat
dém lanh hon, hi¢n tuong lam lanh binh hru gay ra thoi tidt ndbm (mua phtin va
suong mu binh luu) (bang 2).

Nhifng khu vure nay. Trén hinh 3 phan bd trudng khi ap trung binh cia loai hinh
th¢ DB3 ta nhan thay trudng khi 4p ¢6 xu the chuyén phit hop vai truéng 4p cao
lyc dia ¢6 tam chuyén dén ra ving Bién Dong. Hinh thé DB3 ¢6 thé xual hi¢n wir
thang 10 nam trurde dén thang 4 nidm sau, 14p trung va ting dan trong cdc thang tir
thang 12 nam trudc dén thing 4 nam sau. Trung binh mbi dot 16n tai kéo dai 2,6
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neay/dot, bicn dong gifta cde thang khong thé hién quy luat rd rét, Cic tri sO khi
ap dac trung coua loai hinh khi dp ¢i6 mua dong bac bién tinh (DB3), P, =
1012.20mb, P, = 1023.05mb x4y ra tai khu vuc 20°N va 111°E, P, =
1005.46mb xay ra tai khu vue 12°N va 110°E.

Bang 2. Phan bd s& dat hinh thé DB3 theo s6 ngéy
ton tai ién tuc va theo thang trong thai ky 1969 - 1998,

1 2 3 4 5 6 7 8 9 {10 | 11} 12| ¥
ton tai lign tuc

1 2t | 23 | 19 | 17 2 ) : . -
2 28 17 2 12 P , | 14 .......... o

5 IS I b 2 | e

4 9 T e —— |
: E ° ¢z 1 1 15
6 1 ) 2 } 3 | 13
) , e e e e e R e I o -
8 s Y
g 1 1 2
o = 1
Tdng s6 det 74| 73| 76 | 41 | 2 ' o | -
Téng 58 ngay o |20 22003 20 | | 12 | 27 | 103 | 837 |
Tb. ngayida 0 U DV S I R NS B B

5. Truong khi ap hinh thé lugi cao ap lanh déng Trung Hoa (CADTH)

Nira san miia dong, cao dp lanh lue dia chau A sau thoi k¥ cudmyg thinh thudng
xuy yeu vi di chuyén ra khoi Jue dia chau A va dimg lai & viing bidn phia dong
Trung Qudc nén duge goi 1a dp cao dong Trung Hoa, Bién Pong ndm ¢ ria tay
nam ludi 4p cao nay. V¢ ban chit, hinh thd nay tuong tr kinh th¢ DB3 nhung
trung tam ap cao lanh phia bac léch dong hon, gié dong nam trén Bién bong ycu
hon, do dé cudng do xam nhap cta khong khi bién tinh trén bién vao viing ven
bién yéu hon.

Hinh th¢ CADTH ¢6 thé xudt hi¢n vao thang 11 va cdc thdng cudi mia dong
(thang 2, 3 va 4), tap trung trong cdc thang 3 v 4. Trung binh s ngay t6n tai kéo
dii 12 4,3 ngay/dot, su hién dong gilta cde thang khong bicu hi¢n quy luat 6 rét.
Cac tri s0 khi dp dac trung cua loai hinh cao 4p dong Trung Hoa (CADTH), P,=
1011.12mh, P, = 1016.61mb x4y ra (ai khu vuc 24°N va [I9°E, P, =
1004.43mh x4y ra tai khu vue 20°N va 107°E (hinh 8). Xét trén 10ng thé ta nhéan
thay truong khi d4p trung binh loai hinh th¢ nay gidng nhu phan bé khi ap trung
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bih thiang 4 la thdng chuy¢n ti¢p gitia 2 mia.
6. Truong khi 4p hinh thé gi6 mua tay nam 1 (TN1)

Gié mia tay nam bao phu toan bo Bi¢n Pong, rinh truc hudng dong - tay nam ¢
phia nam luyc dia Trung Qude (hinh th¢ TN1): dp thdp néng phia tay (trung 1am
trén vung nii cao Hymalaya) phét tricn manh sang phia dong luc dia chau 4, ¢6
mat ranh thap trye hudng dong - tay nam trén phan phia nam luc dia Trung Qudc,
£16 mua tay - nam manh bao phi toan bo Bién Dong(bang 3).

Bdng 3. Phan bé s& dot hinh the TN1 theo s6 ngdry
on tai lién tuc va theo thang trong thai ky 1949 - 1998

Théng

\ 1 2 3 4 5 6 7 8 9 10 1" | 12 A

Sd ngay

tan tai kién tue

1 2 3 7 8 15 10 8 2 55

2 ........... 2 5 14 13 15 B 8 65

3 ........................ 1 1 ; \ - - . ; -

4 2 3 7 13 5 1 K] |

— ) \ ) i 1 N

. , . . N 5 ...................... 22

. 1 \ ) T T .

. 2 : 1 2 ................. 3 B I S 8

A I R 1 . e 1 ..................................... 3 .........

P e | 5 ................. i A ;
.................. , . , . o e 88 . - y , .

TfJ;ng 56 ngay 10 9 27 | 126 | 244 | 343 | 228 | 48 2 103?

Tbngayidot ) 18 | 22 | 33| 38 | 35 | 43 | 23 37

Hinh th¢ TN1 ¢6 th¢ xudl hién trong thdi ky U théng 4 dén théng 9, tap trung
trong cac thang 6, 7 va 8. Trung binh & ngay (6n tai kéo dai 12 3,7 v ¢é xu
hudng tang dan (i thang 4 dén thang 8. Cée tri s6 khi dp dac trung cda loai hinh
khi dp 1&y nam I(TNL), P= 1008.15mb, P, = 1016.74mb x4y ra tai khu vuc
20°N va 119'E, P, = 997.30mb xdy ra tai khu vuc 20°N va 114°E. Phan bo
truiing khi ap trung binh cta loai hinh thé ndy phdn anh nhimg dic diém co ban
phan bo trung binh trudsng khi dp thdng 6 va thdang 7.
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7. Truong khi ap hinh thé gié mia tay - nam 2 ( hinh thé TN2)

(i mia tay nam bao phi toan bo phan gilta vi nam Bién Dong, rinh truc hudng
dong - 1ay nam & phia bic Bién Dong (hinh th€ TN2): 4p thap néng phia tay
(trung tam (rén ving ndi cao Hymalaya) phat trién manh xuéng phia dong nam,
noi lién voi ranh thip ngudn gdc nhi¢t ddi ¢o true hudng dong - tdy nim & phia
bac Bien bong, ¢6 thé ¢o bao hodc dp thap nhict déi & phia dong, gié mba 14y -
nam bao phil toan bo phin gitta va nam Bién Dong (bang 4).
Béng 4. Phén b6 s6 dot hinh thé TN2 theo s6 ngdy
16N Tai ién fuc va theo thdng trong théi ky 1969-1998,

1 2 3 4 5 ] 7 8 8 10 " 12 v
Sé ngay
ton tai lign tuc
1 4 5 10 13 4 9 3 48
) ) 5. . 13 ; 9 A . . ; 1 43
; o 1 ) e 3 ........ . ‘ O B R 1 3 .........
) 1 3 ...... 3 ...... . 1 1 2. s
. . 2 ....1 3 ISR B S 1 3 .........
. 1 A 2 ...................................... 2 ......................... 1 ................................................................ 6 ............
N e 1 ....1
. 1 1 1 ....................................................... . .
9
> . A . . .
"Tong so dat - N 6 12 35 38 . 16. 33 14 1 N 153 "
ing s8 gy . .22 g3 114 40 ........ 'gg .41. ; 2 4'13 .
. ngay;d;ﬂ ) 1I.2 . LB. . 26 3,.2 25 20 | 26 N 27 .

Finh (h¢ TN2 ¢6 thé xudt hién trong thdi ky tr théng 3 dén thdng 9, tap trung
trong cde thang 5, 6, 7 va 8, sém hon hinh thé TNI mot thang. Trung binh s0
ngay ton tai kéo dai 1a 2,7 ngay/dot, su bi¢n dong gilra cdc thdng khong thay c¢é
xu budng rd ret. CAc tri s6 khi dp dac trung cua loai hinh khi dp 1ay nam 2 (TN2),
Py= 1008.15mb, P,,, = 1016.74mb xdy ra tai khu vue 20°N va 119°E, P, =
997.30mb xdy ra tai khu vue 20°N va L11E.

8. Truong khi ap gié mua tiy nam 3 (TN3)

Ap thap néng phia tay (trung 1dm nam & viing nii cao Hymalya) phit trién manh
xudng phia nam, hinh thanh ranh thap noéng tryc huéng bac - nam nam o phia tay
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ban dao bong Duong. Viet Nam va Bién Dong nam ¢ phan phia dong truc rinh
nay, gi6 (dy - nam manh vi 6n dinh bao phu wan bo ban dao Péng Duong va
Bi¢n bong.

Hinh th¢ TN3 ¢6 th¢ xuat hi¢n trong thoi kY tir thang 2 dén thang 8, bat dau va
k¢t thiic sém hon hinh thé TN2 mot thang, s lugng hinh the nay tuong doi dong
déu gitta cdc thang. Trung binh s6 ngay 16n tai kéo dai 12 2.9 ngay/dot, gilta cac
thang khong thiy co xu huéng bicn dong 1o rét. Cde i s6 khi ap dac trung cla
loai hinh khi ép tay nam 3 (TN3), P,= 1009.4Imb, P, = 1016.86mb x4y ra tai
khu vire 16°N va 121°E, P, = 1003.53mb x4y ra tai khu vuc 20°N va 107°E.

9. Truong khi zip hinh thé bie va ap thdp nhiét d6i 6 phia bic Bién
Dong (B1)
Bao va dp thip nhi¢t ddi ¢ 1am nam trén khu vye tr vi tuyén 17 vd phia béc.

Bdng 5. Phain bé s6 dot hinh thé Bl theo 56 ngély
tén tai lién tuc va theo thang trong thai ky 1969 - 1998,

Théng
Sé ngay 1 2 3 4 5 8 7 8 9 10 1 12 v
tan tai lién tuc
1 2 5 12 5 7 G 7 44
, . N RN PEE el . % N ; 1 o
5 ) o1 N ) ] , T .
) 1 . . 5 T s
FEU N B BRES S Sy 1 1 ) .
O R SR T e 1 ;1 1 5
R D i R R - 1 I -
- B I
I A F R (R I A N R S S O S I
O A e B B S N B
ringsd I B , . % | s " R S I 204
Ting s5 ngay R S | o T | o | e | s e | s
T ngamm S U I S " i T35 20 26 | 06 |17 [T .

Hinh th¢ B1 ¢6 thé xuét hién tir thdng 5 dén théng 11, (ap trung trong thoi ky
thang 6 dén thdng 10, s6 ngdy tén tai kéo dai ctia mdi con 1a 2,5 ngy/con va
tuong doi dong dcu gilta ¢de thdng, trong d6 thdng 8 kéo dai nhat, trung binh 13
2,9 ngay/con. Cdc (ri s6 khi dp dac (rimg cua loai hinh khi 4p bdo khu vuc bic
Bién Bong (Bl), P,,= 1007.82mb, P, = 1016.46mb x4y ra tai khu vuc 20°N va

IT1°E, P = 993.22mb x4y ra tai khu vure 20°N va 11 1°E.
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B0 trong hinh (h¢ nay thudng dé bo vao bd bién nam Trung Qudc hodc phia bac
Viet Nam, kéo theo trudng gié (ay nam & phia nam bdo phdt trién lén bao trim
Bicn Dong, vi vay hinh th¢ TNI chi¢m 1an suat cao nhat trong cdc hinh th¢
chuy¢n déi i hinh thée biio Bl sang (bang 5).

10. Truong khi dp hinh thé bio va ap thap nhiét déi gitra Bién Pong
(hinh thé B2)

Bio va dp thap nhi¢t d6i hoat dong trén Bién Dong, ¢é tam nam trén khu vire tir vi
tuyén 10 dén vi tuyén 17.

Trir thang 2, hinh thé B2 ¢6 thé xay ra & tdt ca cdc thdng con lai trong nam, tan
xuat hoat dong tuong di 16n tap trung trong thai ky wr thang 7 dén thang 11, 1dn
nhatl vio thiang 10. SO ngay 6n tai kéo dai cua mdi con trung binh 1a 2,7
ngay/con, khong (hay c6 xu hudng bicn déi ro clia yéu to nay gilia cdce thing. Céc
tri &6 khi dp dic trung cla loai hinh khi 4p bdo khu wige gitra Bién Dong (B2), Py=
1008.19mb, P, = 1017.61mb x4y ra tai khu viuc 20°N va 115°E, P, = 993.99mb
xdy ra tai khu vue 16°N va 113°E.

S& bao va 4p thap nhi¢t d6i & gita Bién Dong di chuyén 1én phia bac chi¢m tan
suAt cao nhdl, vi vay tin xudl chuyén doi tir hinh th¢ B2 sang hinh th¢ Bl chi¢m
t4n xudt cao nhat dén ren 1/2 16ng 6 1an chuyén doi.

11. Truong khi dap hinh thé bao va ap thap nhiét déi ¢ phia nam Bién
bong (hinh thé B3)

Bdo v dp thdp nhi¢t déi hoat dong & nam Bién Dong ¢6 vi tri tam nam trén khu
vue r vi tuy&n 10 vE phia nam.

Hinh th¢ B3 ¢6 thé xudt hi¢n vao 2 thoi ky, thasi k¥ (r thang 3 dén thang 6 (ng voi
‘qua trinh mat troi tién 1én chi tuyén bic, thai ky tir thang 10 nam trude dén thing
"1 nidm sau Ung v6i qua trinh mat i di xudng nam hén cau. SO ngdy tOn (ai trung
binh ca mot con trong hinh thd nay [ 2,3 ngay/con. Cic tri sO khi ap dac trung
cua loai hinh khi ap bdo khu vuyc nam Bién Dong (B3), Py, = 1011.54mb, P, =
1017.30mb xdy ra tai khu vure 24°N va 119°E, P ;= 1004.89mb 4y ra tai khu vife
12°N va 110°E.

12. Trudng khi 4p hinh thé hoan luu bao xa (hinh thé HLBX)

Nhimng con bdo manh, pham vi gio bdo 16n nhung tam bdo ¢on nam ngoai Thai
Binh Duong (phia dong kinh luym 1203, hoan luu bao bao phu phan Idn Bi¢n
pong.Hinh (h¢ HLBX ¢6 thé xudt hi¢n tir thang 5 dén Lhdngj 11, tap trung trong
thal k) tr thang & dén thdng 11, s ngay (6n tai kéo dai ¢ctia mdi con 1a 1,9 ngay/
con va tuong doi déng déu gilra cdce lhang, tuy nhi¢n cic lhdn‘g 10 va 11 ngan
hon, trung binh 1a 1,6 ngay/con. Cic tri s6 khi 4p dac trung cua loai hinh khi dp
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hoan luu bao xa (HLBX), P,= 1007.19mb, P, = 1022.02mb xdy ra tai khu vue
12°N va [1OE, P, = 989.69mb xdy ra tai khu vire 24°N va 119°E. S5 bio va dp
thap nhi¢t déi tir Thdi Binh Duong di vao béc Bién Hong chiém sual cao nhat vi
vay $6 lan hinh thé HLBX chuyén sang hinh th¢ Bl chi¢m tdn suat 16n nhat.

13. Trudng khi ap hinh thé ludi 4p cao phé nhiét déi Thai Binh Duong
cuong do yéu dén trung binh (hinh thé PNP1)

Lu6i cao ap phd nhiet d6i Thai Binh Duong nam trén Bién Dong thé hicén & cde
dudng dang ap va trudmg gié uén cong xody nghich, cuong do ylu.

Hinh th¢ PND{ ¢6 (hé xuat hién (i 1hdn5 3 d¢én thang 10, 1ap trung trong thoi k)
tir thang 4 dén thang 8, tng vGi qud trinh mat trdi tién Ién chi luycn bac, cao dp
phé nhi¢t déi Thai Binh Duong nang true 1én vi do cao. S6 ngay (6n tai trung binh
cua hinh th¢ nay 1a 2,8 ngay/dot va khong thdy xu thé bi¢n dong rd rét giira cdc
thang. Cic tri s6 khi 4p dac trung cua oai hinh khi &p PNDI, P, = 1009.61mb,
P = 1019.66mb x4y ra tai khu vue 20°N vi 115°E, Poin = 999 49mb xdy ra lai
khu vue 20°N va 111°E .

14. Truong khi ap hinh thé ludi 4p cao phé nhiét déi Thai Binh Duong
Ian xa vé phia tay (hinh thé PND2)

Cao dp pho nhi¢t d6i Thdi Binh Duong ¢6 cudng do tuong d6i manh, 1dn xa vé
phia tay, trudng gid trén Bién Dong yéu, hudng udn cong xody nghich nhung
curong do ycu.

Hinh th¢ PND2 ¢6 thé xudt hi¢n trong cdc thdng 5, 8, 9 va 10 ting v6i hai thoi ky
mat (rdi & thién dinh, théng 6 thiang 7 nhu thii kY tam ngung hoat dong ctia hinh
th¢ nay. S8 ngay 16n (ai kéo dai trung binh ctia 1 dot 1a 3,7 ngay/dot, dai hon hinh
th¢ PNDI. Cic tri «¢ khi 4p dac trung cia loai hinh khi 4p PND2, P
1009.67mb. P, = 1016.66mb xdy ra tai khu vuc 200N va | L1I°E, P, =
x4y ra tai khu vuc 20°N va [07°E.

999 30mb

15. Truong khi 4p hinh thé ranh thip truc huéng tay - bic/dong - nam
(hinh thé RTBPN)

Sy phéi hop cua dp thap nong phia tay phét trién xudng phia dong nam va Judi dp
cao pho nhi¢t déi Thdi Binh Duong tao thanh ranh thdp truc hudng 1ay - bac/dong
- nam, trude ranh la vang hoi ty gio, kéo dai v¢ phia dong truc ranh ¢o thé duoe
noi vai ap thap nhiét dGi hoac bio.

Hinh th¢ RTBDN ¢6 (h¢ xudt hi¢n tix thang 2 dén thang 10, 1ap trung trong (hoji
ky tor thang 4 d¢n thing 8. 86 ngay t6n (ai trung binh cia hinh th¢ nay l1a 2.6
ngay/dyt va khong thdy xu the bifn dong rd rét gitra cde thang. CAc tri s¢ khi 4p
déc trung cuia loai hinh khi 4p rénh thép tryc tay bic dong nam, P,= 1009.06mb,
P = 1016.57mb x4y ra tai khu vue 20°N va [19°E, P,,= 1000.44mb x4y ra tai
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Ko vie 209N va 1HTVL.

16. Truong khi ap hinh th¢ dai héi tu nhiét déi nam & biae Bién Pong
(hinh th¢ IIT1)

Giai hoi tu nhi¢t dSi ndm 1rén kKhu vue 1 vi tuyen 17 1én phia bic. Hinh th¢ HT!
¢O ¢ xual hicn wr thang S dén thang 9. 1ap trung trong thai ky W thang 7 dén
thang 9. S& ngay kéo dai trung binh cua mot dot 1a 1,9 ngay/dot. Cde ti s6 khit dp
dac trung ctia loai hinh khi dp hoi tw biac Bicn Dong, Py= 1007.66mb, P, =
1017.02mb xdy ra tai khu vuc 4°N v 113%E, P, = 994.72mb x4y ra tai khu vie
20PN va 197'E.

Noi chung trén hinh thé HT ¢ thé xual hién cée nhiéu dong xody. & phia nam
thudng ¢d gid TN vi vay 6 1an chuy¢n tir hinh th¢ HT sang hinh thé bido Bl va

TNt ¢chigm tan sudt cao nhat. ( bang 6).

Bang 6. Phan bd 56 dot hinh thé HTY theo sé ngdy
18N tai lién tuc va theo thang trong thai ky 1969 - 1998,

Thang

50 ngay

ton tai lién tuc

1 3 3 11 12 10 41
2 _ .1 h é " 5 8 " .28
, ...Mé.. "mmé .4 . c .
4 1 1 2 1 5

wl
[ ]
%3

fa1]
—

7

]

9

=10

Téng s6 det 5 111 2% j 25| 2 89
Téng 56 ngay ” " g | .21 | 47 | 54 | 4D 171

T.b. ngay/dot 18 | 18 | 18 22 18 19
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17. Hinh thé giai héi tu nhiét d6i ¢ giira Bién Pong (hinh thé HT?2)

Gidi hoi ty nhiét dGi nam trén khu vue tir vi tayén 10 dén vi twycn 17 hiac. Hinh
the HT2 ¢6 thé xual hi¢n Y thang S dén thing 10, kéo dai them | thang, gap gén
3 1an v¢ o dot vatren 4 18n vé s6 ngay (6n tai so voi hinh thd HT'L, tdn xuat I6n
nhdt vao thang 9. S6 ngay kéo dai trung binh clia mot dot 12 2,8 ngay/dot, dai dot
Xudl vao thang 9 den 3,6 ngay/dot. Céc tri s6 khi dp dac trung cua loai hinh khi ap
hoi tu HT2, Py= 1009.01mb, P,,,, = 1017.09mb x4y ra tai khu vue 20°N va 1 19°E,
Pi= 999.70mb x4y ra tai khu vuc 16°N vi 121°E.

Hinh th& HT2 ¢6 th¢ xudl hi¢n tir thang S dén théang 10, kéo dai thém | thang, gdp
gan 3 lan v& s6 dgt va trén 4 1an v& $6 ngdy 16n tai so v6i hinh thé HT1, 1dn xual
IGn nhat vao thang 9. SO ngay kéo dai trung binh ctia mot dot 1a 2,8 ngay/dot, dai
doL xuat vao thang 9 dén 3,6 ngay/dot. Cic tri s¢ khi dp dac trumg cua loai hinh
kh'ap hoi w HT2, Py= 1009.01mb, P, = 1017.09mb xdy ra tai khu vue 20°N vi

L19°E, P,= 999.70mb xay ra tai khu vue 16°N va 121°E.

18. Truong khi dp hinh thé giai héi tu nhiét déi nam Bién Dong (hinh
thé HT3)

Giai hoi tu nhict d6i ndm trén khu vie nam Bién Dong tir vi tuyén 10 vé phia
nan.

Hinh th¢ HT3 ¢4 (e xudl hi¢n quanh nam, ngoai trir thdng 7, nita dau nam chiém
khoang 1/4, nira cudi nam chiém khoang 3/4 s6 ngay va s6 dot, 1ap trung chu y¢u
trong hat thang 9 va 10. S8 ngay kéo dai trung binh cta mot dot 1a 3,3 ngay/dot,
dai d0t xudl vao thang 9 dén 4 ngay/dot, dai hon hinh thé HT2 chiit . Cic tri s¢
khi dp déc trung cuta loai hinh khi dp hoi tw nabocenr Dong, = 1010.99mb.
Pua= 1019.76mb xdy ra tat khu vire 24°N va 119°E, P, = 1004.40mb xdy ra tai
khu vuc 12°N va | 10°E.

19. Truong khi dp hinh thé¢ duong dirt bic Bién Pong (hinh thé PD1)

BPuong dit duge xdc dinh 12 dutmg rén dé ¢6 su hoi tu clia g1 (hudng va 18¢ do),
dudng dit bac Bi¢n Dong ndm ngang (vi hudng) trong khu vue béc vi tuycn 17,
trudng gié ¢ phia bac dudng nay ¢6 thanh phan huéng bic lién quan véi ria phia
nam cao ap lanh lyc dia, trudng gio & phia nam dudng ndy ¢ thanh phén hudng
nam licn quan v6i cdc h¢ thong nhi¢t déi nhu dp cao phé nhict ddi, gid mia gid
miia nam 4 hodc déng nam A ( bang 7).
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Bédng 7. Phdn bd s6 dot hinh theé D1 theo s ngdy
16N tai ién fuc vé theo thang trong thai ky 1969 - 1998,
Jhang
S6 ngay 1 2 3 4 5 8 7 8 9 04 11| 12| v
ton tai lign tuc
1 2 14 1 1 18
, Pl B . A 1 .
A e e : ) )
. | PO R et S R IR B I S
I R S A R N (R S R A B S
o 1
N B S R I Y W I U N
L
.Tr‘sng wia | ; 5 ”t ) 1 9
TOng oy | , It u X 1 o
. ngayfdo‘t 1.!3 sl 5 o 7

20. Trudng khi ap hinh thé dudng dirt gitta Bién Pong (hinh thé PD2)

La dudng dit ndm & giira Bién Dong trén Khu vie tr vi tuycn 10 dén vi tyén 17

bac.
‘Bc'mg 8. Phén bd s& dot hinh thé DD2 theo 36 ngdy
t&n tai lién tyue va theo thang trong thdi ky 1949 - 1998,
Thang

1 2 3 4 5 6 7 8 g 10 11 12 X
6 ngay )
ton tai lién tuc
1 1 1 3 3 8 16
, . 1 3 ....... 2 ........................................................................... ; o o ......
. 2. o R I , .
/AR N SRR RN NN S A IS B A B o - . 2
‘ T (O (MUY AUV DR RN B B
.6 ................................... 1 1
7 .....................................................................
3 S A A A N A PR SR U W N R N S
'Téng s(jdm .............. 1 ) . i . : e o \
g 6 gy . 3 ....... g ................... 1 3 ................................................................ 23' ........... 2 . '55
Tbngay,rdm ................................ 1!5.. . " 1;3 2 s
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Céc hé thongj b ¢o lien quan véi cao dp lanh luc dia vi vay ching chi xuat hién
trong nira nam lanh, tdn xudt xudl hien coa _chiing wong ddi it, nhimg sO Héu
thong k¢ ciia chiing khong (hé hién quy luat nio ro rét ( bang 8).

21. Trudng khi ap hinh thé khong xac dinh ( Hinh thé KXD)

Khi truding khi dp trén Bién Dong tuong déi dong déu hoac bi phan chia thanh
nhimg hinh thé€ nho dong thoi 16n tai thi duoe xdce dinh 13 hinh thd KXD. Hinh thé
KXB ¢6 the xudt hién quanh nam, néi cdch khac né ¢6 thé xudt hi¢n tr moi hinh
thé, tuy nhién tdn sudl xuit hién coa Lhung trong mua dong it hon mua he, diac
bict it trong 3 thdng chinh dong. Thoi gian tOn tai trung binh ca mdi dot 14 2.2
ngay/dot va tong doi dong déu gitra cde thang. (Bang 9)

Bang ¢. Phain bé s6 dot hinh thé KXD theo s6 ngdy
tén tai lién tuc vé theo thang trong thdi ky 1969 - 1998,

Thang

S48 ngay

tan tai tign tuc

1 5 13 26 17 38 16 24 10 23 13 5 2 192
2 R , ) | . _ﬁ .............. .18 . s 13 L1 9 ..................... . T 3 ............ "
; . . ; , . ) . 3. | . _ ? 4 1 ......6.3

) T , , , , 2 ; . 5 1 ......................... .

. 1 ) 1 T ............ 1 3 ......... , .

. 1 1 1 1 3 ........ N .
R 1 . 1_ B - 1 ....... T 1 ............................. i

. 1 1 . 1 . B e e I (s 4 .
9 1 i

. 1.0. 1 e 2 .............
Tongso y 1{ . 27 ........ 4 4 ...... N 86 ........... 34 48 ........... 25 . - i ) . . 425
Tongso ngay N _ o . 141 o ; ?5____ p . 12?. ............. 55 1(_] ................... 8 o -
- ngawam . 20 | 2. 21 .................. 2 4 o | 2 I2 ................ . 22 | 25 | 1o 14 ...... 16 .2

Hinh thé KXD ¢6 thé xudt hién tir moi hinh thé, vi vy moi hinh the ¢6 thé xuft
hién thay th¢ n6 trir hinh th¢ B3.
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ill. KHAI QUAT BAC TRUNG CAC TRUOGNG KHI AP HINH THE VA
QUA TRINH SYNOP TU NHIEN TREN BIEN bONG

1. Cic truong khi ap hinh thé synop tu nhién trén Bién Pong vira mang
tinh 6n dinh vira mang tinh bit én dinh cao

Khong dau trén thé gidi ¢hé do hoan luu binh thudng lai bi nhi¢u dong manh mé
nhut & khu vue dong nam 4, trong khi d6 Bién Dong lai ndm & vi (i trung tam khu
vire. Trong muia dong, khong khi ¢6 ngudn gée cue ddi ¢6 (hé xam nhap dén phia
nam Bién Bong, nguge lai trong mla hé dutng hoi i nhiét ddi ¢6 the vugt qua
Bi¢n Dong vao phia nam lye dia Trung Qudc.

2. Cac hinh thé synop tu nhién trén Bién Pong mang ban chit khong
lién tuc

Tinh bat lién tuc the hi¢n & sy “giao tranh” anh hudng tr cac trung tam tac dong
khdc nhau doi véi khu vue. Che do @16 mia dong bic trong mlia dong thudng bi
ngung tré bdi anh hudng tri 1én cla tin phong (xudl phdl 1l ria tdy nam ap cao
dong Trung Hoa v 4p cao can nhi¢t déi Thai Binh Duong) lam cho thoi tiét miia
dong ¢6 nhimg bic¢h dong manh mé& va bi phan hod rd r¢t theo phuong kinh tuyén,
‘I'rong miia ha, ch¢ do gio tren Bicn Dong duge hinh thanh tir 2 ludng khac nhau,
ludng hudng (ay pay ra gio tay nam, ludng hudng dong 1a tin phong dong nam voi
nhi¢u nhidu dong nhu bio, giai hoi t nhi¢t dGi. hai ludng gi¢ mia nay vira hoat
dong doc lap, vira dan xen, tham chi ¢6 khi chiing con bi gié mia dong bac 1dn
xudng “chén ¢p" nhét 1a trong nhimg thoi ky daw va cudi mia ha, vi vay nhiing
hinh thdi khi dp va synop wr nhién trén Bién Dong rat phong phi va lién tuc bién
dong.

3. Dic trung théng ké cia cdc truomg khi ap hinh thé synop Bién Dong

Qua bang 10 va 11 ¢6 thé thdy mot s& nhan xét chinh sau

[. Trong thoi ky nghicén ctiu (30 nam véi tong s6 ngay la 10856) ¢6 4793 ngay
chidm 41.1% tong & ngdy cde hinh (he licn quan véi cao dp lanh, 1773 ngay
chidm 16,3% 10ng s ngay cdc hinh the licn quan véi gio mia lay naq. 1173
ngay chiém 10,8% 16ng s6 ngay cdc hinh the lién quan véi bao, 860 ngay
chiém 7,9% 10ng & ngay cédc hinh the lién quan véi dp cao pho nhict da,
1352 ngay chi¢m 12.4% téng s6 ngay cdc hinh thé lien quan véi cdc nhica
dong nhict d6i khic, 932 ngay chidm 8,6% tong 6 ngay truong dp twong doi
bing phing, hinh thd KXD (bang 23).

2. Hai hinh th¢ ¢6 tdn suat xudl hién I6n (rén 109 ) 1a DB2 va DBI (1a 2 hinh
the clia mba dong). Nam hinh the ¢é (an sudt xuat hi¢n it (dudi 14} 1a PND2,
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HLBX. B3, b2 va bbl.

3. Bang Il duce x¢p theo thd ty giam din: 5 hinh the ddu chiém tin sudl
53.7%; 11 hinh th¢ dau chim tan xual 82,26 16 hinh th¢ diu chiém tdn

sudt 96,5% tong s6 ngay trong nam.

4. Trong 16 hinh th¢ dau ¢6 5 hinh h¢ xdy ra cht yéu rong miia dong (chiém
t4n suat 43,9%), 8§ hinh th¢ xay ra chi y&u trong mia hé (chiém tan suat
36,84, 3 hinh th¢ ¢6 thé xay ra trong ca hai mba (chiém tdn sudt 15,87%).

5. Thasi gian 10n tai trung binh mdi dot hinh the dai nhat 12 4,3 ngay/dot thuoe
hinh th¢ CADTH, ngan nhat l1a 1,9 ngay/dot thudc hinh thé HT1. Nhin chung
cdce hinh the ¢6 s6 ngay kéo dai trung binh mdi dot tir 2 dén 3 ngay.

Bang 10, Phan bé t8ng s& ngdy 18n tai céc hinh thé synop

hoat déng trén Bién Dong theo thang frong 30 nam (1969 - 1998)

hang v S6 ngay
tl2 sl s s |e| 7 slolw] el el %! o
Hinh thé némj) det, con
bB2 382 | 250 | 150 | 103 | 12 2 |13 )32 | 1779 | 163 | 28
BB 354 | 287 [ 100 | 84 | 6 | 3|50 [ 11|10 | st | 117 | 25
TN o o {27 | a2s | 2ea | 3a3 | 228 | a8 | 2 1037 | o5 | a7
KXD 22 | 57 | ot [141] 189 | 75 | 101 | 56 |12 ] 55 | 10| 8 | 932 | 85 | 22
BB | is0 | 200 220 | 93 | 2 | 12 | 27 |103| 8 | 77 | 28
- 180|200 ) 2X I VR B O D i
B 4 [ 21 {60 f16 106118 68 | 22| 2| 515 | 47
RTB-DN 5 ||| ||| n|w|e] w4 | 45 | 26
e ol ot 32| e S
B R I = e I e P e
o ERERI RN S S I D e
- s R B T DR =t
o I D B g e = I D U B e e I
5 I o I I el I O B | |
PN 6 |36 121|490 | 47|31 | 5] 7 a2 | 20 | 28
SIS B .. SR i ORI T T e & RO
PND2 33 2 | 8] 16| 2 % | 09 | 37
S RS B B o e =
ft 1 NI A Ol I Sl o S
i oy B e
g -2 4 et R R e o
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Bang 11. Phén bd sé ngdy t6n tgi ¢de hinh thé synop hogt déng
trén Bién Béng trung binh thdng va ndm frong 1969 - 1998

S5 ngay S6 ngay
vl 23l als e 7| 8] 9| 0] 11|12 tmnam [ [rbs o
Hinh thé can
bB2 127 83 50| 34| 04 01 | 44 | 121[128] 593 | 163 | 28
DB 18| 96| 63|28 02 01| 17 a7 les| 47 [ nr] 25
> e i B I P e e e e TR
KXD 07 | 19130147 63| 25|34} 1042|1803 03| 31 | 85| 22
DB3 60 | 67 | 73|31 |01 “los|os |34f 2o | 77| 28
- SO 87|75 O B e v T O SR I
L e o et e T | s
o e R O B S o Pl o B s e
e A D O =t B s IV PR B =
B2 62 | 03103 | 06| 00| tal08|26|as]28]|11] 154 | a2 ] 27
ST I N e 4 SR P R B
o e eTIT Frsrxava it BN I e
L TN DN Dol v S b SOl S B R I B Sl I
- e PR Do It ot e e s B I
PND1 | Jo2l12]40l18| 16|10 05|02 w04 | 20 | 28
HT1 loalorlre|18] 13| 57 | 16 | 19
PND2 1 o1lo6|05|09 32 | 0o | 37
o e ol Bt et I SR S I
i, - | o ol e el
i T e e B e S S I ot e
e oo - e I R e O R R T =

. KET LUAN

Phan loai hinh th¢ va cdc qud trinh synop nhién trén Bién Dong duge trinh

bdy trong cong (rinh nay la k&t qua nghu,n citu nghiém Wic trén ¢o s van
dung nhitng hico bi¢t da tich luy duge clia nhicu the he dé phan tich &p G
licu va ban dd 30 nam day du ca 4 obs. K¢t qua nghicn ctiu ching nhitng phi
hop V(i nhung cong trinh khdc da cong b, ma con gop phcm h¢ thong hod, cu
th¢ hod v nang cao nhan thifc vé nhiimg hinh th¢ va qud trinh synop & Vict
Nam néi chung, & Bién Dong ndi riéng.

Hinh thé synop da dugc lua chon phan dnh su bién dong cua 21 truong khi dp
dic tuimg cho viing bién Viét Nam va Bién Dong trong giai doan 1969 -
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LA

[998. Budce dau mt s6 quy luat bicn dong cia cdc (ruong khi 4p dac trung
cho cdce hinh the khi dp ur nhicn rén ving Bién Pong da duge mo 14 thong
qua cdc k€t qua ddnh gid cdc tham s6 thong ké.

Bién Dong nam hoan todn trong vanh dai nhict déi bic ban cdu nhung ¢6 dén
41,1% tong s& ngay do cdc hinh thé lien quan vai cao dp lanh khong ché, cao
hon hén so v6i cic hinh the khéc,

Nhitng k¢t qua trinh biy trén mdi chi Ia bude ddu trong qué trinh nghién ctiu
hinh th¢ va qué trinh synop ¢ Viét Nam néi chung va trén Bién bong noi
rieng. Su dung cdc phuong phdp phan loai hinh th& khéch quan, két hop
nghicn ctfu tinh trang khi quyén ¢ mat dat véi cde muc rén cao, 14 nhiing vin
d¢ quan trong va can thi¢l cdn duce 1iép tue ddu tv nghicn ciu.

Qud trinh phén tich trudng khi dp cin dugc bd sung phan tich cic trudng gid
kem theo. Cong vice nay s€ duge thue hicn khi (i¢n hanh nghicn ciu phan
tich va danh gid trudmg gid6.
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NHUNG TRUONG GIO CO BAN TREN BIEN DONG

1. TINH HINH NGHIEN CUU TINH TOAN THONG KE VE TRUONG
GIO VUNG BIEN BONG

B¢ phuc vu cho vice di lai trén bicn. tir nhiing nam 1930 cdc tde gia nude ngoai
dd cong ho cdc ban do hoa gid va bang thing ké cde dac lrung thoi tidt trén bién.
Cdc loai ban d6 nhu th¢ cho Bién Dong duge 1ap nén, dua vao cic sd licu do dac
tir cdc tau buon. Cho dén nay, dudi dansc, céc foai ban db hoa gid, cdc dudng ding
e do gioé Imn5 cdc hinh th¢ gié mba trén bién Dong chung (a ¢ it nhat 6 loai
ban dé cha cic tac gDm va cdc trung tdm nghién ctru ctia nudc ngoai (xcm tai lien
tham khao). Loai cdc két qua nghu,n cttu v¢ gi6 thit hai cla céc téc gid nuée ngoai
dugc dp dung true tiép vio viing bién Dong 1 cdc két qua nghién ciu 1y thuy¢t va
thue nghi¢m v¢é tinh todn lIlI()'Hé i va ddc bi¢t 1a tinh todn trudng gié trong bio,
cdce két qua nghitn ciu v¢ phén loai cdc hinh th€ synop trén bién, cdc két qud
nghién ctfu v¢é ham phan bo ch& dé truong gié vv.. Hién nay hang ngay ching a
dang nhan duoc ban do lrucmg gid du bdo trén bé mat tdng 10m so voi mat bién
cho toan bo khu vue Bicn Dong va lan can v6i bude fudi 2,5 kinh vi do s Kh;
Tuong Nhat (JMA) cong ba..

O trong nude, cde két qui nghién ciiu vé uudmg gid ving bién Dong duge diy
manh trong nhitng nam gén day. C6 (h¢ chia thanh hai huéng:

+  Nghién citu ¢hé do vé tru(mgj gi6 nham phuc vy cdc yéu cau giao thong van
(ai bi¢n, ddnh bt va nuoi trong hai san, khai théc tai nguyen trén bién, xay
dung cong trinh trén bién vi ven bdy, khai thdc nang tugng gié vv. Cic két qua
nghién cifu v truding gid cling duge $ir dung dé tinh todn céc yéu 18 dong Iye
bién nhur s6ng, nude dang, dong chay trén bién.

+  Nghién ctiu v¢ trudng gié nh&m phuc va cong tdc du bdo gi, phong chong
thién tai.

Cac ket qua trong hudng (hif nhét 1a cée loai ban db hoa gié, tdn sndt vi phan ba
cdc loai truong gio trén bién Dong. K&t qua tinh gié phuc vu xay duyng cong trinh
bi¢n, phan loai cdc hinh thé tridmg dp dién hinh va (rudng gié twong fmg (rén
bi¢n. Cac mo hinh tinh gid va tinh gid cuc dai trong bao duge st dung trong cé
hai huong nghién ciru gié: phye vo cong tde tinh todn ché do gié va cong tic du
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béao 2id, phong chong thicn tai.
Cdc tai liéu dé bién soan phdn nay bao gom:
1. Cac loai ban dé truong gié dac trung, hoa gio, ciac két qua thong ke
vé ché do truong gié viing bién Pong gbm
- Bén dé hoa gié do Ha Lan xuat ban nam 1936,

- Thai ti¢t ving bién Trung Hoa va viing tay bac Théi Binh Duong xuat ban tai
l.uan Don ndm 1937,

- Bén dd cta Bo hang khong Anh, tdi ban nam 19356,

- Tap ban d6 cha Lién Xo (cii) xuat ban nam 1972,

- Tap ban do bién Dong thude chuong trinh cap nha nude 42A,

- Tap c¢dc ban do trudng dp va gid thude deé thi KHCN 06,13

- Tap s6 licu du bdo truong gié trén bien Hong do cue Khi twong Nhat cung
cap

2. Cac két qua nghién ciu va tinh toan cac dac trung truong gio vung
bién Pong

- Thong ké tan sudl ctia cac khoang tée do gio tai cac tram ven bo Vict Nam
[4].

- Théng ké t4n sudt clia cde khodng tdc do gié tai cde tram ving khoi bién
bong [3],

- Thong k& phan loai cdc hinh (hé¢ synop dién hinh trén bién Dong trong cic
mila gio mua va cac thang trong nam {1},

- Théing k¢ tdn suat xdy ra gié manh trén vimg bién bong |2],

- Tinh todn trudmg gié theo cde ban do truong dp trung binh clia cac hinh (hé
synop [61,

- Théng k& cdc dac trung ruding gié: 10c do gio trung binh, 16¢ do gié cuc dai
theo cac thang trong nam theo cde s6 liéu quan trae trén au bicn ¢ viing bicn
bong |4].

3. Céc loai s6 liéu gié va ap trén viing bién Pong va cic tram hai van
ven bo, hai dao

- 56 licu trudng gi6 quan tric tai cde tram hai van ven bo, hai déo Viet Nam k&
tir khi thanh tap tram dén nam 1995 (xem bang 1),
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- 56 licu 2i6 quan trac trén 1aw bién Obs Ship thoi ky 1975-1995,
- Cac ban db trudng dp viing bién Dong va khu vue lan can thai ky 1975-1995,

- S0 licu trdng gi6 cha S Khi twong Nhat thai ky 1998-2000.

[I. CAC PHUONG PHAP NGHIEN CUU TINH TOAN THONG KR
TRUONG GIO TREN BIEN

Cdc s0 li¢u gid dung d¢ tinh todn cdc dac trung trudng gid bicn Dong bao gdm
céc 86 licu gid tinh todn, du bdo va 6 licu gié thue do.

L. Cic 6 liéu gi6 tinh toin, du bao

Trudng gi6 ¢6 the tinh trie tiép wir trudng dp qua cong thic tinh gi6 dia chuyén,
Toe do gio phy thude vao gradient khi &p, luc quay cia qua dat, luc Iy tam va lyc
ma sdl [11]. Tuy nhien do bién Dong nim & khu vye vi do thidp, tinh gié theo bicu
thite trén thuting khong cho cde k&t qua 6n dinh, ddc bict 1a d6i véi cdce hinh the
khi dp thay doi. Cac k¢t qua tinh todn s0 i cho thay sit dung bicu thic 1inh il
dia chuyén tren ving bién Dong cho két qud tin cdy doi vdi cic hinh the truomg
ap trong cdc loai gié miia, khi cdc dudng ding dp tuong doi thang v ¢6 cling mot
xu the trén toan ving bién Bong. O cdc vung gin bo, khi anh hudng cta dia hinh
rat 16n, ngudi ta thuong sir dung phuong phap synnop: tinh 216 tai mot diém cho
trude theo cde s6 li¢u i 1ai cde tram lan can. Dya vao phuong phdp synnop da
tinh gi6 cho cde hinh the (rén bién Dong nhan duge bang phuong phap nhan
dang.

Mot ting dung khong kém phdn quan trong cda vice tinh todn trudng gio (ir trudng
ap la cdc cong thite thue nghicm tinh (6c do gié cue dai trong cdc con bao, dp
thap nhi¢t ddi hoat dong tai cdc viing trén bidn Dong. Dua vao do giam dp & tam
bao di tinh duge 16e do gi6 cue dai phue vu cho vice du bdo bio, tinh (odn trudmg
song, dong chay va nude dang trong bio.

2. Cac 50 liew gi6 do dac true tiép tit cic thu bién va cdc tram khi tuong
hai van ven bo

S6 li¢u gi6 da dugc thu thap trong he théng mang ludi cdc tram khi tugng hai vin
doc bés bién va tren cde ddo cta nude ta (bang 1),

Ngoai mang Iu6i tram khi tuong héi van trén bang 1 do Téng cuc KTTV quan ly,
trong nhimg ndm gan day con xual hi¢n céc tram rén cdc gian khoan déu khi
bién. Theo o licu & bang 1 ching ta thdy ring hi¢n nay mang ludi tram do gi6
ving ven bd clia nude ta khd day trén toan giai ven bién va chudi s6 li¢u thu duoc
cing ¢o thoi gian du dai, dac biét 12 tai cde tram & mién Bic Vict Nam. Tuy
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nhién, chd ¥ vé do chinh xdc va s dong nhat cia chudi $6 licu gié uen, can thict
phai phan tich mot s6 cac dac diém sau:

+ Do cao do gid tai cdc tram ven bo rit khdc nhau do vay khong thé dong nhal
cac két qua thdng ké ricng 1€ clia cde tram ven b va so sdnh ché do gid, dac
bict 1a (6c do gid tai cdce tram véi nhau. Cde s8 licu vé d¢ cao do gio cua cdc
tram KTHYV trén bang 12 cho thay cdc k&t qua tinh toan thong ké cho tung
tram trude khi dua lén ban do phan bo cde dac trung ¢h¢ do giod cho toan
viing ven biy nuée ta can thict phai duge quy vé mot do cao chudn (10m) trén
mat bién. DE tai cdp nha nuée KHCN 06.10 [9] da thuce hi¢n vice do khi
thong ké ché do gié phuc vu ¢4c cong (rinh xay dung ving ven bién nudc ta.
Bang 13dua ra cdc hé s0 chuyén 16¢ do i do tai cdce do cao khéce nhau vé do
cao 10m trén mit bién.

Bang 12; Cdc tram khi fuong hdi van wang ven bé hdai ddo.

Tén tram T Toa do Na&m thanh lap Dé cao do gif’)w__
¢ °N WE (m]
Cira Ong 21°02 107°22 1962 60
CoTo 20°59 10746 1958 o
Hang Gai 20057 107°04 1960 &7 )
" Hon déu i 20040 106°48 1956 18 -.
Bach Long VI 20048 107°43 1958 o |
Hon Ngut 18°48 105°46 1961 113
T Cénco 1710 T 1974 05
Clra Tung 1701 107706 1974 3
Phu Quy 131 108°56 1978 05
Ving Tau 10°20 107°04 1979 8
- Con Ao 08°41 106°35 1978 03
Phi Quéc 10°13 103°38 1976 02
Truong Sa 0839 139 1977 I | 02
Bang 13: Hé s6 chuyén t6¢ dd gio do tai cac dé cao khde nhau vé
dd cao chuan 10m frénmdt bién [11) .
'iTrang thal ‘EJ{) cao do gié [m] |
Mt bién 2 | 3 4 5 | 7 0 | 15 ] 20 | 25 | 30
|khong 6n dinh TnTkk 114 | 110 | 107 | 105 | 102 | 100 097 | 095 | 094 | 083
rOH dinh T Tkk 10 121 B 100 | 095 | oor | oss | o085

Vo1 Tn-

nhi¢t d¢ nude

Tkk- nhiét do khong khi
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+  Gi6 1ai ¢ac tram ven bd va gio trén taw bién duge do bang cic loai may khac
nhau. Tai cdc tram ven by mién Bic nude ta thudng do gié bing mdy gi6
bang Vild. Tai c¢dc tram ven by mién Nam trude nam 1975 dugc trang bi cée
logt mdy do gi6 tr ghi kic¢u Papillon (Phdp) va Dine (Anh). Gi6 trén (u bién
thuong duge do bang cdc loai mdy gdo quay. Mdy do gié Vild do (0¢ do gid
e thoi trong khi cde loai mdy gdo quay do cde gid tri 16¢ do gié trung binh
trong 100 giay. Do vay tai mot tram do ncu ding hai loai mdy khéc nhau s&
cho hai két qua 16¢ dg gié khac nhau do thoi gian 14y (rung binh khéc nhau.
bé quy déi e do gi6 vé ciing mot thoi gian 14y trung binh c¢6 th¢ st dung
hang quy déi (bang 14)

Bang 14: H& 56 chuyén déi 16¢ do gié vé 16¢ dé gi6 trung binh trong &0 phat (11)

Thai gian 60 10 02 or | ¥
|y trung binh

Quy pham 1 1.1 12 1.3 15

Lién X0 {ci) .

Quy pham Nauy 1 1.06 R 133 |

Trong trutmg hop can chuyén déi cde 6 licu gio do bing hai loai mdy do 210
(mdy Vild va gdo) ¢6 the sir dung bang quy déi 16c do gié do bing mdy Vild va
may gdo (bang 15)

Bdng 15 Quy ddi t6¢ dé gid (m/s) do béng may gié Vild véamay glé gao (11)

Téc do gic [mis] do bing | Téc do gi6 [mis] do bing | Toc do gio [mis] do bing | Toc éc} gié [mis] do bang
may Vild may gao may Vild may gao

4 4 2 o |

g ] 26 21

| 8 8 28 22

16 9 30 24

12 1 32 25

14 13 34 26

16 14 36 27

18 16 38 27

20 17 40 28

22 19 |

Cac kél qua tai bang 15 cho thdy t6c do gi¢ cang 16n su chénh léch giita cée 16¢
do gi6 do bang hai loai mdy do gié trén cang rd rét. Néu do bang may gié Vild
cho k&t qua 14 40m/s thi khi diing méy do gi6 gdo chi cho gid tri 28m/s. Nhu vay
vice x{r Iy dong nhat gifra cdc s6 liéu do gi6 trén thu bicn (do bang cc loai may
do gi6 gdo) va so licu do gid tai cdc tram ven bdy (do bang mdy Vild) 1a thue su
can thiét khi tién hanh nghicn ctu phan bd chd do e do gis ving bién khoi va
ven bo nude ta.
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3. Tinh cac dac trung ché do truong gié theo so liéu do dac

+  To6ce do gid trung binh: 12 trung binh 8 hoc clia cée (8¢ do gid trong ca thi
gian do:

H

>V
T (1)

n

+ Tan suat cta & hudng (hodc 16 hudng) va tan sudt lang gid: 1a 1an sudt Pj cua
hudng ¢id j trong 8 hudng (hoac 16 hudng) (N, NE... .NW) hoidc (N, NNE,
NE .. .NW, NNW) duge tinh béng ty s§ % cia tong sO thdsi gian xuét hi¢n
2i6 hudng j vai tong sO thoi gian tién hanh thong ke gié T.

P;,(i = }Ll()() (2)

+ Tan sual lang gio P, 12 1y 6 % cla thdi gian lang gid Ty trén tong s& thoi
gian (ién hanh thong ke gio T.

P = "7 100 3)

+ Phan bo 10¢ do gi6 cdc cdp: duge (inh bang ham phan bd tde do gio. Ham
phan ba phit hop nhét ddi v6i cde s6 licu tde do gié tren bicn 1a ham Weibull
[L1].

- Ham mat do:

o] )

- Ham tich luy xdc svat:

¥

t
F(1)=1-c¢xp| - [%J (d)

Va1 V205 B>0; v>0.

Hai tham s¢ B va v duge ude luong bang phuong phdp xdc suat cue dat. Dua vao
céc O licu gio 8 xdc dinh B va y cho céc tram KTHV viing ven bd v hai dao
nuée ta [10]. Duong cong phan bd t6c do gié theo (5) dung trén ludi ham loga
kép s¢ 13 mot dudmg thing. Didu ndy ciing duge x4c nhan khi xir Iy cde s6 liéu do
gi6 trén mat bién: Cac diém phan bg thue nghiém téc 4o gid dung trén hudi ham
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loga kép, goi la phuong phdp do thi, duge sir dung rong riii dé tinh e do gié cuc
dai trén cdc viing khoi va ven bo bién Dong.

4. Phan loai cic loai trudng gié dién hinh trén viing bién

DE tinh todn phan loai céc loai trudng ¢i6é dién hinh (truong gi6 co bin) thudng sit
dung cdc phuong phép thong ke cde kibu trudng dp dién hinh. Céc dac trung
thong k¢ doi v6i cdc kitu trrong dp duge coi 1a dic trung théng ke clia cde loai
truong gio trong 1ng. Phuong phédp phéan loai trudmg 4p 14 dira thco phuong phdp
phan loai ctta Sorkina [11]. Phuong phap ndy coi nguyén nhan cfia sy hinh thanh
cée kiéu trudng ap trén bién 1a do sy phan bo ctia cée trung (am tc dong. Trén co
s cdc trung tam tde dong chinh, viée phan loai céc kiéu truong 4p dién hinh duoc
tién hanh theo cédc chi ticu sau:

+ Hudng di chuyén va cudng do ciia ¢dc (rung 1am téc dong chinh ¢6 Anh
hudmg dén sy phéan b trudng dp trén bién Dong.

+  Su phan b cha ¢dc dudng déng dp I¢ch nhau mot gée khong qua 157,

+ Theo céc chi tiéu trén, toan bo bién Dong va hai vinh Bic bo va vinh Thaj
Lan duge phan vé mot kiéu truding dp nhét dinh va tir d6 tinh ra cdc kiéu
trudng gio tuong tng. Viée phan loai cdc kidu trudng dp theo cde chi ticu da
néu trén phy thuge nhi¢u vao trinh d¢ va kinh nghi¢m clia ngudi théng ke,
mang (inh chit quan 1o rét. C6 nhicu trurdmg hop khong thé phan loai duoc céc
hinh th¢ truomg 4p, dac bict Ia c4c loai hinh th¢ phu. Trong khuon khd dé tai
48B.01.02 [6] va KT.03.04 |7] da sir dung phuong phdp nhan dang d¢ phan
loai cdc kiu trudng dp tren bién Dong. ST dung céc thual todn nhan dang
theo cdc chi ti¢u cho trude trén mdy tinh, cho phép loai trir mot phan tinh chi
quan cla phuong phdp phéan loai néu tren. D¢ tinh todn céc yéu t6 dong lue
bién nhu song, dong chiy theo gid, vice phan loai cde kidu trudng ap va
ruong gio twong tng véi né trén todn bo viing bién nhu bién Hong thanh mot
kiéu dac trung thudng gy sai s rat 16n, vi bicn déi cta cde yéu 16 dong luc
bién phy thude nhidu vao s phan bo theo khong gian ctia cée kifu truing dp
trén todn viing bi¢n. Trong trudng hop nay cdn thiét phii st dung phuong
phép phan loai cdc ki¢u trudng dp, trudng gi6 clia Vien Hai Duong Hoe Nha
nude Licn Xo (cii) [12]. Toan b bién Dong duce chia ra thanh nhiéu vung,
tai mdi viing chon ra céc diém dac trung va tién hanh phan loai theo s& licu
ap, gi6 tat cdc diém dic trung do.
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111. CHE PO TRUONG GIO VUNG BIEN BONG VA VEN BO BIEN VIET NAM

1. Trudng gi6 trung binh trén bién Pong

Phan b6 t&c do gi6 trung binh trén bién Dong va ving ven bd nudc ta tuan theo
cac quy luét co ban sau: gié manh déan tr viing ven bo ra khoi va tir phia nam lén
phia bac. Theo cdc thing trong nim té¢ do gié cling thay doi theo hai mia gié:
mia gié mua déng bac vio mla dong vA mua gié mia tdy nam vio mia he.
Trong phin sau chiing ta s& dé cap dén cdc trudng gi6 trong gié mua trén bicén
Dong. Tuy nhién, ch€ do gié mua anh hudng truc ti€p dén su phan bo 16¢ do gidé
trung binh trén bién Pong. Bang 16 dua ra téc d6 gid trung binh theo thdng tai 4
tram ven bds sau khi da quy vé do cao 10m trén mat bién va céc toc to gié trung
binh tai cdc ving ngoai khoi bién Dong. Hinh 15 v& vi tri cdc tram ven bd ¢ s6
liéu do gi6 sit dung dé tinh todn cdc dac trung trudng gid va cdc viung théng ké so
liéu trén viing khoi bién Dong. Tai cdc tram ven bd ching ta thdy rang anh hudng
clia gié mua dong bac va gié mua tdy nam dén su phan ba 1oc do gio trung binh
khong 1o rét, néu so sanh véi cac viing ngoai khoi bién Pong. Trong mia gié
dong bic, toc do gid trung binh & phia bac bién Pong dat téi 9m/s va cao hon.
Ciing tai cac viing nay toc do gid trung binh c¢é mot cue tidu vio khoang tic thing
6 dén thiang 8. Di¢u nay ching to anh hudng cua gié mia tay nam tGi cac vung
ven bién phia bac nudc ta rit khong dang ké. Tai cdc ving phia gitta bién Dong
(viing 8.9.10 - hinh 15), t6¢ d6 gi6 trung binh c6 hai cuc dai Gng v6i hai mua gio
va hai cuc tiéu vio cdc thang chuyén tép. Xu thé ndy con xdy ra tai cac vung phia
nam bién Dong cho thay anh hudng clia gié mua dong bac rdt manh bao tram
toan ving bién Dong. Gié mila tay nam anh huéng manh tai cdc vung gitia va
phia nam bién Déng vao cic thang 6, thang 7. Toc do gio trung binh tai cdc ving
nay dudi dnh hudng cla gio mua tay nam, dat gid i cuc dai khoang 7, 8m/s. So
sanh t6¢ do gié trung binh viing bién Pong véi cac viing bién 1an can cho thdy tai
bién Pong gié kha manh va thay déi nhiéu theo khong gian.

2 Phan bo téc do gio cuc dai vung bién Dong

Téc do gid cuc dai ¢6 thé duge tinh bang ham phan b (5) duoc trinh bay trong
Muc 1. Dua vio dutng cong phan bo téc d§ gid s€ tinh duge téc do gi¢ cuc dai
xay ra v6i cdc chu ky lap khdc nhau. Toc do gid cuc dai can thiét cho viéc xay
dung cdc cong trinh trén bién va ven bd bién. Trong phédn nay ching ta s¢ dé cap
dén 8¢ do gié cuc dai thong ké theo cic s6 liéu gié do tai cdc tram ven bo va
ving khoi bién Dong. Bang 17 dua ra cdc két qua thong ke tde do gid cuc dai néu



Phén 1. Il Nhing trudng gid co ban trén 8idn Déng A1

trén. Day la k¢t qua (hdng k¢ tryc tiép tir cde sO licu quan trac chua duge xur ly
dong nhét v¢ cing mot do cao tiéu chudn va xir 1y déi vdi cdc loai mdy do gi6 cac
nhau. Vit cba cde tram do gié duoc néu (rén hinh | 5 Cée két qua néu (rén bang
6 cling phi hop v6i cic két qua théng ké cho toan ving bién phia nam [2]. Hinh
th¢ gi6 manh, 16¢ d gié cuc dai thuong xay ra trong cdc hinh th¢ gié mia dong
bac, gid mia tay nam va bdo. Dua vao thoi gian xay ra 16¢ do gi6 cuc dai ¢o thé
xdc¢ dinh duge ngudn goc cna loai toc do gi6 do 1a do loai hinh thé ndo gy ra.

Toe do gi6 cye dai do duge trong (hdfi gian thdng ké 10 nam tai vung 7 1a S0m/s,
xay ra trong thdng 10 1a gié do bdo gay ra. Phan b6 16¢c do gié cuc dai tai viing
khoi bién Dong tuan theo quy luat gidm dén tir giita bién Dong xudng phia nam.
Toe do gid cye dai trong nam thudng xay ra trong cde thang tr thing 8 din thang
L1, la thi gian tde ¢ong cua gié mia dong bac va bdo trén bién Pong. Cang
xudng phia nam (6¢ do g: cic dai nam iny gidm dan. DSi véi moi hoat dong
trén bién va cdc cong trinh rén vicn, hint h gié manh tr 11m/s e 1én o6 y
nghia hél sic quan trong [2]. £ thdng ke an sual xdy ra 2i6 manh tai ving bién
Dong vao cdc thang 1, 4, 7, 10. Tréa bang 18 dua ra cac kél qua thong ki wan saal
gi6 manh xdy ra tai viing bién phia nam bién Dong.

BAng 16: Téc db gid frung binh (m/s) tai cée tram ven b va ving khoi bién Déng

Thang | 1+ 1 2 [ 3 T 415 [ 6 | 7 8 9 10 11 12
Tram/
Han DAu 420 | 414 | 389 | 418 | 455 | 514 | 398 | 453 | 387 | 434 | 400 | 420
Hon Ngu 350 | 332 | 290 | 207 { 306 | 301 | 333 | 306 | 337 | 378 | 377 | 334
CiraTung - | 377 | 332 | 322 | 283 | 291 | 348 | 308 | 330 | 340 | 364 | 428 | 301
PriQuéc | 390 | 255 | 286 | 267 | 324 | 421 | 486 | 493 | 405 | 285 | 328 | 358
2 92 | 77 | 69 | 60 [ 54 | 69 | 58 | 6t | 64 | 85 | 100 | 95
3 89 | 85 | 73 [ 59 [ 60 | 51 | 51 ] 46 | 56 | 93 | 101 | 100
4 104 [ 101 ] 88 | 76 | 56 | 60 | 65 | 58 | 72 | 102 | 126 | 118
5 98 | 80 | 70 [ 65 | 48 | 69 | 70 | 65 | 64 | 95 | 110 | 102
6 93 | 76 [ 71 [ 57 [ 52 | 67 [ 70| 70 | 64 | 71 | 82 | 102
7 58 | 58 | 53 | 45 | 49 | 51 | 61 | -58 | 52 | 67 | 76 | 67
8 90 | 70 | 68 | 51 | 53 | 69 | 86 | 70 | 64 | 66 | 97 | 103
9 94 | 78 | 70 | 53 [ 57 | 71 [ 81| 73 | 62 | €3 | 82 | 102
10 74 | 70 | 57 | 62 | 48 | 61| 79 | 62 | 61 | 64 | 77 | 95
1 60 | 56 | 53 | 37 | 38 | 56 | 68 | 64 | 51 | 53 | 63 | 53
12 100 | 83 | 74 | 50 | 50 | 73| 85| 90 | 65 | 60 | 84 | &7
13 46, 48 | 44 |51 [ a5 [ 60 [ 70 65 [ 59 | 51 | 68 | 47 |
16 78| 70 | 65 | 45 | 44 [ 57 [ 67 | 54 | 52 | 49 | 571 | 74
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Bang17: Téc dé gid cuc dai (m/s) fai cée tram ven bo va viing khol bidn béng
Thang 1 2 3 4 5 6 7 8 9 10 11 12
TramfViing !
HonDau | 200 [ 200 [ 150 | 200 | 200 | 250 | 400 | 400 1350 | 250 | 200 | 250
Hon Ngur 200 [ 200 [200 | 250 | 250 | 200 | 300 | 250 | 400 | 30 200 | 200
Cta Tung 150 | 200 {200 | 200 | 150 150 | 100 | 200 |300 |200 | 200 | z00
Phu Quéc 150 | 100 [ 100 | 100 [ 100 [250 | 200 | 200 |150 | 100 | 150 | 100
2 175 | 150 | 150 | 125 [ 125 {125 1150 {125 |125 1210 | 175 | 175 1
3 200 | 250 (175 | 175 | 275 | 225 | 275 | 222 | 250 | 325 | 215 | 225
i 300 | 250 | 350 | 200 | 225 |225 | 200 | 200 |300 |300 | 250 |20
s (20 | 200 | 250 (250 | 25 |20 |20 |50 | a5 | w25 425 |25 |
6 250 | 200 [ 200 | 225 | 200 [325 | 300 | 225 | 200 |325 |25 | 250
7 225 | 225 | 200 | 300 | 300 | 225 |25 [200 |25 |00 |5 |300 |
8 225 | 300 | 200 [ 150 | 175 | 175 | 300 | 175 | 200 |225 |275 o228
9 250 | 300 | 250 | 175 !255 | 250 | 275 (250 200 350 |275 | 200
10 175 | 175 | 150 | 150 | 125 | 225 | 150 | 150 | 250 |[300 | 200 | 250
11 250 {150 [175 [ 150 | 250 | 175 | 150 | 175 |200 |275 |300 | 175
12 225 | 200 | 200 [150 | 250 150 | 200 | 175 | 175 |26 | 225 | 250
13 200 | 175 | 250 | 250 [ 150 1125 |75 1250 |250 150 [ 250 | 225
16 175 | 150 {150 | 150 | 125 | 150 [ 150 | 150 | 150 | 150 |200 | 175
Bdng 18: 86 ngdy trung binh va 18n sut‘ii‘r Xudit hién gié manh (V=11m/s)
theo cde thang frén ving bién phia nam bién Déng.
Théng S48 ngay Tan suit % Tan sut %
theo ndm theo thang
1 18.0 13.8 58.1
2 12.8 9.7 45.1
3 6.0 48 19.2
4 20 75 15
5 39 9.0 126
6 8.4 6.4 28.0
7 134 10.2 43.1
8 14.2 108 46.0
9 95 73 317
10 7.2 55 232
11 15.4 118 515
12 20.0 ' 153 64.7
S 130.8 100.0
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Jhu vay theo cée s6 liéu thdng ke trung binh nam & viing bién phia nam bién
pong moi nam ¢6 161 131 ngay ¢6 gié manh, chiém 36% t6ng sO ngay trong nam.
D6i vai viing bién phia bic, tdn suat gié manh con I6n hon nhiu, déng thoi 16¢
do gi6 cuc dai xdy ra v&i cdc chu ky lap khdc nhau tai cdc viing bién phia bic
cling manh hon so v6i cdc ving bién phia nam.

3. Cic loai hinh thé trudng ap trudong gi6é tuong img viing bién Pong

Trong chuong 1 ching ta dd dé cap dén cdc phuong phap phan loai cdc hinh the
truong ap dién hinh va tir d6 tinh ra cac truong gié dién hinh vimg bién Dong. Véi
ché do gid mua, trudng gié trong cde loai gié mia trén ving bién Dong quydt
dinh hdu hét ch€ do dong luc trén bién. Dudi day dua ra cdc k&t qua thong ke cic
loai trudmg gié mba trén bién Pong nhan duge bang phuong phép phan loai
truomg 4p (Sorkina) va cdc kiu hinh the trudng dp trong nam nhan duge bing
phuong phap nhan dang theo cée k8t qué cla cde dé tai cap nha nude 48B.01.02
va KT.03.04.

a. Cdc kiéu truong dp dién hinh va truomg gié twong ing trén bién Pong trong
mua dong

Theo phuong phédp Sorkina da phan loai cdc ki¢u trudng dp dién hinh trong cic
mua gié mia mua dong trén bién Dong. K&t qua da nhan duge 4 loai trudng 4p
dién hinh va céc tinh chat dic diém khi hau cta ching.

+  Trucmg dp dién hinh logi 1

Trong loai nay 4p thap trén cao nguyén Van Quy phat (rién, khéng ché mot viing
rong l6n trén toan mién Béc nuée ta. Trén bién Dong ton tai hai dp cao. Cac
dudng dang 4p trén bién Dong phan ba theo hudng kinh tuyén. Tinh chét ¢t hinh
thé trudmg 4p loai 1 1a trong loai nay khong bao gids thay xual hién [ront lanh trén
bién Dong. Cic khdi khong khi chi yéu 1a khéi khong khi nhi¢t d6i vinh Bengan
va khéi khong khi xich dao. Thoi tiét ing voi loai nay 1a 4m, it may. Nhic¢t do
khong khi trung binh khoang 24 do, t6c do gié trung binh khoang 2-3m/s. Hudng
216 thinh hanh 13 gié nam va dong nam.

Tan sudt xuat hién cla céc loai trudng 4p dién hinh duogc thong ké tai bang 8. K&
qua thong ké cho thdy tAn suét xudl hicn trudng dp dién hinh loai | tang ddn vio
cudi mia dong. Xét trong ca mia dong, loai nay ¢6 tan sudt chiém 11.7%.

Bang 20 va 21 dua ra cdc két qua théng k& s6 ngdy xval hi¢n trung binh theo
(hdng v theo c& mia dong cua céc loai trudng dp dién hinh va thdi gian ton tai
licn tuc trung binh ctia ching. Cang vé cu6i mia dong trudmg ap dién hinh loai |
cang 16n tai én dinh. Vao thdng 3 thoi gian tdn tai licn tuc trung binh cia loai nay
1a 34 gidy (moOt ngay rudi).
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Bang 19: 86 fruong hop (n) va t&n sudt xudt hién (P%)

cdc logi frudng &p dién hinh

\ t 2 3 4 Téng 56
Thang
" h 8 240 2 6 a7
P 055 16.48 1.58 041
12 n 1 252 23 3 219
P 0.07 17.31 158 0.21 :
1 n 30 232 38 8 308
P 2.06 19.53 261 0.55
2 n 47 137 83 16 283
P 323 9 41 5.70 1.10
3 n 85 101 96 27 309
P 5.48 8.94 8.59 1.85
Téng s6 n 171 962 263 60 1456
P 1174 86.07 18.06 4.12

Bang 20: Thoi gran xudt hién trung binh (ngdy)

theo thang va theo cd mua déng clia cace logi trudng dp dién hinh

Loai 1 2 3 4 ;
Than\ |
" 0.8 28.3 2.3 0.6
12 0.1 254 2.3 0.4
1 3.0 230 38 1.0
2 46 437 8.4 1.7 N
3 a7 100 95 25
Mua dong 172 %.0 223 62

Bdng 21: Thai gion 18n tai lién tuc trung binh (gid)
cla cée loai trudng ép dién hinh
Loai } 2 3 4 E

m

1 22 108 24 12

12 106 22

1 14 84 50 50

2 k]| 50 43 12

3 34 55 38 12
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+  Truong dp dién hinh loqi 2

Diac diém cla loai nay 12 4p cao Xibia khdng ch& mot viing rong phia bic bién
Dong. Phia nam bién Dong trén luc dia chau dc khéng ché ving dp thap. Ludi cao
dp phfa nam Trung Hoa khong nhitng phét trién sau xudng phia nam ma con 14n
sang phia dong va khong ché& toan bd mién bic nudc ta. Trén bién Dong céc
dudng dang 4p phan bd theo huéng dong béc tay nam. Trén bién thuong ¢6 front,
di chuy¢n tir bdc xung nam, doi khi xudng rdt sau dén 16 do vi bic. Vao ddu
mua dong, 4p cao Xibia di chuyén xuéng phia nam luc dia, cdc dudng ding 4p c6
do cong rdt 16n. Vao cudi miia dong, 4p cao Xibia di chuyén theo hudng dong bac
hodc dong nam, cac dudng dang ap ¢6 dO cong nho hon. Khoi khong khi chi yéu
1a kh¢i khong khi cue ddi bién tinh qua luc dia va bién (inh qua bién. Vao dau
mula dong do dp cao Xibia hoat dong manh lu@i cao 4p Nam Trung Hoa lan nhanh
vio viing phia bic bién Dong. Cac dudng ding ap day sit va (Gc do gio hudng
dong béc dat t6i 20m/s. Vao cusi mla dong, do 4p cao di chuyén sang phia dong
va phia dong nam, kh&i khong khi it bi bi¢n tinh qua bién, do vay gié y&u di va
thoi 1iét trd nén 4m udl. Hudng ¢i6 thinh hanh (tng vdi loai hinh th¢ nay 13 huéng
dong bac. Vi du dién hinh cta loai ndy dugce trinh bay trén hinh 6.

Két qua théng ké trén bang 19, 20, 21 cho thdy trudng dp dién hinh loai nay
chiém tan sual xudt hién 16n nhdt, dac biét 1a vao dau mila dong. Vao thang 12 so
ngay trung binh xudt hi¢n loai nay 1én (&i 25.4 ngay va thoi gian ton tai licn tye
trung binh kéo dai téi 106 gio (hén ngay rudi). Trudng gié manh va thoi gian On
lai lién tuc rat dai ka nguyén nhan tao ra cic trudng song 16n, dong chay manh va
6n dinh trén bién va gay (r( ngai ddng k¢ ddi vai moi hoal dong trén bién va ven
bd bién Dong trong mud dong.

+  Truong dp dién hinh logi 3

Trén bién Pong t6n tai 4p cao phu bién Pong Trung Hoa ¢ phia nam bién Dong,
truding 4p loang. Trén cao nguyén Van Quy ton tai viing dp thap. Cdc dudng ding
ap trén bién Dong phan bd theo hudng kinh tuyén. Khai khong khi thudc loai nay
la khoi khong khi nhict déi bién. Hudng gié chu y¢u 1a huéng dong, dong nam,
t6c do gié y&u. Tan sual xudl hi¢n cla loai nay ciing nhu ddi vai truong 4p dién
hinh loai 1 ting ddn vao cudi mia dong. SO ngdy xudt hién trung binh cta loai
ny trong ca mita dong 1a 26.3 ngay, thoi gian ton tai licn tue trung binh dai nhét
14 vao thiang 2 véi 43 gid.

+  Truomg dp dién hinh loai 4

Trong loai nay cdc trung tam tdc dong phan b6 phic tap va khong 6n dinh. Ranh
4p thdp kéo dai tir day Uran dén ban dao Dong Duong. dp cao Xibia di chuyén vé
phia dong nam. Ludi dp cao phia Nam Trung Hoa phdt trién sau xudng phia nam
va khong theo mot huéng xde dinh nao. Loai nay chiém mot ty I¢ rdt nho trong
mua dong. Tée do gié va hudng gié trén bién Ding luon thay doi, khong ¢o
huéng thinh hanh 1o rét. Tée do gié thudng nhd hon Sm/s. So véi céc trrong dp



Ph&n 1. Il Nhing frudng gié co bdn frén Bién Déng 47

dién hinh khéc, trudng dp dién hinh loai nay ¢d tan sudt xuat hién nho nhat.
Trong ¢a mila dong trung binh chi ¢6 6.2 ngdy thiy t6n tai loai nay, thoi gian (6n
tai trung binh cling rat ngén: 0.5ngay.

b. Cdc kiéu hinh thé truong dp trong nam trén bién Pong

Tong hgp cac loai hinh the khi dp xuét hién trong céc thdng trong nam c¢6 thé quy
vé 4 loai hinh th& khi 4p co ban sau

- Hinh th¢ gié mua dong bic,

- Hinh th¢ gié tin phong dong nam,

- Hinh th¢ gié moa 1ay nam va

- Hinh thé cdc dudmg bat licn tuc.

Qua do ta thdy trén bicn Dong ¢6 3 ché do gié khde nhau lan luot thay the 1an
nhau theo lfrng mua trong nam.

Céc ket qua thong k¢ bing phuong phép nhén dang da phan ra 3 loai hinh th¢ gi6
mila dong bic NEa, NEb vA NEc va | loai hinh the gié mia tay nam SW.

+  Hinh thé gié mua dong bdc:

Trong mua gi6 mia dong bac front lanh tran qua bién Pong gy nén gié mia
dong bac - sy thay d6i dot bién ciia thai 1idl, gié dong bic thay ddi dot ngol va
manbh I¢n, dp tang cao, nhi¢t do khong khi gidm manh.

- Hinh th¢ gié mua dong bac NEa x4y ra trong céc thang 10, 11, 12, 1,2, 3 va
thang 4 véi dac trung 12 gid mla dong béc mdi thidt 1ap, khéi khong kh cue
dai bién tinh & nira phan phia bac bién Dong va gié tin phong dong bac chicm
nira phan phia nam bién Dong.

- Hinh th¢ gi6 mlia dong bic NEb xdy ra vao cdc thang 11, 12, 1 va thiang 2.
Gi6 mua dong bac thudn nhdt khéng ch¢ toan bo bién Dong, khai khong khi
cuc ddi bien tinh anh hudng dén khu vyc nam bo va phia nam bién Dong.

- Hinh (h¢ gi6é mia dong bac NEc xay ra trong céc thang 11, 12, 1, 2, 3, 4 va
thdng 5. Hinh th¢ nay twong ing vdi didu Ki¢n gié mia dong bic suy yéu.
Toan bo bién Dong bi khdng ché bdi ché do gié dong bic mang tinh chal déi
gi6 tin phong dong bic.

+  Hinh thé gid tin phong dong nam:

Xay ra trong céc thdng 2, 3, 4 va thing 5 v6i dédc diém toan bo bién Dong ¢6 gid
huéng dong nam. Ri¢ng phan phia nam bién Bong vao cdc thang 2 vi thang 3 doi
khi (0n tai gio tin phong dong bac.
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+  Hinh thé gio maa tdy nam:

Xay ra trong cdc thang 6, 7, 8 va thang 9 véi dac diém Ja gié mia tdy nam khong
ch€ toan bo bién Pong. Tai khu vue Vinh Bac Bo do anh hudng cia dia hinh gié
chuyén thanh huéng dong nam.

+  Hinh thé cde dudng bdt lién tuc:

bay 1a hinh thé khi dp con lai khdc véi cdc hinh th¢ néu trén trén hién Dong.
Hinh thé nay c6 thé dugce chia thanh 2 dang.

- Hinh th¢ phu dudng dift: xay ra trong thing 5 v6i ddc diém 1a & phia bac bién
bong c6 gié dong bic dén dong, ¢ ving gilta va nam bién Pong ¢6 gié nam
dén tay nam.

- Hinh (hé phu giai hoi ty nhi¢t d&i (HTND): xdy ra trong cdce thang 6, 7, 8, 9,
10 va thang 1 1. Diac diém cua hinh the nay 1a & phan bac giai hoi ty nhidt déi
vao cdc thang 6, 7 ¢i6 chil y&u ¢6 huéng dong nam. Céc thdng sau do gio ¢o6
hudng dong dén dong bic. Phan nam cua giai hoi (u nhict déi ¢ gio 1ay nam.

Trén bang 22 dua ra cdc k&t qua theng ke thii gian t6n tai trung binh cta céc hinh

th¢ trudmg ap.

Bang 22: Thai gian t6n e frung binh (ngdy) clia cdce hinh thé fruong dp:

W Gié mua déng bac Gi6 tin phong | Gid mUa tay nam Duemg bét lign tyc
Thang NEa NEb Nec 5 W dudng duat HTND
1 15.8 6.4 8.8
2 8.0 1.8 12.0 58
3 66 14.8 76
4 38 14 14.4
5 28 10.2 18.0
8 14.2 124
7 156 1.0
8 9.8 15.8
g 32 18.4
10 6.6 14.8
11 8.0 40 6.8 650
12 134 6.8 9.2
Ca namNgay 62.2 18.8 65.8 380 428 784

% 17.0 5.1 18.0 10.4 .7 2.5
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Kél qua n¢u trén bang 22 cho thdy trong nim ¢6 khoang 145 ngay ¢6 gi6 mua
dong bic trén bién Dong, chiém 40%. Hinh th€ gi6 ma 1ay nam chiém 43 ngay
con hinh the dudng bat licn tuc tén tai trén bién Pong khoang 78 ngay, hinh thé
£16 tin phong chiém 38 ngay.

Ung véi cdc loai hinh thd truémg 4p dién hinh da thong k& ban do trudmg dp trung

binh va tinh todn truong gid twrong tng theo phuwong phdp synop. Co s& ciha

phuong phdp tinh gié nay la [1]:

- Trudmg gi6 trén bién 1a mot trudng lién tue, ¢6 mdi quan hé mat thidt giita cdc
diém trén [udi tinh vé hudng va 16c do, khong c6 cdc diém gidn doan.

- Coi gio trén bicn phit hop véi truding dp v¢ vi tri clia cde trung 1am khi dp (do
day clia cdc dudng dang dp) va bo qua chuyén dong rdi, luc ma sdl nhdt.

- Vige ndi, ngoai suy to¢ do, hudng gié tai nhimg diém trén mang lu6i tinh phu
hop vdi nhiing quan trac vé 2i6 ¢6 duge tai cac diém xung quanh.

- Hudng gi6 xdc dinh tai nhing di¢m tinh Ia huéng cta dudng dong va khong
dugc cit dudng dang 4p mot gée 16n hon 20 do. Viee xdc dinh hudng gi6 xac
dinh theo cdc nguyén tic vé& xody nghich, xody thuan va hudng gid tai cédc
di¢m lan can.

- Toc dd gi6 duge xdc dinh thy thude vao mba va hudng gié thinh hanh, déng
thoit phai can cit vio cdce dac trung cua timg loai hinh the dé thiét lap khu vuc
gi6 manh nhat va gia tri 16n nhét ¢6 thé dat duge. Viée xdc dinh khu wire gié
manh can cit vao sé ligu gi6 quan tric két hop véi kinh nghiém synop.

Ludi tinh gi6¢ cho cédc loai hinh the trudng ap duge phan loai ¢6 kich thuée 2° x 2°
kinh vi nhim phyc vu cho vi¢e tinh todn trudng séng, tnrdng dong chay tng véi
cdc hinh the truong 4p néu trén. V6i ludi tinh ndy toan bo bién Dong bao gém 77
diém tinh gié (xem hinh [5). Sir dung 1uGi tinh gié da tién hanh tinh gié cho 4
foai hinh (h¢ trudng dp dién hinh trong nam. Hinh 16,17 14 cdc ban dd phan b6 gié
ing v6i hinh the gié mia dong bac NEb va hinh th¢ gié mia (ay nam SW. So
sdnh cdc hinh;lﬁ,”l 7¢ho thdy trudng gid trong gid mua dong bic manh hon nhidu
SO vGOi trudng gid trong gid mla tdy nam. Trong gié mia dong bic trudng gid
vling gifta bién Dong dat t6i t6c do cyc dai khoang 14m/s (hinh 16) khéng chd
mot ving rong 1dn, ¢i 5 do vuong. Trudng so6ng tmg v6i hinh the tnrong gié nay



50 BIEN DONG II. KHi TUONG , THUY VAN DONG LUC BIEN

dat 161 do cao 4 mét. Theo cédc th(’ing ké ch€ d9, t6c do gi6 cuc dai dng véi hinh
thé NEb ¢ thé dat 1&i 20m/s & ving phia béc bién Dong. Trong hinh thé gi6 mia
tay nam (hinh 17), viing giita bién Pong ¢6 gio tay nam vdi (0¢ do gié khoang 10
- 12m/s. Nhu da thdng ke trong bang 22, hinh th€ nay ¢6 tan suat xay ra 16n nhét
trong thang 7 véi sO ngdy trung binh 1a 15.6 ngay. Nhu vay, tinh trung binh ch&
do trong thang 7 ¢6 1/2 sO ngay trén bién Dong (6n tai gié 1ay nam.
c. Pdnh gid ché do cdc truomg gio vitng bién Pong
Cic két qua trén day cho thdy ché d¢ gié mila dong bic va gié mia tay nam la
dac diém ndi bat clia ch€ do gié trén viing bién Dong. Ché do gidé mia dong béc
ral on dinh va chi€ém t6i 40% s6 thoi gian trong nam. Gié mia tdy nam cé tdn
sudt xudt hién it hon sé v6i hinh thé duong bat 1ién tuc nhung lai tap trung vao
cac thadng mla he va c¢6 téc do gié kha 16n, nén déng vai trd quan trong déi véi
céc hoat dong trén bién, déc biét 12 & viing phia nam bién Dong. Céc théng ké ché
do trong 20 nam trén viing bién Dong cho thay, xé( trong cdc diéu ki¢n gié manh
V211m/s hinh th€ gi6 mia dong béc chiém trung binh 77 ngay tir thang 11 ndm
trude dén thdng 2 nam sau va 6 thdi gian t6n ai trung binh 12 10 ngay. Hinh (h€
gi6 mua tdy nam chi€m trung binh 50 ngay tir thang 5 dén thiang 9 va c6 thoi gian
t6n tai lién tuc trung binh 13 4 ngay. D€ dinh gid tdn sudt va cudng do cua céc
trudng gié mia trén bién Pong da tinh tdn sudt va tée do gi6é trung binh cla gié
hudng dong bic va gi6é hudng tay nam trong cdc mla gio tuong tmg. Céc két qua
tinh todn duge néu trén bang 23. Hinh the gié mila dong bic xay ra nhiu nhél
trong cdc thang 11, 11 va thdng 1. Trong thoi gian nay toan bd céc ving phia bac
va gilta bién Dong c6 tdn sudt xudt hién gié dong bic 16n hon 60% (cuc dai t6i
80.4%) v6i toc do gié trung binh 1a 9m/s. Trong cac thdng 11, 12 & cic ving 4, S,
6 ( giita bién Pong - xem hinh 16) ¢6 (6c do gi6é tr 11m/s r& 1én. Gié mua (ay
nam manh nhét xay ra vao cédc thang 6, 7 va thang 8 véi tan sudt 1on hon 50%
* (cuc dai 1a 70.5%) trén céc ving bién phia nam bién Dong. Toc do gi6 tay nam
trung binh khoang 7m/s va cuc dai dat 9my/s.
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Bang 23: 14y sudit P (%) va tée dd gid trung binh Vim/s)
ctia cde hudng gid déng béc, tay nam trén ving khai Bién Déng

Hureing gid NE SW
Thing 10 1 12 1 2 5 6 7 8 9
Vang
2 P 50 | 67.8 | 734 | 664 | 553 | 160 | 200 | 314 | 313 | 101
v 95 | 104 | 99 9.2 8.1 49 68 | 73 81 | 68
3 P 640 | 735 | 738 | 738 | 570 | 170 | 318 | 312 | 23 | 79
v 01 | 108 | 105 | 94 9.0 43 53 58 62 | 52
4 P 663 | 724 | 696 | 660 | 560 | 161 | 384 | 340 | 282 | 97
v 109 | 128 | 126 | 1.1 [ 109 59 7.1 80 | 74 75
5 P 507 | 732 4 727 | 658 | 558 | 209 | 366 | 405 | 306 | 225
v o5 | 118 | 118 | 105 | 89 55 7.1 8.3 80 | 74
6 P 5090 | 713 | 804 | 700 | 616 | 218 | 435 | 451 | 434 | 287
v 88 | 111 | 110 | 99 8.4 6.1 77 8.2 82 | 7.0
7 P 561 | 674 | 724 | 603 | 50 | 168 | 335 | 352 | 370 18.4
v 69 76 77 6.8 6.1 6.1 67 68 66 | 6.1
8 P 442 | 580 | 686 | 642 | 654 | 276 | 643 | 655 | 635 | 408
v 73 | 94 105 | 95 8.0 6.8 7.9 9.2 88 | 77
9 P 486 | 623 | 732 | 658 | 650 | 20 | 507 | 584 | 504 | 398
v 66 | 94 102 | 96 8.0 6.4 8.2 9.0 ot | 75
10 P 201 | 464 | 601 | 533 | s54 | 170 | 408 | 511 | 610 | 443
v 58 { 69 9.0 77 69 74 72 8.2 74 | 78
1 P 203 | 48 | 531 | 629 | 692 | 244 | 637 | 676 | 601 | 514
v |34 se  se | 5 | 57 | se | 66 | 80 | 78 | 66
12 P 22 | 522 | 633 ' 637 | 684 | 302 | 651 | 705 | 634 | 510
v 63 | 88 103 | 97 86 8.5 78 9.1 89 | 75
13 P 197 | 459 | 547 | 553 | 481 | 196 | 336 | 446 | 364 | 291
v 48 | 690 67 6.9 6.8 47 | 53 55 54 | 52
16 P 26 | 27 | 82 | 667 | &5 | 255 e | 540 | 574 | 495
v 49 | 56 73 9 | 73 44 57 6.3 57 | 58
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V. KET LUAN VA KHUYEN NGHI

I. Hi¢n trang céc 0 licu gié do dac tai cdac tram KTHV (rén bién va ven b cling
vai cdce sO ligu gid thong k& trén tau bién [a rat khdc nhau vé do cao do dac vit
cac loai may, thi¢t bi do. Viée tién hanh xir Iy cdc két qua so ligu gi6é vé cling
mdt do cao chuan trén mét bién va quy vé Lung mot loai may do 1a hét sie cén
thict dé ¢6 thé dua ra cde ¢ licu ché do gi6 tin cay phue vu thict ké cong trinh
va tinh todn céc yéu té dong luc bién.

2. Can thong nhét trong vige xir 1y dong bo vé do cao do gio va cdc loai mdy do
gi6 doi véi cde s licu gié ving khai bién Dong va ven bd nudc ta.

3. Can hoan thi¢n cdc phuong phc’lp tinh gi6, dac biét 1a phuong phdp tinh gid
trong bao nham phuc vu cho viéc thiét k& L,ong trinh trén bién va ven by, dong

thoi dé nang cao do tin cay cua cde kél qua tinh séng, nude dang va dong chdy
thong qua trudng gié trong bao.

4. BO sung va nang cao do chinh xdc cha cdc k¢l qua phan loai cdc hinh the

trudmg 4p trén bién Dong bang vi¢e phdt trién phuong phdp nhan dang va ting
thém chudi s& ligu céc ban do synop dua vao thdng ké.



1IN

NGHIEN CUU BAO O VIET NAM
1. MO PAU

Bao la mgt trong nhing hién wong thoi tiét nguy hiém va gay hau qua nghicm
trong (rén pham vi rong va t6n that I6n. Khic phuc hau qua (hi¢t hai do bio
khong chi kh6 khan déi véi cde nude cham phat trién ma ngay ca nhiig nudc
phdt tricn nhu My va Nhat Ban. Bdo manh vdi gi6 to, mua 16n va cde hien tuong
thoi ti¢t kém theo nhu nude dang vi séng bao dem dén nhimg thiet hai khing
khi¢p cho con ngudi. Chi ké mt vai tham hoa do bao trong vai chuc nam qua.
Bao VERA (thang 9 nam 1959 lam Nhat Ban thiét hai 1 ty 280 tricu do la My, s6
nguoi chét va mat tich khoang 5000 ngudi, 36 ngan ngudi bi thuong. Trong 2
ngay 12, 13 thang [1 nam 1970, & bd bién phia Dong Pakistan mot con bdo
(nhicu & bdo ldc doé da vict vé con bao nay va goi nd 1a “ké gict ngudi tan bao
nhét”) da lam chét hon 200 ngan ngudi, dé 1a chua ké dén thict hai vé vat chat va
kinh t¢. Trong vong muoi nam gan day do bi¢n ddi khi hau toan cdu. Thién tai
bdo, 10 lut xdy ra licn tiép va lam tang thict hai vé ngudi va cia. Theo théng ke
cta Vién Wordwitch ai Washington trong nam 1998 thiét hai do thicn tai: bio, 1
lut, chidy, han hdn, xody loc, song than khoang 90 ty do la My, 32 ngan ngudi
thiét mang va 300 tri¢u ngudi phai di chuyén nha & trong d6 thiét hai do bio, i
chiém 85% t6ng s& thi¢t hai v¢ kinh t€ do thicn tai gay ra. Ciing theo thong bdo
nay so vdi nhimg nam 60, thap ky 90 thién tai (ang gap 3 I4n, thi¢t hai kinh (&
tang gép 9 lan. Dac bigt con bao Mitch duge coi 1a con bdo “tan sat” nhidu ngudi
nhat (it nhat ciing 11.000 dan) & cde nude Trung My nhue Honduras, Guatémala,
El Salvador va Nicaragoa lam 30 ngan ngudi chét va mat tich, thiét hai vat chal
Ien dén 4 ty do la My va 1a con bao gh¢ rgn nhat trong 200 nim nay. “Danh sdch”
thi¢t hai do b#o, i Iyt gay ra cho con ngudi moéi nam lai dai thém ra. Nhimg (6n
that do bdo ddi v6i mdt nude khong khdc gi nhu mot cuoce chicn dim méu kéo
dai. Theo s6 liéu ctia Trung tam phong tranh thién tai chau A, tit nim 1967 dén
1991, tren thé giGi dd xay ra 1713 vu thién tai do bao hodc ¢6 lién quan vdi bio,
lam chét khoang [ tricu ngudi. Nhu vay méi nam nhan loai mat di trén 400 ngan
ngudi do bao cling véi ¢de t0n that vé tai san 1én dén hang ty do la My.

Bdo da duge nghién citu (i rdt 14u. Nghién ciu vé bao chi yéu 14 du bdo cudng do
va qui dao bao. Vai chuc nam gan day do su ticn bo cua khoa hoc - k¥ thuat, céc
thiét bi vién thdm va tu dong ngudi ta da thu thap cdc thong tin v& bdo ma trude
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kia khong ¢6. Vi vay nhi¢u ¢Ong trinh nghién ctu v¢ ¢au tric, cdc truong khi
tugng trong bio cing nhu cde phuong phap du bdo, canh bdo bao dd duoge trién
khai ti¢én hanh va nhitng hi¢u bi¢t v¢ bdo cling tang 1¢én dang ké. Nhidu nurde vato
chitc khi tugng thé giGi hoac khu vue hang nam déu xudt ban dudi dang bulettin
v 16 chife cdc Hoi thao vé bio.

G Viét Nam cho t6i nay ¢6 khd nhiéu cong trinh khoa hoc vé& bio da duoc tién
hanh va cong bd ¢ dang: dac trung khi hau (theo s0 licu c6 dén khoang 1985);
Tong két hang nam vé bao va dp thap nhict ddi hoat dong & Bién Dong, dd bo
hoac anh hudong dén Viét Nam; Cac phuong phdp du bdo qui dao va cudng do
bdo; du bdo sy nay sinh va tién trién clia xody thuan nhi¢t ddi; Nghién ciu cau
tric tridmg khi twong cia bao; Pac bict cdc phuong phidp du bdo cdac yéu (0 khi
tugng - thily van ciia bao gay ra hauw qua nghiém trong dén con ngudi, kinh t€ - x3
hoi va moi truong.

1. Mot so ve thiét hai nghiém trong do bio ¢ nuée ta irong vai thap ky
gan day

Bao dimg hang au trong s 6 (hién tai xay ra & nude ta d6 1a bao, lut, han han,
chdy ring, 10 déal va dong dat. Tir 1976 dén 1997, bdo da cudp di sir sdng va lam
mdl tich pan (dm ngan ngudi, lam ngap trén 10 triéu tdn luong thie, lam chim va
pha hong gan 16 ngan (au thuyén va hing chuc ngan nha cira bi hu hai. Néu tinh
ca nhimg thiét hai vi I lut do mua bdo (hi s6 (hi¢t hai con 16n hon nhiéu. C6 thé
dén ra mot s¢ truomg hop thiét hai do bdo. Chéng han, con bio d6 bo Quang Nam
- Da Ning (thdng 5/1989) lam chét hon 700 ngudi, khoang 500 tau thuyén bi
ddm. 3 ngan 1260 nhd bi dé. Con bao vao Thanh Hoé (thdng 7 nam 1989) lam
¢h& hon 100 ngudi; gdn 700 thuyén bichim, Déc bigt con bédo di vao Ca Mau (bao
LINDA dau thdng 11 nam 1997) lam chét 445 nguoi, mét tich 3409 ngudi, bi
thuong 857 ngudi, 3783 tau thuyén bichinyva mét ich, 220 ngan ngodi nha bi sap
hoac hu hong nang, gan 350 ngan ha 1da va hoa mua bi thi¢t hai tdng gid tri thict
hai I¢én dén 5600 ty dong va hau qua do bdo gay ra d6i vdi kinh t€ - xa hoi phai
mét vai nim mdi khoi phue duge. Thang 11 va dau thang 12 nam 1998, do anh
hudng lien tidp chia 4 con bio (cdc con bio s6 4, 3, 6, 8) do bo vao khu vire nam
Trung Bo gay 1 lut nghiém trong, thi¢t hai hang ngan ty dong, hang tram ngudi
chét va hang ngan ha lda, hoa mau bi mat tring ngoai ra bao 10 con gay thict hai
cho giao thong va san xudt nong nghiép mot thoi gian (i€p sau. Pdu thang 11 ndm
1999 mot ATND dd bo vao nam Trung BO do anh huong va (dc dong cua khong
khi lanh gay ra mua ral to & céc tinh ven bién mién Trung va Tay Nguyén, gay ra
tran 1 lich sit - dinh 1ii & cdc song tir Quang Binh d&n Quang Ngii, trén bio dong
3 ¢6 noi vuot 1,5 - 2 mét. Tinh chung hai dot 1 ddu thang 11 (do dnh hudng cia
ATND) va ddu thang 12 nam 1998 thi¢t hai lén dén trén 4600 ty dong.

Ngay tir sau khi hoa binh 1954, trong cong tdc dy bdo thoi ti€t Nha Khi twong coi
viée du bao thoi (i€l nguy hiém nhu bio, 1T, gié mia dong béc... 1 trong (am ciia
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nganh. Mot trong nhitng huéng wu tién hang daw la du bdo va nghién citu vé béo.
Phan chuyén khao “nghién citu bdo & Viét Nam” ndly nhm cung cap cho doc gia,
dac biét cdc nha nghién citu vé qud trinh phat tricn va cdc noi dung chinh trong
c¢de cong trinh nghicn citu v& bao duge thé hicn & nude (a tir 1954 dén nay - nam
2000.

2. Khai niém chung vé xoay thuan nhiét déi (XTND), ap thap nhiét doi
(ATND), bao

XTNP 1a ving gi6 xody, dudng kinh ¢6 thé t6i hang tram ki 16 mét, hinh thanh
trén ving bién nhict déi, gié théi xody vao trung tam theo hudng ngude chiéu kim
déng ho, ap suat khi quyén (khi 4p) trong xody nhi¢t d6i thdp hon xung quanh, ¢6
mua, doi khi k&m theo dong, 16c, t68. (Qui ché bdo bdo, ban hanh kém theo quydl
dinh s6 581 TTG ngay 25/7/1997 ciia Thi tuéng Chinh Phi). XTND phu thude
vao cuomg do va “doi sOng” cua nd va thuong dugce chia ra cac dang sau.

a. Nhiéu dong nhiét déi (Tropical disturbance) ¢6 chuyén dong xody thuan vdi
toe do ¢i6 nhd (dudi 17 m/s). Trén ban d6 (hdi 6t ¢6 the vE duge dudng dang
ap dong kin hodc o su hdi tu cua dudmg dong, ki hicu quoc t& L (Jow).

b. Ap thip nhi¢t d6i (ropical depression-1D) 12 XTND ¢ sitc gio manh nhl

dat dén cdp 7 theo thang do Bopho (<17,2 m/s). Trén ban do thdi (¢t ¢6 (hé v&
duge mot, hai dudng dang dp khép kin.

e

Bao nhiét déi ({ropical storn) 1a XTND cd siic gid manh nhat tir cap 8 trdy [én
va ¢6 the ¢6 gi6 giat. Trén ban dé thoi tiét ¢6 trén 2 dudng dang 4p khép kin.

Bdo nhiét déi goi tat la bdo lai chia thanh cdc loai:

+  ClI: Bdo thuong 12 bdo ¢6 gié manh nhét tir cap 8 dén cép 9 va ¢6 thé ¢6 gib
{tr 17,2 - 24,4 m/s), ky hicu 1a T'S.

+  C2: Bdo mgnh la bao ¢6 sic gié manh nhat tr cap 10 dén cdp 11 va ¢o gid
giat (tr 24,5 d¢n 32,6 m/s), ky hi¢u 1a STS.

Bio manh nhat, ¢ siic gié manh nhét tir cAp 12 trd 16n va c6 thé ¢ gié giat (trén
32,7 m/s), ky hiéu la T (Typhoon). DGi v6i XTND hoat dong & Bién Dong ¢6 (hé
xem ATND (TD) va su chuyén hod ciia n6 sang thoi ky bido (TS) 1a bidu hién
ATND phat trién giai doan ban ddu vé chét dé (r& thanh bdo “thuc thu”. Day 1a
chi dinh nghia udc 1¢ nén cdn chi y viée kho phan bict ranh gidi chuyén hod giiia
ATND va bao. Gié manh shdt: 1a 10¢ dO gi6 trung binh 16n nhdt duge quan (ric
trong thoi gian 2 phat.

Gio gidgt: 1a gi6 c6 (0c d) tang leén tic thoi duge xdc dinh trong khoang thoi gian 2
giay (gio giat khong phat 1a gié manh nhét trong bao).
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3. “Poi song” coa bio, cic giai doan phat trien cua bio

Thoi gian trung binh déi véi “ddi s6ng™ cua bao 14 khodng 6 - 7 ngay k¢ tir thi
diém nay sinh dén khi vao dat lién hoac chuyén huéng 1¢én vi do trung binh, hoac
tan di khi con trén bién. Mgt s6 rét it bdo chi 16n tai trong vai gid. Mot s6 lai 16n
tai té1 2 tuan 1€ tham chi dén mot thang. Qua trinh tién trién chiing clia bio c6 thé
phan chia lam 4 thot ky.

3.1. Thoi ky hinh thanh (formative stade)

Bédo chi hinh thanh tir nhiéu dong da (6n (ai tix trude. Thoi k¥ bit dau vGi su ndy
sinh hoan luu XT & séng dong hoac déi hoi tu nhiét déi. Sy “sau” xudng ¢6 thé 1a
qua trinh dai, doi hdi vai ngay dé md rong thanh mot ving Ién véi trudng gié
“mdy”, nhung ciing ¢é thé dot bien sau 12 gid da hinh thanh “mét bio” khd 10 &
thot ky nay ap sudt b¢ mat & tam gidm xudng dén 1000 hPa. Hoan luu XT phét
trién lén dén do cao 1.5 - 3,5 km.

3.2. Thot ky xody thudn tré (immaturity stade)

Khong phai tat ca ATND déu ¢ thanh bdo. Mot s6 it trong ching tan di sau 24
2idy, ngay ca khi dé sic gié ¢6 thé dat dén mic do bao, mot s6 di chuyén trén
khoang cdch 16n vin & dang ATND. Néu ATND phdt trién thi d4p sudt bé mat
giam nhanh xudng duéi 1000 hPa. Gié bdo hinh thanh nhitng vanh khuyén day
dic xung quanh (am. May ¢6 dang dai xoén hoi tu & 1am nhung bao rdim trén
mién khong 16n.

3.3. Thoi ky truomg thanh-bdo phdt trién cuc dai (stade of maturity)

Su giam 4p & trung tam va sy tang Ién clia gio cuc dat ngimg lai (bdo da phat trién
cuc dai). Hoan luu gié bao (c6 thé kéo dai ¢4 tudn 18) phan bg trén dién tich 16n.
NEu nhu & thai ky XT tré (0¢ do gié dat miic bio chi bao ¢dm pham vi ngang véi
ban kinh 30 - 50 km, thi & thdi k¥ trudng thanh bdn kinh gi6é bio ¢6 thé tang 1én
dén 300 km hodc hon nita. Tinh d6i xtng clia nhidu dong bi phd huy bdi vi mién
¢i6 bdo phan bd léch v¢ phia phai so v6i hudng di chuyén chia XT. Thoi ky manh
1én hodc y€u di kéo dai khoang 1 - 2 ngay.

3.4. Thoi ky tan rd (stade of dissipation)

Thutmg 1a bao di vao dal lién kich thude ciia né giam di va tan rd hoan toan trong
thoi gian khoang 1 - 2 ngay. Doi khi XT tiép tuc t6n tai nhur mot ap thdp va dem
Jai Juong mua 16n. Trén Bién Dong bdo y&u di hoac tan ra khi di chuyén trén ving
¢6 nhiét do nuGe bién lanh (khoang <26°C) hoic do su xam nhap sau cita khong
khi lanh, kho do front lanh & phia bic tran xudng (thudng xdy ra vao cudi mia
béo tir thang 10 trg di) cling ¢6 khi do ndi Lue hoae su tdc dong cua céc hé thdng
khi quyén Khic.
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4. Vai nét téng quan nghién ciru XTND

Bao va ATND la hi¢én wong wr nhicn va ciing [a doi wong dugce con ngudsi (im
hi¢u nghi¢n ciu (r lau. Cudi the ky thit 19, mot s trung tam khi wgng Ién nhu o
Anh, Phdp Hong Kong, Nhat Ban... d quan trac va ghi chép st di chuyén clia
bao va bat dau ¢6 nhitng cong trinh chll y&u ta mo ta hién trong bao.

Nhitng nam déau thap ky 40 véi mue dich phyc vy quan sy cude chién thé gidi 14n
thtr 2, dac bigt cho hoat dong Hai Quan, Khong Quén trén khu vue Chau 4 Théi
Binh Duong giita Nhat va My cung v6i su phat tricn cia KHKT céc quan tréc,
nghién cttu v¢ bdo duge day manh.

Nhimg cong trinh déu ticn NC v¢ bdo duge xudt ban cong khai clia cdc tdc gia
nhu G. E Dunn /37/; Sawyer . J /47/ 1 Riehl /45/; Palmen E. H /44a, b/, Alaka
M.A /33/. Tiép sau la hang loat cdc cOng trinh clia cdc tdc gid; Rosental S. L /46/
Lukianov V.V /55/; Yanai . M /51a, b/; Anthes R. A vt Johnson D. R /34/: Sheets
R. C /49/, Manicl. M va Koehne, R /41/; Qoyama. K /43/;, Carison T. N /36/;
Suleikin V. V /59/, Astling E. G va Dagguputy SM /35/ Smith C. L /50/
Mamedov E. C Pavlov N. T /56/; Chuong trinh thdm sdt bdo & Dai Tay Duong ctia
Lién Xo (ct) - Typhoon - 75 va Typhoon — 77 /61a, b/; Gray W.M /39a/, Gray
W.M, Ruprecht. E, Phelps. R /39h/; Frank W.M /38a, b/ Shapiro L.J /48/; Gray
W. M /39¢/; Mc Bride. J /42/; Tarakanov G.G /60/; Pudov V.1, Tuneganovest V.
N /57/, Khain AP, Suturin G.G /54a, b/, Stepanov V.1 /58/ va rat nhiéu céc tac gia
khac cua Nhat Ban va Trung Qudc. Céc cong trinh nay chit yéu tap trung vio: ciu
triic bdo, dy bdo dudng di cua bio vi trudng cdc yéu (3 khi twgng trong va xung
quanh bao.

Phdn b6 dp sudt o mdt dat. Su lién hé véi téc do gio cuc dai.

Tinh chét dac biét dac trung cua XTND (bao) chinh 12 & ¢hd rén nhitng khoang
cach nho, doi khi khoang tram kilomét, ap suét ¢ thé giam di hang chuc hecto -
pascal (hPa ~ mb). Vi th¢ & nhitng mién trung tam chénh léch dp suat dat dén
60hPa trén 100 km, va doi khi 20 hPa trén 20 km. dp sudt thap nhat ¢6 th¢ quan
sdt & trung tam bao phat trién 1a 950 - 960 hPa.

Mot s6 cong thite thue nghiém biéu dién su phu thude clia 4p sust mat dat Ps vao
khoang cdch r dén tam clia XTND da duge néu ra. Vi profin Ps(r) trong timg bio
rieng bi¢t rat khdc nhau, nén viéc mo ta 14t ¢a profin ndy bang mot cong thiic
khong c¢6 cac tham so tr do ta kha phic tap. Mot s6 cong thic diing véi 7 nho,
moL s6 khéc lai tot hon véi khoang cdch I6n. Holland G. J [40] néu ra cong thiic .
P =P, + Ap exp(-A/r™ (1)

O day: P, - 4p sudt & tam XTND & mat dat, Ap = P.-Pg; P, - p sudlt & ria XT, A
va B - ¢cdc tham s6. Theo Holland 1S B< 2,5,
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G gi6i han trén 16p bien khi quyén (7 ~ 1 km) trong cdc XTND phat trién véi do
chinh x4c cao thue hién phuong trinh cén bing gradient.

A @

Trong dé: f - tham sé coriolit.

Trong nhing viing gié manh lue coriolit nhd hon nhidu so véi cde thanh phéan con
lai cha phuong (rinh (2), va khong khi ¢ trong trudng hop nay goi 1a can bing
xody thuan. Khi d6 t6e do gio (thue (€ 12 toc do 1iép tuyén) xdc dinh (it (1) va (2)

Vo= [A.BAp exp(— Alr® )/ or’ ]l': (3)

Gia thiét ring dv /dr = 0, chiing ta tim dugc ban kinh gié cuc dai V,, = AY®, dache
thirc nay vao (1) ¢6

P=P,+ Ap exp [- (r,./r)"] (4)
Dit (4) vao (3) ¢6 thé tim dugc t6¢ do gid cuc dai
Vm = k(p""pﬂ - (5)

O day: k = (B/p)'"*
N¢&u so dp sudt bing hPa, con V,, 1a mét (1 dam /gity = 0,51 m/s thay Im/s = 1,94
mél) thi £ dugc dan ra boi nhiéu téc gia khdc dan ra cong thic thue nghicm dé
xac dinh ap suat & 1am XT.

P,= 1005 -V, (6)

0 day:
P, - ap sudt tam XT tinh theo mb;
V - 10c d¢ gio ()’ diém bat ky ciia XT tinh bing m/s;
r - khoang céch tir diém nay dén tam XT bi€u thi theo do kinh tuyén (1 do

kinh tuy¢n = 111 km) hodc P, = 9955 - 8R (R - ban kinh XT do bang do
kinh tuyén).

Tdc do gi6 cuc dai & mat dat trong nhié¢u XTND ¢4 thé dat dén 80 - 100 m/s. Tée
do gié gan tam XT rat nhd, hiu nhu ndm trong gidi han 0 - 5 m/s. Cang xa trung
tam téc do gié tang 1én & khoang cach nao d6 dat dén cuc dai. Xa hon nita ngoai
ria XT 16¢ d gid lai giam di. Sy tang 16n cla (6c do gid quan sdt thay & bién clia
mét bio.

Trong XT chuyén dong thoi k§ truéng thanh toc do gio thudng thay gdn d6i xing.
Gié manh nhal nay sinh ¢ phan phai ctia XT (hco huéng chuyén dong.
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Theo dd cao 8¢ do gié trong XTND giam dén mue 500 mb 51am khong ddng k¢,
trén muc ndy né giam manh hon. Trén muc 200 mb 16¢ dO gid nhd hon khoang 2
lan so véi & muc 500 mb.

Ban kinh gi6 manh trong XTND c¢6 th¢ bi¢n dong 16n (ir 50 - 500 km. D& xdc
dinh 8¢ do gio trong XTND ¢6 thé dung cong thite (hue nghicm.
j) _]J

;=078 \/ L
Je,

Trong dé: p do bang mb; p = kg/m*; V,, - m/s.
Theo Nguyén Vi Thi /307
Vi =-0,75 P, ;, + 765.

V&1 do léch quan phuong o, = 7 m/s; o,=7 mb.

(Chd y cong thifc ndy khong ding cho XTND hinh thanh trong thing 11, 12 va
cudi mita bao).

II. NHUNG NOI DUNG CHINH TRONG NGHIEN CUU BAO O VIET NAM

Qué trinh phét trién cla viéc nghién ctru béo & Viet Nam , 6 thé chia lam hai
thoi ky:

+ Trude nam 1980 (nam 1980 Hiép dinh lién Chinh phu gita Cong hoa xa hoi
chlt nghia Vi¢t Nam va Lién Bang Cong hoa xa hoi cht nghia Xo Vit da
duge ky k€t véi vice thanh 1ap Trung tam Lien hgp Viet Xo vé khi tuong
nhiét déi va nghicn citu bao).

+ T 1980 dén 2000.
1. Thoi ky trudc nam 1980

Trong thoi ky nay cdc cong trinh v¢ bdo chil yéu 12 mo ta, théng ké trén co & khi
hau, hinh thé¢ syn0p hoac phan tich chi tiét cho timg con bio cy thé anh hudng
dén Vict Nam ciing nhu nhan xét cdc yéu 16 khi tugng do bido: mua Ién, gid
manh, nudc dang va séng gio...

C6 thé néi réng cée cong trinh ddu tien duge xudt ban chinh thie & Viet Nam vé
khi hau D(mg: Duong n6i chung va xody thuan nhiét déi trén Bién Dong néi riéng
[a thuoe vé cdc nha khi hau nguei Phap. Cic ¢ong trinh cla Bruzon E: Carton.P
{42/, Bruzon. E, Carton.P, Romer. A /43/ da dé cap dén.

- Ti s6 bdo hinh thanh trén Bién Dong so véi s6 bdo chung trén the gidi.

- Muwa bio.
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Vé mua bdio cdc tdc gia nay nhan x¢ét rang: “Khong nhdt thiét nhitng con bdo
“sdu” nhdt la nhitng con bdo dem lai lugng mua rhiéu nhdt, rdang nhimg con bdo
dd b vao bdc Trung Bé cho mua lon hon nhitng con bdo d6 bo vao Bdc By, Diéu
nay ¢ lién quan trude hét vai ddc diém dia hinh cua Trung Bo - ddy Truong Son
ndm song song voi bo bién co tdac dung chdn gid, hon nita nhitng con bdo vao
Trung Bo thuong la nhiimg con bdo vao thot ky cudi mua bdo (cde thang 9, 10,
11) két hop voi khong khi lanh cuc doi lam tdng cuwong qud trinh hinh thanh muu
lon."

Lée Van Thang /27/ da néu ra cac ¥ kién chii yéu sau (s0 licu bao 1948 - 1958):
“Bao Bién Dong ndy sinh ra nhiéu nhdt ¢ 11 - 18N, 112 - 118°E; Mua bao Bién
Déng tir thang 5 dén thang 11 trong dé cdc thang 6, 7, 8. 9 la cde thang nhiéu
nhdt,; sy hinh thanh ciua no 6 quan hé mdt thiét voi sy hoat dong cua khong khi
lanh va chinh khong khi lanh ¢é khi lam bdo phdt trién; Mot s6 hinh thé” synop
dot voi su hinh thanh va phdt trién cua bdo Bién Pong; 86 bdo Bién Pong do b
vao luc dia chiém 80%, con 20% tan trén bién; vé thoi tiét ciia bdo Bién Ding
tde gid ciing néu ra mot s6 nhdn xét vé lugng mua, ving mua, gié...”

Nguyén Vii Thi /30b/ duge xem nhu cong trinh dau ti¢n véi mot s6 két luan dac
trimg khi hau cha bdo cla cdc nha khi twong Vit Nam. Tac gia dua ra cac nhan
xét sau: “Trung binh ndam cé khodng 3 con bdo do bo vao mién bdc nutc ta (tir
Mong Cdi dén Cua Tang); Ndm nhiéu bdo nhat 6 con (1951) ndm khong c6 con
bdo nao (1940); Mita bao ¢ mién Bdc tir thdng 7 dén thdng 10, hai thing nhiéu
bdo nhdt 1a 8 va 9 sau dé la thang 7. ndm bdo som - xudt hién vao thang 3, 0,
ndm bao muon thang 11 Bdo do bo vao mién bdc chia lam 4 khu vue: Méng Cdi -
Hdi Phong (30%), Thdi Binh - Ninh Binh (19%), Thanh Hod - Nghé An (27%),
Ha Tinh - Vinh Linh (24%); Thong ké chi tiét bdo dé bo vao timg khu vice theo
thing: SO con bdo manh 1 cdp 9 trd lén chiém 50% va tan sudt dot voi 4 khu vie
twong tmg la 40, 18, 17 va 5%:."

P& Kinh /12/ nhan xét: “Vi 1ri xudt phdt cia bdo dé by vao moc ta hode dnh
hucng ¢6 hai noi: mot ¢ tay Thdi Binh Duong (ITBD) vdo khodng 10 - 25°N. 125 -
145°E, mot & Bidn Pong - khodng 5 - 10°N; 110 - 120°F; Thoi ky bdo nhiéu nhat
la tir thang 7 dén thdng 10 va duge chia ra tiv thang 6 dén thdng 8 bdo thuong co
hwong di vé phia bdc vinh Bdc B, cdc thdng 9 - 10 - vao khu Trung Bo; Trung
binh mbi ndm ¢6 3 - 4 con bdo dd b vao nudc ta, ¢6 ndm nhiéu bao nhdt la
thang 8, sau la thang 9; Thot gian bdo dé bo vao mién Bdc chuyén dich dan tir
bdc vao nam; Tdn sudl bdo vao 4 khu viee: Mong Cdi - Hdi Phong (30%), Thai
Binh - Ninh Binh (19%), Thanh Hod - Nghé An (27%), Ha Tinh - Vinh Linh
(24%%); Ving dnh hudng cia bdo tdi 500 - 600 km."

Neuyén Van Qui /18/ khi phan tich nhimg vt den mat (rdi va s6 con béo trén
Bién bong ¢6 nhan xét saw: “Nhing ndm 6 rhiéu bdo trén Bién Dong 6 thé xdy
ra vao thoi ky mdt troi hoat dong manh citng nhie thoi ky mdt trov hoat dong yéu;
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Nhitng ndm mdt wroi hogt dong manh, trén Bién Pong oo khd nhiéu bdo. con
nhifng ndm véu - 6 khi nhiéu. ¢6 khi it”

Nguyén Xidn, Bhan Tat Dic /21a/ ¢6 ¢de nhan Xét v két luan chil yéu sau:
“Thong ké bdao Bién Pong | 954 - 1964 thi thing nhiéu bdo nhdt lan luot la:
Thdng 9 (24 con); thang 8 (20 con), thang 10 (16 con) thing 7 (13 con) ndm
1964 ¢6 18 con bdo 7 Bién Pong trong db 11 con hinh tharh tr TBD di vao Bién
Paong. con 7 con hinh thanh ngay trén Bién Pong; ndm 1964 bdo xudt hién nhiéu
nhdt lan lugt theo cdc thang: thang 9 (6 con) thang 10 (3 con) thang 11 (4 con),
thang 8 (2 con). Toc do di chuvén cia nhitng con bdo vao Bién Pong lom, con
nhitng con bdo hinh thanh ngay trén Bién Pong - nhd hon. Khi bdo chuyvén
hwong, toc do di chuyén giam di v6 rét; khi dp thdp nhdt ghi dwoe trong con bdo
Winnie (7/64) la 9674 mb, gid tri cyc dai cia bién dp trong thoi gian nwa gio, !
va 3 gior doi voi bdao manh twong vng 1a 6 - 7, 10 va 20 mb."

Nguyén Xién - Chil bién, Pham Ngoc Toan, Phan Tat Dic /21b/ & muc bio da néu
ra cac k¢t luan: “Bdo hay XIND la mot trong nhitng nhiéu dong sdu sde nhdt
frong co ché’ gid mia mia ha, ¢6 ¥y nghia vé cang quan trong doi voi khi hau mién
bac V'i¢t Nam - d6 la vang dp thap gan tron, teong doi nhd (bdn kinh va khodng
200 - 300 km). Nhitng duong ddng dp dong tam rdt xit nhau gdy nén i manh
rén 30 mis (trén cap 11). Trong vang bao khong cd front; theo s tiéu v 1917 -
1965, trén Bién Pong trung binh ndm c6 9,6 con bdo hoat dong. Nam nhiéu bdo
nhdt 18 con (1964), ndm it nhdt - 3 con (1925); Nhitng con bdo hoat dong trén
Bién Pong mot phdn hink thanh ¢ phia dong Philippin (60%:), mot phdn hinh
thanh ngay rrén Bién Pong (40%.); 1dn 56 bdo Bién Pong lon nhdt vao cde thdang
gitta va cudt mua hg la thoi ky ddi hoi ty nhiét doi hoat dong manh ¢ Bdn Cdu
Bdc; thang cé dn sudt bdo cuye dai ¢ Bién Pong la thang 9 (1.9 con), sau dé la
thang 8 va 10 (1.5 con); d klne viee Bién Péng it khi thdy nhitng dang qui dao
parabol (3% ) thuong vao dau mua bdo, vé cdn bdn bdo di chuyén theo doi tin
phong, Vi tri trung binh cu qui dao bdo trén Bién Pong c6 swe xé dich theo miw
ro rét, phu thuge chu yéu vao vi tri va cuong do cia dp cao phd nhiét doi. Cde
thang 5. 6 thot k¥ dp cao chua phat trién manh va chua lan sdu vé phia tay,
duong di cua bdo hudng vao bo bién dong bde Bic Bo, thang 8 - vao bo bién
dong bac va dong bdng Bde B xdp xt cde i do 20 - 219N, thdng 9 - dwong trung
binh cluivén vao phiu nam khd dot ngot - xdp xi 18°N, thang 10 - dich vao phia
num. thang 11 - 12 - xdp xi 12 - 13 °N. Theo chudi s¢ lidu S5 ndm néu trén thi
hang ndm ¢ 2.5 con bdo db bo vao mién bdc Viét Nam. Ndm nhiéu nhdt 6 con
(1964 ) ndm it nhdt khong cé con nao (1914, 1945), néu ké cd nhitng con bdo dnh
huing trige 1ép (tuy khong dé bé vao dat lién Vit Nam) thi trung bini ndm bdo
dnh hudng dén mién Bae nude ta la 4.1 con. Thang 6 bdo do bé nhiéu nhdl vao
ber bien mién béc 1a thang 9 (0.73 con). réi dén thing 8 (0.62 con), thang 7 (0.47
con); Ve hdgu qud thoi tiét va khi hqu do bdo do bé vao mién Bic cde tde gid dd
néu. Sau khi do bo vao dat lién, bdo thuong ddy 1én nhanh chong ngay cd trén
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ving dong bang Bac Bo. trung tam bdo it khi tham nhdp vao sdau qud 100 km. Tuy
nhién o ving duyén hdi khi viva do bo bdo van giit cudng do manh. Theo s& 1956
- 1964 trong s6 cde con bdo d6 bo o6 34% gié manh & vang trung tdm ur 30 n/s
trolén, 31% - ¢ gio ur 20 - 30% . s6 con lai dudi 35% - gié dudi 20 mis; Pham
vi gid bdo ving ven bién thuong bao qudt mot ving duong kinh 200 - 300 km. J
phan tiét gidp vai cao dp cdn nhiét ddi hodc c¢d anh huong cua khong khi lanh e
phia bdc tran xudng, pham vi gié manh cé thé dén 300 - 400 km vé phia bdc ké ur
tdm bdo; lwong muta cuc dai trong 24 h ¢6 tan sudt cao nhdt o cdp 200 - 300 mm
(45%:), trén 300 mm (20%) con lai & cdc cdp 100 - 150 va 150 - 200 mm twong
tng la 15 va 209%. Toan dot muca thiuong kéo dai 2 - 4 ngay, tdp trung vao 1 - 2
ngay. Lwong mua trong vang bdo dat dén 200 - 400 mm, ¢o truomg hop toi 500 -
600 mm va hon nita. & Phi Lién vdi con bdo thang 9 ndm 1927, lupng mua bdo
trong 4 ngay dat t6i 1023 mm; Tan sudt lugng mua cuc dai trong toan con bdo
vai cde cdp mua 300 - 400 mm (40% ), trén 400 mm (23%), 200 - 300 mm (25%)
va 100 - 150 mm (12%:). Noi chung nhitng con bao do bo vao bdc Trung B cho
mua [om hon so vor nhitng con bdo vao Bde Bo; TY trong muta bdo voi 1ong luong
mua (rong mia mita (1 thang 5 - 10) chiém khodng 20 - 40%., cao nhat tiv Nghé
An 116 vao dén Vinh Linh - 161 40 - 45% hodc hon nita. Trong cdce thang nhiéu
bdo (8. 9, 10) Iwong mua bio chiém gdn chii yéu trong luong mua 16ng, 1y trong
dat dén trén 50% c6 noi 60 - 80%,; Mua bdo la nguyén nhan quan trong gdy nan
dng thiy va i Iyt ¢ mién bdc va gdy ra thiét hai lon hon, rong hon so vor gio
bdao."

L¢ Binh Quang /17a/ da dua ra nhitng nhan xét va két luan (theo s licu 1954 -
1968): "Mua bdo ¢ mién bdc Viét Nam it thdng 6 dén thang 10; Trung binh ndm
cd khodng 3 con bdo dé bo vao be bién mién bdc Viét Nam, néu ké cd bdo dnh
huong - khoang 3,3 con. Thdng nhiéu bdo nhdt la thing 8, sau do la 9 va 7; Bdo
hoat déng ¢ Bién Pong do bo vao Viet Nam thi khodng 57% phdt sinh tw phia
dong Philippin, con lai khodng 43% phdat sinh & Bién Pong; Lugng mua bdo vao
cdc khu vie: Mong Cdi - Hai Phong, Thdi Binh - Ninh Binh; Thanh [lod - Nghé
An; Ha Tinh - Vinh Linh, phu thudc vao hwong di chuvén do bo cua bdo, dd néu
ra phdan bd mua bdo trung binh, cyc dai cho tung nhdnh,; Cdc trung tdm mva bdo
lon; noi phdt sinh cia bao dnh hwong dén lwong mua bdo - Vi cde cdp mita dudi
400 mm bdo phdt sinh ¢ Bién Pong gdvy ra voi tan sudt lon hon phdt sinh Jd 14y
IBD, vai cdp mua trén 400 mm nguwoe lai. Lugng mua bdo khi db b vao mién
bdc Vit Nam 200 - 400 mm chiém 62%, trén 400 mm - 22%, con dudi 200mm
chi ¢6 15%:; Bdo do bo cé két hop voi khong khi lanh chiém 23% hdu hét do bo
vao nam khu 4 cii. Lugng mua bdo do két hop vor khong khi lanh vii cdp mita
trén 300 mm chiém 92% con lai dudi 300 mm - 8%:; TV trong mua bdo voi tong
Iitong muta ndm & vitng déng bédng. ven bién chiém khodng 25 - 30%."

Nguyén Minh Tay /23/ néu ra cdc nhan xét: “Trong vong 70 ndm (1900 - 1968)
s& con bao dd bé hode dnh hidng dén ber bién mién bdc Viét Nam i thang 6 dén
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thang 10 la 215 con tr ung binh ndm khodng 3 con. Quan hé gida dwong cong tich
phan chudn sai chi s6' Vonpho wiong déi trung binh véi duomg cong lich phan
chudn sai s6 long bdo tay TBD va Bién Péng do bo hodc dnh huong dén mién
bac Viét Nam ndi chung 6 xu the phix hop nhau nhiéu hon 1o nguyc rhau. Phdn
tich quan hé nay véi chu kv ngdn hon chu ky 11 ndm thi thdy rdng: trude ndm
hogt dong vél den mat trdi dat cyc dai thi xu thé bao tdng lén dén mitc trung binh
hodc trén trung binh. Hai ndm sau khi hogt dong vét den mdt tréi dar cue dai thi
bdo ¢4 xu thé'it hon so vdi s¢ liwong bdo xdy ra mot ndm sau ném vét den mdit 1roi
cie dai. Con khi ndm mdt troi hoat dong cuc tiéu thi sé" lugng bdo ndi chung ¢
xu thé'it hon s6 lugng bdo xudl hién tai ndm tridge ndm cuc tiéu hode dudi trung
binh. Sau ndm mdt trol ¢6 gid tri cyc tiéu 2 nam thi bdo ¢6 xu thé it hon lugng
bdo xudt hién tai ndm cyc tiéu hodc dudi trung binh. Két qud thir nghiém véi nam
1970 thi kha phu hop voi cde két ludgn néu trén.”

Nguyén Ngoc Thdi /25/ nhan xé: Tong s6 bdo da tryc tiép dnh hudng dén bo
bién Vit Nam trung binh méi nim khodng 4 - 5 con, trong dé ¢6 2 néim khong co
bao dnh hwing (1885 - 1976). Cdce ndm 1909, 1910, 1959, 1964 v 1973 ¢6 trén
10 con, riéng ndm 1910 ta1 13 con. Mua bédo 1o tr rhang 7 dén thdang 9, 56 con
bdo do bo vao trong thoi gian nay chiém 90% cia cd ndm. Thdng nhiéu bdo nhat
la thing 9. sau dén thang 8. Bo bién mudc ta diwge chia ra lam 5 khu vuc bao do
bo: Mong Cai - Ninh Binh 31%; Thanh Hod - Ila Tinh - 19%; Qudng Binh -
Thita Thién Hué - 18%; Pa Ndng - Qudng Ngdi - 24%; Déo Cd trd vao - 8%.
Tdc gid con phdn chia tan sudt bdo dd bé vao cdc khu vuc theo thang."

L¢ Thanh Son /19a/ da néu dac diém trudimg gid khi bao dd bo vio Viet Nam.
2. Nam 1980

Tran Dinh B4 /la, b/, sir dung anh may v¢ tinh d¢ xdc dinh cuong do, vi tri va
hudng di clia bio.

3. Thoi ky tir 1981 - 2000

3.1. Mo td, ddc trung thong ké khi hdu, hinh thé synop cia bdo

Nguyén Van Khdnh /11a/ da phan tich va thdng ké theo s& licu 1954 - 1980 vé:
hoat dong ctia bao & Bién Dong; bdo va ATND anh hmmg: dén Viét Nam qua céc
théang; bdo dé bo vao nude ta. Cic két luan chinh cla tdc gia: "Bién Pong 1 mot
trong nhitng khu vuc nhiéu bdo nhdt, hang ndm cé 16i 12,4 con bdo va ATNP.,
Ndm nhiéu nhdt cd t6i 18 con. Thoi gian hogt déng chit yéu cia bdo tiv thing §
dén thang 12; Bdo va AUN# hoat déng ¢ Bién Dong hang nam ¢é tdi 213 s6 con
anh hudng dén \'i¢t Nam, trung binh c6 161 7,5 con. trong dé dé bo vao ddi lién ~
5.4 con. Mua bao duge xem it thang 6 dén thdang 11."
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Trong ap cong trinh phéan tich va du bao bao tap I Tong cue KTTV XB nam 1986
¢6 4 bdo cdo sau:

Tran Dinh B4 /1b/ da t6ng hop va dua ra khdi niém phan loai chung cac loai may
bio, dong thoi trinh bay mot ¢ anh may bao dién hinh di quan trac duge trong
nhitng nam gan day.

Neguyén Van Khanh va Pham Dinh Thuy /L 1b/ da trinh bay mot s dac diém clia
bao hoat dong trén Bién Dong va Vict Nam. Trong dé da mo ta phan bo bao theo
khong gian va (hdi gian va phan b gié manh trong bao & cac tink mién bac mrde
ta.

¢ Thanh Son /19b/ dua vao cdc s6 ficu syndp, thong k¢ nhitng con bao chiu anh
huong ctia khong khi lanh, d6 bo vao Vict nam va phan tich mot s6 dac trumg
phéan b cua chiing theo khong gian va thai gian.

L¢ Thanh Son /19¢/ nhan xét “Thoi gian bdao - KKL xay ra trén lanh tho Vidt
Nam dde biét la mien Trung vao cde thang cudi ndm. Khi bdo gdp KKL hinh thé
triromg duomg dong dde trung la 2 xody nghich va bdo (mét xody nghich o luc diu
Trung Quoce, mot xody nghich ¢ Mién Pién).”

Neuyén Pang Khoa /13/ ¢6 nhitng nhan xét sau: “1heo si' licu 1884 - 1990. bdo o
Bdc Bo chiém 30% sé bdo trong ed nudc va trung binh ndm la 1 4 con. Mia hdo
o Bae Bo la tiv thang 6 dén thang 10 va sam hon so vai noi khde. Trong hai thgp
ky 1971 - 1980 bdo nhiéu hon bdl cir hai thap ky ndo trude do. Bdo ¢6 xu thé tdng
theo ting thap kv

bang Tran Duy /4a/ dd t6ng k&t “I'hong ké cde con bdo va AUNE 6 dnh hiing
dén Vigr Nam thoi kv 1991 - 1995, Dde diém phdn bo vai cde nhdgn xét: Thoi ky
1991 - 1995 mdi ném dén 6 nhitng 16 hop bdo va AN dnh fueing lién tiép
(cdeh nhau trén dwdi 10 ngay) vao mot khu vie, dde biét o mién Trung. Phan bo
tan sudt danh huong cua bdo va ATND tiong dot dong déu va kéo dai tir thang 6
dén thang 11 trong khi d cde thoi dogn tride thiong dat cue dai trong 2 thdng 9
va 10. Khit vige Bie Bo va Thanh Hod chiu anh hudng cda bdo va AUND nhiéu
nhdt sau do dén khu viee Qudng Nam - Da Nédng - Khanh Hoa. Cudl mia bao
(thang 10, 11) duh huwong cia bdo thiong két hop vai khong khi lanh lam tdng
khe ndng muta Ion gay 1§ ut. déde biét doi voi mién Trung."

Dang Trin Duy /4b/ da néu ra: “Trung bink méi ndm mde ta chiv dnh hidng trie
1i6p ciia 3.15 con bdo va 2.93 ATND; chiu dnrh huong gidn tiép cua 0.83 con bdo
va 0.4 ATNB. dih hwong cda bdo va ATNB xdy ra it thdng 3 dén thdng 12.1dp
trung i thang 6 dén thang 11, cue dai trong 2 thang 9 va 10.Tdn sudt dnh huong
cttd hdo va AUNE trong 4 thdp ky qua khong o bién dong ri rét. Song ¢d su
chuxén dich muon dan cia thing ¢6 tan sudt bdo dnh huong cye dai trong thdp
kN 56 - 65 Lo thdng 8 sang thdp k¥ 86 - 95 la thang 10. Phan chia klue viee bdo va
ATNP dnh hueing: khu vie 1 - Quang Ninh - Thanh Hod; Kl vie 2.- Nghé An -
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Qudng Binh; Khu vye 3 - Qudng Tri - Ninh Thudn; Khu viee 4 - Binh Thugn -
Nam B¢ thi mdt d¢ bdo va AUNB trung bindt twong ing la 0.97: 0.57; 0.4 vg 0.07

COR.

Duong Li¢én Chau /2/ nhan xét v¢ anh hudng cia bio, anh hudng ctia ATND hoat
dong cua bio trén Bicn Dong: “frong 5 ndm qua trung binh hing nam ¢6 8.8 con
bao va 3.2 ATND - sy bién ding rdat lon vé so lwong ciing niur mite do dnh huong
cta ching qua cde ndm’.

L¢ Pinh Quang /17b/ néu ra: “Bdo va AUND dnh huong dén khu vire Pa Néng -
Qudng Nam clut yéu theo tan sudt gidm ddn vao cde thang 11, 10 va 9. Trong 4
thap ky qua bdo dnh hudng dén Da Ndng - Qudng nam ¢6 xu thé'tang lén. Cuimg
do bdo dnh huong dén Pa Nang - Qudng Nam chi yéu la gié cdp 8 - 9 (44% ),
néu ké dwoi cdp 8 - 9 thi tdn sudt dén 69%. Mua do bdo phan lon ¢é lugng mua
200 - 300 mm. can chit Y khi bdo (hode ATND) ¢6 két hop voi khong khi lanh gay
ra mua cye lon. AUND va bdo dnh huong dén khu vic 10°N - 15°N nhiéu nhdt
vao cdce thang theo thir tw gidm dan la thdng 10, 11, 9 va 12. Théang 7 hdu niur
khéng co bdao va AUND do bo hode dnh huong dén khu viee nay.”

3.2. Cau tric bao: Ddc trung cuong do, nang luong cita bdo

Leé Dinh Quang va cic cong tdc vién /17¢/ dd thue hién ndi dung NC sau: “Tdng
quan viéc nghién cuu sy ndy sinh cua XIND. Ddc trung khi héu ndy sinh bdo trén
Bién Pong (vimg ndv sinh. cde déde trung théng ké ndy sinh. XUNP hoat dong trén
Bién Dong. XUND danh hucng dén Viét Nam. Cudng do bao ndy sinh trén Bién
Déng). Sw hinh thanh va phdt trién cia bdo - Cde nguvén 1% chung (cde diéu kién
nhiét lyc, cdc diéu kién dong lyc, diéu kién dong lyc cia hodn heu vi huong, mot
36 co ché quan trong thic day sy hinh thanh bdo - sy tao xody ban ddu rén Bién
Dong. Nhitng tham s& co bdn cuda sy phdt trién XINP). Céac hinh thé syndp co
ban trieéc lic nay sinh bao v 1 - 3 ngay. Cde dde trung nhiét dong le doi voi su
ndy sinkt bdo. Sw phdt irién ciia XUNP va twong tde dai dwong - khi quyén. Mot sé
nét vé phan b ndng lugng rong mot con bdo hoat déng irén Bién Pong. dnh
hutong cita bdo dén trao doi ndng luong giita dai duong - khi quvén. So do tinh
todn cde tham sd dy bdo ndy sinh bdo trén Bién Pong.”

Pd Ngge Thang /28a/ chéan xét "Ddu hi¢u ldp di ldp lai nhiéu nhat (78 lan phan
tich) hién tuwgng cde dal lwgng (ndi ndng, thé ndng va tiem nhiét) dat cuc iri vao
thoi diém 3 ngay dém trude khi bdo phdt trién cuc dai ¢ khodng cdeh tam bao
khodng 1600 - 1800 km."

Karmazin, Vii Btic Diing /10/ k&t lnan: "Cde gid tri div, rot trong bdo Bién Pong
thicmg ¢6 gid tri 10757 va gidm ddn theo bdng khodng cdch tinh i tam bdo."

Lé Binh Quang, D Ngoc Thing /17d/ da tinh 10én cho con biio [DA v néu ra
cac nhan xét saw: “Thoi gian dong roi nhiét am bét ddu tdng manh so voi bién doi
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binh thuong iruce di cho dén khi bdo phdt trién cye dai khodng I ngay dém. Sau
gid tri cue dai thir nhdt cua dong roi nhiér (q) va dm (LL) khodng 12 gicr la lic
bao phdt trién cuc dai. Gid tri cia q va LE lon hon hang chuc ldn so vai gid tri
trucc lic bdo phdt trién cyc dai khodng 18 gior. Thoi kv ddu va tan rd cia bdo, c6
liic va ¢6 khu viee nao dé trong pham vi cia bdo ¢6 sy truyen tai nguge cia ndng
luong i khi gquyén cho dai dwong.”

L¢ Dinh Quang - dong chi nhiem va cdc c¢ong tac vien /17¢/ ndi dung cua dé tai
dé cap cc van dé sau: "Tong quan vé sir tién trién cia XIND - Cdc diéu ki¢n
chung va cde rhdn t6° doi véi sy phdt trién cia XUND. Cde dde trumg thong ké
ATNB va bdo trén Bién Pong. Phan tich t6 hop khi quyén sy tién trién cid
XI'ND. Cdc ddc trung nhiét - dong lue va ndng heong ciia XIND phdt trién trén
Bién Dong (thoi ky ATND, théi ky bdo, bao manh). PSi voi cdc nhdn 6. nhiét dj
khéng khi bé mdt, nhiét do nuce bién bé mdt, 6c dé gid hé mdt, luc cdng ma sdt
bé mgit, cdu triic gié (thanh phdn 1iép tuyén va phdp tuyén, dich chuyén cia dong
Iwong, ndng luong tinh cia khi quvén, dong roi nhiét, adm, dong ndng, do tdn va
do xody... Mo hinh sy tién trién ciia XTND & giai doan phdt trién ban ddu. Cdc
nguyén tdc chinh dé du bdo sy tién trién cia XINP & giai dogn phdt trién ban
ddu.”

Tran Dinh B4 /1c/ da két luan: "Xir [y 1 dong nhitng biic dinh vé tinh khi twong cho
hiét hé thong may bdo, khoanh vimg nhitng thap mdy phdt trién nhdt trén thanh
mdt bdo hodc trén nhitng ving dp trung nhiéu ndng lugng trong hdo. Dé la co so
16t dé xdc dinh tam, danh gid cuong do. khoanh ving mua va tim ddu hi¢u chi
hiong di chuyén ciaa bdo."

D6 Ngoc Thing /28b/ di xem xét phan bd khong gian cia tiém nhi¢l ngung kél
doi véi bao Chuck (9204).

L¢ Pinh Quang (chii nhi¢m) va cdc cong tac vien /17(/ voi két qua chil y&u cia dé
Wiz "Kiém nghiém cde gid tri cde ddc trung nhiét - dong lwe va ndng luong cia
bdo 1991 - 1992 theo mo hinh bdo 16 hop. Xic dinh cdc tham s¢ dya trén thong
tin KTTV quan trdc dugc, trén co sé dé hoan thién mo hinh dy bdo sy phdt trién
cia ATNP thanh bdo. Xav dyng vé mdt Iy thuyét phuong phdp di bdo cuong do
bdo."

Lé binh Quang /17g/ dd néu ra phan bd khong - thii gian cha cdc dic trung nhiét
- dong luc vi nang lugng cua con bio LEWIS. Qua cdc dic trung nay ¢6 (hé hidu
rd hon cdu triic c¢tia bio trong qua trinh tién (rién clia nd.

Tran Dinh B4 /1d/ néu ra cdc nhan x¢t saw:

"Sy hinh thanh cia mdr bdo hodc mdy thanh mdr bdo déu tr cde thdp mdy, lic
dau roi rac, sau dé cum lgi va dan xen vao whau. Nho chuyén dong xody, cdc
thdp may qui tu quanh tdm xody véi man may Ci phu lén trén cdc thap may. Khi
tran may Ci bi dong gidng choc thiing d viing tdm bdo thi mdt bdo sé xudt hién.
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NGi chung khi mar bdo xudt hién, bdo thuong & eiai doan typhoon. Tuy nhién,
trén vang Bién dng mdt bdo ¢é thé xudi hién & cuong do 45 - 50 KTS va ciing
khong it cde truong hop bdo ¢6 cudng do typhoon. nhumg mdt bdo khong rd trén
dia mav.

Bién dong may thanh mdt bdo rdt nhanh. do dé mdy thanh mat bdo luon thay doi
hinh dc_mg, kich thude va do sau.

Trong bdo. vang tdm chi ¢6 mot, nhung diém dat tam c6 thé hai, ba (da tdm).
lrong diéu kién phdr rién thudn loi, ving tam sé thu hep lai quunh mot diém
(don tdm) va ddn dan tdi dang hinh tron. Chinh vi 16 dé vi tri mdt bdo di 1ré
thanh tiéu chudan dé xdc dinh wam. Kich thude v hind dang cia mdt bdo tro
thanh tiéu chudn dé danh gid cuomg do bdo.

Hinh dang, vi 1ri mdt bdo va hién twong “don tam’ “hay “da tdm” déu do sit scip
X€p va qud trinh lién két cia cdc thdp may quanh iam tgo ra.

Pé xac dinh tam bdo cdn theo doi lien tuc qua trinh phdt trién ciia timg con bdo,
ket hop nhiéu logi dnh khde nhau. phdat hién mét bdo hodc vang tam thong qua
tiéu cy cua xodn may. Trén bdn dé phan bé tr wong nhiét dinh mayv., mdt béo dioe
biéu hién dudi dang mot viing nong voi cde dwong nhiét khép kin Vimg néng do
¢ thé ¢ mot nhan, hai nhan hode ba nhan. Nguoi phdn tich phdi chon mor b ong
cde nhan (diém) n(mg dé dé dgt 1am thich hop nhdt. Doi lic phai két hop tdt cd
cde nhdn nong cia ving tdm dé o6 mot vi tri tdm chinh xdc.

Ddu hiéu cia cuong do la do cao dinh mdy va do chdt compactness cia mdy bdo
thé hién qua hinh dang, kich thuoc cia mét. gradien nhidt dinh may cia vang mdt
va vang ria bdo.

Khi bdo phdt trien thi chuyén dong xody tdng, didu do lam tang doi lwu o thanh
mdt bdo, dong thoi voi qud trink xudt hién dong g:ang J tdm va d ria xody bao. Vi
vay, tiwong phan nhiét gidia mdt va mdy thanh mdt bdo, giita khoi may trung tdm
bdo var moi truong xung quanh bdo (ung tang Ién. Khi phan tich ur(fng do bdo
phdi luu y déu gradien nhiét ¢ ving mdt bao & ving ria dia iy bdo."

L¢ Pinh Quang lam chi nhiém va cde cong tde vien /17h/ di thue hicn noi dung
chinh cva dé (ai nhu sau: “Chu’ong I: vai nét 16ng quan vé nghién citu twong tde
nhiét cia bién va mitic 16 vai XIND. Chuong I1: Co sd vdt 1y va phuong phdp
nghién ciu anh Iu((mg cug nhiét do e bién dén XEND. Chuong HI: Xdic dinh
mufc do dnh hutong cia nhiét do nieie bién dén cuong do XUND - da Ady dung cde
plurmag trinht twong quan giffa nhiét dé cye dai nuce bién trung binh 10 ngay o
g’cm tdm bdo vor cuiong dé XUND cho ting nhém phan loai bao, Hién twong niic
1roi lién quan dén X EWJ o Bién Pong. Két ludn chi véu ciia dé 10i: nhiét do nwce
bién chi la diéu kién cdn nhng dong vai tro quan trong trong viéc ndy sinh cia
XUND va sy phdt tridn cda nd thanh bdo; Nhiét do trung binh nute bién bé mdt
trén Bién Bong cue dai vao thing 8 (»29°C tr ung hop voi thang co tdn sudt cue
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dai ndy sinh cvia AUND va bdo ¢ Bién Poéng (theo sé licu 1954 - 1980). ¢ s&
twong quan gifta nhiét do moe bién bé mdt va cuong do XINH) cia cde nhom bdo
iy 055 dén 0.61. XUND hoat déng trén Bién Pong khi di chuyén trén “song nong”
cua nhiél do thi phat rién, nguoe lai - theo ranh lanh sé gidm di. Hién twong
nuse trof & vang ven bién nam Viét Nam Id thie thé tén tai khong phdi nhdt thoi;
vitng nudc ol trang voi trung tam lanh cia nhiét do bé mgt, khi XUND di qua
viing nav s€ gidm cuong do thdm chi tan di; Vang nude tréi nay cé thé xem la
chitng cir va nguyvén nhan it bao doéi vor vang Phi Khanh - Ninh Thudn.”

Lé Dinh Quang va Vuong Qudoc Cudmg /17i/ dd néu ra mo hinh todn mo a dong
hoc 16p bien 6i clia bdo phat trién. Trong mo hinh chi ra ring khi mo (4 diing dén
IGp bien cha bdo, Viéce sit dung phuong trinh d6i v4i bién ddi theo su 1ién trién
clia XTND & cdc mire do khice nhau: XTND, bio, bdo vira va bde manh tuong tng
14 0,389; 0,414; 1,338 va (rén 1,338, Ngoai ra con chi ra cdc profin cua toc do
gi6, do day 16p bién, (0c do thang ding & gidi han trén cia I6p bicn, lyc cang ma
sdt toan phan & mat dai duong, dong nang tang déi luu...

3.3. Qui dao bdo - su di chuyén ciia bdo

Trinh Van Thu va cdc cOng tic vién f31a/ da trinh bay vi¢e lya chon cdc ngudng
trong (i clia cac nhan 18 du bao va trén co s¢ xay dung phuong phap tuong W cia
cde nhan t& du bdo vi tri tam bdo vdi han bdo trude tir 12 - 49 gio. Pa danh gid du
bdo thlr nghi¢m theo s6 licu phu thudc va theo s6 liéu doc ap miia bdo nam 1983,

Trinh Van Thu, Pham Ngoc Hi¢n /31h/ dd mo 1a phuong phép - thic¢t lap mo hinh.
X 1y bai todn du bdo cho tap luu trit (r qui dao bao hicn cd; két qua thir nghiém
va nhan xét ring so d6 néu ra c¢6 kha nang hoan thién dé ddp tng cdc tinh hudng
phitc tap cta sy di chuyén cilia bio, diéu ma cdc so d6 héi qui noi chung khoé ¢6
¢o s¢ thuc hién.

Hoang Minh Hién, Vii Thuy Nga /6a/ v6i két luan: "Phuong phdp xdc dinh tdm
bdo cho phép khai thdc mot cdch triét dé théng tin vé huong gié va dong that cho
phép xdc dinh tdm bdo va cho két qud khd quan d¢ léch trung binh so vdoi tam
bdo do Nhdt phdt bao nhd hon mia vi do va 6 thé ding trong nghiép vu.”

Luong Tudn Minh va Luong Cao Dong /14/ dd xay dung phuong phdp khéch
quan cac diéu kién syndp dua trén co s 1y thuyét (cde qui luat di chuyén ciia bio
& tay TBD va Bién Dong, cdc yéu 6 co ban chi phéi hudng di chuyén clia bio).
P43 tién hanh véi sd lieu bdo 1979 - 1988 va thir nghi¢m céc con bdo nam 1989
dat két qua khd t6t. Khi bao di chuyén nhanh, sai s& 1a 100 km/24 gido.

Ngo Ngoc Thach va Le Cong Thanh /26/ trinh bay co s¢ 1y thuyCt cling nhu kél
qua du bdo trude va sau khi céi tién mo hinh. Véi mo hinh cai ti¢n da thir nghiém
du bdo cho cdc con bdo di chuyén trén Bicn Dong mia bao 1989 trong ché do
nghiép vu. Dai véi du bdo 12 va 24 gid sai s6 kheang cdch 1am bdo twong tng ~
50 va 140 km, ¢On dGi véi du bdo 36 va 48 gity tuong tng ~ 240 - 340 km. Ngoai
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ra cOn luu y rang do chinh xdc cia mo hinh phu thuge rat nhicu vao lmungj phan
tich ban dan, vi trf tam bdo ban ddu ciing nhur cdc tham s& cdn thiét dé tinh toc do
dich chuyén ban ddu cta bio.

Trinh Van Thu /31¢/ néu ra mo hinh du bdo (cde phuong trinh co ban, mo phong
xody béo ban dau, cong hudng d¢ do di chuyén ban diu clia xoay bdo va cac
thanh phén gié bao). Mot s6¢ két qua dy béo thi nghiém. Tac gid k¢t luan: “Mo
hinh phuong trinh nudc néng cang voi so do mo phong 1odn hoc xody bdo ban
ddu dia trén qui mo, cuong do va toc dp di chuvén ban ddu ciia bdo, qua mot s&
thi nghiem dy bdo 72 gio qui dgo cda bdo, dd cho cdc két qud khd quan, cé thé
dp dung frong cong tac nghiép vy dy bao qui dgo bdo, Mo hinh 6 do on dinh
tinh todn doi voi die bdo 72 gio, vai budc thoi gian phan tich bdng 3 phm ¢
chinh xdc die bdo ¢6 the 16t hon néu mo hinh di bdo va phan tich tiing so' liéu han
dau dugre ngluen cun hoan thién hon, truce hét nhdm lJzac‘ phur van tée dir bdo di
chuyén cua tam bdo cham hon so véi van toc di chuyén thyc 16 cia tdm bdo.”

bang Tran Duy /4¢/ néu ra k& qua thyc nghiém ciia qud trinh tinh v6i 132 1an
tinh ¢6 du 8 lieu nhu sau: “Sai s6 trung binh vé khoang céch 110 km/24 gid”.

Vi bie Ding, VO Van Dién /3a/ k€t lan: "Phuong phdp tinh hé s6 ma sdt I
phitong phép thuc nghiém. P& tinh hé s6 ma sdt theo plutong phap nay can phdi
xde dinh vi tri tdm bdo theo s&' ligu tham sdt bay. Cde két qud ¢6 thé cé ich cho
viée phan tich cdc sd'liéu rada. vé tinh™

ang Hong Nga /15/ da tién hanh tinh todn va thir nghiém mo hinh du béo dudng
di cia bdo WPCCLIPER theo phuong phdp Cliper dugce soan thio tai Miami
(WM) va mo hinh ¢éi bicn duge soan thio tai vien NCKTTV Vién DPong dua trén
phuong phéap Cliper (WV): Thir nghi¢m cho cdc s6 licu bdo nam 1990, 1991 va
1992 cho viing Bién Dong (17 con bio) cho thiy: “Sai sd dy béo theo mé hinh
WM nhd hon so véi mo hinh WY, Tuy nhién so voi két qud ciia mot Trung tém du
bao nudc ngoai trong khu vuc va mgt s6” phuong phdp thong ké thity dong thuc
hién tai Trung tam QGDBKIIV vao thoi gian nay thi két qud cia 2 mé hinh WM
va WYV la khd 161"

Nguyén Thi Minh Phuong /16/ trinh bdy viée dp dung thuc hién Ll’l() con bao
NIKI (9613) d6 bo vao nude ta: Sai sd trung binh clia cdc du bao vi trf tam bdo
cho toan con bdo 1a 97,8 km va 109,2 km twong tng v6i han du bdo 24 vi 48gidy
(KHCN va phuc vu du bdo KTTV thang 12/2000 tap . TTQG DB KTTV).

3.4. Cdc yéu 1o khi tuomg - thiy van nguy hiém do bdo (gio, mua, séng, nudéc
ddng)

Dé (ai du bdo mua bio, tuy di c6 mot s6 két qua vé phan tich thong ké va tham
do thir nghi¢m mo hinh tinh todn mua bio, nhung vi day 1a vin dé rdt khé & nude
ta, tir trudc 16 nay chua duge dé cap dén nén tdc gia Nguyén Van Tuyén 24/
mudn gidi thiéu c6 he lhong véin dé nay bang mot bai tdng quan, Noi dung chita
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dung gan nhu todn bo cdc phuong phdp du bdo mua bao ¢6 thé ¢6 duge trong diéu
ki¢n cua ta, tr phuong phap thong ke don gian, thong ké khi hau dén vat 1y thong
K&, 8O tri.

D6 Quang Huyen /8/ dd gidi thicu nhimg K&t qud nghién ¢t ban dau vé “vai tro
ciia hdo va dp thdp nhiét doi trong cde nguyén nhan hinh thanh i trén cde song
ngol ¢ bdc va Trung bé.” Trong bdo cdo ndy, tAc gid gidi thiéu nhitng hinh thé
thoi tict gay 10, phan loai hinh gay 14, phan loat voi su phan bo theo khong gian,
thdi gian; cudi cling 13 nhitng phan tich cu thé cho mot s¢ song ngoai & bac va
Trung Bo (ap cong trinh phén tich va du bdo bdo - tap [ 1986 Tong cuc KTTV).
Vi Nhu Hodn /62/ da giGi thicu k&t qua nghién citu tinh nude dang trén co so
phan tich thanh phén chinh va qua kién nghi¢m cho thdy khd niang dua vao thi
nghi¢m trong du bdo nghicp vu.

Neguyén Manh Hung /63/ da thir nghi¢m cdc cong thite tinh cta Bretchucider va
Atkinson cho két qua gin vdi s6 licu thue do.

Hoang Minh Hién /6b/ vGi k& luan sau: “Vai cde cdng thite tde gid néu ra co
dang don gian, tién cho tinh todn va két qua kha quan rdat sdt voi phan bo van t6e
gio XUNP”,

Vi Dic Diing, Turtrac, Nguyén Negoce Thuy /3b/ k&t luan: “Su déng gop cua lugng
muta do sy wong tde cita bdo vor hoan luw khi quyén khde vao luong mica thdng.
thay doi theo thoi gian trong mia bdo. Vao thdng 9, 10 sy dong ¢op nay gan can
héng vt sw dong gop cua muta tric ép iy hé théng mdy bao™.

Phan Van Hoac, Vii Van Dién, Truong Trong Xuan /7/ dé cap dén nghicén citu mo
hinh, lua chon mo hinh va xay dung mo hinh. Tinh modun t6¢ do gi6 v hudng
gi6 trong bao. DA thu nghi¢m cho con bdo ED (9/1990).

Trdn Dinh B4, Dinh Quang Vong, Pao Kim Nhung va Hoang Minh Hicn /l¢/ dé
cap dén: “Xdc dinh ngudng nhiét dinh mdy gdy muwa trong bao. Thi nghiém
phuong phdp dd tinh todn phan tich lupng mua cia con bdo AMY (311711994 d&
bé vao Thanh Hod) cho két qua khd quan.”

Kiéu Thi Xin /20/ ¢ cap dén: "Si phdt trién ciia cdc quan hé gié - dp - cde cong
thite thiee nghiém cua cde tde gid nude ngodi. Phdat trién cong thue kinh nghiém
dé woc luomg i cue dai trong XUND & Bién Dong - Xir dyng cong thite V', =
A(PyP,. ) mils voi A = 4,92 hay 5.56, con b duge tinh thye nghiém theo phdn
ving trén Bién Dong va cé bdng tinh." _
L¢ Bac Huynh /9/ dé cap dén kha nang 16 mién Trung do bdo va ATND gay ra:
“Mot sé truong hop bdo manh, mua to va rdt to dién hinh bdo, ATNE dé bo lién
tiép. Bao tuy khong manh hode ATNB 6 két hop voi khdng khi lanh gdy muu to
va ddc biét to.”

Bao Thanh /64/ da xem x¢ét dién bién cdc yéu 16 KTTV trong con bdo s6 5. Qua
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phén tich da nhan xét: “Phuong phdp tinh d¢ cao nuoc dang bdng cdach so sanh
voi mye nuwoe thién vdan cho nihitng két qud hop Iy; Con bdo s&' 5 khéng phai la
conr bdo manh, nhwng ciing gdy ra hién tiegng nuoc dang voi do cao khodng 1 mét
va kéo dai khodng 1 ngay. Do dé doi vai khu vue Nam Bo cde con bdo manh sé
gay ra nhitng thiet hai nghiém trong do nioc ddng.”

L¢ Dinh Quang /17k/ néu ra dic diém vé cudmg do va phan bd ctia mua va gid do
bdo khi d6 bo hoc anh hudng dén ving dong bang Bac B theo s6 liéu 1970 -
1996: "I'dn 50 bdo di bo vao khu vue bién gicdi Viét Trung vé phia dong bdc va
khu vige Méng Cdi dén Ninh Binh. Phan bo theo thang bdo do bo. cdc hiong di
chuvén chinh cia bdo, dédc diém vé phan b6 muwa va gié manh khi bdo vao hai
khu viee néu ra”

Dé Ngoc Quynh; Pham Van Ninh; Dinh Van Manh; Nguyén Thi Lién /65/ da
trinh bay mot s6 k6t qua vé mo hinh 8 tri mo phong va du bio hicn tugng nude
dang do bao & nude ta. Mo hinh duge xay dung va kiém nghiém trong khuon kho
cdc dé tai thude chuong trinh bién cap Nha Nude trong nhitng nam qua. Da néu ra
co sO cia mo hinh vaéi hé phuong trinh ¢o ban, co s6 wr liéu dé xay dyng va kiém
dinh mo hinh, nhitng nghién cttu, ddnh gid anh hudng cba sai Iéch cde tham s6
bdo lén két qua cha nude dang va két qua kiém dinh mo hinh cho 34 con bio dién
hinh (Ir 1962 dén 1989. Cudi ciing da trinh bay vice xay dung qui trinh du bdo
nuGe dang do biao va mot vai két qua thlr nghiém ciia qud trinh nay.

Nguyén Vin Thing /29/ da trinh bay mdi lien hé gitra lugng mua do édnh hudng
cua bido, ATND véi ban kinh cdch tdm bdo thong qua viéc phan tich thong k¢
luong mua dng véi ¢dc tan sual cia cudng do mura ngay khdc nhau tai khu vue bi
anh hudng cia bdo trong cdc pham vi bédn kinh cich tam bao khdc nhau trén co s¢
s lidn 1954 - 1995,

Truong Vian Bdn, Le Trong Dao, Nguyén Vin Thang /66/ két luan: "Hé thong duw
bao miede dang nhi ndi dung trinh bay J bai bdo la hoan toan cdn thiét va thich
hop dp dung cho vang bién Viét Nam. Dé chinh xdc vé nude dang do bdo duge
néang cao mot cdeh ddng k€. Thoi gian tinh todn hoan toan 6 thé ddp wng duoe
cong tde du bdo nghiép vy vé nidc dang.”

3.5. Cdc van dé khdc

Gaivoronski va Turtrac /5/ k& luan: "Nhin chung rada MRL - 5 16 ra la mot
phuong fién twong doi cé hiéu qud va viing chdc dé quan sdt va nghién citu bao.
Thoéng tin thu nhan duoc tir rada duge xit dung 161 trong cong téc nghiép v.”

Nguyén Dodn Toan /32/ dua ra cde két luan saw: "Thang 1, 4 va 10 nhiét dj nuoc
hé mdr (NNBM) thude vang Bién Pong va bién Philippin bién doi cang pha voi
NNBM vang phdt sinh EINino (triv vang bién bdc vinh Bdc B va ven lyc dia
Trung Quoc), thang 7 bién déi nguoe pha. Ving nuoe trét Phit Qui - Ninh Thugn
(thuong ton tai vao mia hé) ciing bién déi nguoe pha voi EINino, tic g nude troi
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o vang néu rén hoat dong tdng cuong vao nhitng ndm EINino. Nhing ndm
LiNino so lugng bdo do bo hode dnh hitong trie tiép dén Viét Nam gidm ddang ké
va tdng cuomg vao nhimg thang cudi ndm (~ 4 con). Ngwoe lai nhitng ndm
LaNina so lugng bdo tang gan gdp dot (~ 8 con).”

L.¢ Dinh Quang /1717 k&t luan la: "Sir dong bién gitu chudn sai nhiét do mieoe bién
ving D va s XUNB hoat dong o cde viang 1, 2 va 3 twong ng voi cde xde sudt la
60, 70 va 71%. Khi xudt hién EINino, s6 XUNB hoat dong J Bién Pong va dnh
hudng dén Viét Nam it hon trung binh nhiéu ndm con khi LaNina - ngwoe lai”

Bui Minh Tang /22/ d¢ cap dén mdi lién h¢ nay theo s licu 47 nam gén day va
dua ra cac két luan: "Sé lugng bio va ATNP anh hwong dén théi tiél nudc ta vao
cac ndm NSO lanh (LaNina) tdng lén ré rét so voi cde ndam ENSO ndng
(EINIno) twong ting 8,3 con/ ndm so voi 5,3 con/ndm va tdng hon so voi trung
binh nhiéu ndm khodng 1 con. Néu nhw khong c6 sy chénh léch vé sé lwong bdo
va ATND dnh hudng dén Bdce Bé giita cde ndm ENSO néng va lanh 1.9 conlndm
so vai 2,0 conindm) thi dot voi Trung Bo va Nam Bo, sie chénh Iéch nay [d ddng
ké (3.2 conlndm so voi 5.6 con/ndm o Trung B va 0.2 con Indm so véi 0.7
conindm o Nam Bé). Vao cde ndam ENSO nong, bdo va ATND dnh huong dén
nie ta ¢é khd ndng som hon binh thuong (vao cde thdng trude mua bdo) va chi
yéu tdp trung vao thot ky dan va giiia mia bao (t thdng 7 dén thang 10). Vao cdc
ndm ENSO lanh, bdo va ATNB anh hudng dén nude ta mudn hon doi chiit so voi
cde ndm ENSO nong va tdp trung chu véi vao thoi ky gilta va cudi mua bdo (tir
thang 8 dén thang 11). Piéu nay phit hop voi si tdng ddng ké sé luong bdo va
ATNB danh hudng dén khu viee Trung Bé va Nam Bé vao cde ndm nay. Trong cdc
ndm ENSO néng, bao va ATNB anh hudng dén nude ta tuy it hon binh thuong,
song mitc d¢ thiét hai thuong cing rdt nghiém trong. 86 lugng bdo va AINP dnh
Ineong dén i ta o xu huong tdng lén vao ndm k& tiép (hdu ENSO lanh) néu
alur lién sau né khong xudt hién chu ky ENSO nong.”

II. KET LUAN VA KHUYEN NGHI
1. Két luan

O nude ta ké tr 1945 dén nay viée nghicn citu bio duge quan tam va phdt trién
ddng ké. Phuong phap du bdo bio va cdc hién tuong thoi 1iét do bdo cling ngay
duge nang cao ca vé 0 lugng va chal lugng.

Tong két theo cac hudng nghién ciu vé bio ¢6 thé thiy ring:
- Nghién citu thong ké khi hau, synép — thong ké va mo (&: C6 nhiéu cong trinh

nghic¢n cttu va kha sau sdc; tham chi duge nghi¢én ctin trén nhitng khu virc,
viing nhé cla dat nude. Nhiu cong trinh nghién ciiu vé sir tuong tde cia bio
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v0i cdc hinh th¢ syndp khdc, dac bi¢t vdi khong khi lanh, dp cao phé nhiét dii,
hi¢n tugng ENSO va hoan fuu khi quyén; Xu th¢ cia bio cling véi bién déi khi
hau toan cau, ...

- Co ch¢, cfu tric bio, trao d6i nang luong gitta dai duong va khi quyén trong
su Lién trién cha béo, cudng do bio.

O linh vie ndy tuy méi duoe bit ddu nghién cu tr nam 1981, song véi su hop tdc
qudc &€ dac bict véi Lién Xo (lrum, day) va Lién Bang N}Da (sau do) da thu nhan
duvc nhirng két qua kha quan vé sur nay sinh va ti¢n tricn ctia XTND hoat dong &
Bi¢én Dong; Cdc qua (rinh trao d6i va phét trién clia cdc dac trung nhict - dong luc
va nang llr(mg cua bdo. Tlr d6 di ¢6 nhitng nghicn ety mang (finh dinh lugng vé su
ticn lrlm cuia bdo. Bac bi¢t da co nhitng nghién cdu twong 1dc dai dlr()ngj — khi
quyén trong su tién trién cia XTND (dnh hudng cia nhiét, 4m cia bicn).

- Quy dao bdo — s di chuyén cla bio. Linh vie nay duge cha trong ngay
1954. Trude ndm 1980, chi yéu du bao quy dao bido dya trén phuong phip
synop. Tir 1980 vé sau, dugc trién khai cde phuong phép thong ke, thity dong
va thuy dong — thdng ké. Cée nghién ciiu ndy tuy ciing dat mot s§ két qua kha
quan, song cho dén nay van chua chinh thite duge ding trong nghicp vu du
bao.

- Cdc yéu 10 khi tugng — thiy van nguy hiém do bao (Li(’) mua, song, nudc
dang). Tuy ¢6 kha nhi¢u cong trinh nghmn ctu nhung v& gid va mua chi yéu
vin la phuong phédp syndp, thdng ke. V& song va nude dang da tricn khai cic
phuong phdp va mo hinh du bio & tr.

- C4c linh vie khac. Cic nghién citu chi yéu trong linh vye nay dé cap dén
quan h¢ giita bdo véi hién wong ENSO va khai thde thiét bi méi nhu rada khi
tuong. v¢ tinh dé bé trg cho vige xdc dinh tam bio va mua bio.

2. Khuyén nghi

Tang cudng quan trac va thu thap s¢ licu XTND hoat dong trén Bién Dong va dnh
huong dén Viét Nam. Tang cudng va nang cao viée khai théc, str dung céc (hict bi
vién tham hi¢n dai (v¢ tinh phan giai cao, rada khi tuong) dé du bdo su di chuyén
clia Bao va cdc y¢u 16 nguy hi¢m do bao dé bo hode anh hudng true tiép dén lanh
thd Vit Nam.

- Ti¢p tuc nghicn ciu vé co chd, cfu triic su ndy sinh va tién trién cla XTND
hoat dong trén Bu,n bong. Lam sang t0 qud trinh trao d6i nang hegng gitta dai
duong — khi quyén vdi su phat trién ciia ATND thanh bio, s tich luy va giai
phong ning lugng cua bao.

- Xay dung va hoan thi¢n cic phuong phdp dic biét 1a cdc mo hinh thiy dong
va thuy dong — théng k¢ du bdo quy dao va cuong do coa XTND. Nang cao
khé nang du bdo véi thasi han tir 3 ngay trd 1én doi véi bio ¢ xu hudng dd bo
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hodc anh huding truc ti€p dén Viét Nam.

Song song véi vice phét tricn cde phuong phép thily dong, thiy dong — thong
ke céan trién khai viée tin hoe hod cde hinh the syndp cta bdo wuong tac vdi cic
he thong khi quyén khdc gay 1d lut nghiém trong.

Nghi¢n ciru 1i thuyét va thye nghicm vé€ kha ndng lam gidm cuong do cia
XTND @€ han ché thiét hai do chiing gay ra.
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) A 4

DAC BIEM CHE PO NHIET PO KHONG KHi
VUNG THEM LUC PIA VIET NAM VA BIEN PONG

I. PAC DIEM CHE PO NHIET PO KHONG KHI VUNG BIEN VIET
NAM VA BIEN PONG

Bién Pong nam ¢ nam chau 4, thuoe khu vue nhiét ddi gié mua chiu dnh hudng
manh mé& cta bao nhi¢t ddi tay Thdi Binh Duong. Vi tif cia bién Dong thu gon
trong mién nhi¢t ddi bac ban cdu nén ¢ day mot ndm mat troi di qua thién dinh
hai 1an, dac diém nay thé hién ro dGi v6i moi vi trf thude dai nhi¢t déi, nhung dai
vGi (img vi 4o khac nhau thi khoang cdch giita hai 1an mat troi di qua thién dinh
ciing khdc nhau, cang gén chi tuyén bic (23°27N), nhitng ngay do cang gan nhau
(tai chi tuyén bic mot nam mat troi di qua thién dinh mét 14n vao ngay 22 thang
6) va ngugc lai, cang di vé phia nam nhilng ngay do cang cich xa nhau, xem bang
1.

Bang 24: Ngdw mat frdi di qua thién dinh & cde vi dé khdc nhau, theo (5)

Thoi diém va khoédng céch giita hai 1dn mat woi di qua thién dinh da quy dinh ché

Lan th nhat Lan th hai
VT d6 bac {ngdy, thang) {ngay, thang)
20 21N 24N1|
15 N 12Vl
10 17V 28~/111
5 Uy 101X

do blte xa mat trdi trong nam va ciing 13 mot nhan (0 co ban quy dinh ¢h¢ do
nhiét ctia timg khu vie. SG lieu bang 25, cho thdy ch€ d¢ nhiét do khong khi ving

Bién Dong c6 thé phan chia thanh 4 khu vire nho nhu sau:
1. Khu vie vinh Bac Bo va bic Trung bo Vict Nam.

2. Khu vue duyén hai mién nam Trung Qudc.
3. Khu vue giita Bién bong.
4. Khu vyc nam Bién Dong va vinh Thdi lan.
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Dudi day s& 14n luot xem xét nhiing dic trung cua nhi¢t do khong khi & timg khu
vuc néu trén, (xem bang 25- 28 )

1. Khu vire vinh Bac Bé va bac Trung BO Viét Nam

Trong bang 24 trinh bay nhiing s li¢u dic trung vé ché do nhiét do khong khi ¢
khu vuc vinh Bac Bo tai cde tram Hon Dau, Hon Ngu ti¢u biu cho viing gin bo
va Bach Long V1 tiéu biéu cho viing khoi. Bang 1 cho thdy nhi¢t do khong khi
trung binh & vinh Bac Bo va Trung By Viét Nam dao dong trong khodng 2372 dén
23%6. 0 day c6 thé dua ra mot nhan xét 1a cang gén bd bién do dao dong niam cing
I6n hon. Dicu do ¢é nghia la ma he & khu vie gadn bo ndng hon viing kKhoi xa va
mila dong ¢6 bire tranh nguoe lai. Pidu nay duge thé hién rd nét qua cdc gid tri
cuc tri. V& mia he nhi¢t do khong khi cao nhat quan tric duoe tai Hon Dau va
Hon Ngur trong tng 14 38°6 va 3999, trong khi d6 & Bach Long V1 chi ¢6 33°9. V¢
miia dong nhi¢t do khong khi thip nhat tai Hon Ddu va Hon Ngu wong dng 14 6°3
va 6°9, con & Bach Long Vi la 7°. So véi viing bién ¢6 cung vi do gan Dai Loan va
Philippin (xem bang 26, tram 22 va 34) vé tdng thé nhiét do khong khi tai khu
vire nghién citu thap hon khodng 2° -3

2.Khu vyc duyén hai mién nam Trung Quéc

Tai khu vic bién & tan cang phia bac bién Dong, v phia dong dao Hai Nam doc
thco kinh tuyén 20° vi bac dén eo Basi, nhiét d¢ khong khi dao dong khoang 23°5
(ving gin dao Hai Nam) dén 25 °5-26 °5 (vang gan Dai Loan va Philippin). Do
anh huong cua luce dia nhiét do khong khi & khu vuc nay vé mua doéng van kha
thap.

Tir khu vue ddo Hai Nam dén déo Paratas (tram 22, xem bang 26) nhiét do trung
binh dao dong trong khodng tir 20°5 dén 22 ° . Nhié¢t do khong khi thap nhat quan
trac dugc tai tram 22 12 8°. Cang géan vé phia eo Basi, nhiét do cang tang len, ¢ do
nhiét do trung binh dao dong trong khoang tir 25 © dén 26 °5, nhi¢t do thdp nhat
dao dong trongkhoang tir 10° dén 15°.

Ciing v¢ mua dong, gradicn nhiét do theo chiéu kinh tuyén kha 16n, dat 2 ° (rén
mot vi do. Theo sy phan tich cha mot 6 tac gia, gia sir nhu trong {2] cho thdy:
thong thutmg front lanh tan di ¢ khoang 20 °N va khoi khong khi cuc déi bi bién
tinh kh4 nhanh tréng va &m dén Ién do qud trinh thu ninmg luongj tr mét bién.

Do vay & khu vuc nay nhitng dudng ding tri nhiét do khong khi trung binh théng
cé hudng gan song song véi duong bd bién mién nam Trung Qudc. & gin by
gradicn nhiét do tang 1én rd rét va cd gid tri tr 1°dén 2 ° trén mot vi do. Miia he,
thidng noéng nhal & khu vue nay 1a (hang VII va thing VII.Nhiét do khong khi
trung binh dao dong lrong khoang 28°0 d¢n 29 °0.nhiét do kh(‘_‘mg khi cao nhat ghi
duge ¢ khu vire Pratas vao thang VIII 1a 38°C .
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3. Khu vire giira Bién Dong

Khu vue gitta bi¢n Dong trai rong vé hai phia trén v dudi vi tuyén 15°N. BE thdy
16 duge dac trung coa nhict do khong khi ¢ khu vie nay, nhitng chudi s6 licu
quan tric doc tai Son Tra, tai khu vuc quén ddo Hoang Sa (6 77) va da duoc sir
dung (xem bang 27). Qua s6 liéu ¢ bang 3 cho thdy, nhi¢t do khong khi trung
binh nadm ¢ khu virc nay vao khodng 26°5 dén 27°5, twrong duong véi nhict do
khong khi trung binh ndm cuatram Pagan (10°09N,105°46E) thudce quan dao
Marian trén Thai Binh Duong {2].

Mua dong , thang I nhi¢t do khong khi trung binh khe vire quan ddo Hoang Sa (o
77) 1a 23°3, & cdc 0 khdc dao dong xung quanh 25°, dédn v¢ phia nam vi tuyén
15°N, tai 6 102 va 151 1a 25°3 va 26°8. Nhitng con s& trén day cho thdy ring vé
mua dong, cang di xa v¢ quan dao Philippin, nhi¢t do khong khi (ang dan 1¢n.
nhi¢t do khong khi thap nhdt, theo s6 licu & Hoang Sala 11°,

Mua h¢, thidng nong nhét & Hoang Sa 1 thang VI, m¢t thdng sau kKhi mét troi di
qua thién dinh lan thd nhat. nhiét do khong khi trung binh & day 1a 28°9, ¢ao nhal
ia 38° Bién do nhi¢t do trung binh tai khu vuc xem x¢ét khodng 5° - 7° . Theo so
sanh trong [2], con s6 vliia néu gan gap doi nhiét do khong Khi trung binh nim
viing khi hau nhiét d6i thuan tuy & Pagan 1a 3°1

Tir thang X1 dén thang IV nam sauw, & khu vue gitta Bién Dong, gradien nhiét do
khong khi Juon luon ton tat theo hudng bac nam, chinh xdc ra 12 ¢6 khuynh
hudng hoi chéch tay bac-dong nam véi gid tri khong 0°5 trén mot vi do trong cic
thang XII, thang I, thang II. Tir thdng IV dén thang IX khu vuc giita bién Dong
tr¢ thanh ving ¢6 nhi¢t d¢ khong khi néng véi cdc gié tri trung binh khoang 28°-
29° va khd dong dcu theo khong gian. Ciing vao cdc thang ndi (rén, tai cdc ving
ven bién Quang Nam - Da Ning 12 noi ¢6 cling vi d§ v6i Hoang Sa, nhict do
khong khi trung binh thdng cao hon c¢dc noi khac cung khu viue xem xét, do la
anh hudng cua gié mba tdy nam bi hi¢u ting fon clia ddy nii Truomg Son fao
thanh.

4.Khu virc nam Bién Pong va vinh Thai Lan

Dé& mo ta nhiét d6 khong khi & Khu viue nam bién Déng va vinh thai Lan, béo cdo
sir dung s6 lién quan trac tai 0 151 ticu bi¢u cho khu vye quan dao Trudng Sa, tai
cdc tram Viing Tau, Con Dao va 0 277 ticu bicu cho khu vue Viing Tau - Con
Dao, tai cdc tram Ph Quy trong vinh Thdi Lan (bang 28). Ch¢ do nhi¢t do khong
khi khu vie nam bién Dong va vinh Thai Lan la ché do viing bién nhict déi xich
dao. Nhi¢t d¢ khong khi trung binh nam khu vuc nay dao dong khodng 27°-28°,
twong duong vt nhiét do khong khi ¢ dao Jap (9°31IN va 138°08E) thudc quén
dao Carolin ¢ Thai Binh Duong: 27°6.
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Theo s& lieu bang 28 cho thay ring ving Trudmg Sa nhi¢t do khong khi trung
binh nam cao hon cde viing khac mot it. V¢ mua dong, thang giéng, su chénh Iéch
ndy rd hon, khoang tr 1° dén 1°3. Nhi¢t do thap nhat trén tdu viing bién nam Viét
Nam theo so li¢u thong k¢ dao dong tir 15° dén 17°7. Thang ndng nhit 1a thiang V
(theo gid tri trung binh thang), nhung nhic¢t do Khong khi cao nhat lai quan tric
dugc tai Phi Qudc vao thdng 111 1a 38°1.

Tém lai, qua nhitng phin da trinh bay & trén, ¢6 thé rdt ra nhan x¢ét sau: ché do
nhiét do khong khi bién Dong khd dic bict, thip hon nhitng vimg bién k& can
nim (rén cling mot vi tuyén. Nguyén nhéan clia hién wong trén 13 do vi trf dia 1y,
ché& do 2i6 mua va dia hinh by bién quyét dinh.

IL BIEN POI MUA VA NHIEU NAM CUA NHIET PO KHONG KHI

Trude hét xét su bién déi mia clia nhiét do khong khi tai mot s viing dién hinh
thuoe thém luc dia Viét Nam va Bién Dong. Trén hinh 2 biéu (hi bién trinh nam
clia nhiét do khong khi tai tram Hon Dau vinh Béc B9, tram Hoang Sa thudc viing
khai Bién Dong va 6 151 (hinh 18) thudc quin dédo Trudng Sa khu vuc nam bién
Dong va tram Con Dao.

Bi¢n ddi theo mia cta nhiét do khong khi (rén Bién Dong ¢6 nhilng nét ¢o ban
tuan thu nhitng quy luat bién dong theo mia clia nhiét do khong khi trén dat lién
thuoc ldnh thd Vit Nam. Tai vinh Bac BO theo s6 licu ¢ia tram Hon Dau ndi lén
hai mia 1o rét la mua dong lanh va mau he néng. Bién do dao dong nam cla nhiét
do khong khi khoang 12°dé 1a anh hudng cla gié mia dong bic vé mia dong va
gi6 mila tdy nam vé miia he.

Tai kKhu vire giita Bién Dong, theo s6 liéu tai khu vue qudn dao Hoang Sa, su phan
dinh hai mia con thé hién song khong rd nhu khu vue vinh Bic B vira trinh bay
& trén. Su chénh I¢ch nhict do khong khi trung binh gitta nhimg thdng lanh nhét
vé mia dong va thang néng nhat vé mua he chi vao khoang 5° - 6°. Cang dan v¢
phia nam, tinh chit xich dao clia nhiét d¢ khong khi cang thé hi¢n 8. & khu vue
nam bién Dong khong khi quanh nam &m 4p. Sy phan dinh gifta cdc mua & day
hau nhu khong theé hi¢n rd. Thang ¢6 nhi¢t d0 thap nhdl trong nam 1a thing gi¢ng,
nhi¢t do khong Khi 26°3, thang néng nhat 1a thang nam, nhiét do 28°6.

Nhur vay bién do dao déng trong nam cua nhiét do khong khi tai khu vue nghién
ctiu chi vao khoang 2° (xem hinh 19).
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D¢ xét nhitng quy ludt bicn d6i ¢ chu ky khoang vai thang d¢n nhitng chu k¥
nhic¢u nam coa nhi¢t do khong khi, cdc chudi thdi gian tai tram Hon Dau va
Hoang Sa khu vue Viing Tau - Con Dao da duge dua vao sir dung dé phan tich
pho. K&t qud phan tich phé cho thdy & ba dja danh néu trén (6n tai chu ky dao
dong dai la 30,35 va 40 thang. o tram Hon Dau con ¢6 chu k¥ ~14 thang. Chu k¥
ngan ~3-4 thang (6n tai ¢ ¢d ba viing vira néu trén.

Bang 25: Nhigt dd khong khi (°¢) khu vie vinh Béc B

Tentram  |Kihieu | 1l ] IV Y Wi Wl W 1X X Xt X | Nam

HonDau |[Ta 168 | 168 | 192 | 228 | 270 1 285 | 290 | 284 | 276 | 253 | 223 | 190 | 236

Tamax | 272 | 275 | 296 | 325 350 | 378 | 380 | 386 | 346 | 340 | 323 | 296 | 386

Ta min 65 | 710 98 | 130|185 | 192 | 199 | 215 | 186 | 166 | 125 | 60 | 65

Bach Lang|Ta 168 | 166 | 187 | 223 | 262 | 280 | 2B7 [ 283 | 273 | 253 | 224 | 189 | 233
Vi

Tamax | 262 | 265 | 282 ( 305 | 33.3 | 335 | 339 | 332 | 332 315 | 298 | 282 | 338

Ta min 7.1‘ 73 | BS | 114 | 173|201 | 213 | 219|202 | 159 | 123 | 70 | 7.0

HonNgu |Ta 166 | 169 | 191 [ 229 | 268 | 286 | 291 | 28.1 | 266 | 244 | 214 | 184 | 232

Tamax | 301 | 339 | 355|379 | 305392 ) 355399 | 355|343 | 201 | 288 | 300

Ta min 69 | BO | 103 | 134 | 185 | 197 | 233|221 | 208 | 159 | 18| 75 | 69

BANng 26: Nhigt dé khéng khi (“c) ving duyén hdi phia nam Trung Quéc

Ten tram Ki higu ] Il Il v Y Wi Wil Y [X X X XIb | Nam

V22 Ta 210 | 214 | 232 [ 256 | 276 | 284 | 289 | 287 | 279 | 265 | 241 | 220 | 254

Tamax | 320 | 300 | 33.0 [ 37.0 | 38.0 | 380 | 360 | 370 | 350 | 362 | 350 | 320 | 380

Tamin | 100 [ 90 | 100 ] 10.0 | 16.0 | 140 | 230 | 100 | 150 | 150 | 100 | 80 | 80

V34 Ta 218 | 2251 2351263 | 279 | 289 | 200 | 289 | 286 | 27.0 | 246 | 227 | 260

Tamax | 30.0 | 330 [ 29.0 | 320 | 37.7 | 330 | 350 | 340 | 340 | 340 | 31.0 | 200 | 377

Tamin | 146 | 16.0 [ 160 | 15.0 | 21.0 | 200 | 250 | 250 | 190 | 220 | 160 | 150 | 146
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Hinh 19: Bién trinh ndm cuia nhiét dé khong khi khu vyc
Hon DAu, Hodng Sa, 6151 va Cén Ddo
Bang 27: Nhiét dé khéng khi (°c) khu vyc gida bién Dong.
Tentram |Ki hieu | I Il W% v VI VIE | Vil IX X Xl XIl | Nam
Son Tra Ta 213 | 224 | 241 | 262 | 286 | 292 | 291 | 288 | 27.3 | 257 | 240 | 21.9 | 25.7
Ta max 37.4 | 37.0 | 39.9 | 399 | 409 | 40.1 | 402 | 395 | 37.8 | 357 | 328 | 31.0 | 40.9
Ta min 102 [ 131 | 137 | 167 | 206 | 223 | 211 | 21.4 | 198 | 151 | 145 | 11.1 | 102
V70 Ta 247 | 250 | 262 | 279 | 293 | 289 | 20.0 | 286 | 285 | 281 | 26.8 | 254 | 274
Ta max 320 | 320 | 35.0 [ 350 | 350 | 380 | 36.0 | 36.0 | 36.0 | 340 | 35.0 | 33.0 | 380
Tamin 19.0 | 20.0 | 20.0 | 20.0 | 220 | 200 | 220 | 23.0 | 23.0 | 20.0 | 150 | 160 | 15.0
' Ta 233|238 | 256 | 275|290 | 289 | 288 | 286 | 28.0 | 27.1 | 257 | 243 | 26.7
Ta max 320 | 36.0 | 36.0 | 38.0 | 38.0 | 380 | 37.0 | 39.0 | 36.0 | 350 | 36.0 | 33.0 | 39.0
Ta min 120 [ 180 | 13.0 | 20.0 | 220 | 230 | 210 | 18.0 | 20.0 | 20.0 | 200 | 16.0 | 12.0
V102 Ta 253 | 258 | 270 | 286 | 296 | 290 | 28.7 | 286 | 286 | 283 | 276 | 26.0 | 278
Ta max 33.0 [ 320 | 340 | 354 | 355 | 36.0 | 350 | 36.0 | 39.0 | 35.0 | 350 | 32.0 | 39.0
Ta min 130 | 130 | 170 | 90 | 200 | 200 [ 20.0 | 220 | 180 | 19.0 | 23.0 | 190 | 9.0
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Bdiny 28: Ninét dd khdng kin <) khu vide nam Bién Déng va vinh Thdi Lan

Ten tram Ki hieu | li 1] Y v | VIE | vl IX b Xl Xl | Nam
Vung Tau Ta 256 | 263 | 278 | 289 | 280 | 280 | 274 | 274 | 272 | 271 289 | 255 | 273
Tamax | 329 1328 | 342 | 358 | 357 [ 345 | 33651 335 331 | 326 | 333 | 323 | 358
Tamin | 168 | 184 | 168 | 210 1 187 | 17.9 | 200 | 182 | 186 | 180 | 17.1 | 150 | 150
V151 Ta 2682721280280 |202| 2857280282279 279|275 272|218
Tamax | 320|350 | 360|370 370( 370|370 350 | 360|360 | 360 | 360, 370
Tamin | 160 | 60 | 170 | 180 | 2001 200 | 200 | 210 | 20.0 | 180 | 140 | 140 | 140
Con Dao Ta 252 | 2571 269 1282 | 283 | 278|275 | 275 | 272 | 269 | 26,7 | 257 | 270
Tamax | 320 | 335 | 340 | 360 ; 355 | 334 | 324 | 335 | 324 | 323 1 318 | 313 | 360
Tamin | 179 | 17.7 | 190 | 192 | 221 1 218 | 206 | 211 | 214 | 211 | 190 | 198 | 17.7
V277 Ta 260 | 265 275 | 287 | 204 | 288 286 | 285 | 284 | 281 | 274 1 265 | 279
Tamax i 320 | 330 | 380 (370|379 391 | 390|360 | 371|368 | 390 | 360 | 321
Tamn | 110 | 1774 | 290 | 90 | 223 | 188 | 200 | 148 | 220 | 180 | 200 | 130 | 90
Phu Quoc Ta 276 [ 287 | 278 | 286 | 286 | 278 | 274 | 274 | 271 | 268 | 266 | 288 | 27.2
Tamax | 351 | 353 | 381 | 375 | 363 ; 337 | 333 [ 334 | 333 | 345 | 330 | 346 | 381
Tamin | 16.0 | 16.0 | 191 | 210 | 221 | 212 | 218 | 216 | 220 | 208 | 16.0 | 17.1 | 160
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A 4

TUONG TAC PAI DUONG - KHi QUYEN &
VIET NAM

I. Y NGHIA KHOA HOC VA THUC '1‘11sz CUA VIEC NGHIEN CcUU
TUONG TAC DPAI DUONG - KHI QUYEN (T'TDD-KQ)

Nghién ctru cde qué trinh hmh thanh va phan 16n céc (ruong vat Iy trong céc 16p
bién dai duong - khi quyén nham Ii gidi cdc mai lien he va sy TTDD- KQ. Xay
ding ni dumo ctia hoc thuyCt TTDD-KQ 1a mot trong nhitng hoc thuyél quan
trong nhal cua nganh khi tuong va hai dmmg hi¢n dai. Su twong tdc thutmg xuyun
va nhi¢u mit gitta dai duomg khi quyu] la mdt trong nhimg dac trung nhat va cé
tinh quan trong nhét cha khi quyén hanh (inh ching ta. Su tén tai ciia méi mot
trong chiing ma khong c6é cdi kia 1a diéu khong thé xay ra. Nhds TTDD-KQ nhu 12
sy tuan hoan ¢if hanh tinh c¢ia nude, nhi¢t va vat chat ma hanh tinh chiing ta (rd
thanh cdi noi cia sy song va su phat rién cda né & moi dang khédc nhau. Ciing
nhdy qud trinh twong tic ndy cdc qud trinh (r nhién hitu co v vo co trong dat
duong, trong khi quyén va trén luc dia t6n tai duge. Gidi quyél nhitng van dé
TTDD-KQ ¢6 thé sé 1a chia khod khi giai thich mot s6 16n nhitng hién tugng & dai
duong cing nhu trong khi quyén (nhu nhitng bi¢n déi chu ky dai ngay cua thoi
tiét trén mot 1anh thd; sy hinh thanh khi hau trdi dat). Chinh viée 1a0 ra 1y thaydt
khi hau hi¢n dai ma dang la van dé khoa hoe co ban va miii nhon ciing dua trén
cde két qua nghién ciu TTDD-KQ (Fedorov /14/).

Y nghia thuc tién clia Iy thuyet twong tdc dai duong khi quyén cang dugce tang [en
trong Iinh vue dy bdo thai tiét. Lugng nhiét to 16n cha dai duong 16n hon so véi
tren luc dia. Tinh “trong sudt™ doi voi birc xa séng ngdn, su 16n tai cic dong chay
- oan by dicu d6 gay ra mai lién hé khong dong bo va phiic tap gitta cdc thanh
phdn ctia can bing nang luong bé mat dai dwong va cdc didu kicn thoi tidt, dac
bi¢t 1a trén khong gian 16n va sau khodng thdsi gian dai.

Sy phat trién cua nhimg phuong phép todn hoc du bdo thai tiét, trong khuon kho
nhitng doi hoi nghu,m ngat nhat véi vice danh gid cac nhan (& anh hmmg dén thoi
tict, voi vice xdc 1ap cde mai phu thuoe cho phép tinh todn duge cde nhan & nay
cang lam tang tinh can thi¢t phii nghién cttu cor ché trao déi nang luong ulra mat
dém (dac bi¢t la dai duong do tinh bao thi v& nhi¢t cia nd) va khi quyén. 4nh
hudng nay dan dén viée xem xéL khi dy bdo thdi tiét tham chi dén vai ngay (chi
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vdi dir bdo ngan han mdi ding mo hinh phi doan nhict), con vé dy bao han dai véi
thoi gian [6n thi viéc nghién citu nhiét dong luc cua qué trinh tuong tic chinh la
TTPD-KQ. Du bdo trang thdi ctia dai duong va bién khong thé dat duge k&t qua
néu khong hiéu biét nhimg quy luat ciia TTPD-KQ.

Nhiing so d6 thity dong méi nhat du bdo thai tidl dai han cdc yéu 16 khi tong
phai ddnh gid duge anh hudng cia 14t ¢a cde nhan 16 phi doan nhiét co ban va tinh
chét clia mat dém truGe hét 1a dai duong. Trong méi TTDD-KQ xdy ra & 3/4 bé
mit trdi dét, co ch¢ nay sinh va tién trién clia cdc qué trinh khi quyén va dai
duong con 14 diéu bi 4n. S hi¢u biét va kha ning thdy trude hudng phdt trién cua
cac qua trinh nay, va két qua 1a nhu thé nao c¢on phu thude vao vice nghién ciru
cdc qui luat va tinh chét clia moi truong TTDD-KQ.

S trac d6i nang luong va vat chal clia dai duong - khi quyén bicu thi qua cac
hi¢n wong trong va trén mat dai duong nhu séng, gid, chuyén dong rdi ciia nude,
hoan luu nude, su dao dong muc nude & cdc vang gan b, su hinh thanh va phan
bo clia cdce khdi nudc, trang thai nhict cta nude, ting két cia mat do, do on dinh
thiy tinh.

1. Khai niém tuong tac dai duong khi quyén bao gom

- C#u tric mat dai duong - séng v&i phd chu k¥ rong.
- Céc dong nhiét, nang fugng (vat chat) qua mat dai duong.

- Tinh chat ly hod clia mit dai duong (phan xa, hdp thy, phdt xa, sttc cang bé
mat).

- Céc qué trinh vat 1y trong 16p bién clia dai duong - khi quyén.

Viéc nghién citu TTPD-KQ hién nay duge xem nhu la mot trong nhitng co s6
mili nhon cta khoa hoc vé trai ddt ma muifc do hicu biét vé nd con lau van khong
du.

2. Nghién ciu TTDPD-KQ trén ving dai duong nhiét doi

Ciing nhir moi hé théng khdc, h¢ théng dai duong - khi quyén cdu tao tir thanh
phin va cdc mit xich giita cdc thanh phidn d6. Truge day cdc nha Hai duong hoc
va Khi wong hoc chi tap trung nghién citu céc thanh phén ctia h¢ thong dai duong
- khi quyén va {t chi y dén cdc mat xich clia mdi twong tdc gilta céc thanh phan
nay. Chi tir khoéng hai ba chuc nim trd lai day, tinh hinh da thay déi han, biéu
hién & s6 lugng cde cong trinh nghién ciiu tde dong qua lai gilta dai duong va khi
quyén tang rat nhanh. Cling v6i su phét trién clia cong nghi¢p hién dai - cdc cong
viéc mi con ngudi 1ién hanh ngoai dai duong tang ién rdl nhidu. DSi véi nhitng
cong viée nay du bdo thoi tiét va séng 1a quan trong hang dau. Sy lam tang do
chinh xédc cta du bdo ndy lai phu thude vao mie do hi€u biét v¢ he théng dai
duong - khi quyén.
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Ban chét ciia he théng dai duong - khi quyén chinh 1a & mat phan cdch gitra nude
- khong khi va trong 1Gp khong khi sdt d6 - noi xay ra sy trao doi nang lugng giira
dai duong - khi quyén. & d6 xay ra cac qud trinh quy mo nho nhu su truyén xung
nhi¢t va am. Cdc qud trinh nay ¢6 gid tri quycl dinh trong vice 1ap nén va bao ddm
hoat dong cho hoan lun DD - KQ. Stewart /12/ da n6i v¢ diéu nay nhu san: 11
cd hot rtée bay vao khi quyén (KQ) bdng cdeh bay hoi tie bé mdt déu phdi di qua
lop bién vao KQ va roi KQ bdng nhitng con duong khdc nhau, boi vay ddnh gid
né con phie tap hon ca dong luong hode la hoi nude (sy phite tap la do cde qud
trinht chuyén trang thai), nhung sy truvén hién nhiét qua lop bién thuong cé gid
tri lon va doi khi o6 gid tri quyét dinh.”

Khong nén quen rang 16p bien cdn déng vai trd dac bi¢t quan trong trong vige tao
nén khi hau. Qua I6p bicn dai duong nhan duge phan 16n dong lugng, dong thoi
ciing cho di mot lugng nude ddng ké. Diéu dé dan 161 sir ting do man trén bé mat.
Céc dong xung lugng di vio dai duong (BD) va su thay doi mat do 1a nhiing y&u
16 chinh tao nén hoan fuu cta BD. VE phan minh hodn luu ¢ling ¢6 dnh hudng
dén KQ bang cdch truyén nhict tr phan nay dén phén kia cla trai dat, dac biét 1a
sur truyén theo kinh hudng. Hicu dng nay duge tang 1¢n do hinh dang cia juc dia,
ma trong hoan luu DD nd con dong vai (rd quan trong hon trong hoan luu coa

KQ.

Th¢ nhung, ciing theo Stewart /127 “Vice nghicn ciu 16p bién tuy rat quan trong
song ciing rat kho khan. Nhirng kho khan nay lién quan dén ¢ée van dé 1¥ thuvél
ciing nhu thye nghi¢m. Van d¢ 1y thuyét chinh [a & chd chuyén dong trong 16p
bi¢n mang tinh chat o1 (trir mot s6 1t trudng hop). Ngay ca mét phan cach gifia
KQ vi DD chuyén dong theo nhitng dinh luat cuc ky phic tap boi vay cde qué
trinh Xay ra trong lp trén cling ctia BD va trong 16p khong khi sdt mat nude hién
duge nghién ctiu ral it so véi nhu cau.”

Trong so rat nhicu cdc hién tugng ctia KQ ma cde nha khi wong quan tam dén,
dau tién 1a biio nhi¢t ddi. Trong nhitng nam gan day ¢ khd nhi¢u cong trinh
nghi¢n ctu vé sy hinh thanh va phdl trién clia bao. & day chiing ta chi giGi han cdc
qud trinh tuong dc DD - KQ trong bio.

Xem xét nhitng diéu ki¢n cdn dé phat trién bl 6n dinh ddi lwu trong KQ nhict déi
wr mat bD dén cde 16p (rén cung cua tang doi luu Palmen /9/ da chi ra rang: “Bdo
whiél doi chi ¢6 thé hinh thanh J nhitng ving ¢6 nhiét do bé mct nuwse Ion hon
26°C. Bdo nhiét doi nhdn duge ndng leong rdt lon i dn nhiét duoe gidi phong
cho qud trinh ngung kér.” Do vay bo thuong x4y ra ¢ phan phia tay cia DD vao
cudi mba he, dau mila thu (vi & day vao thoi gian nay bé mit DD ¢é nhi¢t do cao
nhat)

Rio khong nhimg nhan duoe tir mat BD hién nhict va 4n nhict can thict dé tén tai
ma ¢On lam thay doi dang cta trudng nhi¢t & 1Gp b mat cia DD tao ra su di
thudng nhiét do bé mat.
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G tam bdo stie cang cha gid da tao ra do tén cua cde dong chdy bé mat, tic 1a tao
ra viing nudc troi rat 16n. Két qua 1a quy dao bdo duge danh dédu trong mat bD
b vét nude lanh. Trong cdc ¢con bdo manh nude trdi 1én tr do sau 60 m trong
vong ban kinh 60 km (ir tam bao, nhi¢t do bé mat PD ¢ day giam di kh()dng, 5°C
(Leipper /10/). Ngoai ra Leipper ¢on thdy rang doi luu cua nudce bat ddu & khodng
100 km céch tam. Céac dong di xudng dat dén d¢ sau 80 - 100 m; gira vung nuae
tréi va viing nude riit ton tai mot ving ma ¢ d6 nude trén bé mat chuyén dong tir
tam bdo ra ria bdo v né lanh di do s tron 1an véi cée 16p nude d dudi.

Su di th(mg clia nhict do bé mat nude do cde con bio trude gay ra c6 thé kéo dai
vai tudn vi bdo phu thuoe vao luong nhict du trit trong dai duong nén c6 thé thdy
rang cudng do cia cdc con bio 1i€p sau (néu ¢§) ¢6 (hé bi thay déi do nude lanh
di. Tuy nhién Ramage /10/ dua ra trudng hop tuy mot con bao tiép sau mot con
khac né van g,ur nguyén cuong do rit manh cho dén khi vao dat lién. Truong hop
nay Ramage giai thich ¢6 thé boi sy thay déi clia “do thodng™ clia 16p trén tang
ddi luu bai dong khong khi trong tam béo... bdi cde chuyén dong tir tam ra ria
bido, nhitng y¢u 16 lam giam hodc trung hoa céc yéu 16 lam thay d6i nhiét bé mat.

Céac vin dé tuong (e gitia DD va KQ trong bio la rit phie tap. Nhung véi cac mo
hinh s& tri va k&t qua cta cdc chuong trinh nghi¢n ciu qud trinh KQ qui mo 16n
(PIGAP), mot s6 van dé da duge sang 1o.

Y nghia thue (ién cda nhitng hiéu bidt v& wong téc DD - KQ kh(mg cOn nghi ngo
g1 nita, 13 rét to 1on. Nhitng hiéu bi¢t nay cdn d¢ cung cip va dam 4o an toan,
nang cao hiéu qua cba di lai, van tai bién; khai thic c¢d hicu qué 1ai nguyén. sinh
vat, khodng san vi nang luong ctia bién; 6 nhi€ém mit dai duong.

3. Cac phuong phap va cong cu nghién ciru TTPD-KQ

Qué trinh twong téc DD - KQ ¢6 mot 6 tinh chdt diac bict dudi tdc dung cua
ngudn nang lugng bén ngoai (su di t6i clia nhigt (r mét rdi) trong DD cling nhu
KQ thudng xuyén 1ap nén mot sy “chdng chal” va twong tdc mot céch rat phuc tap
clia nhitng hé thong “chiu tai” nang lrong chu ky va 4 chu ky. Cdc bién do va pha
cua chiing thdy déi theo thoi gian khi hinh thanh phd lién tye, phé bién do hay
phd modun cla céc qua trinh vGi tdn s& chiu 1ai co ban va cdc dai bien ma chting
ty 1¢ thuan vdi do 16n clia modun, Thutng thuomfb moOdun ndy mang dac tinh ngdu
nhién. Sau d6 mdi mot tir nhitng hé “chiu tdi” nay sinh ra tang xody rdi bat on
dinh. Qui mo khong gian va thdi gian cha chiing gay nén cdc ph6 licn tye, dong
thoi su trao doi gitta DD - KQ xudt hién theo toan bo dai tan ctia do dii sdng va
tdn s6 clia phd ndy. Toan bo hién tuong vat 1y ¢ 16p “gidi han” ngan cdch bD -
KQ la “ric rdi” them, bai sy bién doi cdc dang nang luong, bai sy bién doi clia
cac trang thdi pha va cdu tric hod hoc ciia vat chét chuyén tir quyén nay dén
quyén khéc.

DGi v6i cac quan st tr nhién qud trinh tuong tdc DD - khi quyén ngudi ta ding
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nhimg tau nghi¢n c¢tiu khoa hoc (NCKH) dac bict vi ¢de 1au ¢6 kha nang tién

hianh cdc do dac khi tugng dong bo & DD, & céc tram KTTY ven bo, tién ticu,
Irén may bay, (¢én lira va v¢ tinh dac bict ta thong tin vién thim. Ngoai ra neuoi ta
con 16 chiic dn dac trén cac hién trudng béi cde tram wr dong va thicl bi dac hict
hoat dong trong thoi gian dai trén dién tich Ién cia DD.

Viée nghién ciiu tuong tdc qui mo nho & 16p bién ngan cdch ciia 2 moi truomg DD
- KQ caL dong nhi¢t rdi va dong luong qua mat ngan cdich niy duoe tiéh hanh
bang cdc phuong phdp true Uup va gidn ticp. V&1 phuong phap oidn ti¢p nghién
ciru cic d()m, nay va 10c do cia chiing ngudii ta dua trén co so 1y thuyét roi bén
thue nghi¢m, dom_ thin bang cdc sO licu do dac prolin gid tri trung binh ciia 210,
nhi¢t do va do am khong khi rong 1dp sdt mat nude. Cic s& li¢u ndy nhan dugc
nhd cde thi¢t bi “nGi” do gradient. Con d6i véi phuong phdp trye tiép I‘Ih()’ cac
mdy moe ¢6 quan tinh nho, do nhay cao cling dat trén ¢de thict bi “ndi” do
gradicnt nay.

bai vii cdc phuong phap nghién cdu ¥ thuydct twong tac BB - KQ <6 thé néu ra 3
loai sau:

a) Phuong phdp vit Iy thong ké

Phuong phéap nay thich hop va héfp dan trong cdc trudng ho‘p khi chudi 6 liéu da
dai. N6 khong ¢6 kha nang giai thich cde ng:uyn,n nhén cua hién tuong (trd 1oi cau
hoi vi sao ¢t d6 taj ngdu nhién xuat hi¢n ldc nay lic khéc) song né ¢o thé gidp
cho vice x4c dinh khi ndo di¢u ngau nhi¢n xdy ra v ndm & dau. Chang han phan
tich thong k¢ chudi this glan chudn sai nhidt do cta D1 va chudn sai ¢lia hinh the
khi dp cho phép xdc dinh cdc dac tring khach quan co ché cha moi quan hé trong
ho, sy bicn doi qui mo IGn trang 1hdi nhi¢t cia mat HD v hoan hru KQ quy mo
lwong (ing (nhitng Ly sO phd giud cdc dao dong tuong Gng) sy phan tich nay con
cho kha ning ddnh gid moi quan h¢ cie vimg mat front clia DD véi céc vung
[ront tr¢n cao cua KQ.

Kha nang sir dung ¢6 hi¢u qua cde s licu wr nhicn nay phu thuge nhidu vao qud
trinh chinh 1y, vao $u 0n dinh tinh todn va su hoan thi¢n ¢la cach giai.

b) Phuong phdp can bdang

Phuong phzip nay dugc ap dung rong rdi cho nhiing doi hoi xde dinh khong chi
dinh tinh ma ¢on quan h¢ dinh luong gitta sy 1iép thu va tiéu hao ning lwong va
vat chit di 161 bang kha nang khac nhau vit ti nhicu ngudn khdc nhaw trén mot thé
tich coa trdi dat va su di ra khoi khéi nay theo cde huéng khde nhau. Thue chat
cua phuong phdp nay 1a dia vao qui Juat bao 10an nang luong va vat chat,

Cdc dang can bang khi nghién citu cde qud trinh trong H 13 muon hinh muon vé.
Can bang vat chat nhu can bang nude, mudi, hoi, can bing ning luong nhu can
bang nang luong cha cde qua trinh sinh hoc, qud trinh dia hod trong DD, ¢an bang
nhict va birc xa cia bé mat va can bang dong e, vv.
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Trong linh vue du bdo bién thuong 4p dung cde phuong trinh can biang nhiét,
nude, mudi va bang. Vice xde dinh cde (hanh phan can bang nang lugng cho phép
dénh gid dinh lugng vai trd clia timg qua (rinh riéng bict di vao khi quyén va bién
vit tdc dong tong quét cia chiing dén cde yeu 16 ch& dd thay van.
Tir can bang nédng luong cua BD, ¢an biang nhi¢t hén ngoai thudmg nhan 16 hon -
do la lugng nhiét nhan duge hodc cho bt dai duong. N6 duge gop vao W can
bang bire xa (dong bic xa con lai); trao doi nhict réi va tiém nhict bay hoi (hay
ngung két), hinh thanh (hoac tan) bang.
Dén lugt minh can béng nhi¢t bén ngoai va binh luu nhi¢t lién hé vdi he théng
dong chay va véi trao doi r6i theo phuong ngang tao ra su bicn doi luong nhiét
ctia 1¢p nude trén thi€t di¢n don vi tr mat DD dén ddy dic trung bdi can bing
nhict toan phan.
Dang 6ng quat can bing nhi¢t DD ¢6 thé vidt:
ZQ = Qﬁ - th s Q]Lk T Q’l‘(' x Q:‘. x Qu * Q'l'

O day:

Q, - bifc xa hap thu mat tréi bai dai duong (bific xa trie UEp va bire Xa tdn

xa tinh dén su phan chi¢u tr mat nudce).

Quq - phéat xa hi¢u dung 1a hi¢u so gifta bitc xa séng dai cia mit dai duong

va phét xa nguge cua khi quyén.

Q. - s mat nhiét do bay hoi va cdc dong tinh dén ngung kel

Q- - trao d6i nhiét réi cia mat dai duong véi quyén,

(J;. - tdch nhict khi hinh thanh bang va mat nbict khi tan bang.

Q, - trao d6i nhiét binh huu boi dong chay.

Qr - trao do6i nhigt gay ra bdi ddi huu va r6i.
Trung binh nhiéu nam (Ong ¢an bang nhi¢t bang 0.

Phurong phédp can biing nhict cho bidt lugng thu, phdl nhi¢t va 4m gilfa cdc moi
trudng tuong tdc; cho biél khai nicm v¢ dac trung hinh thanh nang lugng trong
chiing, phdn dodn vé lugng sau dé thu va phdt (tir DD vao KQ va nguoc lai) va su
bi¢n d6i cha né theo thii gian.

¢) Phuwong phdp Iy thuyét

Cac dong r6i dong lue, nhict va dm dac trung cho su trao déi nang lugng va chal
gitta DD - KQ phu thuoce vao gradient thang diang cia 10c do va mat do o 16p bé
mal ctia bién ciing nhu & 16p sét nude cda khi quyén va dén lugt minh lai ¢6 quan
h¢ nguge. Vi vay phuong phap ly thuyél nghién ciu TTHD-KQ dan dén viee mo
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ta déng thai he phuong trinh thily dong luc clia cdec moi trudng tuong tic ndy. Hé
phuong trinh nhu vay dugce thidt 1ap tir:

- Céc phuong trinh chuyén dong (cdc thanh phén theo cdc truc tog do).
- Phuong trinh li¢n tuc/ phuong trinh truyén nhi¢t doi véi dai duong,

- Phuong trinh lién tuce,

- Phuong trinh nhiét nhap,

- Phuong trinh kKhuéch tan 4m va

- Phuong trinh trang thai.

ROI vor khi quyén va nhimg dicu kién bién, diéu kién ban ddu

Dé lam kin h¢ phuong trinh nay cin phai cho he thite ma ching mo ta déc trung
rOl clia dai duong va khi quyén. Diéu dé ¢6 thé 1a cde bidu thie kinh nghiem doi
vGi he s6 truycn nhigt, khuyceh tan v nhét (nhan true 1i¢p hodc gidn tidp trén co
s cdc 80 licu thye nghi¢m) hode 12 cde he thife gdn didng dua trén 1y thuyét trong
tu va thir nguyén.

Thong qua cdc phuong trinh thiy - nhiét dong luc mo 14 khai niém I6p bicn ticp
gidp cua cdc moi trudng “nude - khong khi” va “nudce bang - khong khi”. Khi gidi
h¢ phuong trinh ndy ngudi ta ¢d thir tim nhimg biéu thie dé tinh phan bd thing
dimg cida toc do & moi mot trong cac maoi truimg,

I. CAC KET QUA NGHIEN CUU TTPD-KQ O VIET NAM

Nhu phéan trén da néu, nghién citu BD - KQ duge bidu hién qua vice nghién ctu
cde hién tugng va qud irinh ¢ timg quyén trong sy twong tde, ciing nhu trén mat
ngan cdch gitta thiy quycn va khi quyén. Trong chuyén khao nay khong ké dén
cde nghicn ctu riéng vE song, hoan luu nude, dao dong clia muc nude va tinh chal
hod hoc clia cde quyén ma chi néu cdc nghién ciu twong tic DD - KQ bicu thi
qua nghién ciu v¢ chuyén dong rdi, su trao doi nhi¢t va chat, mot so qud trinh vat
Iy khéc trong 1dp bién ctua hai moi trudng nay.

MG dau cho vige nghicn ctu tuong tac DD - KQ 1a két qua cla dé tai “Nghien
cltu trong téde bicn - KQ ving bién Thuan Hai - Minh Hai” /1/ trong chuong trinh
Nha Nude” dicu tra tdong hop dicu kicn tr nhién ving bién Thuan Hai - Minh
Hai” thoi k¥ 1978 - 1981, Lé Dinh Quang /4a/ di xay dung mo hinh 16p bicn 2
dp clia khi quyén. Trude hét tac gia da néu “vai nél 1dng quat cta dong luc khi
quyén nhi¢t d6i”. Khi danh gid bac dai lugng clia mot s& tham so khi trong dén vi
do S"N (theo hudng vé xich dgo). Cic quy mo dic trung chon lia mo 18 hinh (h¢
syndp & vi do thap, k& ¢a nhimg XTND trong thii ky phat trién cte dai cia
chiing. Khi tang theo vi do (chang han tir 10°N dén 40°N) cdc dac trung rdi nhur:
toc do dong lue, goe quay cha gié theo d cao, do cao cia 16p bicn va he sO réi
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gidm di 6 ré(. Dac biet hé s¢ réi & 10°N va 40°N wong dng giam di t6i hang chuc
14n.

Theo /4a/ da néu ra mo hinh 16p bién 1a dp dimg cua KQ bao gdm hé phuong
trinh: phuong trinh chuyén dong, phuong trinh can béng nang luong rdi, cac hé
thic ban kinh nghiém dé 1am kin h¢ phuong trinh. Theo phuong phdp tham sd
hod v@i cdc tham sO trong va n5oai h¢ phuong trinh ¢ dang khong (thi nguyén roi
cde dicu kién bien da dugc gldl bfmg: phuong phap Khtr duCn ma tran. D tinh todn
va dua ra tap atlat dac trung réi cia IGp bicn ta ap khi quycn trén ving bién Thuan
Hai - Minh Hai va trén toan Bién Dong (hco mia - mia dong duge dac trung boi
thang 1, mla he dac trung boi thang 7. 86 licu tinh trong thon ky 1971 - 1975 cia
6 di¢m tinh trén Bién Dong bao gdm ving bién Thuan Hai - Minh Hai. Cac két
qua nhan dugc la:

- Phan b h¢ s roi cue dai K, m%/s

- Phan bd cua téc do dong luc V* (m/s)

- Phan b cha nang luong r6i b max (m?/s?)

- Phan ba ciia mach dong r6i C (m/s)

- Phan b6 ctia he s6 dia chuyén C,

Theo /1/ dd néu ra “mo hinh 1y thuyél clia su wong L4c cac 1gp bicn 1a dp bién -
khi quyén. & mo hinh nay chua dé cap dén céc tinh todn cy thé cdc dac trung
wong tde cia bién - khi quyén”. Mo hinh 1y thuyél nay dua trén cong trinh
nghién ctfu clia Laikhtman; hi¢u tng 12 dp cta I6p bien duge mo ta bing gradient
ndm ngang cua nhi¢t do khong khi v mat do nude bién sir dung trong phuong
trinh chuyén dong.

H¢ phuong trinh duge khép kin bdi cdc he thie ban kinh nghi¢m. Cie dicu kién
bien duge “ddn” giita 2 moi tredmg nude - khi. Giai h¢ phuong trinh nhan duge
cdc profin cdc ham van nang tinh gi6, hai lwu va cde dic trung khdc trong sy
TTPD-KQ. Phan tich anh huong clia hi¢u tng 4 d4p d¢n cdu tric 16p bien DD-
KQ viing bién Thuan Hai - Minh Hai.

Trong thuc (&, diéu kién chinh dp it duge thoa man trong ty nhién (dac biét ¢ viing
vi do théap) du chi la gan ding, ma nd ludn ton tai sy khong dong nhal ngang cua
nhi¢t do trong 18p bien khi quyén va su khong dong nhat ngang clha mat do nude
bién. Diu ny ¢6 anh hudng rd rét dén cau tric 16p bien khi quyén va bién. Da
dan ra cac truong hop:

- Khong c6 hicu tng 1a ap.

- Tinh d¢n hi¢u Gng ta 4p cia khi quyén va bién.

- Hiéu ting 13 4p c6 tinh dén mot trong hai 16p bién bién -khi quyén.

K¢t qua 1a hi¢u tng ta 4p DD - KQ anh hudng déng ké dén cau tric 2 19p bién,
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dac bi¢t anh huong dén profin h¢ 6 réi; (rong qua trinh wong tac 2 16p bicn DD -
KQ hi¢u ting a dp ctia mdi 16p bien anh hudng 16n dén cau (riic cia chinh IGp
bién kia.

Anh hudng coa 1Gp nghich nhi¢t dén cdu rdic 16p bien khi quyén: Hicu ting
nghich nhi¢t 1a hi¢n tugng xay ra thuong xuyén (rong lop khong khi tr mat dat
dén do cao xdp xi d¢ cao cia l6p hién. Theo thong K¢ s6 licu quan trac khi tuong
c40 khong 10 nam 1961 - 1970 trong 16p & mat dang dp 850 hPa dén miat dat tai
PH H6 Chi Minh, tan suat trung binh xuval hicén hién wong nghich nhic¢t [a 134,
Tan sudt nay thay doi theo thang. Cao nhat 1a 30% {thang 12) giam dan va l}mp
nhat vao thang 8 (4% ) roi lai lang dan ¢ PBa Nang tdn suat trung binh la 26% | cao
nhat 60% (thdng 3) thap nhat 144 (thang 10). St dung mo hinh néu rén boi téc
gia, da sira doi cho phit hop dé dua hicu iing nghich nhict vio h¢ phuong trinh qua
ham mi theo do cao trong cong thic tinh gradient nhiét do khong khi.

K&t qua cho thay gid tri cha (Al cd cac dac trung nhu stic cang GUEp tuydn, thanh
phan ning ]mmL 101, he $O 161 vt ham van nang khac khi c6 nghich nhi¢t déu nho
hon khi khong ¢6 hign tugng nay tai ciing do cao.dac bict tai vi do thap hon. Khp
¢O nghich nhict sir (ri¢t ticu eta cdc v&u 13 néu trén dién ra nhanh hon nhiéu.

Theo /4b/ da tinh todn cdce dac rung khi tuong - hdi van viing ven bidn Vict Nam
va Bitn Dong va da (inh todn cde dac trung twong tdc BD - KQ. Cic (4c gia da
xay dung “Mo hinh dimg (rong tde dong ltre gitia hai 16p bicn DD - KQ™. & mo
hinh nay vigc 1am kin hé phuong trinh 16i ¢6 khdc vdi mo hinh duoe dua ra trude
ddy (theo /17) bai phuong trinh khuéch t4n nang luong roi thanh nhiét bdi mot s
¢de bicu thiie ban kinh nghi¢m va béi mot s& tham s6 ngoai, ciing nhur diéu kién
bicn va dicu ki¢n “ddn™ gifra hai 16p biécn BD - KQ. biém vu viét chia mo hinh I
vice tinh todn va gidi h¢ phuong trinh chi theo thong tin syndp - cao khong ticu
chuan.

Tac gia ciing da dua ra cdc profin h¢ s§ réi theo mila (dong va he) cho 2 l6p bién
DD - KQ trong sur twong téc. Ngoai ra con ¢6 the (inh todn moL sO dac trung nhu
dong chdy troi, vée to gio & do cao bal k¥ va cdc dac trung dong Tue khde nhu do
cao & bién (dd cao & d6 heé s6 16i k dat cuc ddl) h¢ s8 dia Lhuyc,n he¢ s6 ma sat
dia chuyén, (d¢ do dong e, lye cang ma sdt rdi cta khi qu}u] do sau tdp bién,
do sau & do he s6 rai dat cuce dai cta 16p bicn bidn trong mdi tuong téc dong thoi.

Nghicn ciu trong tdc DD - KQ trong sur ndy sinh, 1i¢n trién cla x0dy thuan nhidt
d(n (XTND) 1r¢n Bién Dong va moi quan ha, nguye, 1an dau ticn ¢ Viét Nam da
duge d¢ cap dén trong dé tai hup tac Viet Xo vé khi tugng nhi¢t déi va bio thoi
ky 1981 - 1985; 1986 - 1990 va ti€p tuc trong thoi ky 1991 - 1995 boi Le Dinh
Quang va cde cong tdc vien cla dé i, Khi nghién ctiu va tinh 1odn cdc dac trung
nhi¢t dong luc cla XTND phét trién tren Bién Dong trong mo hinh bio 16 hop
trén Bicn Hang, Le Dinh Quang vh cdc cong tée vicn da dé cap dén cde dicu kicn
d¢ dpuhdp nhict déi (ATND) phat trién thanh bo tren Bién bong.
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1. Tuong tic dong luc cua 16p bien PD - KQ trao déi nang hrong trén
hé mat trong qua trinh tién tricn XTND

Trén o so s Ticu kKhao sat bicn lien hgp Vict Xo thoi k¥ 1986 - 1989 cde (de gia
da dan ra gid tri cta mot sO dac trung nhu he s roi, do cao 16p bicn, do cao ¢ do
I O ot cue dai, he s0 ma sat dia chuyén, h¢ s6 ma séat, e do dong lue coa tép
hicn khi quyén: he s6 161, dO sau 1Gp bien, do sau o dd he s 181 cue dai cia lap
bicn bién trong su twong tde ddi véi thoi ky tidn tricn cha XTND.

HAu hét cde gid tri cta dac trung nay déu tang 1én (tham chi tang dot bién trude
i2 - 24 i) khi XTND phat trién cue dal va cang gdn trung tam cia no.

Co truong hop ¢ gan thai ky bao phat trién cye dal va o gan lam bao gid tri h¢ s6
réi dat dén khodng 40 m?/s (doi véi khi quyén)y va 58, 107 m7/s (doi véi bién) so
sanh vdi cde giai doan khac ctia cling con bao ¢id 1ri h¢ sO rdi trong ting ¢d the
I6n hon hang chuce lan.

b0 cao 16p bién khi quyén trong bao ¢6 the dén 1500 - 2000 m va do sau 16p bién
bién 50 - 70 m

He <6 ma st ) trong thasi k¥ phdt trica cia biio ¢ the dat dén gdn 2. 107, con
e do dong lue V. ¢é thé dén 1 m/s.

N6i chung & phan sau bo gid tri clia cde dic trung (vong ng 16n hon & phin
trudic bio.

Trong thoi ky phdl trién c¢ha XTND, phan tich cdc gid tri cta cée didc trung thay
rang. O e6¢ phan wephia sau, bén phai so véi hudng di chuycn clia bo hau hét gid
lrj cua cde dac trung nay 1a 1dn nhat.

Dong nhict vt 4m cia dai dwong t6i khi quyén, Khi phan tich dong trao déi nhict
(RB) vit dong nhi¢t roi Q & muce 1000 hPa cua mot s6 con bao thdly rang trong 3
thoi k¥ trirde Bie bao phat trién cuc dai; bao phat tricn cye dai va bdo day 1¢n thi
cho dén thoi k¥ phdt trién cue dai, dai duong cho khi quyén nhict, nguge lai thoi
ky day len khi quy¢n cho dai duong nhict.

2. Méi tuong tdac nguoc - vai tro cua bao trong su tuong tac nhiet dong
luc PD - KQ trén Bién Dong

Qua trinh i¢n hod c¢la xoay thuan nhi¢t ddi chiu anh hudng rat Ién cua phan bo
nhi¢t do nudce bién va lugng du trir nhict cta 16p tya dong nhat. Gid tri nay thuong
duove dac trung bdi the nhict ciia bién. Nhu di bidl, sau khi bao di qua, (rén mal
hi¢n ¢dn ghi lai dau vét coa bio do nude bicn bi lanh di bai co che nude roi va
xdo ron, mot phan nika do bée hoi hoi van (de gio Ion, Do lanh di ciia nude bicn
b¢ mat tang lén khi cuomg do bao ting va e do di chuyén ctia bao gidm. Dén
buot minh, nhi¢t do nude bién ha xudng lai anh hudng nguoe tdi cudng do béo.
‘Theo Khain vh Xuturin /13/ quan h¢ nay bt dau tac dong khi XTND dat cuong
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d¢ bao va dp suat ¢ 1am ha xudng dudi 990 - 980 mb; Putdov va Tungaldvel /15/
néu ra ring nhi¢t do nude bién giam kéo theo sy giam eia (3¢ do bac hoi va
gradicnt nim ngang cua nhiét do (he vi trong 16p sl nude v hau quéa 13 hm 4p
sual tam bao tang Ién. Rihl /11/ cling néu, nhi¢t do nude bién thap, bian véu di
nhanh 1& do ngudn cung c&p am giam di 16 ret.

Theo /4¢/ déi phan tich con bao Herbert (1986) tren Bicén bong thay ring, khi bao
vuot qua Philippin vao Bicn Bong - mét ving bicn ldc do wong d&i &m hon (nhiét
do nude bé mat > + 28°C: thé nhict Q7 > 0.2, 107 jun/m?), cong véi cae diéu kicn
dong luc trén cao thuan loi, bio nhanh chéng sbu xudng, van 1o¢ gid cue dai tang
lén (V. ~ 28 m/s) va di chuyén cham vé phia 1ay. Do ¢o ché nude tréi v x4o
tron, nhi¢t do nude bicén ha di nhanh chong (T, < 26"C). dyr trit nhi¢t cla |6p tra
dong nhal giam xuong gan gid tri 0. Mdi quan hé nguge bat dau phdt huy téc
dung, bao ticp tue di chuycn Ien trén ving ¢d nhi¢t ¢ nude bién thap hon tr 1,5 -
2°C so vdi phin phia dong ctia Bicn Dong. bidu nay lam bio day len, ty ring
trén cao cOn dicu kicn thuan 1oi cho sy phat trién cuia bao.

Theo /7/ khi gidi bai todn vé dong luc cde qud trinh trao doi nang lueng co hoc &
[6p bicn khi quyén trén mat séng thudng gap mot s¢ kho khan lien quan t6i viée
chon cdce dicu ki¢n bién o mat tidp gidp di dong va vice thiét lap ¢de phuong trinh
dong lue chinh cho nhidu dong rdi. Thue nghi¢m cho thay (ne sudt Revnolds
tOng cong tren mat bicn thudng khong én dinh vi phu thude vao tinh {rang song
ma chir y&u la & giai doan phit tri¢n cha né. DE thiét 1ap cac phuong trinh chuyén
dong <o tinh dén anh hudng do, truong thiy dong ngau nhién duoe tach ra 2
thanh phan roi vicsong. Do phic tap vé mat wdn hoc. hiti todn cla tae gid chi moi
giai duge cho mot s6 truong hop riéng biang cdich khép kin he phuong trinh
chuyén dong.

Co s d€ thict lap bai dn 12 phuong di¢n dong lue anh hudng cia mat séng di
chuyén 1am thay déi trang thai tng lyc cla 16p KQ ticp gidp do luc ma sat réi
thong thudng va ma sdl phan (o, lye mat do song gay nén 1a ngoai lue ddi vdi 16p
Khi quy¢n sdt mat.

K¢t qua phan tich k&t hop vdi s6 Ticu thue do va tinh wodn dén 16i cde két fuan sau:

- Profin gié & 16p bien khi quyén trén séng 1¢ch khoi duding phan b logarit &
khoang do cao he,

- Anh huong dong thai cda song va ¢o phan tang ¢6 the lam cho prolin gié tuan
theo phan bo logarit.

- Tham sO nhdam va h¢ 56 trg khdng mat hién gidam di khi, tv &0 ¢fv. 16n hay
trong dicu ki¢n song truyén nang lugng cho khong khi v it dén.



96 BIEN DANG II. KHI TUONG THUY VAN DONG LUC BIEN

Nguyén Hitu Nhan /3/ cting chi dé cap dén mo hinh 1y thuyét va chua néu ra
nhitng tinh todn cu thé cdc dac trung twong tdc tren viing Bicn Pong. Cu s& 1y
thuyétl clia mo hinh vin theo qui tie chung 13 1am kin hé phuong trinh wwong tac
ngoai phuong trinh chuyén dong 1a cde phuong trinh bidu hién cho qui trinh vat
1y hoac dong luc ndo do cua cde moi truomg bién va khi quyén, ciing nhur cdc he
thitc ban kinh nghi¢m hodc cdc diéu kién bicn va ban dau. VGi quan dicm nhu
vay, tac gia di mo hinh hod cdc truyén dua dong lye v vat chat qua 1dp hien -
mit ngin céch gitta 2 moi trudng nude - khi. C6 thé mo hinh cia (4e gid ¢6 nhing
uu viét nhét dinh.

Trong cudce hoi thdo Viét - Xo 14n thit nhal vé khi tigng thiy van bién — 1989.
Cic 14¢ gia /6/ da bdo cdo: “ Dédnh gid cdc thanh phan clia phuong rinh can bang
nang lugng nhi¢t qua dot khdo sdt cia dé (ai hop tde Viét - Xo N 5 thang 2, 3 -
1989”. Dura vao so licu khi tuong thily viin bién cia cde dot khao sét da tién hanh
tinh 104n cdc thanh phan clia phuong trinh can biang nhiét gifta bién va khi quyén
bao gdom:

- - Dong nang tugng trao d6i 16i.
- Dong ning lugng boc hoi.

Trong cac dot khao sat nay khong do bire xa, do dé khong tinh duge dong ning
lwong bitc xa clia mat bicn, vi vay chua tinh duge dong niang lugng tng cong va
dur rit nhi¢t ning cla mit bién trén ving Khao sdt. Tuy nhién véi mang ludi khéd
chi 1iét va dac bict 1a vice do dac déng bo trong mot thdi gian ral ngén trén toan
dai viung thém lue dia Viét Nam cho phép nhan duge cde dong nang lugng trao
doi va dong nang lugng bde hot. '

Can nhan manh ring cho dén nay chua ¢é cdce ddnh gid chi 1iét vé gid tri cua cdc
thanh phan ctia phuong trinh can bang nang lugng (CBNL) nhi¢t ddi véi cac viing
ven bd Viét Nam. Mot s6 cdc dé 1at trong khuon khd hop déng hop tde nghien
cltu giira trung tdm khi tugng thuy van bién va cde dia phuong da ¢é ddnh gid cuc
bo cho céc ving bién clia cdc tinh theo cde chuyén khao sdt /Sa/. Trong khuon
kho dé i hop tde Viet Xo 0t /2/ ciing di tinh todn cde thanh phan can bing
nhi¢t va dy trit nhiét nang cla toan Bién Dong thang 8 - 1985 theo 8 licu chia tau
khao sal Okcan. Diac biét tai diém quan trac lién tye 10 ngdy dém da tinh todn
bi¢n trinh ngay cua cdc dong niang luong clia ving khoi Bi¢n Dong. ¢ bdo cdo nay
céc tdc gia da tinh todn cho viing ven b theo sO liéu cha cde tau khao sat
Gordienko va Makximov.

Cdc dong ning lugng r6i v ndng luong boc hoi tén toan dai ving thém luc dia
Viét Nam thang 2 va thang 3 nam 1989 da duge tinh todn. K&t qua thay rang: Céc
thay déi chung giita 2 y&u t6 néu ra ¢6 nhiéu nét gidng nhau. Ving trung tam
vinh Bac By, ven bién mién Trung va viing gan dao Phd Qudc 1a nhiing ving dat
gid tri cuc dai. Dong nang lugng r&i dat tdi 110 w/m va dong boc hoi 1a 250 w/m.
biéu ndy cho thay rd rang Anh hudng cla gié mia dong bic, day 1a ¢dc ving
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chénh 1¢ch nhigt do 1dn 10 4o 2io it 16n. Viing ven bis Neh¢ Tinh - BDa Nang va
ving ven b dong bang song Ciu Long gid tri clia nang lugng roi va boc hoi nho
nhat. Vung ven bo Quang Nam - Di Ning va K¥ Van - Vang Thu nang luong i

¢6 2id tri am (220w/m) 1A ving nang luunv truyén i khi quun vao bicn. Do dac
diém khi hau trong thing 2, 3 (rén ving bién nudc ta chiu dnh hudng coa gio mia

dong bac (tuy khong manh hdns_ cdc thang gifra mila dong) nhung dl(.‘ll nay duoc

th¢ hi¢n bai dong nang fuong boc hoi ¢d £id tr] duong (rén toan dai ven bién. O
CAC ving sdu (gilta vinh Bac Bo) hoac viing hicn dic nhu ven s mién Tr ung nang
lugng hm hoi dat trén 200 w/m. So sdnh vé&i cac tinh (odn theo <o l1¢u khao it
cta tau Okean (thing 8- 1985) dong nang tuong boc hoi vimg ven by Idn hon
nhiu nguyén nhan co ban la do anh hudng c¢ta gio mia dong bac: ¢ié manh (10 -
12 m/s). nhi¢t do khong khi thap hon nhidu so vai nhic¢t do nude bicn (chénh Iech
161 4 - 3 °C).

So sdanh dong nang luong i vaIxie hoi cda tram phao vinh Bic Bo v lran phao ving khoi
dong bing Qi Lnn“ CO su khic bict lon. Gid b1 cde dong niy ¢ tram phao vinh Bic 130 Ion eap
hai lan so voi viing ph]d nam. Dong nang huong bic hoi el 2 ram déu [in hon mot bac so v
dong nang luong roi.

Dong bde hoi & vinh Bic Bo dat cue dai vao khodng gitta ngay (9 - 12 gio). Cic gia tri cia cic
dong nay tai cic tram lien wie ¢ vinh Bic Bo va viing ven by phia nam twiong tng Kn hon 2,3 14n
$0 VO dicm do lién tue etia i Okean,

L¢ Dinh Quang /4J/ da nglucn ciu anh huong cna nhict do nude hicn bé mat (NNBM) va hicn
tuong nude ol dén cuong do. hwdng di chuyén clia XTND ten Bidh Bong. K&t luan chi yéu
ka: Nhi¢t do nuck: hich anh huting dén XTND nhimg chi 1a dicu kién cén, tuy rthicén eing fa diéu
ki¢n quan trong.

Ciac XTND kht di chuyén trén “sdng ndng™ nhict do nuce bidn b mal thi phdl (rién 1en (hodce
duy tri), con khi di chuyén trén tanh lanh ['IhlLl do - nguoe lai bio s8 day len hoac tan di. Da Xdy
dimg cde phuong tinh wong quan eitta cudng do o va nhict Jo NBEM. Nude 181 & ngoa
khoi viing bién niam Trung Bo Viet Nam B MOl thiie thé 16n tai vaed the “chinh nd™ Ta nguyen
nhén lam cho béo (néu cdn duy tri cudng do) it di vao viing by hicn nay.

Neatyén Doan Todn /S dd xem xt nhi¢t do nude hicn hé mat, Il Nino vi anh htiong cla
chiing, ¢ho thaly mdi quan T nguige gitra hicn twone ENSO G s0 Iuong bio do bo vao Vil
Ndm {(nhiing nam xudl hicn EINino - it bio, nguigk lai nhting nam La Nina - nhi¢u bao so vai
trung binh nhi¢u nam.

IN. KHUYEN NGHI

Nhitng két qud nghien eire TTDD-KQ & Viet Nam cho dén nay chi veu la:

- Xay dung mo hinh TTDD-KQ va dp dung vio tiah todn chd do khi hau va cho
mOt s hinh the syndp anh hudng true tép dén Viet Nam.

- ITTPD-KQ va XTNE hoal dong trén Bicn Bong.

- Tinh todn cdc dong nang lugng va trao doi nang luong (nhi¢t, am, bac hoi)
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gitra Bi¢n Dong va khi quyén trén Bicn Dong.

- Tuwong tdc cla nhict bién va hi¢n tugng nude rdi dGi véi mot 6 hinh the
syndp va qud trinh KQ (rén Bién Dong (XTND, ENSO,...).

DD vt KQ khong phai 14 nhimg méi trudng téch bict, gifta chiing luon ludn xay

ra su trao d6i dong heong, nhi¢t, am vh mudi. Tinh chétl wao déi gitta DD-KQ

duge xdce dinh bdi cde dong rdi trong 1Gp bién coa 2 moi truong nude — khi. Vi

vay dat ra cho chiing ta nhitng van d¢ can ti¢p tue nghi¢n ctiu sau:

Truyén nang lugng cia lGp khong khi xdo tron manh cho 16p bé mat trong 16p
ngan cich nay cac phan ur nude va khong khi khong tuan theo cdc quy luét
thong thudng; Vi vay nhig phuong trinh Reynolds, phuong trinh can bang
nang lugng réi ¢6 thé khong con ding nita. Doi hoi nhimg phuong phép
nghién cifu maéi chita dung nhitng ndi dung vat 1i maéi.

- Trén co <& 6ng qudt 3 phuong phdp nghicn ciu 1f thuyét TTBD-KQ, ddi véi
ching ta nén & e phdt rién phuong phap If thuyét va phuong phép cén
hang,

- Xay dung hoan chinh mo hinh TTDD-KQ trén co s¢ vat |i va tong hop nhict -
dong luc, dac bict vé didu ki¢n bién ngan cdch gitia 2 quyén (thity quyén va
khi quyén)” Mo hinh hod todn hoc cde qué trinh trao ddi va chuyén hod nhigt
Iue, dong lue, nang huong va vat chat qua mat ngan céch - dicu kién “dan” qua
mat ngan cdch.

- Tinh todn cic dong nang lugng nhiét, am, dong lugng gira PD-KQ va qua
trinh 1iép tue chuyén hod pha trong KQ sau khi ¢ s trao doi tir DD.

- Phdt trién str gan bo gira k&t qua nghicn ciu vat i, dong lue bicn (nhi¢t, mudi,
dong chay, bodn luu nude, séng, thiy tricu. nude dang, ...) v6i nghién cifu vél
If khi quyén trong su tuong tdc dong thoi gitta 2 quyCn.

- Nghicn ciiu TTDD-KQ trong cdc hinh the thoi ¢t nguy hiém anh hudng dén
Viet Nam, wu tien doi vaoi XTND, ENSO, khong khi lanh, 4p thap ndng phia
lay....
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Vi

CAC DONG NHIET, AM QUA BE MAT NGAN
CACH BIEN - KHi QUYEN TREN BIEN DONG

1. TONG QUAN

Vice nghien ciiu twong tde qui mo 16n dai duong (HD) vit khi quycn (KQ) ¢6 thé
xem nhur bai todn lién quan (6i ddnh gid anh hudmng cua trao dbi nang luong giita 2
mOoL trudng nude - khi dén s nay sinh va én trién cia h¢ thong hoan luu khi
quyén, thiy quyén va thoi i@ ciing nhu ¢dc dac tinh vat 1y va hinh thdi cla cdc
hi¢n tugng Xay ra trong 2 moi trudng nay

Trao d6i nhi¢t giira 2 moi truomg 1a mot trong nhimg dac trung quan trong cla
twong tac DD - KQ. & cdc vi do trung binh va cao. néi chiing cdc dong nhict
hudng tr BD vao KQ. Cuting do trao ddi nhi¢t ¢ mte do 16n duge xdc dinh boi
tong phan nhict do gidfa nurde va khong khi. Twong phan nhict do déng k& ¢6 thé
xem nhue (& k&t qua cia s “khong phit hop™ céc trubng cua BD va KQ. Khi 4y
dong nhi¢l manh xuat hi¢n gitta DD va KQ hudng nhir thé nao dé két qua cudi
cing 1a thii ticu “Su khong phit hop” cde truting va dan dén khong ¢6 sy tuong
phéan nhict do giita nude vi khong k. Nhu vay (rao ddi nhi¢t gitta BD va KQ ¢6
thé xem nhu qué trinh lién he v6i sir thich tng cua KQ ¢6 quén tinh nhod véi
truong nhiét cha dai duong ¢6 qudn tinh 16n.

Hién nhicn ring cdc qud trinh chuyén hod ute 13 cde qua trinh thich ting cta KQ
vai truong nhict cta dai duong ¢é qui mo thoi gian hoan toan xdc dinh. HE dédnh
214 qui mo thivi gian ndy, theo cde s licu tham sdt ¢6 the gia thi¢l ring trong su
thich Wing 1an nhau gitta DD va KQ trudng nhict do nude vi lGp duéi ctra khong
khi can phai ¢6 nhiing dac trung thong k¢ nhu nhau, con phuong sai chia sur khdc
nhau gilta nhi¢t do nude vh khong khi can phai nho hon nhi¢t do nude ciing nhu
nhi¢t do khong khi.

56 licw do dac (ir cde 1du nghien ey khoa hoc (NCKH) cho thay khi {4y trung
binh thdng cta trudmg nhict do nude va khong khi thi nhiing hi¢u éng “khong phu
hop™ cua chiing khd 1on. Vi vay khi tinh wong tac dai duong - khi quyén d¢ du
bdo thoi 1i¢l dai han, trude hétl ¢an tinh dén tinh ddc biét ciia thoi ky chuyén ma
chiing xdc 1ap trong sy trao ddi manh mé giira nuce va khong khi. R6 rét nhat,
dicu nay xudl hi¢n trong cac dong nhi¢t ma dai duong cung cdp cho khi quyén do
trao doi réi va boe hoi.
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Vén dc cac nguycén nhan nay sinh su tuong phan 16n cla nhiét do gitta dai duong
va khi quyén va do d6 |a sy trao déi nhi¢t gitia ching, duge coi 1a van dé dang
quan tam hon ca. C6 ¥ ki¢n cho rang su di thudng cha trudng nhict dai duong
dong vai tro chu chot trong vige hinh thanh dj thuong trao déi nhiét giita nude va
khong khi. Thue ¢ tinh hinh lai khong phc’li nhu vay. Nhu da chi ra trong hang
loat cong trinh cua E. Craoxo /3/; va mot s0 cdc nha khoa hoc Xo Viét bang thi
du quan sit & bic Dai Tay Duong, hudng va cuomg do trao déi nhict gitra 2 mm
truomg duge xdc dinh chu y&u badi cde tinh chét ddc bi¢t cta hoan luu khi quyén.
Trong trudng hop riéng, E.Craoxo c¢hu y ring su bicn déi cia chenh 1éch nhi¢t va
am giira dai dwong va khi quvm chu y€u 1a bai binh luu cta cdc khoi khong khi
chit khong phai bang su bién déi dia phuong nhit nude. Nghién ciu dan ra b
cdc tac gia ndy chi ra rang: “Odi vor chu k3 thang. dao dong nhiét do cia mdt dai
duong it gy ra sw bién doi cua hiéu sé nhiét do nuoe - khong khi. o day dao dong
cia cde qud trinft khi guyén dong vai tro ehiyéy.”

Nhu ‘vay khi phan tich va mo hinh hod cdc qud trinh wong tdc dai duong va khi
quyén cud thoi ky Lhuycn lu,p, dai duong duge coi la ngudn nhu,l ¢o dinh, su
tham nhap ctia né vao khi quyén duoe diéu chinh bdi chinh khi quyén. Neuoe lai,
doi vdi thai ky dimg theo gid thiét cha A.X. Ménin /14/, sir bién ddi cla nhiét
theo thdi gian, xdc dinh sy tién trién cha h¢ théng “dai duong - khi quyén”, néi
chung ¢é the coi 1a dimg ma thich dng véi trudng nhict clia dai duong.

Khi tinh tuong tac dai duong va khi quyén trong du bdo thdi tiét dai han cén phai
xudt phat o (inh dac biét cha thdi ky chuyén. & day vén dé co ban né’iy sinh ra
chinh 1a anh hunné ca trao doi nhict Llll‘d 2 moi trudng tOn tai bao 1au va su phét
trién tidp theo cla hoan luu khi quyén va dac trung clia anh hudng ndy nhur the
nao? Phén tich cdc dong nhi¢t 4n va hi¢n gilta dai duong va khi quyén tinh theo
sO licu trung binh thdng ciia 9 tau thoi UE ¢ Bac Dai Tay Duong trong 22 nam,
chi ra ring trong timg thang chufin sai duong cua trao doi nhi¢t ¢é thé dat dén tr]
s0 l6n la 5 kilocalof(em® thang) va hon nira. Trong cong trinh ¢ta E.P
BoritxencOp /8/ dd dan ra nhimg s& liu ma theo dé & vi do 60 - 70° gid tri trung
binh thé nang ctia cot khi quyén vao khoang 17 kilocalofem? cdn ndi nang 1a 42
kilocalofemn®. R3 rang tir nhiing con sd din ra nay khi ¢é su tang 1én cia trao ddi
nhié¢t giita nude va khong khi vao khi quyén, mot lugng Idn nang luong gia nhap
them ma thong ude voi nang luong trung binh cla khi quyén.

Nhimg nghién ctiu dugc dan ra boi mot s& tde gid cho phép gia thict rang su tang
cuomg trao déi nhiét gitra dai duong va khi quyén lam tang su phat trién dang kinh
huéng cua hoan hru khi quyén. Trudng hop ricng trong thi du Dai Tay Duong
thdy rdng trao d6i nhiét manh mé giita dai duong va khi quyén dan t&i su kim
hdam hoan Iuu vi hudng va sy hinh thanh nhimg xody nghich, ngin chin. Trong
trudng hop 10ng qudt khi néi vé anh hudng wwong tdc dai duong va khi quyén dén
dao dong chu ki dai cua thoi 1ict, ¢6 thé néu ra hinh anh sau day. Trong nita nam
lanh v61 su tdng manh clia hodn luu vi hudng ¢d sy mang theo khdi khong khi
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lanh luc dia d¢n vang tay béc cira Dai Tay Duong va Thdi Binh Duong. Dién do
dén 16i su tuong phan nhiét do gitra nude va khong khi gay gat thém va din t6i sur
tang cudng trao doi nhiét gitta. 2 moi trudng. Pén lwgt minh, Sy tang cudng trao
doi nhi¢t lai 1am tang sur kim ham dich chuyén vi hudng, 1am tang bicn do song
dai va chuy¢n dén hoan Iuu kinh hudng.

1. Truong nhiét do va am trong 16p khong khi sat bé mat nude

Khdi niém chung

Lap bien cia khi quyén ticp gidp lién véi mat bicn dong vat trd quyél dinh khong
chi trong viéc trao ddi dong ning gitta bién va khi quyén ma con trong vi¢c trao
doi nhiét va hoi nuée. & day dién ra cédc qua trinh ¢o ban, anh hudng dén hoan hru
chung cua dai duong va khi quyén. Ching han nhu tiém nhi¢t nhap vao khi quyén
khi bay hoi trong viing xich dao dsi luu va lan truyén trong mién dich chuyén
theo hudng tay, trude hét phy thude vio nang lugng tich i trong mién tin phong
vOi s trao doi vi mo trong cdc 1dp bicn clia bién va KQ.

Thutng thudng gia hidt ring sy trao déi ndy duge xdce dinh, trede hét bai khuéeh
tdn phan tr déng vai trd cha yéu trong 1ép rat mong clia chuyén dong tang bao
phil phéan 16n bé mat bién. Ben trén 16p chuyén dong tdng nay tén tai 1Gp chuyén
li€p ma trong d6 quan sdt thdy ché do chéy tdng va chay rdi. Trén cao hon nita 12
chuyén dong roi.

Toc do tich luy nhict vd dm trong 16p sdt nuGe ciia khong khi ¢6 do day chi
khodng vai mét va la rdt nho so véi cde dong thing ding cia cde dai luong nay.
Tir do suy ra rang cdc dong r6i coa nhi¢t va 4m & day ¢6 thé coi gan nhu khong
thay déi theo do cao. Tinh khong ddi cha cée dong va tinh khong d6i clia ting sudt
ti€p tuyén ciing duge str dung khi phan tich cdc didu kién trao déi nhict 4m trong
I5p sat nude, ciing nhu khi nghicn ciu sy dich chuyén dong lrong wr khi quyén
vao dai duong.

2. Cac cong thire co ban

Cac dong thang ding clia nhi¢t v 4m qua mot don vi dién tich ¢6 thé bidu thi &
cde bicu thic sau:

P

H=-CpK, (?J =—(, < (ow)@'>= —C SO0 < W8>
L7

F= —pKH[C;q} =—<(pw)g'>=-p < w'q'>
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O day:
H - dong rdi thing ding ctia nhi¢t (erg/em?.s), E - dong rdi théng ding cia
hoi nude (giem?’s), C, - nhi¢t dung déng 4p; Ky - h¢ s& dan nhiét roi

(cm?/s), K - hé s& khuéch tan réi (em?/s), 8 - nhiét do thé vi chia khong
khi, q - d0 dm ri¢ng cua khong khi (g/e)

Bang phuong phép phan tich khi - dong hoc, dong réi nhict va &m duge vict dudi
dang sau:

H=Cwp C.(6,-6,). u,
E=pC.(q,—q,)u,

O day chi s6 0 va a - chi mue do. Muc dudi (0) ting vdi bé mét nudc bién; 8, va g,
duge xdc dinh theo nhiét do bé mat nude, ¢on u, gid thiél bang 0. Néu mic (rén a
= 10 mét thi 4p dung cdc cong thic va bang cdce gid tri d0i vGi hé s6 ma sat Cy,
(cO cic bang tra)

S6 Boien: s6 Boi cn 12 ti s gitta he thitc cia H va E, ¢6 dang sau:

H P ! - .r'

H, 0,621 ¢, —c,

G,
-

Véi C = 0,24 cal/g. do; L= 585 cal/g; p = 1000 mb thi

[T
—e

B= 066

Gid tri dac trung clia s6 Boi en theo Svedrup H. U bang 0,1 & vi do thdp (dén 30°%;
0,45 & 70°N; 0,23 ¢ 70°S

3. Cac phuong phip tinh cic dong nhiét - am giita dai duong va khi
quyén

Cac dong 161 thing diing cua nhié¢t, 4m li nhitng dac trung dinh luong quan trong
cta qud trinh twong tée DD - KQ. Gia tri cia cdce dai luwgng nay can thict cho vige
giai hang loat cdc bai todn clia khi tugng va hai van. Ching ¢6 thé duoce xdc dinh
bang cach hoac do dac true 1i€p xung hodc bang céc tinh todn gidn ticp.

Phuong phép tinh t0dn gidn tifp dua trén cdc tién dé sau: xem rang trao doi réi la
co ché& ¢hl y&u, xdc dinh su phan bo thiang ding céc tinh ¢hat tr mat dém dén do
cao khoang chuc mét bén rén nd. Vi vay cdc dong rdi lién hé vdi gradient clia
tinh chat dich chuyén, v6i hé s6 trao doi réi va duge mo ta bdi dang (Gng quadt:

da

Io=—K —
dh
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F - dong cia tinh chat 4. Ka - h¢ 56 trao déi cia tinh chat a. Song trén bién
gradicnt cua nhi¢t do va d¢ dm clia khong khi rat nho. Cdc quan tric
gradient cy the ¢6 thé duge tiéh hanh véi vice sit dyng céc tram phao dic
bigt. Trén co 80 do dac (rén cde tu bién NCKH & muc ¢d dinh va tuong
phan (chenh I¢ch) nhi¢t do va do 4m giifa mit nude va mure ¢d dinh cia
khong khi. Cdc cong thic tinh dong r6i nhict va &m duoe bicu thi nhu sau:

H = {O(‘;J( ‘ui":Ari.-:.
k= pCV, Aq|

G va G - twong ting 1a h¢ s6 trao déi nhict vivdm: V, - 16¢ do 216 (0 do cao
z trong khi quyén; Ty, T,, g, q, - tuong tng 1 nhict do va do am cha nude
v khi quyén & bé mat.

Nhu da bict, he 3 trao ddi khong phai 12 dai luong 6 dinh. Vi vay nay sinh van
d¢ vé cde phwong phdp tham so hoa ching thong qua cdc tham s6 do dac.

Khi phan tich va ddnh gid cdc phuong phap tinh toan dong roi nhiét v am (i dai
duong va khi quyén Nurmakhmetov N. R /17/ dan ra két luan:

- Trong nhing ving toc do gid nhd, gid trj cla cdc dong réi nhicl va 4m theo
phuong phap Frikh va Smith, dua trén cdc két qué do true (iép 1a nho nhat.

- Gid thiet v¢ dnh hutong clia “I6p mong™ nhict do bé mat, sy phit hop clia cdc
phuong phép kha 18t

- Trong mién t6c do 2i6 16n tham <& hod ¢iia Frikh vi Smith “ddng nghi ngo™ vi
chi dua vio k&t qua clia 14 1an do dac ma né cho dd tan man 16n.

- D01 vGi 16¢ do gi6 1ir 14 dén 25 m/s, tham s¢ hod (theo Borkovski /7a/) chi dat
do chinh xac khoang 30% véi tdng két bat 6n dinh, con véi ting k&t 6n dinh la
40% miue chinh xéc.

4. Mot so ket qua nghién ciru vé cic dong nhiét, 4m cia cdc tic gia
nudc ngoii

Trude thap ky 70 cia thé ky 20, vige do dac, khdo sdt didu tra (rén cac dai duong
nhi¢t dai da dugc tién hanh, song v&i qui mo nho va & timg nudce rieng 1¢, nhim
vao timg doi twgng va qud trinh khi wiong dic bict. Nam 1974 véi su nd luc cta
nhic¢u Qudc gia va TS chie khi tuong thé gidi, chuong trinh diu tra nghicn cu
thue nghiém viing nhict déi coa cac dai duong da duoc (i¢n hanh: Chuong trinh
PIGAP. Trong d6 Lién Xo (cii ) di ti¢n hanh cude khdo sat véi en goi Ia
TROPEX - 72, 74, tiép sau la chuong trinh Typhoon — 75, Typhoon - 78 /22/.
Céc chuong trinh licn Qudc gia khéc (iép we duge thye hién nhu MONEX,
TOGA...

Nhi¢m vu cua cde dot khao sdt thye nghicm niy rdt nhidu, trong do ¢o vige
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nghicn ctru va tinh todn cdc dong nhiét, am gita D va KQ.

bBot khao sdt tong hop dau tien duge mo ta trong bai bdo cua Leiper /4/: “Cac
quan trac trén dai duong va con bio Hilda. 19647 v6i nhan xét: “Mdi mdt nhiét do
khi quvén trong toan bo ving cé bdo la khodng 10.8 x 10' dong nhi¢t mdt meit
trén mot don vi dién tich khodng 4300 calicnr ",

Tau R/V Atantic 11 di ti¢n hanh do dac trén 2 mat cit ngang dong hdi luu
Korioshio (thang 9/1965) sau khi bao Sirley di qua, Wright /5/ nhan xct: “Mdt
mdt nhict bién - KQ khodang 3000 calicnr™.

Sau cdc dot tham sét dai tay duong TROPEX - 74, Typhoon - 78 cdc nha khoa
hoc X0 Viél da cong bé hang loat cde bai bao va cong thic tinh todn cdc dong
nhi¢t - 4m gitta mat ngan ciach DD - KQ trong cic hinh the thoi tict cho yéu ving
nhict déi, dac bict 1a xongd thuan nhict ddi (XTND). C6 thé 6m it kE ra mot 6
cde cong trinh ca cde tie gia sau:

=

Falkovich /9/ da néu ra su bicn déi tiém nhict ngung kEt, hién nhiét, luong hoi
nude trong ¢ot khf quycn don vi ctia ddi hoi ty nhict dén.

Snitkovski viv Trapeznikova 20/ dd tinh todn lugng hoi nude doi voi dai hot
nhi¢t d&i ¢ thot ky phat trién va yéu di.

Volkov, Elagina, Koprov v Kravtrenko /22b/ da nghién ctiu v¢ céc dic trung trao
d6i rdi 6 ving xich dao cia Dai Tay Duong, da chi ra phan b theo thoi gian cia
dong r6i nhiét, dm (rong chuyén khao sat wr thdng 7 dén thang 9 nam 1974).

Trong cong trinh ctia Volkov va nhiing tac gia khdce /22a/ cling theo s0 Li¢u khao
s&t ciia tau NCKH “Vien s§ Kurtratov” (thang 6 - 9 nam 1974) trén ving xich dao
dai tay duong di dua ra cdce gid tri trung binh ngay ctia dong nhiét, am va hiic xa
& do cao 10 mét cia khi quyén.

Radikevish v Seriakov /19/ trong cong trinh tuong téc dai duong khi quyén o
vilng xich duo dd néu ra bidn doi theo ngdy ciia dong nhigt ¢hién nhiét va tiém
nhict), str mét nhict do bay hoi, s¢ Boien & viing xich dao dai tay duong ciing theo
& licu khao sdt tau NCKH “Kurtratov™.

Naumenko va céc tae gia khdc /15/ d@ phan tich bién trinh ngay cia dong nhict,
4m trong vimg (in phong cua Dai Tay Duong theo s6 licu khao st coa tau NCKH
“Lomondsov” (thiang 8 - 9 nam 1974).

Van dé vé trao ddi nhi¢t - am gitta DD - KQ doi vér XTND, ¢6 rat nhi¢u cong
trinh ciia cdc nha khoa hoc X0 Viét va phuong tay thong qua cdc dot khado sdt
ricng 1¢ tmg Qudc gia va trong cde chuong trinh Lien Quoc gia. Dac bi¢t hang
loat ¢ong trinh da ducge cong bo trong /22/.

Arien va Borkovski /6/ dd néu ham trong quan cta mét nhict hod hoi vi dong r6i
nhic¢t. bién trinh ngay clia cde thanh phan can biing nhict theo O licu khao sat cua
tau “Ocean™ tr 13 dén 23 thdng 9 nam 1975 ¢ vung Thai Binh Duong.
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Gutorov, Roxtkov va Surkov /11/da dan ra protm nhiét, 4m & gdn mal nude bién

theo s licu khdo sdt vao thiang 9 nam 1975 & tay bic ving xich dao Thdi Binh
Duong.

Galusko, Ivanov va Maxagutov /10/ lrong cong trinh “M¢or s tinh chdt ddc biét
cua ché'dp khi twong trong lop sdt miée cia khi quyén o vang ndy sinh bao”, theo
s¢ licu khao sét bién qua cdc chuong trinh khéo sdt da dua ra cdc mat ¢t theo
kinh tuyén clia dong t0n5 hién nhi¢t va tiém nh1c,l & “vét” bao “TESS” (thdng: 9
nam 1975) va nhéan x¢t rang @ Bidn ddi cla cée dac trung trao déi roi & ngoai
“ve1” bio duge xdc dinh bdi luo“ng mua. Trong viung mua cudng do trao ddi nhict
tang lén khoang 3 lan va cudng do trao déi 4m tang 1én khoang 30% (rong g
khi khong ¢6 muura.

Nesterova va Petrova /16/ dd néu ra cic dac trung ning lugng cia tdng déi luu &
cdc h¢ thdng hoan luu khéc nhau ciia ving nhitt déi. Céc dic trung nhu tiém
néng, noi ning, thé nang va ddng nhiét.

Trong, dot khéo sit “Typhoon - 757 /22/ Tvanov va Pudov /12/ da dua ra két Iuan

u: “Trong thoi k¥ bdo manh, Immg nhiét ma dai duong mdr di khodng 4650 -
5070 calfem® ngay dém; Gid tri cia hé s6 trao doi nhiét, am giita dai duong va
khi quyén khi c6 gié manh khong nhd hon 4. 107 - gid tri nay lon hon 3 lan tuong
wng khi khong cé gio lon”.

Procoptruc, Xeug,rcnko va nhitng ngudi khac /18/ da phan tich s6 liéu khdo sat
“Typhoon - 78 va chi ra: sy thay doi che do nhiét cla lép hoat d()ng, clia dal
dm)‘ng 1a ket qud ctia sy trao d&i r6i nhict, 4m cha bio “Viecginia” v6i khi quyén
va do nudc tréi.

Karachep /13/ nhan xét: “gid tri cua cdc thanh phdn trao doi nhiét phu thudc vao
hinh the syndp cy thé; cde thanh phdn trao d6i nhigt irén bé mit bién ¢ vang cé
bdo phdn bd phu thudc theo bdn kinh cia béo”.

Borkovski, Muraxova /7b/ va cdc tdc gid khdc khi phéan tich s licu khao sat
“Typhoon - 787 22/ da néu ra: “I'rong diéu kién binh thuimg khong cé nhiéu
dong, thi trén mgt dai dmmg hodc la ¢ su trao doi nhi¢t hodc & trang thai can
bang nhiét voi khi quven Sau khi bdo di qua, sy trao doi nhiét 1ing l1én manh mé
trong lic dong nhi¢t cia khi quyén di vao dai diwong.”

IL NGHIEN CUU VA TINH TOAN CAC DONG NHIET, AM TRAO POl
GIUA PD - KQ O VIET NAM

O Viet Nam, viéc NC - (inh todn cdc ddong nhiét 4m trao déi qua mat ngan cdch
(b¢ mat bién) gitta DD va KQ thuc su duge bét ddu tir nam 1981 trong khuon khé
hi¢p dinh lién Chinh phil gilta Cong Hoa Xa Hoi Chi Nghia Viét Nam va Licn
Bang Cong Hoa X& Hoi Chit Nghia X0 Viét duge ky két 1980, ciing véi su ra doi
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phong NC Li¢n hop Vit Xo vé khi tugng nhi¢t d6i va bdo. Le Dinh Quang va ctv
/1a/ dua trén ¢de phuong phdp tinh todn trén co s sdch “Chi dan tinh todn céc
dong nang luong trao doi gita BD - KQ* cta Dai Vat Iy dia cdu Léningrat va
chuong trinh BUGET do Vién NCKTTV Vién Bong (Lién X0) va phong NC Licn
hop Viét X0 soan théo va theo s6 licu khdo sdt bién Lien Hop Vigt - Xo tir 1983
dén 1992 di cong bd cde cong trinh sau: Mot sG nét vé phan hd nang luong clia
con bao LEX hoat dong ¢ Bién Dong tir 22 - 26 thang 10 nam 1983, D3 phan tich
phan bd khong - thoi gian cde dong rdi nhict, &m ruée, trong va sau bdo. Thai k¥
trude bao (tau thdm sdt cdch bio - 400 km) su bién déi cdc dong nay khong 16n,
cde dong nhiét, 4m tuong dng véi cic gid tri nho nhat 14 271 w/m? va 28 w/m? va
[Gn nhat 12 403 va 92 w/m®, Thoi k¥ gén (am bio ((du cdch tam ~ 200 km). Gi4 tri
cia dong nhi¢t, 4m dat cuc dai, tuong g 608 va 159 w/m?. Thoi ky sau bio gid
tri hai dong nay giam rat nhanh (cdch tau ~ 300 km ) va chi bing khoang 20 -
25% gia tri cye dai gdn tam bo. Trao doi nhidt, 4m gita DD - KQ ¢ thai ky trude
bao 16n hon ¢ thii kY sau bio.

L¢ Dinh Quang va ctv /1b/ di dua ra cdc k&t luan v¢ dong rdi nhiét va 4m trong
cdc giai doan phat trién cua XTND:

- Dong roi nhict: Gia tri cye dat cua dong rdi nhi¢t tuong tng véi cic thoi ky:
ap thdp nhi¢t ddi (ATND), bdo (TS), bdo vita (STS) va bdo manh (T) twong 1ing
[a 55 - 57; 99; 257 v 186 w/m’. Cdn d6i v&i dong 131 am (LE) wwong dng 13
214;219; 359 va 272 w/m?.

- Noi chung bicn doi clia ddong réi nhi¢t, 4m cé bude tang dot bién khi XTND
chuyén @ (hdi ky TS 1én STS, con thoi k¥ bao manh (T) lai giam do nhi¢t do
nude va bé mat dai duong trong qua trinh chuyén hod pha, mua va gi6, bao
(giai phong nang lwong).

- Tinh profin thing dimg cta dong nang lugng (inh & 16p sdt nudc cha khi
quyén (C,T, g7, Lg) trong thoi ky phat trién clia bao. Chi nhicm dé (ai va cdc
eOng 1de vien da phan tich va tinh toan dong nhi¢t va am clia rat nhiéu cde con
bdo khéc theo s li¢u khdo sat bio clia cac tau NCKH nhur con biao IDA va
HERBERT (thdng 11 nam 1986) bdo VAL (thdng 9 nam 1985). Dac diém
chung 14 cho dén thoi k¥ phat trién clia bio, dai duong cung ¢aAp nhiét cho khi
quycn con thoi ky day [en cha bdo - ngugce lai.

- Phan bd khong - thoi gian ctia cde dong nhiét 4m trong cac thoi ky clia bio rat
phtc tap v phu thudc vao co ché, cu tric ciia tmg con bio cu thé.

L¢ Dinh Quang va ctv /l¢/ da tinh todn, ddnh gid vi so sénh vé cdc dong nhiét 4m

ctia cdc con bdo nam 1992 hoat dong trén Bién Dong va dac biét phan tich chi tiét

cac dong nay trong con bdo CHUCK va ANGELA vdi nhan xét: “Sy giam cua
tiem nhiét Lg uy trung tdm ra ria bdo rdt ré rét. Trén khodng cdch 1500 km uy
tam bdo bién do bién thién ciia Ly la ~ 1900 callem’; St phdt trién cita dm la mot
trong nhitng nguon ndng liong quan trong cung cdp cho bdo phdt trién nhung
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thuong xudt hién trude sy phdt trién cia bdo (léch pha nhau)”.

Nguyén Th¢ Tudmg va Nguyén Ticn Quang 2/ véi kél lwan sau: “Tai khwu vie
qudn ddo Truong Sa dong thong lugng roi nhiét phdn b khonyg deu va bién dot uy
0 - 60 wim’. Tai day 16n tgi hai khu vyc cuc tri véi gid tri 60 wint. Ving cuc tiéu
thong lugng roi nhiét & phia nam. D6i véi dong thong litong rét dm c6 gid iri khd
lon bien doi nr 100 - 300 wim’ va ndm 0 trung tdm quén ddo 1 ruong Sa, ngodi rd
con 1on tai vang thong hgng 1ot dm cao ¢ dong bée qudn ddo (trén 200 wim’) so
voi dong réi nhiét, dong réi am lon hon nhiéu.”

II. TOM TAT KET QUA NGHIEN CUU VA NHUNG KIEN NGHI VE
PHUONG HUGNG NGHIEN CcUGU TIEP

Cho 161 nay viéc nghicn cttu va (inh todn cdc dong nhi¢t, 4m (rong s trao déi
gilta BD va KQ con chua nhiéu. Vi vay nhimg két qua nghién ctiu vé dong nhidt
va 4m rét t va han ché. Tuy nhien ciing di ¢6 nhimg két qua bude dau sau:

- Da tiép thu va xay dung cdc phuong phép tinh todn théng nhét cia qudc té.
Mot s6 cdc h¢ s6 cling dd duge tinh todn vi hicu chinh cho mot vai viing cu
th¢ & ven bis Vigt Nam va & Bién Dong. D ¢6 nhitng phdn mém dé (inh todn
sau khi s0 li¢u khao sdt da dugc chinh ly.

- €O mot vai tinh todn phan bo khong gian - thdi gian cia thong lugng nhict, 4m
trao doi gilfa BD - KQ cho mot vai viing cu thé ven b va dac biét cho quan
ddo Truong Sa.

- Dai v6i XTND, ¢6 nhiéu nghién ctiu hon ca vé phan bo khong gian- thoi gian
cla cdc dong nhict, m trong cdc thoi ky tieh tricn cia XTND,

Ngoai vice mo ta chua ¢6 dii k&t luan vé qui ludt bién déi, vé cau tric va moi
lwrong quan v&i cde nhan 6 khdc cho timg hinh thé thoi tiét hoac hoan ivu khi
quyén di¢n hinh hoat dong trén Bién Dong. (Céc hoat dong ciia i6 mia dong
bic, gi6 mira tdy nam, dp cao phé nhiét déi, hicn tugng ENSQ...). Ngay nhitng
tinh todn ch¢ do theo mira (ddc trumg boi céc thang 1, 4, 7, 10) ciing chira ¢6.

Phuong huéng nghién ciru tiép khuyén nghi la:

- Tang cuong khao sat (chi y&u 1a ven biy) & tat ca cdc viing by bién Vi¢t Nam,
dong bo v& thoi gian.

- Tung dot khao sat & timg ving cu thé, ¢dn tinh todn cac dong nhiét, 4m va
phén tich k¥, chi ti€l d¢ xdc dinh tinh qui luat, sy phan bo khong thoi gian va
moi trong quan véi cdc nhan 16 khic.

- Xay dung atlat trudng cdc dong nhiét, 4m trén cde khu vue ven bién Viet Nam
va trong cdc hoan hru khi quyén dién hinh hoat dong trén Bién bong ¢é anh
hudmg dcn thoi tiét Vit Nam, dac bict tiép tuc NC vé (rao déi nhigt am giita
DD - KQ ddi véi XTND.
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Phan II .
THUY VAN BIEN
1

THUY TRIEU BIEN DONG

. TINH HINH NGHIEN CUU

Nghié¢n cttu ch¢ do thiy dong lue ndi chung va thlly triéu néi ricng & Bién Dong
vira ¢ ¥y nghta khoa hoc to 16n vira ¢6 ¥ nghia phuce vu hiét thue cho cde hoat
dong vé hang hai, khai thdc nguon lgi, xay dung va quic phong. SO di né ¢ tim
quan trong lén lao nhu vay 1a do vi trf va nhimg diéu ki¢n (r nhién dac thu riéng
cho ¢hé do dong luc clia ving bién. Bién Dong nim ¢ khu vire Dong Nam 4 tiép
gidp voi nhicv quoe gia dang phdt trién, ndm trén dudng hang hai huyét mach cha
th¢ gidi. La bién rong thit hai trong s§ rén 40 bién cla thé gidi, Bién Dong ciing
[& mot trong s& it bién ¢o dia hinh phic tap nhat, vira ¢é thém luc dia vao loai
rong bac nhdt th€ gidi, vira c6 nhitng ving bién tham rong 16n v6i do sau trén
2000m tham chf trén 4000m. Dia hinh ddy bién hét siic phiic tap, dudmg by bién
quanh co khiic khuyu, nhiéu déo (o, nho cing hang loat vinh, ¢o I6n nho da lam
cho ch& do thiy dong luc néi chung va thlty triéu ndi riéng cua Bién Pong rat
phiic tap, ¢6 nhiing dac thii ricng biét khéc hin vdi cdc bién khéc trén thé gidéi.

Chinh vi vay, thuy triéu Bién Dong di dugc chd ¥ va nghién citu tlr rét sém. &
Vigt Nam, nhiing nhan xét c6 ¥ nghia khoa hoc ddu tién vé dac diém ché do thiy
tri¢u trong cdc ving bién di ¢6 rong Du dia chi cia Nguyén Trii (thé ky 15) va
nhat 14 trong Van Dai loai ngit va Phi bién tap luc clia Lé Quy Don (thé ky 18).
Nhung nhimg di€u tra va nghién citu ¢6 ¥ nghia khoa hoc vé thiy triéu Bién
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bong thuc sy co duge tir dau the ky 20 vai cde cong trinh cua Darwin (1905),
Poincare (1910) va Ogura (1933). Tir dé dén nay viéce dicu tra nghién ctu thiy
tri¢u Bién Dong khong ngimg phdt rién va hoan thi¢én. Cic k&t qua dat duge ngly
cang duge nang cao vé (inh khoa hoc cling nhu tinh tng dung. Cé thé diém lai
mot s6 cong trinh nghién ctu chinh trong nhitng nam gan day theo cdc hudng
khac nhau nhu sau.

1. Nghién ciru sir bién doi theo thoi gian qua tai lieu thuc do tai cac
tram ven bo va noi ngoai suy dé tim suir phan bé theo khong gian

Tir nhicu nam nay doc theo ven by Bién Dong néi chung va ven b Vict Nam noi
riéng da hift [ap mot he théng cic tram nghicém triéu nham do dac lién tue dao
dong mue nude bién theo cde khoang thasi gian kéo dai khdc nhau (i hang thing
d¢n hang nam va tham chi nhi¢u nam. Trén ¢o $& cde chudi s¢ lidu nay da uén
hanh phan tich tinh todn ra cac tham s¢ dic trung cho ché do thay  tricu nhu muc
nude trung binh, myc nude cye tri, thii gian tricu dang, thii gian tricu rit, céce
hang s6 di¢u hoa thiy tricu, ... cho tiing tram do dac. HE thdng cdc hing 6 didu
hoa thay  triéu doc ven b v ddo 13 ¢o s¢ cho cde nghién ctu thiy  tricu Bién
Bong bang cde phuong phép tir don gian Idc ban dau dén hién dai ngay nay.

Mot trong nhitng thanh qua theo hudng nay 12 vice 1ap ra cde bang thiy tricu
hang nam cho cde cang chinh doe ven bo. Trong bang da cho k&t qua du tinh muc
nude tmg gidr cGa cde cang chinh v mot sG gid tri noi suy cho cde diém phu &
ven bicn hodce vilng ha luu cde song. Bang thoy tri¢u nay duge Tong Cuc Khi
tupng Thiy van xudl ban tir nam 1958, dau tién c¢hi cho céde cang & mién Béc tir

3

Cira Tung trés ra. Tir nam 1972 da dy tinh cho cde cang trong ¢a nude v mot 0

cang nude ngodi (Hong Kong, Kom PongSom, Singapo, Bang Coe).

Trén co so cde wr licu duge phan tich tir (ai licu thue do tai cde tram ven b cic
tdc gia da nghién ciiu, tinh todn theo cde phurong phdp ndi ngoai suy d¢ nhan duoc
nhitng nét dac trung ca bire tranh phan bo khong gian cta dao dong thuy tricu.
Cé thé ké dén sy dong gbp theo hudng nay cha cde tde gia Dietrich (1944),
Villain (1950), Wyrtki (1961), Neuyén Ngoc Thuy (1962), Bogdanov (1963), Du
MG Canh (1984), Pariwono (1985), Fang (1986), Huang va cac cong sy (1994).
Mot s két qua dang Iuu ¥ theo hudng nay trong nhitng thoi gian gan day 1a su
dung tai licu bicn dong do cao mue nude nhan duge tir v tinb theo cde tuyén bao
pht toan bo dicn tich viing bién d¢ phan (ich didu hoa, k¢t hop vdi cde tai licu
quan tric tai cac tram ven b dé hicu chinh da phan duge cdc ban doé phan bo
hing sO dicu hoa thity tridu cho odn bién (Yanagi v cdc cOng sir, 1997).
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2. Nghién ciu sy phian bo irong khong gian cua cic dac trung thiy
triéu bang cach giai hé phwong trinh thiy dong lwc 2 chiéu

Hudng nghi¢n citu nay duge bat ddu muon hon so véi huéng trén nhung né phat
trién cang ngay cang manh mé trong nhifng nim sau nay theo s tién bo khong
ngimng cua todn hoc tinh 10dn va ky thuat mdy tinh.

Trude hét phai ké dén nhimmg nghién citu theo phuong phép tim nghiém giai tich
ctia h¢ phuong trinh thily dong luc hoe thily triéu. Mac di bang cdch nay ¢6 thé
¢6 dugc nghi¢m chinh x4c cua bai todn duge biéu dién bang cic cong thic giai
tich, song doi hoi mién nghic¢n citu phai ¢6 dang hinh hoc don gian nhu hinh chir
nhat, hinh tron, ... v6i do sau khong doi hoac bién déi theo quy luét tuyén tinh.
Chinh vi vay nhiing nghién cifu thuge loai ndy it duge phét trién & Bién Dong,
vung ¢6 hinh (hdi bo va dia hinh ddy bién bién ddi rat phitc tap. Co thé néu vi du
vé cong trinh theo hudng nghién ciu nay cta Phan Phiing (1974) d tinh phan b
céc song tricu chinh cho Vinh Bic Bo va Vinh Théi Lan sau khi don gidn ho4 céc
di€u ki¢n tur nhién thuc ca chiing.

Phdt trién manh m& nh&t va ¢6 nhitng thanh twu ddng ké nhét theo huéng nay la
cac cong trinh nghién citu theo phuong phdp s6 tri giai h¢ phuong trinh thiy
dong luc thay triéu. Nhifng cong trinh ddu tién (inh todn thity triéu Bién Dong
bang phuong phép & tri xudt hi¢n vao nhitng nam 60 cla thé ky 20. Cong trinh
ddu tién c6 thé k€ dén 1a Sergeev (1964), o6ng di sit dung phuong phap gi4 tri bién
cia Hanxen d¢ tinh todn phan b bién do va pha cta bén séng tridu chinh trong
Bién Dong. Céc cong (rinh 1iép thep ciling theo phuong phap nay la cha Nguyén
Ngoc Thuy (1969), Bang Cong Minh (1975) véi s6 diém bién cing ¢6 hing s6
di¢u hoa nhiéu hon. Noi dung phuong phép ndy 14 sir dung hé phuong trinh tuyén
tinh, v6i tinh chét dao dong thily tri€u ¢6 chu ky da loai bo bién thdi gian va dua
h¢ phuong trinh thay dong vé dang elliptic. Bai todn ¢6 nghiém duy nhit khi biét
di¢u kién dao dong muc nude trén bién bao quanh mién nghién cin.

Phuong phdp s6 tri khdc d€ giai bai todn phan b khong gian cha thiy tridu 13
dua trén h¢ phuong trinh thiy dong thiy triéu phi tuyén véi diéu kién bién hdn
hop: cho trude dao dong mue nude trén bién long va sir dung diéu kién khong
tham tai bién cing. Khong sit dung tinh chét dao dong tuin hoan dé€ loai thanh
phdn bi€n doi theo thdi gian trong hé phuong trinh, h¢ phuyong trinh ducc giir
nguyén dé giai & dang hyperbolic. Nhiéu cong trinh clia nhiéu tdc gia khdc nhau
da 1ap (rung theo phuong phdp nay dé nghién cttu thiy triéu trong Bién Dong
cling nhu trong cdc vinh riéng biét nhir Vinh Bic B9, Vinh Théi Lan. C6 thé k&
tén hang loat cdc cong trinh cla cdc tdc gia 1a Ye va Robinxon (1983), Li va
Chen (1987), nhém mo hinh triéu thude dé tai nha nude KT.03.03 (1991-1995)
(gdm D6 Ngoc Quynh, Nguyén Thi Viét Lién, Diang Cong Minh, Nguyén Hitu
Nhan, Bui Héng Long, L.¢ Trong Dao, Nguyén Tho Sdo), Fang, Kwork, Yu va
Zhu (1999). Ngoai ra cdn ¢6 thé ké dén nhimg cong trinh dugc thue hién trong
khuon kh cée luan dn phé tién s§ trong va ngoai nude nhy ciia Bui Hong Long
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(1986). Neuyén Tho Sdo (1988), Nguyén Thi Viét Lién (1997), Dinh Van Manh
(2000). Trong dé luan an cia Dinh Van Manh da bude dau xay dung mo hinh 3
chiéu cho chuyén dong (hiy triéu Vinh Bac Bo. Can luu ¥ ring bang giai so tri
thco phuong huéng ndy mot s¢ tdc gid da bat ddu nghién cttu tim hiéu sau hon vé
¢o ¢hé hinh thanh bién déi bitc tranh dao dong thay triéu trong Bién Dong. Cac
tdc gid da nghién ciu cde bai 1oan truyén song wr do, truyén song dao dong ¢
chu k¥ tri¢u qua céc bién long, cdc chu ky dao dong riéng trong toan bién, danh
gid tac dong true tidp cua lye gay tricu trong pham vi bién. Co thé k¢ &n mot sa
tdc gia cla nhiing nghicn ctiu nay 1a D6 Ngoe Quynh (1983, 1991), Pham Van
Huan (1987), Pham Vin Ninh va Tran Thi Ngoe Duyct (1997), D6 Neoe Quiynh,
Pham Vian Ninh, Nguyén Thi Viét Lién va Tran Thi Ngoc Duyct (1998).

IL. CAC PHUONG PHAP NGHIEN CUGU

1. Nghién citu bién déi dao déng thuy triéu theo thoi gian: phuong
phap phan tich diéu hoa

D¢ nghitn ciu quy 1uat bién déi theo thdi gian cha thay triéu, cdn phai ticn hanh
do dac fién tuc nhidu ngay vé dao dong mure nude hoace dong chdy tai nhitng vi tri
¢6 dinh & ven b hay rén bién. K&t qua s€ nhan duge cae chudi 6 lica do lién tuc
vé muc nude va dong chay. Mot trong cde phuong phédp hitu hi¢u nhit dé phan
tich cdc chudi s¢ liéu ndy 13 phuong phdp phan tich diéu hoa. Nguyen tac chung
ctta phuong phéap nhur sau:

Nhur ta bidt, su sap x&p vi tf (wong déi cha mat trang, mat troi va tréi dat thay doi
lien tuc theo mite d chuyén dong clia mat (rang xung quanh trdi dat va chuyén
dong cha trdi dat xung quanh mat trdi. Vi vay the cha lyc gay triéu tdng hop <€ 1a
mot ham phuce tap theo thai gian 6 thé duge bi¢u dién dudi dang 0ng ctia s6 1dn
c¢éc thanh phan didu hoa ¢6 chu k¥ khéce nhau. C6 nghia la dao dong thiy tricu
(éng hop ciing s& duge biéu dién dudi dang 10ng clta chudi cdc dao dong hinh sin
don gian, mdi dao dong c6 chu k¥ ricng xdc dinh duge xem nhu mot phan triéu
ricng hi¢t duge gay nén do thién thé do tudmg wong chuyén dong xung quanh tréi
dat trong mat phing xich dao theo quy dao ron véi t6¢ do gde xde dinh.

Nhu vay theo 1y thuyét phan tich diéu hoa, do cao thily tri¢u tai mot vi trf nao do
o thati diém t &8 duge bidu dién bang 10ng mot chudi dao dong di¢u hoa vai céic
chu k¥, bién d¢ va pha khac nhau:

Z(t)y=A, +Zf1HiCOS[Qit+(Vo +u), —g] (1.1)

O day:

A, - la muc nude trung binh, {; va (v +u), ~ 1a cdc tham s6 thién van phu
thuge vao thdi gian quan tric, trong dé f; dugc goi [ nhan ur bién do va
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(vo+u); goi 12 pha thién van; H;, g, — 1a céc hang <6 diu hoa bicn do va

pha, chiing chi phu (hude vao diéu kién dia phuong tai vi tri diém quan

tric. Chi s6 i bi€u thi cho cdc song riéng bidl.
Nhi¢m vi clia bai todn phan tich diéu hda 1a tir mot tap hgp cée s6 licu quan (ric
muc nude tricu tong hop lien we trong mot khoang thdi gian xéc dinh tai mot dia
diém ¢6 dinh, tinh ra dugc cdc hing s6 diéu hoa bién do va pha 13 H, vd g, cho
timg song don riéng biét. Cace hdng s& nay dic trung cho timg dia diém ma khong
phu thudce vao thivi gian. Chang han theo phuong phdp Darwin phuong trinh (1.1}
hi¢n déi thanh dang:

Z(tO)=A, + D (A cosq;t + B;singt) (1..2)

Oday Ai =Ri COS(pia Bi =R181n (pi
vai R, =fH, Q. =—(v, +u) +g

Nhur vay véi chudi quan trie thue (€ lieén tuc kéo dai, a thanh lap duoce hang loat
cac phurong trinh dang (1.2). Ta s€ giai ra tim dugce cde gia tri A, B,. Tur do tim

duge cac R, va ¢

. \ B
R = \."AI,‘ + B, @, = arelgy —
A
cudi eting s¢ tinh duogc cde hang sd diéu hoa H, g;:
1
H; = -t;-R]-, gi =@y + (v, +u);

Tay thude do dad chudi quan tric lién tue va phuong phap phan tich ma ta nhan
duge hang s6 didu hoa cta sO lugng song khde nhau. Chang han véi phuong phép
cap (Bo Hai Quan Anh) phan tich chudi 2 ngay quan tric ta tinh duge hang s0
didu hoa clia 4 song, phuong phdp Franco vdi chudi quan tric 7 ngay ta duvc 6
séng, phuong phap Darwin hay Doodson véi chudi 1/2 thdng va | thdng ta duoc
11 séng, phuong phdp Darwin hay Doodson vdi chudi 1 nam ta ¢6 thé nhan duge
hon 300 s6ng ... Tuy nhién ting véi timg dia diém do 16n cla cc séng s khac
nhau. Thong thuong chi sit dung nhitng séng ¢6 do 16n dén mie nao do va ¢o thé
b0 qua nhiing séng qud nho, it anh hudng dén ché do dao dong thiy tricu tong
hop. Cdc séng triéu thanh phan ¢o (thé quy vé 4 nhoém song chinh 1a:
1. Cée song nira ngay (ban nhat tri¢u): chu k¥ clia ching gan bang 1/2 ngay. CGic
séng ¢o ban 1a M, véi chu k¥ biing 1/2 ngdy mat tring (12 @iy 25 phiit) va S,
va chu k¥ bing 1/2 ngay mat troi (12 gio).
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2. Céc s6ng ngay (nhat tridu): chu k¥ cta ching gan biang 1 ngdy. Chang han
song K, c¢6 chu ky bing | ngay hiing tinh (23 gidy 56 phiit).

3. Céc séng chu ky dai: ¢6 chu ky tir 1/2 thang va dai hon. Vi duy ¢6 séng M; ¢6
chu ky 13,66 ngay, song S, ¢ chu ky 364,96 ngay.

4. Cdc song chu ky ngan (s6ng nude nong): ¢6 chu ky vai gior (tr 4 dén 8 gio).
Vi du séng M, cd chu ky 6,21 gid, M, ¢6 chu k¥ 4,14 gidr.

Bang dudi day chi ra cdc séng diéu hoa quan trong nhat thudng giap khi nghién

ciru thity triéu & cde viing khdc nhau.

Loai Tén song Ky higu Chu ky
Ban nhat triéu Mat tring chinh M, 12,42 gid
M3t tréfi chinh S, 12,00 gidt
Ellip mét tring lém N, 12,66 gio
Mat tréng mat trai K, 11,97 gids
Nhat tridu Mat tréng mat trai K, 23,93 gi¢
Mat trang chinh O, 25,82 gio
Mat tréi chinh P, 24,07 gig
Ellip mét trding 16n Q, 'I 2887 gia
Chu ky dai Mat trang nlra thang M, 13,86 ngay
Mat trang thang M., 27,55 ngay
Mat trdi nlra ndm S, 182,70 ngay
M3t trdi ndm S, 364,96 ngay
Chu ky ngén Nuéc nong 174 ngay M, 6,21 gio
Nue nong 174 ngay MS, 6,10 gia
Nudc néng 1/8 ngay M; 4,14 giér

2. Cac mo hinh s¢ tri tinh toan phan bo khong gian cna thay triéu

2.1. Mo hinh Hanxen

He phuong trinh xudt phdt 14 céc phuong trinh chuyén dong 2 chiéu ddi véi séng
dai, bd qua cac thanh phan phi tuyén va véi gia thit ma sdt ddy ty 18 tuyén tinh
véi t6c do dong. Hé phuong trinh chuyén dong va lién tuc trong trudmg hop nay
¢ dang:

du oC

LS 2.1
ot S 21)
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(v,+u); goi 1a pha thi¢n van; H;, g — 14 cdc hang s6 diéu hoa bién do va

pha, ching chi phu thudc vao diu ki¢n dia phuong tai vi (rf diém quan

trdc. Chi s& i biéu thi cho céc séng riéng bict.
Nhi¢m vu ciia bai todn phan tich di¢u hoa 12 tir mot (ap hop céce s6 licu quan ric
muc nuGe ricu tong hep licn tue trong mot kKhoang (hdi gian xde dinh tai mot dia
diém ¢¢ dinh, tinh ra duge cdc hing s diéu hoa bién do va pha 13 H, va g; cho
timg song don riéng biét. Cc hiang s6 nay dac trung cho timg dia diém ma khong
phu thuge vio thoi gian. Ching han theo phuong phdp Darwin phuong trinh (1.1)
bi¢n doi thanh dang:

Z(t)=A, + > (A cosq,t+ B, singt) (1..2)

Oday A, =R, cosp,, B, =R, sing,
véi R =f{H,, P == (v, +U); + g

Nhu vay véi chudi quan trice thue (& fién tye kéo dai, ta thanh lap duge hang loat
cdc phuong trinh dang (1.2). Ta s¢ giai ra tim dwoc cdc gid tri A, B. Tir do tim

duogce cac R; va ¢;:

R . B
R = \A~+ B, @, =arclg —4—’-
cudi cling s¢ tinh duye céc hing so dicu hoa Hy, g;:
l
Hi :'t;_Ri:' gi =P +(V{) +u)i

1
Tuy thuge do dai chudi quan trée licn tue va phuong phap phan tich ma ta nhan

duge hang sd diéu hoa clia s lugng séng khdc nhau. Chang han véi phuong phap
cap (Bo Hai Quan Anh) phan tich chudi 2 ngay quan tric ta tinh duge hing so
di¢u hoa cua 4 song, phuong phap Franco v6i chudi quan triic 7 ngay ta duoe 6
song, phuong phdp Darwin hay Doodson véi chudi 1/2 thdng va | thdng 1a duoc
11 song, phuong phdp Darwin hay Doodson v6i chudi 1 nam ta ¢é thé nhan duoc
hon 300 séng ... Tuy nhicn ¥mg véi timg dia diém do 16n clia cdc séng s& khdc
nhau. Thong thudng chi sit dung nhimng séng ¢6 do 16n dén mic nao dd va co thé
bO qua nhing song quéd nho, it dnh hudng dén ché do dao dong thiy  tricu (6ng
hop. Céc song tricu thanh phan ¢6 thé quy vé 4 nhém song chinh 1a:
. Cdc song nira ngay (ban nhat triu): chu ki cla ching gén bing 1/2 neay. Cic
séng ¢ ban 1a M, véi chu ky bang 1/2 ngay mat trang (12 gid 25 phit) va S,
va chu ky bing 1/2 ngay mat urdsi (12 gidy).
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-y A

-(i+ﬁ1=—go—c"—rv (2.2)
ot oy

ag

cuh  ovh
- 4+ —

+ 0 (2.3)
ot ox oV

u, v-cde thanh phan dong tri¢u trung binh theo phuong thing ding theo
cde trye x va y; £-do dang muc nude trén muc trung binh; {~tham s&
Coriolis; r-h¢ s6 ma sdt ddy; h-do sau bién.

Trong hi¢n tugng thuy tri¢u, dao dong mye nude £ va cae thanh phin van tdc u,
v bi€n d6i theo thoi gian theo quy luat diéu hoa:

u u
. S —1evl

-

O diy cla tde do goc song tricu thanh phin, T,v, £ -cdc bién do phite cta cde

ham trong Gng.
Dat (2.4) vao h¢ (2.1)-(2.3), loai trir thira s6 chita thii gian e™'™ trong h¢ phuong

trinh chi ¢on chita cdce n 13 bicn do phic:

Su—fv=—g— (2.9)
1554

o ot .

ov4+fu=—g- = (2.6)
(E}y,

ouh  h _ icC =0 2.7)

ax oy
Oday 6=1—1o

Tir cde phuong trinh (2.5), (2.6) ¢6 the riit ra bidu thic cla U, ¥ phu thude vio dao

ham cua £ :
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R R
(2.8)

vo-—2 % 5%,

52 4+fr x 8y

Dé rit ra duge (2.8), rd rang phai gia thi€t dinh thitc cta he (2.5), (2.6) khic
khong, ¢6 nghia 8% + f* # 0. Thay (2.8) vio (2.7) ta nhan duoe phuong (rinh dao
ham riéng bac 2 d6i véi muc nudc:

V2<;+I(th — J(h, Q)+ ( 8+ =0 (2.9)

Gday d=h+ &, conl(h, ) va I(h, &)1a cic todn tir duge dinh nghia bang:

J(haz)"&é}"—ga
052282

Phuong trinh vi plian dao ham riéng (2.9) 1 loai elliptic. Hanxen (1952) di chiing
minh ring khi bén trong mién nghién cttu v6i hé $6 ma sdt ddy khédc 0 thi nghiém
cua (2.9) s€ xac dinh hoan toan don tri theo gia tri duge cho {rén bién bao quanh
mién nghi¢n ctu. Chinh vi vay phuong phdp nay thuong duge goi la “phuong
phdp gid tri bién™.

Nhu vay phuong trinh (2.9) ducc giai véi di¢u kién bién I3 cho gia tri bién d¢ dao
dong muc nude tridu trén toan bo chu tuyén bao quanh mién nghién ctiu (G):

(%, V) |6 =wx, y) - (2.10)

Phuong trinh (2.9) vGi diéu kién bién (2.10) duge giai bang phuong phép sé tri.
Muén vay, mién nghi¢n cffu dugc phit biang mang 1u6i vuong. Trén moi nit ludi
s& vi¢t dugc 1 phuong trinh dai s6, trong d6 cdc biéu thie dao ham duge thay
bang céc biéu thic sai phan. Bing phuong phap 1ap ¢6 thé giai ra ham dao dong
mue nude tai mbi diém niit trong mién nghién cifu. Sau d6 st dung bidu thire (2.8)
ta s& tim dugc gid tri cdc thanh phan véan téc u, v. Nhu vay cdn lun ¥ mot dicu
rang phuong phdp nay chi ¢6 (hé dng dyng dugc khi thod man diéu kién
8% +f2 2 0. Dinh thic ndy lién heé giita he s¢ ma sl e do gée séng tricu va
tham s& Coriolis. C6 nghia 12 v6i mot phan triéu ¢6 chu ky xdc dinh, tai mot ving
¢6 Vi d6 ndo do twong dng vdi tham s§ Coriolis xdc dinh s€ xay ra diu kién
82 +£2 =0 va & d6 bai todn 12 bt dinh. Nhiing vi do nay duoc goi 1a “vi do
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chudn”, & d6 khong thé @ng dung, phuong phap Hanxen.

2.2. Mo hinh phi tuyén

Mo hinh dua trén h¢ phuong trinh phi tuyén 2 chi¢u mé ta chuycn dong song dai.
Hé phuong (rinh diy du c6 dang:

u + ll@-i- % u _ fv = —g%— C, E(u2 +vIY T A Oulj + a~:,
ct ox oy ox d ox”~ -
(2.1)
, : : T N My Ay
ﬁ+u--~--+\-*-f:-cﬁ-\i-+fu=v—g-(?-\‘3—Ch—\x—(u3 +v) T+ A < l: +2 : (2.2)
ay oy d ox '

&, oud | ovd_

0 2.3
5 oy (2.3)

8] day:

u, v-cac thanh phan van 16¢ trung binh theo do sau theo cde hudng X va 'y
tuong ung

£ - dd dang nive nude

d - dd cao ¢Ot nude (d=h + £)

f - tham s0 Coriolis

Ch- he¢ s6 ma sat ddy

A - h¢ s6 nhét ro1 theo phuong ngang

Day {a h¢ phuong trinh vi phan dao ham riéng dang hyperbolic, duge gidi vii cac
diéu ki¢n bién nhu sau:

- Tai bién cumg. duoe chia ra hai truong hop:

i/ N¢u bai todm bo qua thanh phén nhét réi ngang thi di¢u kicn khong tham
dugc sir dyng, nghia 1a tri¢t tiu cha thanh phan phdp tuyén voi bo cua toc do
dong. Pay 1a truong hop duge st dung trong nhiéu mo hinh tinh thiy tricu
clia cac e gia khac nhau, vi trong thue t¢ déng gop cua hi¢u ting nhdt roi
ngang trong bai todn thiy (ri¢u 1a khong ddng ké. Mt khdc dinh luong hé s6
nhdt r6i ngang A 1a van dé rdt khé khan, ngay ca xdc dinh bac dai Jugng cla
né con khdc nhau tiy timg tdc gid. Chang han cdc tdc gia Nhat Ban khi giai
cdc bai todn thity dong lyc hoc bicn cho cac ving bién Nhat Ban, Triéu Ticn,
Trung Qudc da chon gid tri ndy bién dong wr 10° dén 107 em?/s. Vice tinh dén
thanh phan roi ngang nhi¢u khi chi mang ¥ nghia d¢é so do tinh 6n dinh hon.
Nhu vay di¢u ki¢n bién citng khi khong x¢t thanh phan i ngang s¢ la:
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U,=0 (2.4)
O day U, 1a thanh phan phép tuyén véi b cha tée do nay.
ii/ Trong trudng hop bai todn ¢ tinh dén hidu tng nhdt 16 ngang, d¢ dam
bao tinh ding din cta bai todn, cin sir dung diéu kién dinh sdt tai bién ciing,
nghia la ¢ sdt bién cidng hoan toan khong ¢6 dong chay, cdce thanh phian dong
chdy theo cac hudng déu bing 0:
u=v=0 (2.5)
- Tai bién long:
Cho dao dong muc nudce tricu theo thoi gian 14y tir tai liéu do dac:
G = f(x, v, t) (2.6)
Tuy theo bai todn 1a (inh phan bs séng triéu don hay tridu téng hgp ma dang ham
f s€ khdc nhau.
i/ Néu séng don:
f=h;cos (gt — g) (2.6a)
ii/ Néu triéu 16ng hgp:
t =7, +> F(th, cos(q;t —g; +P(1)) (2.6b)
i

O day:
h;, ¢, 12 hiing s§ diéu hoa bien do va pha cia phan triéu i
F,(t), P,(t) 1a tham s& thién van bién do va pha clia phan tricu i
q; 12 t0¢ d¢ gde cha phan triéu i
z, 1a muc nude bién trung binh

He phuong trinh (2.1)-(2.3) vdi cde didu kien bien (2.4)-(2.6) dugc gidi s tri hodc
bang phuong phdp sai phan hitu han hoac bang phuong phdp phan tir hitu han.
Thong thudng thi cdc phurong phédp sai phan hiru han duge sir dung nhiéu hon vi
ching thuan tién va dJ ton thoi gian hon. Mot trong cidc so do sai phan thudng
dugc st dung 12 so dé Crank-Nicholson gidi theo phuong phdp truy dudi luan
hudng trén mang uGi xen k&. Co thé ndi cdc mo hinh 2 chiéu giai bai todn thuy
triéu theo hudéng nay da phét trién & mifc rit hoan thién & nudce ta hién nay, cho
phép tinh todn cdc bai todn phan bé cdc séng triéu thanh phan va di bdo thiy
tri€u t6ng hop cho céc thity vuc bat k¥ kha chi i€l v6i do chinh xédc ddp tng nhu
cdu thire t&€ Dac bict 1a vide tinh todn dao dong, muc nude triéu la kha t6t. Tuy
nhién vé dong tri€u nhitng k&t qua tinh 10d4n mo hinh cdn ¢é nhiéu sai 1éch chua
phan 4nh ding bitc tranh thuc t€. Nguyén nhan ¢6 thé 1a nhiing hiéu ting nhay
cam anh hudng dén dong triéu chua duge tinh dén ddy di va chinh xéc trong cdc mo hinh.
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L KET QUA NGHIEN CUU

1. Hé thong cac hang s6 diéu hoa thiiy triéu tai cdc tram ven bo va dio

Nhimy hdng s0 diéu hoa (HSDH) thay triéu nhan ducge tir phan tich diéu hoa cédc
chudi 6 li¢u quan tréc muc nuée lién ue dai ngay tai cic tram do dac dit § ven
b tuc dia hay cdc dao dong vai trd hét stic quan lmng trong viée nghlcn ctu hi¢én
tugng thiy tricu trong bién. Trudc hét 1y nhiing gld tri nay cd thé nghi¢n cifu cic
ddc trung ché do dao dong thily tridu tai nhuung ving dat tram, tinh todn cdc gia
tri cue tri hay du bdo do cao muc nude & thivi diém bat k¥ cho tram d6. Chinh trén
co' s¢ cdc HSPH thity (riéu ndy ma Tong Cuc Khi tugng Thuy van da tinh va
Xuél ban Bang thiy triéu hdng nim cho mot s¢ tram ven by (gém 13 tram ven by
nuGe ta va 4 tram thugce cdc khu vue 1an can). Mat khdc cdc HSDH thoy tridu tai
cde tram ¢O dinh la co s& cho cde mo hinh tinh todn phan bd khong gian cia ¢ic
dac trung thay (riéu va dong tridu trong toan bién. Nhimg HSPHH nay ¢ mot s¢
diém s€ d6ng vai trd 1a diéu ki¢n bién cua cdc mé hinh, & mdt 6 diém khac sé
diing 1am tiéu chuan d¢ hi¢u chinh, kiém dinh, kiém tra cdc mo hinh. Ro rang h¢
thong cdc HSDH thity triéu tai cde tram ¢é dinh déng vai trd cuc ky quan trong
trong viée nghicn citu thiy triéu va dong triéu trong mot viing bién.

Nhan thay vai trd thiél y&u cia he thong cac HSDH thay tricu, d¢ tai cAp nha
nudc KT.03.03 ¢ Ngjhu,n ctu thity triu Bién DOng’ (1991-1995) da thu lhdp va
chinh bi¢n $6 licu cdc HSDH thiy triéu tai cdc tram phan bd doc ven bdy va dao
trong Bién Dong. i chon loc va Ih()ng k¢ duge 275 diém véi cdc gia tri HSDH
lhuy tricu tai do, in trong san pham clia d¢é i po $O liéu hang s diéu hoa lhuy
tri¢u Bién Dong” (1995). Cic 6 licu HSDH nay dugce thu thap tir ¢de ngudn
chinh sau:

- Bang thay triu cina Monaco (BHI): Tidal list of harmonic constants.
International Hydrographic Bureau Monaco Pub. No26, 1936, 1953, 1959 ..

-~ Bang thuy tricu Anh (ATT): Admiralty Tide Tables. Trong nhitng nm 70-R0.

- Céc ngodn bd sung tr tinh (odn cia Tong cuc KTTV Vict Nam, Bang thiy
tri¢u Trung Qudc va mot s6 ngudn khic.

Trong s8 275 diém da ndi @ trén, phan bd & cde ngudn nhu sau: 29 (BHI}), 203
(ATT), 26 (Tong Cuc KTTV), 1 (Trung Qudc) va 16 (cdc ngudn khic).

Ciing cén chi ra rang mifc do chinh xdc clia cdc HSPH trong tap thong ké tren fa
khac nhau gilta cdce tram. Trong s6 nay chi ¢6 26% cdc tram 1a HSDH duge tinh
tr chudi s6 gy mot nam (r& 1en, con {ai 74% s6 tram duwoc tnh tir chudi quan tric
I thang, 1/2 thang hay ngén hon. DI ghi¢n chudi quan tric dai s¢ phan tich dwoc
nhiCu séng thanh phan hon va do chinh xdc cde HSDH s& cao hon. DU sao day
cting la mot (ap so licu ral quy gid ¢6 the sir dung vao nhicu muc dich khdce nhau
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d¢ nghi¢n ciiu thiy triéu Bién Dong ( hinh 20-23).

2. Panh gia vai tro cic yéu to trong viéc hinh thanh va bién doi hién
tuong thay triéu trong Bién Pong

2.1. Anh hudng hé s6 ma sdt ddy

Ma sdt ddy dong vai trd réit quan trong trong viée hinh thanh biec tranh phan bo
thiy triéu trong bién. Dac biét trong cac ving thém luc dia nude nong, ma sit
ddy 1am thay déi dang ké dao dong muye nude va dong triéu, 1a y&u (& chinh gay
sit tiéu tan nang lugng triéu & day. Ma sét duge tinh odn trong cdc mo hinh thuy
dong thity triéu 1a mot dai lugng ma cho dén nay dugce thira nhan rong rai nhat la
ty 1¢ v6i binh phuorg 16¢ do dong chay. Vi vay van d¢ chon h¢ s0 ma sat ddy luon
lA moi quan tam hang dau cta cde nhi nghién cifu tinh todn b tranh phin bo
thay iriéu.

Trong khuon khé dé tai c¢ap nha nude KT.03.03 da nhan duge mot s8 k&t qua vé
nghién cru chon he s¢ ma sdt ddy (rong bai todn tinh todn thity triéu Bi¢n Dong
nhu sau:

- Datién hanh tinh todn bai todn thiy triéu Bién Dong theo mo hinh thiy dong
vai cdc trudmg hop hé s6 ma sdt ddy khéac nhau, bién doi tir nho dén 16n cho 2
s6ng chinh duoc chon 1a K, va M,. Hé s& ma sdt ddy cho thay déi tir r&t nho
(0.5.107%) dén khd 16n (4.0.10”) v6i bude thay doi 0.5.10°. Cdc két qua tinh
todn clia timg phuong 4n duge dem so sdnh vdi trudng hgp ma sat ddy rat nho
(¢6 thé xem nhir anh huong clia ma sat 12 gdn bang khong) dé tinh ra sai lgch
tuyét déi va (rong doi cho timg diém trong toan mién tinh.

K& qua cho thay su ¢6 mat clia ma sdt ddy da lam thay déi dang ké biic tranh
phan b bi¢n do va pha cla dao dong mue nudce ciling nhu dong triéu. Di nhién h¢
& ma sdl cang tang, su sai khac cang 1dn. Véi dao dong muc nuée anh hudng cia
ma sal ddy thdy rd & céc vimg bién nong (nhr Vinh Bac By, Vinh Thdi Lan) hon
I4 cdc viing bién sau. Ching han khi so sanh truomg hop ma sit ddy trung binh
(2,5.10°%) vGi trudng hop ma sat day khong dang ké, sai léch bicn d6 cha song K,
& cde viing nude nong ¢6 (hé vuot qua 30cm (rong ting sai léch twong doi trén
40%), pha ¢6 thé vuot quéa 30°. Gid tri trong tng ¢ viung nuée sau 1a 10cm (sai
léch rong doi 15%) va 10° V6i séng M, can luu ¥ 13 sai léch tuong d6i ¢ ving
nude sau ciing s& kha 16n, mic du sai léch tuyét ddi cling chi 5-10cm nhung vi
ban than gid tri bién do chia M, & day 14 nho nén s€ lam tang gid tri trong doi.
- P titn hanh tinh to4n thir nghiém va so sdnh hai truong hop: tri s6 ma sat 14y
& dinh, bang gid tri trung binh 2,6.10° va tri s6 ma sat thay ddi & timg vi tri
~ tly thuge do sau bién.
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H¢ s6 ma sdt bién déi theo do san duge tinh theo c()ng thitc Vapnia:

-2
1+./1-
K=X}m—Y_2 2,!1
1_\{1

J ddy %-1& hang s& Carman, z, -la do gé ghé day, h-1a do sau bién. Tir cong thire
nay co thc, tinh ra bang sau:

Do sau: 10m 20m 30m 40m 50m
K: 3,6.10° 2,5.10° 2,010 18,104 1,7.10°

Két qua tfnh (odn cho 2 truong hop cho thdy nhin chung két qua sai khéc nhau
khong I6n, chi yéu sy khdc nhau xdy ra & cdc ving nude nong (Vinh Bic Bo,
Vinh Théi Lan, co Dai Loan, ...), & day sai léch twong di vé bién do muce nude
ciing nhu dong ¢6 thé dat tir 10+20% tai mot s§ diém.

- Nhiéu két qua tinh todn thir nghi¢m da chig 16 rang trong viing Bi¢n Dong
nén chon h¢ s6 ma sat ddy trong khoang 2,5.107 dén 3,0.10°. Bé tai KT.03.03
lh6ng nhat chon h¢ $6 ma sét day dang cho tat ¢d cdc mo hinh tinh 14 2,6.10°
(fa gid tr1 tuong dLI’OTlg: v(i gid tri ma Taylor da chon cho bién Airolen).

2.2, Vai tro cua luc Coriolis

Trong cac nghicn ciu trude day c6 1ac gia da tinh lyc Coriolis 14y gid tri trung
binh cho toan Bién Dong vi cho ring & vi do (hdp luc nay khOng Ién. Nhung ciing
cO cdc tdce gia khac cho ring déi v6i Bién DOng, 12 mot bién 16n trdi dai tir °0 dén
25°N, do d6 khong thé b qua sy thay déi cha luc nay qua ting vi d§, mac du & vi
do thép gid tri lue nay khong 16n nhu & céc vi do cao.

Trong khuon khé dé (i cap nha nude KT.03.03 da tién hanh (inh todn so sdnh 2
truomng hwp mo hinh tinh tridu Bién Dong véi gid tri khong doi clia lue Coriolis
gid tri ¢lia né thay ddi licn tuc theo vi do cia tung vi tri lrong bién. Bai todn tinh
cho cdc song ngay va nita ngdy chli yéu 1a K, vd M,. Két qua cho thdy cé sur khéc
nhau 10 rél trong bifc (ranh phan bd thay triéu trong 2 trudng hop dé néu. Dicu
dd cho (h&y khi tinh odn cdc bai todn thiy (riéu BlLI] bong can thiél phai tinh
dén sy thay doi lye Coriolis theo vi do dia ly.

2.3. Vai tro cua thanh phdn gia toc phi tuyén

Trong mo hinh s6 tri thiy dong tinh (oén thlly triéu dva trén co s& he phuong
trinh Saint-Venant ddy du, hicu tng phi tuyén tham gia trong hai thanh phdn
chinh, d6 1a thanh phan ma st ddy theo quy luat ty I¢ vdi binh phirong van t6c va
thanh phan gia t6¢ phi tuyén.
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Phan ddnh gid thanh phan ma sat ddy da uinh bay trén. Ciing trong dé tai
KT.03.03 da tién hanh xem xét thanh phan gia (Gc¢ phi tuyén. DE ddnh gid no, cdc
tdc gia da tién hanh giai bai todn trong 2 trudng hop: ¢d va khong ¢d thanh phan
gia 1o¢ phi tuyén tham gia trong h¢ phuong trinh, cde dir kién ¢on lai 1a hoan toan
nhu nhau. Sau do ti¢n hanh danh gid so sanh dinh lugng gifta 2 phuong an tinh,
tim ra sai [¢ch tayét doi va sai léch trong ddi cua chitng. Viée tinh todan duge ién
hanh cho hai s6ng chinh, tiéu bicu cho h¢ thong séng ngay va nita ngay 1a K, va
M.

K¢t qua tinh todn cho thay hi¢u ting gia t6¢ phi tuyén anh hudng 161 dao dong
muc nude khong dang ké khi gidi bai todn thuy triéu cho ca Bién Dong. Sai léch
tuyct déi v¢ bién do & phan 16n cac viing chi tir 0 dén 2cm, vai chd dat (81 da dudi
5cm, con ¢ pha sai léch tuyétl di hau nhu khong qud 5°

Tuy nhién hi¢u tng phi tuy¢n nay dnh hudng tdi dong tricu rd nét hon. & mot s
ving nhu gan co Pai Loan, co Quynh Chau, ving phia dong dao Hai Nam, viing
b& bicn Mién Trung Vict Nam va b tay Philippin su sai khdc tuyét doi giira 2
phuong dn tinh ¢ the dat (Gi Sem/s, con cac ving khac con lai trong Bién Dong
st sai I¢ch nay khong quéd | cm/s. Cé thé nhan thay rang hi¢u (ing gia (S¢ phi
tuyén sC ¢6 anh hudng 1o rét & nhitng viing ¢6 dong tri€u manh va ¢6 gradient (8¢
do dong Idn. Khi giai bai todn thiy (riéu & nhitng viing hep hon ¢é do sau bicén
doi manh bing bude ludi nhd do mo ta chi tiét sy bicn ddi ¢lta do sau thi ¢d thé
nhan thay sy sai 1éch 16 rang hon do tde ddng cta hice tng gia (6¢ phi tuy&n.

Nhu vay d¢ tinh todn dil chinh xdc hién tugng thity triéu, trong mo hinh khong
nén bo qua thanh phan gia (G¢ phi tuyén, dac bi¢t 1a khi nghi¢én ciu tinh todn
dong triéu.

2.4. Vai tro tdc dong truc tiép cua luc gady triéu trong Bién Pong

Su hinh thanh chuyén dong thay  tridu trong Bién Dong duge (hye hicn bing 2
con dudmng: mdt 1a séng triéu duge hinh thanh trong dai duong rong 16n va truyén
vao Bién Dong qua cdc cira nhu eo Dai Loan, eo Basi, co Kalimantan, co Malaca
... (thye 1€ day 1 céc bien 1ong gidi han bién voi dai duong bén ngoai); hai la
song tri¢u duge hinh thanh ngay trong Bién Dong dudi tdc dung truc tiép cha luc
gay tricu. Tir xua (Gi nay cde tde gid déu thita nhan rang con dudng thit nhat 1a co
ban, 12 chinh y&u nhat dé hinh thanh nén chuyén dong thuy triéu Bién Pong, cdn
con duong hit hai [a thi yéu, khong dang k&, tham chi ¢é thé hoan toan bo qua
khong cdn dém xia dén khi nghién citu ché do dao dong (hay tridu trong Bién
Pong. Bai toan thily tricu Bién Dong duge xét thudn tiy 12 bai todn truyén séng
tricu tir bién 1ong vao.

Tuy nhién rat cén thiét phai danh gid dinh lugng vé vai trd tée dong truc tiép clia
lue gay triéu trong Bién Dong. ¥ dinh sém nhal dinh gid tdc dong nay Ia nghicn
ciru cta Dang Cong Minh (1975), trong d6 da tién hanh tinh toan va it ra két
luan s bo rang (dc dung ruc 1iép cua lue gay tridu lén su hinh thanh thay tricu
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trong Bién £0ng néi chung 13 nho trr mot 6 viing hep ¢4 bict, vi vay co thé bo
qua thanh phan lyc gay tricu trong hé phuong trinh mo (a chuyén dong thiy tricu
trong Bién Dong. Nhém nghi¢n ctiu 1ai Vien Co hoc (D Ngoe Quynh va cic
cOng sy, 1998) di (ién hanh tinh todn ddnh gid anh hudng cua lue gay wricu trong
Bién Dong bang cdch gidi bai todn truyén triu trong bién véi sir ¢6 mat va viing
mat thanh phan luc gay tricu. Bai wdn duge giai cho 4 séng chinh: M,, S, K, va
0,. Sau d6 1i¢n hanh so sdnh dinh lugng gitta hai phuong an tinh dé rit ra sai i¢ch
tuy¢t doi va sai léch twong doi. Tur do ridt ra két luan vé& anh hudng cia hue gay
tri¢u, Mot s nhan xét va k&t luan rit ra la
- D61 vii song M,: Vige tinh todn dén 1dce dung true tiép cta lue gay wricéu trong
Bi¢n bong lam thay doi dang k¢ bicn do clia séng nay. Tai cdc viing Vinh Bic
B, Vinh Thdi Lan va phan phia Bong ctia bicn, bicn do song M, tiang ¢6 ¢hd
dat wr 4 dén 8cm (bor Philippin), tham chi t6i 14cm (gan co Quynh Chau va
ving ven bi Kicn Giang). Trong khi d6 6 mot 6 noi bién do lai giam khd
manh tir 4 dén 12cm (nhu ving phia bic Bién Dong, phia dong va nam cia
Nam Vict Nam). Sai I¢ch wong ddi nhicu noi dat tir 40 d&n 509% tham chi cao
hon.

- Doi vai song S, séng nay cd bién do nhd hon M, nén sai t¢ch tuyét doi cling
nho hon. Cic viing nay ting giam bién do cfing phan bd gidng nhu doi vdéi
song M,. Sai I¢ch twong ddi ¢ gid tri khd 16n dac bi¢t & viing bac Bien Dong
¢6 thé dat t6i gid (i vai tram phén tram, con phan 16n cde noi sai I¢ch wong
doi 1 10 dén 20% .

- Doi v6i song K;: Vice tinh todn dén tac dung trye tiép cna lye gay ricu noi
chung lam gidm bic¢n dd song & cde viing phia bic, ving trung tam bién (trong
dd ¢6 toan ho Vinh Béc Bo) va viing tdy nam. Phén ting bicén do & péan Philipin
va viing dong nam ciia bién. Mie do tang, giam déu nho r 1 dén 4em. Sai
I¢ch twong doi trong cdc ving ¢d tir 0 dén 10%.,

- Doi vai song O Cling giong nhwr v6i séng K|, cdc vung tang gidm bién do
ciing gén gidng nhu va4i song K. Tri s6 tang giam cfing nho, 16n nhat dat 4
dén 6¢m & ving gan co Kalimantan. Sai léch twong d6i trong cdc viing ciing ¢d
tr 0 dén 10%.

Nhur vay tir két qua tinh todn ddnh gid cho thay viée tinh todn dén Iuc gay tricu

trire tiép trong Bi¢n Dong dnh hudng it tdi cdc song chu ky ngay, trong khi d6 lai

anh hudng ro rét doi véi song chu ky nlra ngay. Tuy nhién séng chu ky ngay
trong Bi¢n Pong 1a chiém uu thé trong 0an bién, cho nén van ¢é cu s& de noi
rang khi gidi bai todn thiy triéu Bién Dong c6 thé bo qua thanh phén lyc gay
triéu néu nhu thue t€ ¢6 the chdp nhan mot sai ¢ nao day. Con néu cdn thi¢t phai
nang cao do chinh xdce tinh todn thiy triu (vdi sai s¢ vai cm) trong céc bai 1oén
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nghién citu hay tng dung (hi cén thiét phai tinh d¢n thanh phan luc gay triéu truc
tiép trong Bién Dong.

3. Nhitng két luan vé dac diém phan b thay triéu va dong triéu, phan
vang ché do clia ching va nguyén nhan hinh thanh hién tugng triéu da
dang va dic sic ¢ Bién Pong

Thong qua cédc két qua tinh todn md hinh s6 tri k&l hgp vii nhitng 6 licu thue do
v¢ thay triéu va dong triéu trong bién c6 thé rit ra nhitng k&t luan dinh tinh va
dinh luong vé dac diém phan bd bic tranh triéu ddc sic va phite tap cia Bién
bong. Nhirng ket luan ndy chi yéu dya trén céc két qué nghién cifu ciia dé tai cap
nha nude KT.03.03 (1991-1995) va mot s¢ nhom cae tée gia da duge cong bo.

3.1. Vé dac diém truyén song triéu

Tren co ¢ cde tinh tdn theo mo hinh 6 (ri thiy dong thily triéu cho 4 song
chinh M,, S,, K, O, 1a ¢6 thé nhan dinh tng quéat v¢ dac diém truyén séng tridu
trén toan bién va cdc bo phan cla bién nhu sau:

Hi¢n wrong thity triu duge hinh thanh trong Bién Pong, chil y&u 1a do séng tridu
truyén tr Thdi Binh Dwong vao. Khi truyén tir dai duong vao, theat ticn cdc séng
ban nhat tricu ¢6 bién do I6n hon rd rét v6i nang luong bang khoang gdp rudi
néng lugng chia cdc séng nhat triéu. Tuy nhién trong qud trinh truyén song (ridu
do diéu kién dia hinh bi¢n déi, nhdt 12 khi truyén vio viing thdm luc dia phia (ay,
trong d6 ¢6 hai Vinh 6n 12 Vinh Bic By va Vinh Thét Lan, cdc séng nhal tricu da
duge manh lén 1o rét va tai nhicu noi dd dp dédo thanh phén ban nhat tri¢u. Ngoai
ra do dia hinh ddy va hinh thai bt dac bi¢t clia cde vinh nay dé tao nén cic ving
nhat ri¢u thuén tdy hoac nhat tri¢u khong déu dong thai thu hep nhitng viing bén
nhat triéu hoac lam cho nhitng ving bdn nhat tridu tuy van tén tai song cdce thanh
phan nhét tri€u trong do da 16n 1en ddng k€, c6 nghia Ia thianh nhimg ving bén
nhat tricu khong déu. Chinh vi vay, bide tranh thity triéu & Bién Dong néi chung
va ndi riéng & mién phia tay clia bién 14 da dang va dic sic, ¢6 thé néi hiém thay
trén thé€ gidi so vdi su chi phdi ndi bat clia thanh phén nhat (ridu.

Céc dang song ti¢n hic ban ddu chuyén dan thanh dang song ti¢n-ding hoic
ditng-tién. Cic di€ém vo triéu (amphidrome) bén nhat hodc 1oan nhat duge hinh
thanh & hai Vinh 16n phia tay clia Bién. C4c viing niit séng vA bung séng clia céc
séng cling xuat hi¢n. Ching han viing nut séng bian nhat tridu & Vinh Bic Bo.
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Viing bung séng bdn nhat tricu bicn dg lon & khu vire eo Hai Loan va Vinh Pulo
Lakei, & day cdc duong dang bicn dg day dac va dong triGu chay khda manh do
diéu kicn ricng dia phuong. Phin con lai v6i dien tich khi rong ciia bién (hi bic
tranh thily triéu don gian hon nhiéu do & day d¢ sau bicén kha 16n khong [am bicn
dang nhicu dén buc tranh truyén song tridu.

N¢u xét Ly my hon, ¢6 thé thdy su hinh thanh cdc viing vo triéu cia cdc song 13 ra
khdc nhau. Chang han d6i vdi séng nhat tricu K, diém vo triéu thé hicn rat rd
nhung vdi séng nhat triéu O di€m vo triéu ¢ tay nam cira Vinh Bic Ro lai chua
thé hién ddy di ma ¢6 mot nira (hé hién o (trén dat lién). DO v6i séng ban nhat
tri¢u My, diém vo triéu & Vinh Thdi Lan dudng nhu ¢6 hai, nhung déu chua thé
hién tron ven trén bién ma déu ¢6 mot nira 13 do (rén dat lién). Riéng & Vinh Bic
Bo, doi voi séng béan nhat triéu M, khong hinh thanh diém vo tri¢u ma lai hinh
thanh dai nit séng (trén d6 bien do dao dong triéu ciing rat nho) tir Cat Ba (Vict
Nam) (&i Bic Le (dao Hai Nam, Trung Qudc). Véi trudmg hop séng ban nhat tridu
S, céch thé hien di€m vo tridu con miy nhat hon nita, do bicn do cla song S, {rén
bi¢n Dong n6i chung 12 nho, vi vay véi nhiing viing ¢6 bién do qua nho 0-lem tuy
cling coi la cdc diém vo tricu vdi sir quay vong chua day du cla goc pha nhung do
qua mo nhat nén khong ¢6 ¥ nghia (hat su trong thue (&, Vi tf cde diém vo tricu
trong Bién Dong theo k&t qua tinh todn mé hinh duoe ¢hi ra nhit sau:

56ng M, 8, 0, K.
Toa dd 1. 11%10N, 101°40E 2°30N, 105°45E 1. 16°35N., 10740E 1. 16745N, 107-10E
2. 8°00N, 103°45E 2. 810N, 103 40E 2. 530N, 102 35E

3. Dai niit séng Cat Ba-
BicLe

Nhin chung, trong qud trinh truyén sdng tir viing khoi nudc sau vao thém luc dia
nude nong, nhat 13 hai vinh 16n cha bicn, cde séng tricu ndo ¢6 bude séng dai hon
(O so v6i K| va M, so véi ;) thi 10¢ do tang bién do s¢ cham hon.

~ ~

Phan b6 cdc song chinh duge trinh bay trong cde ban dé kém theo muc nay.
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3.2. Pdnh gid do I6n thiy triéu va dong triéu Bién Pong (hinh 24, 25)

Sau day la mt s6 danh gid khai qudt vé gid tri cye tri cia mye nudc va dong triéu
tong hop trong Bién Dong. Day 1a van dé ¢o y nghia thue tién quan trong, dac biét
trong cong tac thi€t k& thi cong va quy hoach trong viing bién. Ngoai ra ¢dn can
thi€l trong viée xdc dinh muc chuéin cao do & luc dia va muc chufn do sau trong
cdc ban do hang hai, 8 0 bang thay triéu, ranh giéi lanh hai, x4c dinh cao do &
vling ven bién, ngoai khoi va cée déo xa. Tinh todn dua trén 19 nam. Két qua nay
tuy chua day du va do chinh xdc chua cao, song day 1a nhing ddnh gid khéi qual,
la tai licu tham khao (6t cho ca viing Bién Dong rong 16n.

Mot cach khéi qudt ¢6 thé (hdy do 16n triu cue dai ¢ Bién Dong trong méi chu ki
19 nam ¢6 thé vuot qud 5m & tay bac eo Dai Loan, ving dinh Vinh Bac Bo; vuot
qui 4m & bd bicn dong bac Viét Nam, bic co Dai Loan, phia trong vinh Pulo
Lakei va vang lan can Ving Tau (Viét Nam). Ving ¢é d9 16n thay  triéu khoang
Im hoac nho hon chit it 14 ving khoi khé rong 16n gitta Bién Dong 1iép gidp voi
phan bac ciia bién va viing rong chodn hdu khip cira Vinh Théi Lan. Cdc ving ¢6
do 16n tricu cyce dai trong chu k¥ 19 nam rat nho khong virot qué 0,5m 12 viing cét
ngang gan cira Vinh Théi Lan, viing nho 1an can Clra Thuan An (Viét Nam). Céc
viing con lai caa bién trong ving ven bd ¢6 gia tri tir 1,5m dén 4m va & ving khoi
¢O gid tri tr 1 dén 2m. Trong ving bién Vi¢t Nam tén tai ca nhitng viing ¢6 do 16n
tri¢e cue dai rat nho (£0,5 m) va nhimg viing ¢6 do 16n triéu cye dai 16n (24,5m),
cung nhiing viing ¢6 ch¢ do tricu khdc nhau xen k&. RS rang bide tranh dao dong
thdy (riéu & bién nude ta rit da dang.

Dong tricu cuc dai trong chu k¥ 19 nim & Bién Dong ciing thay ddi ddng ké
dudi 2em/s (chu yéu & ving khoi gén phia tay bac va gdn phia dong clia trung (am
bién) dén trén 100cmy/s (co Dai Loan, co Quynh Chéau), lan can Vinh Dién Chau
(Vict Nam), phia trong Vinh Thdi Lan, vinh Pulo Lakei va bd dong ban dao
Malaca.

Néi chung cdce viing ¢6 dong triu chay manh (vugt qua mot hai 1y/gid) 1a phan
I6n co Dai Loan, xung quanh ban dao Loi Chaw, Vinh Dién Chau (Vict Nam),
ving lan ¢an b dong Nam bo (Viét Nam), ven bir tay Vinh Thai Lan, dong badn
dao Malaca, vinh Pulo Lakei, ven b tay Philippin. Dai dong triu chay manh c6
thé kéo dai tr ven bd ra khoang trén du6i nlra do kinh vi tity theo ving. Téi
khoang cdch xa b chimg 1-2 d0 14 ddng wriéu (ré nén y&u di o rét (chi cdn trén
dudi 10 cm/s), trir trudmg hop trong Vinh Béc Bo va eo Dai Loan.

3.3. Phdn vang ché do thuty triéu va dong triéu

Trén co sy cde két qua tinh todn theo mo hinh 6 tri thiy dong trong toan Bién
bBong cho bon séng chinh, da nhan duge cdc hang $6 didu hoa thily triéu va dong
tricu tai tmg vi tf trong bién. Sau d6é xdc dinh tinh chat clia ché do thiy  (riéu
theo gid tri clia ty & phan loai. C6 nhiéu cdch d¢ xdc 1ap ty s phan loai theo gid
tri cua cdc song chil yéu. & day, da chon 1y 6 phan loai dua trén bdn séng triu
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chinh la M,. S,, K, va O, (ty s¢ Vander Stock) dé lam chi tiéu phan loai ché do
thuy triéu va dong tridu, do Ia:

HO] + HKl
- V¢ithay tricw: D=—"71——L
H,, +Hg
o N . V()l + VK]
- V@idong tricu: D= ——"———1
Vi, + Vs,

O day H 1a gid tri bien do dao dong mue nuée, V 13 214 tri modun van (8¢ ¢la cic
song tricu lwong dng.

Ty thude gid tri ctia D, tinh chit ch& do thuy triéu (hay dong tridu) duge chia ra
nhu sau:

D Tinh chat triéu
0+0.25 Bén nhat tricu déu

,25+1,50  Bdn nhat triu khong déu
1,50+3,00  Nhat tricu khong déu
3,00« Nhat triéu déu

Tir két qua tinh todn mo hinh va sau d6 xdc dinh ty s0 phan loai D, cdc tdc gia dé
tai KT.03.03 da xay dung cdc ban do phan bo dac trung ché do lhuy riu vi
dong tricu trong bai odn Bién Dfmg C6 thé rit ra mot s nhan xét vé bire tranh
phan bd dic trung ¢hé do thity triéu va dong triu Bién Dong nhu sau:

Vé ch¢ do thiy triCu: Ving nhat tridu déu (D>3) va nhat tricu khong déu
(1,50<D<3,00) chiém phan {6n dién tich cta bién v6i do 1én ridu dang ké & Vinh
Bic Bo (gid tri cue dai vuot qua Smj) va d¢ 16n vira phai ndm & phan con lai (tr |
dén 2m). Vung ban nhat tricu déu (0,0<D<0,25) chi chiém di¢n tich rit nho: hiu
khap eo Dai Loan v6i do 16n tridu tir vira dén rédt 16n (virot qua 5m); niva trdi cua
Vinh Théi Lan v6i d¢ I6n triéu trung binh va nho; mot viing rat hep & khu vuce clra
Thuan An (Vi¢t Nam) vdi bién do trung binh va nho, ¢6 thé néi nho nhat & Bién
Pong. Viing ban nhat ri¢u khong déu (0,25<D<1,50) chi¢m di¢n tich 16n hon so
v(1 viing ban nhat tricu déu va nam xen k@ giita cdc viing ban nhat tri¢u déu va
nhat tri¢u khong déu, trong dé cic viing ven bién Nam Bo (Viet Nam) va phia
dong ban dao Loi Chaw (Trung Qudce) 1a ¢6 do 16n tricu déng ké.

V¢ ch¢ do dong tridu: So véi ban d6 phan viing ¢hd do thiy triéu thi ban dd phén
vimng ch& do dong triéu phde tap hon nhiéu. C6 thé thdy trong Bién Dong ton tai
du ca bon loai dong tri¢u: nhat tri¢u déu, bdn nhat tri¢u déu, nhat tricu khong d¢u
va ban nhat tri¢u khong déu. Cic vung phan b6 xen k€ dan xen nhau rdt phic (ap
khong phan bé thuan nhat va rd rang nhu trudng hop ¢hé do (huy tridu. Mat khac
su (uong ting gilta ché& do thuy tricu va ché do dong tricu khong don gan vi su
xudt hicn cdc dang séng tricu khdc nhau & cdc ving trong bién, khong chi song
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tién, ma ca song ding, séng ditng-ti€n hodc séng tién ditng. Chinh vi viy ma c¢é
nhitng ving ché€ do thuy (ri€u va ché do dong triéu ¢b dic trung gidng nhau,
nhung cling c¢o nhitng viing hai loai ch¢ do nay lai ¢6 dac trung khidc nhau khong
cang loai. Nhin chung viing ¢6 ché do dong triéu hon hop (nhat triéu khong déu
hodc ban nhat triéu khong déu) chi€m phén 1én hdu hét dién tich cta Bién Dong.
Ving ¢6 ¢hé do dong tri¢u ban nhat déu hay nhat triéu déu chi chiém dién tich
nho va ndm rai rdc & cdc khu vire khdc nhau trong bién (xem cdc ban dé phan
viing ché do thiy tri¢u va ch€ do dong triéu Bién Dong).

C6 thé tém tédt phan viing ch€ do thuy triéu va dong triéu cing do 16n cuc dai clia
ching trong Bién Dong biang maot bang 16ng hop dudi day (bang 29)

Bang 29: phén vung ché dé thdy triéu véa dong hiéu Bién Bong

Thiy triéu Dang trigu o
Tinh chét B lon i Tinh chét B lon
BNT | BNTKD | NTKD | NT | max(m) | BNT | BNTKD | NTKD | NT max
o o {emis)
1. Eo béi Loan X 2+trén 5 X _ 25:1rén10
0
2. Ven bién Nam X 16:2.2 X X 8100
Trung Quée
3. Vinh Béc B
a. Ven bién Trung X | 3:téns X 25+100
Qudc X X X 1:45 X X X 25+100
| b. Ven bién Viet
Nam |
4. Ven bién Mién | «x X X 05:23 XX | 25250
Trung Viét Nam i
5, Ven bién dong X X 2+4rén3 | X X 25+50
Nam B Viét Nam
6, Vinh Thai Lan x
a. Ven bién tay X X X 09+1,3 X X X 25+50
" nam VN X X 1,124 X 25+50
(b Ven bien | X X x | 0633 | * X X x| 10+tren10
Campuchl.a, ) 06:25 X X X 0
¢. Ven bién Thai 10-100
Lan
d.  Ven bién |
Malaysia i o
7. Ven bién X X x| 24-4 X X % 10=r&n10
Brunay, Malaysia 0
8  Ven bién X X 12 X X X X 550
. Philippin
9. Eo Basi X X % 05+1,1 bt % X X 10--50
10. Vung khai
Bién Bong
a. Phia Bac X x | 09:15 | «x X X X 110
b. Trung tam X X 1,117 X X 1+10
¢. Phia Nam X X 15:2 X b % 2-10
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3.4. Tim hiéu nguyén nhan hinh thanh hién tuong triéu da dang va ddc suc
cua Bién Pong

Nhu cdc phan trén da trinh bay, ching ta da thu duge bic tranh thuy triu va
dong tricu ral da dang & Bién Pong vé6i thanh phén nhat ridu chiém wu the trong
phén 16n cdc khu vue cia bién. Nhitng nél dic thd clia thiy tricu Bién Dong rét
khdc véi nhitg nét chung ciia cde bién khdc trén (he gidi. Nhu (a bict hdu hét cdc
ving cua dai duong va bién (ren (th¢ gisi déu ¢6 ché do ban nhat tri¢u chi¢m wu
th¢. Ching han trong trén 3000 diém ndm & moi viing rén the gidi duge dua ra
trong Bang (hty (riCu Anh thi chi ¢6 17 diém 6 ty s giita bien do t6ng cong ca
cde song nhat tricu chinh (K, va O,) so vdi bieén do (6ng cOng cta cdc séng béan
nhat tricu chinh (M, va S,) dat @l 2,5 tr Ién va trong do da ¢6 7 diém thuoe Vist
Nam. Hay d¢ I6n cdc séng nude nong bac chan vi bac 1& & cdc viing ven hién ray
[a ddng k¢, nhidu noi vuot qud 8cm, tham chi ¢6 noi cdn vuot 15¢m ma trén (hé
gidi chi ral it noi ¢6 nhu vay. Réi ché do thily (ridu 16n tai & céc viing khdc nhau
trong bién ¢6 tinh chal dac trung ciia ca 4 loai va giita ch¢ do thuy triéu va dong
triéu lai khong dong nhat cung loai gidng nhau ...

Nhur vay khi tim hicu vé nguyén nhan hinh thanh hi¢n tuong tri¢u phiic tap va khd
déc bi¢t clra Bi¢n Dong ¢6 thé dat ra nhimg cau hoi sau:

- Thong thudng, theo ly thuy& thiy tridu va thue (€ vai da s6 céc vung bién
(rén th¢ gidi, thuy triéu ¢ ché do dic trung 1a ban nhat tridu, nhung & day,
Bién Dong lai ¢6 d 4 logi dac trung: ban nhat tricu déu, ban nhat tri¢u khong
déu, nhat triéu déu va nhat tri¢u khong déu. Hon nita ving ban nhat tricu laj
chiém ty I¢ rat it, con dai da s§ 1a nhat riéu chidm vu the, Vay nguyén nhan
tai sao ?

- Tai sao buc tranh thiy triéu rdt phic tap chil yéu & phéan phia tay cda bién
trong dé bao gom cd Vinh Bac Bo va Vinh Théi Lan, ngoai ra la & co Daj
Loan va Vinh Pulo Lakei thuy tricu ciing bién ddi kha manh. Trong khi do6 ca
ving khoi kha rong ctia bién thily tridu it bién dong ?

- Visao hinh thanh cdc séng nuée nong 16n & khu vire ven bién dong bang song
Ciru Long va mién lan can ?

- Visao dac trung chd do thuy triéu va ché do dong tridu lai khéc nhau ?

Nhiing nghién ciu trong thdi gian qua chua thé tra 1861 hél va thau ddo nhitng cau
hoi gidi thich co che hinh thanh va bi¢h déi hien tuong tridu da dang va dic sic
ctia Bi¢n Pong. Nhung di c6 mot s6 ket qua nghién citu bude dau di sau vio giai
thich mot s6 dac diém trong co ch¢ nay. C6 (hé 16m 1t mot s& nét nhu sau:

Thong qua phan tich vat 1y kél hop véi tinh todn giai tich thity dong theo céc
cong thie twong d6i don gian Nguyén Ngoc Thuy (1969, 1985) di nhan dinh réing
diu kién dia hinh va kich thuéc Bién Pong néi chung va hai vinh Bic Bo va Thdi
Lan n6i rieng ¢6 diéu kign thuan Ioi cho ¢h¢ do cong hwong déi véi séng nhat
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triéu, trong khi dé vinh Pulo Lakei va co Bai Loan thuan 1gi cho co ché cong
hudng vGi song ban nhat tricu.

Khi nghi¢n ciiu su truyén cde dao dong cudng bite ¢6 chu ky khic nhau tir cdc
bién long (co Dai Loan, co Basi, eo Kalimantant) vao trong Bi¢n Dong thong qua
gidi hé théng phuong trinh thuy dong lue nuée nong day di, D6 Ngoe Quynh
(1991) da chi ra rang co Basi ding [a dong vai rd quan trong nhat trong vice
truyén séng triéu vao Bi¢n Dong. Cic dao dong tir day duge lan truyén nhanh v
phét trién rong trong ca bién. Do diéu ki¢n dia hinh va kich thude clia bién cho
nén cho db & bicn long bien do cde song chu ky ngay va nira ngay I1a bang nhau
nhung song ngay da duoc tang bien do khi truyén vio trong bién, trong nhi¢u khu
vuc di lan 4t han song_, nira ngay va quyct dinh ¢hé do dao dong ngay trong phan
Ién cac khu vye cia bién.

P¢ nghicn cifu kha ning cong hudng cia cde séng tricu chu ky khac nhau trong
bi¢n, Pham Van Huan (1997) dd nghi¢n ciiu bai oén dao dong ty do trong toan
Bién ong thong qua gidi s§ tri h¢ phuong trinh thity triéu khong chita ma sat.
Pa ticn hanh theo dai bidn ddi mue nude tai 16 diém & cac vi tri tcu bicu trong
bién. Sau dé tién hanh phan tich phé tai nhimg diém nay dé tim ra cdc chu ky
rieng cuia dao dong. K&l qua trong pham vi tir 1 dén 60 gidy da tim duge 15 mod
dao dong ¢6 nang luong ddng ké trong do chu k¥ chung cho toan bién 1a 19.2 giv
va sau do 12 24 gio. Ngodi ra iy timg viing ¢on 6n tai nhitng chu k¥ khdc. Nhu
vay ¢6 thé két luan khd nang cong hudng cha cdc dao dong 6 chu Ky can ngay va
ngay 13 rdt 6 rang. Dicu do gii thich tai sao cdc song triéu chu ky ngay ¢6 dia vi
thong Lri trong Bi¢n bong. Ciing theo hudng nghién ctu nay, Pham Vin Ninh va
Tran Thi Ngoc Duyct (1997) da nghién ctu dao dong ricng clia khdi nude Bicn
Pong theo mot cach 1iép can khdce. Cic tdc gia da giai h¢ thong phuong trinh thuy
dong luc nude nong ddy di véi gia dinh 6 cde dao dong cudng bire (rén cdc bién
long véi bicn do khong doi (0.5m) va véi mot chudi cée chu ky khac nhau hién
d6i tr 2 dén 720 gid. Sau d6 (i€n hanh theo rdi bien do dao dong mure nude tai
(mg diém trong bién (6620 di¢m) tuong tng véi cde chu ky dao dong cuding bic
trén bien khdc nhau; tir dé Gim ra cdc chu k¥ troi hay pho cde dao dong riéng tai
ting diém. K&t qua chi ra ring toan bo Bién Dong ¢6 hai chu k¥ riéng la nirta ngay
(11-12 gi®y) va can ngay (18-21 gid), trong d6 bien do cong hudng can ngay bicu
hién o rét nhat. Riéng Vinh Bic B con ¢d chu ky riéng 32-36 gid vdi hicu tmg
khuéch dai bién do rat manh va Vish Thai Lan ¢é chu ky ricng 50-60 gio. Nhu
vay ¢an luu ¥ ring ch€ do nhat triéu déu & Vinh Bac Bo khong gén lién véi chu k¥
cong huong manh nhat cia thiy vue nhu mot s tac gia thuong quan ni¢m trude
day.

Mot cach ti€p can khdc d€ tim hiéu bie tranh thuy tri¢u Bién Dong 1a thong qua
phan tich nang lugng tricu. D¢ tai KT.03.03 da 1i¢n hanh tinh todn dong ning
lugng tricu di qua bién long va xdc dinh t6c do tdn xa ndng lugng trung binh trén
loan thuy vuc nhu sau:
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Dong nang lu‘o‘nu tri¢u di qua bi¢n long:

j pz(h2)cV di

O day p la mat do nude bién. ha 1a do sau bién, C do dang mue nude, V), thanh
phan phdp tuycn clia van e vai dudng bién L.

T6e do tdn xa nang luong trung binh trong toan thay vuc:

D = [kp(u® +v?)*"ds
5

G day k lah¢ 6 ma sat ddy, u va v 13 cde thanh phan van toc tricu, S [a mién tinh
toan.

K&t qua tinh todn da nhan duoe cde gi' tri dong nang lugng ¢lia tmg soéng tridu di

vao va di ra khoi Bicn Bong qua cdc bicn Iong cing 6¢ do tdn Xa nang hoong
trong bi¢n ghi trong bang sau:

Song W cua bién Idng (MW) DiMW) Sai 54 (%)
Eo Dai Loan Lach Basi Eo Malaca Téng :

M, 18,124 14890 2.999 35813 31832 | 125

S; 80 2315 501 2.896 2.370 222
MtS, 18,204 17.005 3.500 38.709 34.202

K. 78 : 28177 ; -8.754 20501 21.040 2.5

G, -189 15.804 I -6.892 8913 10.870 18,0 :

i

K0, ! =121 44 981 -15.446 29414 31 810 i

Qua bang thong k¢ két qua tinh W vi D ¢d the thay ring nang hiong tidu tir
ngoai dai duong truyén vio Bién Dong do cde séng ban nhat tri¢u 16n hon cic
sOong nhat tricu mot chift (khoang 1,3 1an). Song trong thee & G Bién Hong lai
thdy thanh phan nhat tri¢u chiém wu the véi cic viing ¢d ché do nhat tricu déu va
nhat ri¢u khong déu kha rong 16n, déu dé chiing (0 nang lugng (ridu da duge
phan bs lai do dicu ki¢n dia hinh va hinh thai duong biy clia bién. Ta cting ¢o the
thay rang Ong nang luong tricu di vao bién qua bien long (W) hau nhu duge can
bdnU voi nang lugng tdn xa (D) trong bién. Cdc viing nude nong duong nhicn 1a
ving tdn xa chinh cla nang luong ti¢u vi tai noi day vira ¢6 ma sét 6n lai co
dong chay lon.
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IV. KET LUAN VA KHUYEN NGHI

Bi¢n Hong 1 mot bica 1on ven lue dia cliia th¢ gidi dong thoi cling 4 mot viing
bic¢n ¢6 lich sir phong phd. T nhi¢u nam nay, nhat la hi¢n nay la mot ving bién
s0i dong vé hoat dong kinh (&, dicu tra thién nhicn cta viing Chau d-Thdi Binh
Duong, vit clia the gici, ma Viét Nam chodn gan tron by phia tay cla bicn.

Thity tri¢u & bidn nay néi tiéng v& sy da dang va dac sac cia nd vdi thanh phan
nhat tridu ddng k&, Vi vay da duge cde nha khoa hoc va cac nha hoat dong thue
(idn ¢ cae viing bién cla thd gici chi trong tr lau. DA ¢6 nhiu cong trinh nghicn
cttu, diéu tra vé thiy tridu clia cdc tde gid rong va ngodi nudc ién hanh cho bicn
niy. Da ket hop do dac, phan tich (i li¢u vl tinh todn theo cac mo hinh s6
thiy dong dé mo (& diing dan duge cdc bife tranh phan bo céc dic trung clia cdc
séng triéu chinh, phan ving ché do thuy tricu va dong tri¢u trong toan bién. Da
¢6 nhitng k&t qua nghien ctu chuyen dé sau sac va ddnh gid dinh hrong vé céc
hi¢u dng déng gép trong vice hinh thinh va bi¢h doi hicn wong thuy tridu cla
Bién Dong nhu lue eay tricu true HEp trong Bién Dong, thanh phin ma sdt ddy,
luc Coriolis, thinh phdn gia (3¢ phi tuyén ... Dac bict di co nhidu k¢t qua nghicn
cotru di sau Gim hidu vé co ¢hé hinh thanh hicn trong tridu da dang va dac sic cta
Bién bong. Su nghi¢n ctu thiy tricu Bi¢n bong da tién hanh nhitng bude maoi
quan trong, né khong dimg lai ¢ vice phan tich mo 14 hicn wong xay ra ma da di
au viwo nghien ctu giai thich co ¢h¢ hinh thanh va hicn déi cna hién tuong.
Nhing k&t qua nghicn ciu nhicu mat clia nhom cde tac pid d¢ tai cdp nha nudce
KT.03.03 (1991-1995) di lam phong phi thém rat nhicu v¢ phitng hi¢u bi¢t hicn
tuong thiy tricu trong Bién Dong.

Tuy vay, vin dé thity triéu Bién Dong van con nhicu vin d¢ can phai ti¢p tue
nghicn ctu sau hon dé 1am 1o nhiing quy ludt va co ¢he hinh thanh va bicn doi,
nang cao chinh xdc du bao dé phuc vy thidt thue cde nho cau thye (¢. Nhiing van
dé can duoe GEp tue nghicn cttu trong thdi gian (61 La:

I. Tiép tuc duy tri va nang cao cde hogt dong do dac trong h¢ théng cde tram vi
¢ dinh va tam thoi duge bo tri trong cde viing ven bo, dao va ngoai khoi. Co
sing do lien tyc dai ngay vé dao dong mue nude va dong tricu, dac DiclL (&
licu thye do vé dong (riéu cdn han ¢h€ rédt nhicu vé s6 lugng va thoi gian kéo
dii do dac. Phai tich luy déu dan nguén (ai licu niy, 1am co s0 cho tat ca céc
nghicén cliu sau 1icp theo.

. Phan tich didu hoa cdc chudi do dac licn e dai nghy (tr I nam trg 1en) de
hoin thi¢n bo hiing & didu hoa thiy ricu (HSDH) v nhi¢u song (tlr 30 song
(s 16n) cho toan bo viing hién. Nghién ciiu sy phan bd khong gian va hi¢n
dong theo thoi gian cha cdc HSDH clia cée song tricu.

3. Déy manh nghién cttu mo hinh s& tri gidi b win thuy tri¢u. Mo hinh 2 chicu
cho dén nay ¢6 thé néi 1a da khd hoan thicn, dédp Gng nhu cau thue € vé dao
dong mue nude tridu. Nhung vé dong tricu trung binh ¢on cd nhidu van dé
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phai luu ¥, can phai ddy manh nghién ctu sau vé mat ny hon nifa. Nang cao
do chinh xdc ctia cdc mo hinh 2 chiéu theo cde hudng sir dung cédc uéi tinh
1i¢p ¢an 10t hon vdi duong b, mé 4 ty my va chinh xdce dién bién clia dia hinh
ddy, nang cao do chinh xac clia cde s6 tri trén bién long, ddnh gid ding oid tri
cua lye ma sdt ddy va h¢ s¢ nhét 161 ngang ... Dong (hoi dé nghien ciiu duge
cdu triic thing dang cta dong triéy, can phai phét trién mo hinh 3 chiéu tinh
an thiy triéu trong bién.

Can ti¢n hanh nghién ctiu bai todn thiy (riéu (Ong hop, e hai tdn mo ta biic
tranh thily ri¢u thuc (€ bao gém nhi¢u séng thanh phian ma khong tdach ra
nghi¢n ciu ¢dce song don rieng bict. Trén co sO nay mdéi ¢6 kha nang (inh todan
dur bao bife tranh thiy triéu va dong triéu xay ra trong thoi diém bat Ky ma ta
can quan tam phuc vy cde yéu cdu thye 18 Mat khac cin thi¢t phai ti¢n hanh
nghicn ciu ¢d bai todn hdn hop, k&t hop gitia dao dong thay (ridu vdi cac qud
trinh khdc nhu dong chay do gid, nude dang bao, song bido, dong chay do
song, su khong dong nhat mat do ...

Can 1i¢p tue nghicn cttu v¢ co chd hinh thanh va bién dbi bie tranh thuy  tricu
trong Bién Pang va ¢ timg bo phan cia bién nay. Lién quan dén né [ cdc vin
d¢ v& ma sdl, truyén va ticu tdn niang lugng bicn, cong hudng ... cdn phai ticn
hanh nghién ctiru day da va sau sac thém.

Ngoai vice nghién cttu biic tranh chung thily tri¢u trong 10an Bi¢n Bong, ¢dn
thi¢t phai tién hanh nghicn cifu chi tiét cho cdc luu vie nho hon nhu Vinh Bice
Bo, Vinh Thdi Lan hay cdc vung vinh hep hon nifa dé phuc vu cho ¢de nhu cdu
thye tién dat ra trong cde du an xay dung, bio v¢ va khai thic cde ving bién
cu thé. Trong dé cn luu ¥ nghién ciu foai bai todn lién quan 1Gi sur bicn dong
cha cc bai tridu, bii ndi luon thay déi phu thude vao muge tridu.

Nghi¢n ctiu xdc dinh mue nude bién trung binh nhiéu nam va sur bicn dong
cha nd theo xu hudng dang, ha mue nude oan ¢du. DE nghién ciu van dé nay
can thict phai tich [uy ¢6 h¢ thdng ngudn & licu do dac ¢6 do chinh xde cao
va kéo dai.
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1
DAO PONG RIENG CUA NUGC BIEN DONG

1. MO AU

Xem x€L dao dong riéng coa thiy vye ¢d vai ro dac bigt quan trong trong vice
hi€u bi¢t ch¢ do thuy tridu, trong viée XU 1y cde $6 licu mue nude thue do va
trong vi¢e phong tranh nhiing dao dong cudng bic ¢ thé gay nén hién wong
cOng hudng.

O Vict Nam, nghién ciu phd dao dong riéng Bidn Bong duge bat dau bang cdce
cong trinh |1-4} va sau do [a cde cong trinh [5-7]. M&i licn hé cua phd cée dao
dong riéng vai sy cong huong trong dao déng muc nude va ¢o ¢hé hinh thanh
nhimg hi¢n trong thuy tricu phic tap va doe dédo & Bién Dong da duoe xem xét
[2], [3]. [4] va trong phdn thuy tricu cia chuyén khao ndy. Cédc cong trinh | 1-4|
dua vao vice phan tich pho cde s6 licu thue do va chll y&u 1A két qua tinh todn dua
trén mo hinh nude nong, tuycn tinh khong ma sat, dao dong wr do véi mue nude
cho trude ban dau, con cdc cong trinh [5-7] dva trén két qué tinh todn theo mo
hinh nude nong phi tuy¢n day du. ¢6 lue ma sdl, dao dong cudng bic do cde dao
dong cho trude cia muc nude tai cde co Dai Loan, co Basi va co Kalimantan vi
phan tich mue nudée.

Cic két qua nghién cttu dé da chi ra phé cde dao dong chung toan Bién Dong va
riéng cho Vinh Bac Bo, Vinh Thdi Lan.

Phuong phap nghién ciiu chinh:
- Phan tich pho dudng dao dong muc nuée thue do hodc inh todn

- Gidi bang s0 cic mo hinh todn (dao dong w do, khong ma sat va dao dong
cudng bue ¢ ma sat).

- Phan tich k¢t qua



142 BIEN DONG 1. KHI TUONG, THUY VAN DONG LUC BIEN

H. KET QUA NGHIEN CUU

1. Nghién ciu phé: cia chudi so ficu 1 niam, do Wmg gis tai Hon Dau, Da
Nang., Quy Nhon, Ving Tau ¢6 tng dung ham lgc s6 licu xuat phat va cach lay
trung binh va trung binh truot ¢6 v trong [ |, 2]. K&t qua nhan duge nhu sau:

- Tram Hon Dau. Hai chudi muc nude timg gitr do dai mot nam (nam 1975 va
1987} cho cdc chu ky:

- 88.33-31,25-25,00-20.83-19.23-12,20-10.,6-9,43-8,33-6,3-6,2-4,3-3.6 gi0.

- Tram ba Nang. Chudi muc nude timg gicr do dai mot ndam (nam 1987) cho céc
chu k¥

- 35,71-31.25-23.81-19,23-17.2-12,50-11,63-10,4-9.26-7.5-7,1 gi0.

- Tram Quy Nhon. Chudi muc nude timg giss do dai mdt nam (ndam 1987) cho
cée chu ky:

- 35.71-23.81-20,83-19.23-17.2-12,50-10,8-9,8 ¢10.

- Tram Viang Tau. Chudi muce nude timg gio do dai mOl nam (nam 1987) cho
cac chu ky:

35,71-31,25-25,00-2  0,83-18,5-17,8-14,5-13,5-12,50-10,87-9,8-7,5-6,2-3
gidy.
K¢t qua tinh cho phép nhan xét nhitng nét sau day:

Ncu quy ude goi nhitng dao dong véi nhitng chu ki ndm ngoai khodng gitia céc
chu k¥ nhat va bdn nhat tri¢u (25,00-12,2 i) tudn tu 1a nhitng dao dong tan thip
vl tAn cao, thi thay ring cdc dinh pho cha cée dao dong tdn thip va tdn cao thé
hién 1t rd nét hon ¢a. Trong cdc phd ¢on ¢d thé thiy nhiing dinh nhd hon 6-4 ¢id
th¢ hi¢n it rd nét nhung ¢é mat thudng xuyén & nhicu chudi loc.

2. Giai s6 va phan tich pho

ba giai bang s6 bai todn nude nong phi tuyén khong ¢6 ma sat véi mye nude cho
trurse tai thasi diém ban dau va phan tich pho tai 16 diém |2] (xem hinh 26).

D¢ gidi bang s6 toan bd Bién Hong duge xap xi bang mang ludi vai bude ludi
bang Mot do kinh vi. Phan bién cing 1a oan bd by cia cde nude xung quanh,
nhimg, co bicén hep xen k€ véi nhitng chudi dao nho. Chi riéng & phan dong va
bic, co bar Loan va co Luxong véi do sau ¢ gita wan g ¢d 100m va hon 3000m
duge coi la bien long. Cde tri u, v, n duge tinh & cde dicm x¢ dich nhau mot nira
bude Tudi. Bude thai gian (bang 150 gidy) duge tinh v6i do chinh xéc bac bdn cua
chudi Taylo. Do dai cde chudi tri s¢ muc nude tinh duge ding d¢ phan tich phd
cdc dao dong wr do bing 1000 vai do gidn doan biang 1 gid.
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Hinh 26. Vi tif cde diém tinh doo dong riéng vé thi du phan tich phd tai dinh vinh
Théi Lan (@) va dinh vinh Bdc B ()

Tat ca cdc pho nhig dao dong ty do duge xay dung cho 16 diém phan bs doc
theo cdc bd va phan khoi va trong dai chu ky tir 1 dén 60 gid dd phan biét duce 15
dao dong (mot) tr do v6i nang luong dang ké 1a 60; 24; 19,2; 17,2; 14,7, 14,3
13,2, 11,6; 10,6; 9,7; 9,4; 7.6; 7.1; 6,1 va 4,2 gi. Nhimg ving khdc nhau cia
bién; ngodi nhitng mot chung véi toan bién 13 24 va 19,2 gidy, ¢on ¢6 nhitng mot
dia phuong, thi du ¢ vinh Théi Lan ¢6 mit nermO mot véi chu k¥ 60; 14,7 [1,6;
10,6 va 9,7 ¢ 510 & vinh Bac B-17.2 vax 14,3 gidy, viing b sau 1idp gidp mién Trung
Vict Nam va ngoai bién khoi-17,2.

Nhu vay, ket quad gidi s cling bao gém 1 s6 chu ky dao dong rieng nhan duoc
bang cdch phan tich phé chubi s6 lieu thue do tai 4 tram Hon Déu, Quy Nhon, ba
Nang, Viing Tau. Sau d6 di so bo chia Bién Dong thanh 6 viing |2, 4] dao dong
riéng.

3. Giai s0 va vé do thi

Trong cac cong trinh [1-4] da sit dung m6 hinh tuyén tinh, chi ¢6 eo Dai Loan va
¢0 Basi (co Luxoéng) mdi duge coi 1a bién long va khong (inh dén luc ma sal.
Nhitng han ch¢ d6 lam cho viée xdc dinh phd dao dong riéng con thi¢u chinh xéc.
¢ day, ngoai vi¢e tinh dén ma st ddy, ca eo Kalimantan ciing dugc md va nghicn
ctiu sy truyén séng triéu ¢6 bien do gia dinh (50cm) vao Bién Pong theo mo hinh
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phi tuy¢n day du.
Cd¢ u diém chinh ¢lia phuong phdp nay so véi cde phuong phip khac, do 1a:
- Xdc dinh duge phé 1dn 6 ricng cho wan thity vye vacua timg diém quan tric

- Xéc dinh duge mite do khuCeh dai cde song cOng hudng {ing vdi cde chu ky
cOng hudng cu (hé

O day giGi thicu k&t qua nghi¢n ciru dao dong ricng cliia nude Bién Dong theo

phuong phap da s dung trong [5-7].

M6 hinh tinh

Nhir da néi & trén h¢ phuong trinh duge st dung & day 1a he phuong (rinh nude

nong phi tuyén hai chiéu ngang véi dicu Kién nude tinh tai thoi diém ban ddu va

dao dong ditu hoda cua muc nude tai bicn long dudi dang ham cia (hii gian véi

chu ky ty ¥ ciing nhu di¢u ki¢n khong thdm tai bién ciing.

Bi¢n long cua Bién Dong gém Eo Dai Loan, Eo Bashi (vé phfa dong béc) va Eo

Kalimantan (vé phia tay nam). Tai cdc bién d6 mue nuée duge cho trong dang:

E=Acos(2rt/T,)

v A=const = 0.5m va chu ky T, duge 14y tir 2 dén 720 gicr (30 ngay).
Khoang cich giira cic chu ky tinh AT; =T;,; - T, duge lidy bang

- lgitr doi voi céc chu ky tir 2 dén 40 gid,

- 5 gio doi voi cidc chu ky tir 40 dén 90 gid,

- 1 ngay doi véi cde chu ky 1 90 gitr dén 1S ngay,

- 5 ngay doi vai cde chu ky tir 15 ngay dén 30 ngay

- 0,2 g1y d6i vdi cédc chu ky 1an can cia cde dinh bién do cong hudng (vi du lan
can 11 va I8 gid).

Ludi tinh 1a vuong voi do dai 22224 m (tde 1/5 d§ vi bice). Chuong trinh tinh todn
la phin mém TIDEFLOW ctia Hydraulic Rescarch Wallingford (Vuong Qudc
Anh) dugc cai trén may PCS586. Bude thoi gian tinh duge 1y phu thudce vao chu
Ky tinh (tr mot vai phit dén vai chue phat).

Két qua tinh

V61 mo hinh tinh va cde phuong 4n thay doi T, da dé cap & tren. KEt qua tinh duge
theo di tai 6620 dicm tinh clia Bicn Dong. Tai mdi diém déu ¢ thé nhéan duge
bi¢n doi ctia dao dong mue nude (do ech clia muce nude so vai mat khong ban
dau) theo cde chu k¥ tir 2 gior dén 30 ngay. Mién tinh v mot s6 thi du vé bién doi
bieén do tai mot 6 diém trong Vinh Bac Bo: 750, 887, 1014, 1205, 1403 xem hinh
3, i cde diém 3877, 3091, 3361, 4357, 4028 trong Vinh Thdi Lan xcm hinh 4 va
cac diém 49, 69, 104 xem hinh 30 gan Eo Dai Loan. Vi tri ctia cde nit tinh ma
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do thi duge bidu dién (trén cae hinh ve ¢6 thé xem trén hinh 27.
a. Doi voi toan Bién Pong
Tai hau hét cde diém trong viing tinh ton tai 10 rét 2 khoang chu k¥ riéng:

= Can ngay (18-21 ¢id) chitm 91% (ke 5992 trong 6620 diém)
- Nira ngay (11-12 gio) v4i tan sudt xual hién 65% (e 4115 trong 6620 di¢m)

Ngoai ra con ¢d (hé ¢o cae chu kv cong hmmu nam trong khoang 4-7 S10, song

khong dude 13 rét bang khoang chu ky cong huding k¢ tren (xem cde hinh 31 va
325,

Vé bi¢n do cong hudng ma xét thi khoang chu ky [8-21 gits la lom hon ca véi bicn
do ¢6 thé dat dén 3,5m nhu trén hinh 6 hodc gan 2m nhu trén hinh 32 tie bien do
¢6 the duge kich 1én tir 4 dén 7 14n. Bien do cOng huong véi cde chu ky nua ngay
thudng tang rat khong ddang k& rir ving ean Eo Dai Loan (xem hinh 30)

b. Doi voi ving Vinh Bdc Bo

Ngoai 2 chu ky néi trén véi tan susl xuat hicn twong tng 2 55% (tde 170 didm
trong 310 diém) doi vdi chu ky nira ngdy va 62% (tie 193 diém trong 310 di¢m)
doi vii chu ky can ngay thi & Vinh Bac Bo con t6n tai chu ky cong hudng 32-37
gity ¢hicm 89 % (e 276 diém trong 310 diém).

V& bién do, ¢ Vinh Bic H() chu ky 32-37 gity gay bicn do cong huting 16n nhat.
dat ¢d [.2Zm-1.8m (e ¢ 2,5-3,5 1dn, so vdi cde chu ky cong hudng con lai clia
Bi¢n bong (xem hinh 28). Tuy nhicn cde chu ky ntra ngay va 4-7 ¢idy cling ¢ thé
khucch dai bien do rat ddng ké (2-2.5 1dn).

Can luu ¥y ring g4n Eo Quynh Chau ciing nhu ¢ ctra Vinh bicn do cOng hudmg [6n
nhat tuong ting vaGi chu ky cong hudng cén ngay chung cho ca Bién Donu

c. Poi véi vang Vinh Thdi Lan

O day ngoai hai chu ky cong huong chung cho toan Bién bong vii tin sudl hién
tuong tng 50.4% (tic 318 di¢m trong 631 di¢m) doi véi chu ky ntra nnd} va 944
(uic 594 dicm trong 631 di¢m) dsi véi chu k¥ can ngay tht ¢ day con ton tai chu
ky cong huong tir 50 dén 60 gids, chidm 10049 (631 di¢m). Neoai ra cling ¢6 thé
(60 tai cdc chu ky cong hudng tir 4-8 gitr (xem hinh 29). Vé bicn do ma x¢t, khic
véi Vinh Bac Bo, Vinh Thai Lan ¢ong hudng chil yeu doi vdi chu ky can ngay véi
bicn do ¢6 the tang lén (i 5, 6 lan (xem hinh 29), con cdc chu ky cong hudng
khic k¢ ca chu ki dac thh 50-60 gi¢s cho Vinh Théi Lan cting khong ¢6 kha nang
khuéch dai bién do.

Cén luu ¥ rang ddi v6i toan Bién Dong noi chung ciing nhur Vinh Bae B0 va Vinh
Thai Lan ndi riéng khong (o tai cde chu k3 cong hudng trong, khoang 70 ity dén 30 ngay.
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d. Chii y

Cac kdt qua trén cho thay chu k¥ nhan duge cho 16 diém theo doi trong [|] duge
khang dinh lai ¢ day khi ta theo doi & 6620 diém, Song khoédng chu ky cong
huOng can ngay rong hon mot cach ddng k& (1ir 18 dén 21 gidy). Neoai cdc chu ky
can ngay nay O Bicn Dong con t6n tai chu k¥ nita ngdy. Chu k¥ cong hudng nira
ngay do c¢o thé tang bien do rat ddng ké & mot s6 viing nhu phia Fo Dai Loan.
Céac chu ky ay duge xde dinh bdi viée phan tich do thi tai bién trinh myc nude tai
6620 di¢ém. Khong phét hién thay chu k¥ 24 gidr nhu trong | 1-4].

bai vaoi Vinh Bae Bo va Vinh Thai Lan ngoai cdc chu k¥ cong hudng chung clia
toan Bi¢n Dong con t6n tai cde chu ky cong hudng richg trong tng 1A 32-36 gidy
cho Vinh Bic Bo, 50-60 giy cho Vinh Thdl Lan. Dai vai cic chu k¥ cong hudng
riéng nay hi¢o tng khuéch dai bién do déi véi Vinh Bac Bo dac bict manh. Chu
ky dao dong nira ngay cling gay khuéch dai [6n hon chu k¥ dao dong can ngay.

I KET LUAN

- Béng cdc phuong phip khdac nhau, phan tich dao dong tu do va dao dong
cudng bic da nhan dugc cde 1dn s& dao dong ricng ctia Bicn Dong. Toan vinh
c6 chu kv dao dong riéng can ngay va sau do la ¢an nira ngay. Cée chu k¥ can
ngay va can nlra ngay 1a cdac chu k¥ dao dong tu do chinh va chiing ¢6 mdi
quan h¢ mat thict véi ché do riéu ngay va nira ngdy & Bién Dong. Ngoai ra &
Vinh Bic B0 con ¢d chu k¥ 32-37 gity va 4-7 gioy, & Vinh Thai Lan ¢on ¢6 chu
ky 50-60 gity v 4-8 @iy nita. Né&u cho sdng tricu & bién 16ng 14 0,5m thi:

- Trong Bi¢n Dong cdc song chu k¥ can ngay ¢6 th¢ ¢6 bién do ¢6 thé 1am tang
bicn do 1¢n 4-7 lan.

-

- O Vinh Béc Bo, cdc song ¢6 chu k¥ 32-37 gidr ¢6 (hé 1am ting bicn do len 2,5-

o

3,5 lan, ¢On cdc séng ¢6 chu ky 4-7 gioy ¢d thé 1am tang bicén do 2-2,5 lan.

- O Vinh Thdi Lan, cdc song can ngay 18-21 iy [am tang bicn do 6i 5, 6 lan.

Ngoai ra khong 16n tai chu k¥ cong huong trong khoang 70 git-30 ngay.

Can luu v ring ¢hé do nhat tricu & Vinh Bic Bo khong th¢ duge xem xét nhu chu
ky cong huong thue sur trong ¢o hoc. Vé thue chat cac chu ky séng ngdy ¢6 (hé
ing v&i bién do triéu cao nhdt so véi cac séng wri€u khde nhung trong nhicu
truong hop con xa mdi dat dén bién d¢ cong hudng (xem hinh 28). Dicu d6 chiing
16 ¢dn phan bi¢t chu k¥ cia ch& do tricu véi chu ky ¢ong hudng clta thay vue
Vinh Béc Bo.
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Hinh 27. Mién tinh
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Hinh 28. Bién d&i dao déng muc nuée H (m0 theo chu ky T (gio) tai vinh Béc Bd
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III

MU'C NU'GC CUC TRI O BIEN DONG

I. TINH HINH NGHIEN cUU

Nhing cue tri muc nude bicn 13 doi twyng nghién ctru nham nhi¢u muc dich. Cic
tri $0 16n nhat, nho nhat ctia muc nude bién va xdc sudl xay ra ching cin duoe
tinh d¢n trong thi¢t k& thiy cong trinh va ¢ong trinh ven bicén.

Trén the giGi dd 1on 1ai mot Iy thuyel khd hoan chinh v¢é phan tich cue tri trong
théng k¢ todn hoc. Ly thuy@t ndy duge dp dung vao khi tiong (hity van véi nhimng
dac dicm phan b khéc nhau trong cde chudi quan trac cha cic y¢u (o khi hau,
thuy van. V6i trudng hop chudi quan trac myc nuée khong di dai dé 4p dung
cong cu phén tich cia ly thuy¢t vé cuc tri, diéu nay thudng gap trong nghién citu
tim ki¢m thict k& trong déi bo va clra song, ngudi ta ¢6 thé sir dung myc nude cuc
tri Iy thuy¢t gay bai nguyen nhan thity triéu thuan tay .

Trong nhicu bai wan thie (& muc nude 1y thuyét thap nhat duge chdp nhan tm
s& khong do sau & cde bicn ¢6 triéu. Muce nude nay duge tinh bing cdch lay do
cao mue trung binh xudt phac trir di gid tri cue dai ¢ thé ¢ cha bien do wicu theo
cdc dicu ki¢n thitn van. & mot s& nude gid tri ndy duge xde dinh biing cach phan
tich do cao tricu trong chudi do cao nhicu nam (Iy tdng nhat 1a 19 nam) dy tinh
theo cdc hing <6 didu hoa, uie ngudi ta chon 14y do cao muc nude rong thap nhél
trong sO (& ca nhitmg do cao du tinh wrong nhitg nam d6. & Nga muc nudée 1y
thuyCt thap nhal durge xde dinh bang phuwong phap quen thuge ctia Viadimirsky.

Phuong phap Viadimirsky cho phép giai chinh xde bai todn theo cde hing o dicu
hoa ctta 8 phan wri¢u. Nhitng phan tricu khdc chi duge tinh dén mot cich gan
diing. Ngay nay nhiing thao tac tinh todn c6 th¢ thyc hién nhanh trén mdy dicn
toan, vi¢e tinh cac do cao cue tri cua thiy tricu ¢é thé thue hién theo nhitng s do
chi 1i¢1 hon va ¢6 kha niang nang cao do chinh xdc bing cdch dua vao tinh todn
moOL s6 luong bit kY cde phan triéu. Trong phdn sau sé& trinh bay chi ti¢l vé
phuong phap nay do Peresupkin phat tricn.

Hi¢n chua tim duge nhitng cong trinh da cong bd ctia cde de gid nude ngodi vé
két qua nghien ciru mue nude cue tri & Bién Dong.
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3 Viet Nam. vice nghién ctiu mye nude cue tri madi duge bat ddu trong vomg do
hon chye ndm s lai day, nhiing k¢t qua co thé noi con rat it va méi ¢hi dé cap 16i
cde vung ven bo va dao nude ta 1 chi yeu. Cong tac quan tric muc nude bicn
dugc thyce hi¢n chu yéu nho he thong tram hai van ven bo va dao cua Toéng Cuc
Khi twong Thay van. Cho dén nay, nhin chung & ven b nude ta nhiing tram do
muce nuGe licn e nhicu nam con it va s6 ndm quan trac ciing chua di dai. Vi
vay. vice nghién ciiu dién bic¢n cia mye nude néi chung va tinh toan thue nghi¢m
cue trl mue nude qua tai licu do dac noi rieng con duoe thue hién rat han ché va
trong cdc comg bo rat it duge dé cap L.

irong khuon kho dé tai cap nha nude K'T.03.03 “Thay tricu Bién Pong va sur
déng Ien cla mue nude bién ven bd Viet Nam™ (1991-1995) véi chuyen dé
nghi¢n cu vé sy dang 1én clhia mue nude bién ven by Viét nam (nhom tde gia
chinh Nguyén Ngoc Thuy, Pham Vin Hudn, Bin Pinh Khude) di ¢6 nhitg k&t
qua phan tich bi¢n dong mue nude vt dinh gid xu the mue nude bién dang len &
mot sO tram ven b Viet Nam (rén co <& phan tich cde s6 do mue nude dii vai
chuc nam tai maot so tram.

Trong du dn VA 1995 v¢ ddnh gid tdc dong cua sy dang nude bién tdi cde ving
ven bo bién Viet Nam. Neuyén Tai Hoi (1993) da tinh todn muc nude cue tr thict
k¢ theo cde chu ky lap khdce nhau dya teén 1ai licu do dac ena cac tram ven bo.
Tuy nhi¢n nhu da ndi ¢ trén nhitng (&t licu thue do pay ciling ¢on nhiéu han ché
nén anh hudng i k&t qua tinh todn. Sau nay Pham Van Hudn ¢6 dung nhidu
phuong phdp wdce luong khac nhau d¢ tinh todn lai nhimg ¢id tri nay. Ro rang
nhiing kEt qua tinh (odn nay phu thude chat ¢h@ vao khéi lugng viv chat lugng clia
chudi quan tric thuce (&, van dé 1a ¢ chd chudi s6 da bao ham hét chu ky bi¢n dong
vil cac 214 tr1 cue trn di xXay ra hay chura.

Mot cach ticp can khde v¢ van dé mue nude cue tri duge thue hién trong kKhuon
kho dé tai cap nba nude KHCN.06.10 “Co s khoa hoe va cae dac trung k§ thuat
dat has phue vy yeu cau xay dung cong trinh bién ven bd™ (1996-2000). Nhom tic
gia chuyén dé mye nude cue tre (6 Ngoe Quynh, Tran Thi Neoc Duyét. Neuyén
Manh, binh Van Manh) da tinh todn mtee nude cue tri ven bién Viet Nam khong
dua trae HEP vao chudt tai ficu thue do mue nude nguyen thuy  ma tach thanh hai
phan: tinh todn mue nude cue i do dao dong thiy tridu gay nén dua trén cde bo
sO li¢u vé hang sd di¢u hoa thiy tricu da dudce phan tich ra tir cde s6 licu do dac &
cde tram nay va tinh 1odn muce nude ding do bao theo ma hinh $6 tri thiy  dong
K¢t hop voi tai licu do thye (¢ vé nude dang bao. Thue ra nhitng k&t qué tinh todn
mrse dang hao la duge k& thira tir d¢ tai nha nude 48B.02.02 “Nude dang do bio
va gio mia” (1986-1990) cha cdc (dc gia chinh Pham Van Ninh, D& Ngoc Quynh,
binh Viin Manh. ¢ day, trong khuon kho dé tai KHCN.06.10 ¢6 chinh bi¢n va bo
sung it nhidu.

B¢ (inh todn mue nude cue i do dao dong thity tricu gay nén, cdce téc gia da 1am

[

theo hai cich: doi voi 30 tram ven bey va dao da dua vao bo cde hing sd didu hoa
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thity tricu gém 11 dén 60 s6ng dé tinh todn du bdo cho chu ky kéo dai 19 nam
sau d6 chon ra cdc gid tri cye tri va cling can ¢tf viio bo cdc hang s6 didu hoa nay
de¢ tinh 10dn cuc tri triéu thicn van theo phuong phip Peresupkin; d6i vdi oan ho
khong gian ving ven boy tir bac vao nam dé tién hanh tinh todn theo mo hinh s6 tr
d¢ du bdo bite tranh bién déi thuy tricu trong sudt 19 nam, sau dé tai timg diém
trén mang tinh da chon ra cdc gid tri cye dai va cue tiéu.

V¢ ché do nude dang bio dd dua ra cde ban do phﬁn bé (an sudl nude dang bio
theo cdc doan bd, nude dang bao I6n nhét di xay ra va ¢ thé xay ra cho tmg
doan bo.

II. PHUONG PHAP NGHIEN CUU

1. Phuong phap phan tich cyc tri theo s6 liéu thuc nghiém
Ky hi¢u ¥ la gid tri cia bién ngau nhi¢n 7 tai thoi diém 7 va

X () = max{l"] b VZ LR Vm }’ X(m) = min {Vl’ V2 R Vm }

Nguot ta thudng quan tam ude lugng xde sudt ma gid (ri cuc dai vugt qud mot
ngudng nao do, e P{X " > x, hoac wong W, PX . <x . Néu cdc quan tric vé
yéu 1§ khi tugng thiry van 12 doc 1ap va phan bd rieng bi¢t theo ham phan b
F(x)= Py, <x}, thi phan b6 chinh xdc cha cye dai va cue tiu ¢6 thé bidu dién
bang

PR <xf=(rea) e Plx,, <xl=1-1-F(0)" (1)

Ly thuyét cde cue tri ndi rang voi kich thudec mau m da 16n, phan bo xéc suat clia
trf cuc dai quy chudn y™ = (X7 -y )/, 5 >0 c6 thé xap xi bing mot trong
ha dang ham (i¢m can sau:

((yy=exp(—e¢™) (ham Gumbel)
Gy(»)=exp(~y' *), y>0,k<0  (ham Frechet) @)

Gy =exp[—(-»)'""), ¥<0,k>0  (ham Weibull
va tuong tu cho tri cuc 1iéu:
Hi(y)=1-exp(-e™")

Hy(y)=1-exp[-(-))" "], y<0,k<0 - (3)
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H () =1-exp(-y"*), y>0,k>0

Nhiing dang khdc nhau dé tity thude vao hinh dang phan duoi clia phan bo xdc
sudl /(x) (phdn phia phai d6i vGi cuc dai va phan phia trdi doi véi cue tidu).
Trong thue 1¢ dicu kién mau (tinh dong nhit, doc 1ap, kich thuée mau) anh hudng
151 do chinh xdc cua Xap xi theo ede ham ticm can trén.

Cac phan bd cye i tiém céan chifa ba tham s3: k- tham s dinh dang (shape
parameter), i, — tham s quy chvdn (focal parameter) va b, — tham s6 1y ¢
(scale parameter).

Nhiéu khi, thay vi ude lugng phan bo cia cuc dai (hay cuc tiéu), ngudi ta thuc
hi¢n bai todn nguoe, xde dinh mot "gid (ri thiet k& (design value), e gid tri

sao cho
P{X(m) < JL(””} (4)

N6i céch khdc, «" 1a phan vi p cla phan bd gid tri cye tri. Ngoai ra, ngudi ta

con chuyén muc xdc sudt coa gid (ri thi¢t k¢ » thanh “chu ky lap lai” (rerurn
period) T=1/(1~ p). & day, T thé hién thai gian cdn chts cho dén khi ngudng x,
bi vugt qua I4n dau tién, hay thoi gian quay lai trung binh gita hai su kién
nguong nhu trén.

Khi sir dung nhitng phan b6 cuce tri tiém can, ¢d thé dé dang bicu dién cdc gid tri
thiét k€. Thi du, v&i phan bo Gumbel, ngudi ta co:

¥, =Gy (p)=~log(-log p). (8)

Do d6, gid (ri thict k& ude lugng ddi v6i chu ky lap lai 7 =(1- p)”' nam cua bi¢n
cuc tri X ¢6 the tinh, néu biét cac tham ¢ « Vi b:

x,=by, +u, (6)
trong d6 y,, cOn goi la "gid tri thi€t k& quy chudn”.

Vén dé c6 tinh nguyén tac khi tng dung 1y thuyét cye tri 1a do chinh xé4c cla x4p
(2) hay (3), tfc van dé vé tdc do hoi tu phan bS cyc tri chinh xdc, F 16i
phan b6 1i¢m can, vé phuong dicn thuce (&, do chinh xdc cta gi4 tri thiét k& x , e
lugng theo phéan bo cue tri tieém can so vdi gid tri thye (nhung thudng 1 chua bit)
cllané x\".
Nhitg phuong phdp wéce lugng phan bS8 cyc tri nhim vao giai quyét van dé vé
chudi xual phat, kich thude twong ddi ngén clia chudi xuat phat. Trong [5§ Tibor
Farago va Richard W. Kats gidi thi¢u nhiéu phuong phdp khédc nhau dé ude luong



Phdn 2. !li. Myc nudc cuc tr & Bién Péng 155

cde dac trung cue tri va xdc dinh cdc gid i thict k¢ va do chinh xdce ude lwong
chiing. Cac k€1 qua giGi thicu trong mue 3.3 nhan duge nhd st dung cde phuong
phap nay véi nhitng chudi gid tri nhd nhdl, 16n nhal trong thing thiang cia muc
nude & mot sG ram.

2. Phuong phap tinh cac do cao cuc tri cua thuy triéu
D cao thiy tricu so véi muc bién trung binh ¢6 thé vicl gon lai thanh

z,=Y f;Hcosg, (7)

trong dé £ 1a cdc he <8 suy hicn, phy thuoe vao kinh do tiét diém len clia quy
dao mal trang N ; A, 1a nhiftng tri $6 trung binh cita bién do cde phan tricu; ¢, 13
pha cua cac phan tricu.
Tuy thuoc vao tinh chét thity tricu, do cao tricu ¢é (h¢ dat cic cuc tri khi kinh do
tiél diém lén cta quy dao mit trang N = 0° (dGi v6i nhat triéu) hodc N =180° (dGi
v6i ban nhat triéu). Trong nhimg diéu ki¢n ndy (N =0°,180°) pha clia cdc phéan
triéu bidu dién qua cdc y¢u (8 thién van trong béang 2.
Trong bang 2 7 1a thdi gian miii g'i(”r trung binh tinh tir nra dém; #- kinh do
trung binh clia mat trdi; s — kinh d¢ trung binh cua mat trang; p- kinh do trung
binh clia can diém quy dao mat tring; g, — gbc vi dic bidt dng vdi kinh tuyén
Greenwich.
Nhiimg do cao cuc tri clia thiy triéu c6 thé xdc dinh tir biéu thife (7) néu nhu bidt
cdc tri 6 clia cde y&u 16 thien van ¢, 4, s vd p ma 16 hgp dong thdi cha ching
ng v6i diéu kién cuc tri. Néu khao sdt cue tri ham z (7, A, s, p) W biéu thic (7),
ngudi ta nhan duge h¢ bdn phuong trinh v6i bon 4n 8 ¢, 4,5 vA p ma tri sd cla
chiing quyét dinh dicu kién cuc tri do cao:

M, sing,, +28; singg +2N;sing, +2K; sing, +

Kising,. +Osing, +1sing, +{smep, +

M sing,, +AMS, sing, ;. +6M, sing,, =0

2M, singy, +2N, sing, +2K;sing, +Ksing,. +
Oysimg, +1sme, +O sme, +4M sing,, + 8)
4MS, sing, 5 +6M sing,, +Sasingy, +2585asingeg, =0
My simg, +3N,sing, +20,sing,, +3() singy, +

M sy, +2MS sing g +6Msmey =0

Nysing, +Q sing, =0



156 BIEN DONG 1. KHI TUONG, THUY VAN DONG LUC BIEN

trong do:
M, = fu: H_w: L8y = fs H.\:z s S8 = foq H g
Néu bi€t nhitng tri s¢ gan diing cha cdc ydu 16 thién van tng véi didu kién cuc tri
(¢, #',s", p") thi c6 the dan cdc phuong trinh (8) t6i dang tuyén tinh nhdr khai trién
thanh chudi Taylor. Néu nhitng tri s6 gdn ddng cla cdc 4n s6 dli gdn nhitng tri s&
thye thu (7,,4,,s,,p,) thi khi khai trién ¢6 thé gidi han boi nhitng s§ hang bac
nhal.
N¢u ky higu nhitng hi¢u dinh cén tim cho nhitng tri s¢ gin ding clia cdc yéu 1§
thién van:
Aft=1,~t", As=s, -5
M=h,-h', Ap=p,-p

Bicu thitc tinh pha va tr s6 cdc hé s6 suy bién clia mot 6 phan tridu [6]

Ky higu Biéu thuc pha, @ He sdsuy bién, f
phén tridu
N=0" N =180"

M, 2+2h—2s- g, 0.963 1038
S. 21 -go 1,000 1,000
N, 20420 =354 p-gy, - 0963 1037
K, 21+ 2h—g,. 1,317 0,748
K, (+h+90°- g, 1,113 0,882
O, +h-25-90"-g, 1,183 0,806
P 1-h-90°—g, 1,000 1,000
¢ (+h=-35+p~90"-g, 1,183 0806
M, Y +4h-4s-g,; 0,928 1.077
MS, 4r+2h-25 - g\ 0.963 1,038
M, 61 +6h 65— gy, 0,894 1,118
Sa h-gg 1.000 1,000
SSa 2h - ge, 1,000 1,000




Phdn 2. Il Muc nudc cuc tri & Bién Dong

157

thi theo k€1 qud khai tricn ngudsi ta nhan duge hé gém bon phuong trinh teyén
tinh vdi ma tran céc he s6 doi xitng theo dudng chéo:

trong do:

AX +4i=0,
a b d At ]l
by ¢y d Ah i, |
A= 2 2 IR X = ; A= 2
€y d_; Ag I3
d, Ap {y

a = 4M;cosp,, +45,cosp + 4N, cosl. +4K,cosp; +
+ K cospp ~ O cosgy, + R cosg), + () cosgy, +

+16M  cos@l, +16MS,cos@y e, +36M cosel,

h =AM, cospl;, + 4N, cospl, +4K,cospp + K, cosg +
+ () cosgy, - Feosy, + O cosp), +16M cospl, +

. ! VA ¢ .
+8MS, COSP\ e, + 36M cosQ; .

¢ = —4M,cospy,, — 6N, o8\ 20, cosg;, 30, cosgy,
—16M  cosp),, —BMS, cosg) g —36M, cose, |

dy = 2N, cosp\ +() cosg),

I =2M,singl,, +2S,sing} +2N,sing, +2K,sing) +
+ Kysin g +Oysing], + Psing), +Qsing], +

+4M | sin ), | +4MS, sin (,o_{,_g-l +06M  sin ‘}0;;(, .

by =4M;cospy;, + 4N, cosp’, +4K; cospl. + K cosp +
+ Oy cosey, + 1cosgy, + () cosp,, +16M, cosp], +

+AMS, cospy i +36M cospy, + Sacose, +4SSacospiy,;

¢y = —4M,cospl, — 6N, cospl -20, cosgy, — 30, cosgy,
—16M  cospy, —4MS, cosp s —36M cosel,

dy=2N;cosg: +(cos@y

-

(9
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Ly =2M,sing;, +2N,sing, +2K,sin @i, +K;sin @i, +
+Oysingy, — Rsingy +Qysing, +4M,sing], +

+2MS sing; . +6Msingy, + Sasing, +288asin i

¢y = 4M, cosga_i,l +9N,cospl +40, cosgoj_-)] +9¢), cosqo{;l
+16M  cosp, +4MS, cosglc +36M cosg, |

dy = -3N.cosg, -30, cosg,

h==2M,sin @y, —3N,sing\. -20,sing, —30,sing),
—4M singy, —2MS, sin Pips, ~OMsingy,

dy,=N, (;c.sgg_'\-3 + () COS(DLE)];
I, =N, COSQD_'\-: +{ COS(PE_;E;

¢, . pha clia cdc phan tricu tinh theo céc tri s6 gdn diing ciia cée yéu 16 1
hién van ¢ 4" s p'

Bang 30. Nhimg 11 s8 cua cde yéu 16 thién van xdp ¥ thod mén diéu kien cuc 1

Ban nhat triéu
Yéuts Pigu kién myc cyc tiéu Piéu kién muc curc dal
thién van
.i"—90“+l .”—1800+l
" 1= 23’5‘3 i 2(95‘:
) o 1 . )
=270+ g, =&,
h 1
E(g;;: £y, )
¢’ ]
7 (81\'3 é,u;)
P 1
5(35'3 - 33_1;2 +28., )

Pé tinh nhimg tri s¢ cua cdc yfu 6 thien van tng voi didu kién cuc tri
{i,.h,.5,.p,) vOi dO chinh xdc cho trude nao do ¢ thé sir dung phuong phap lap
don. Néu mot hiéu chinh nao do trong s6 cdc hiéu chinh (A7, Ak, As, Ap) nhan
duge do giai hé¢ phuong lrinh’(‘)) ma vuot v& tri tuyCt d6i mot tri 6 cho trude 5|
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thi viée giai s€ 1ap lai va khi d6 dé tinh cdc h¢ s6 va s6 hang ty do ciia cdic phuong
trinh (9) s€ sir dung cdc pha ¢ tinh theo nhiing tri s6 duge chinh xde hod ciia cdc
y¢u 16 thi¢n van:

=t A ST =S A R =R AR pT=p A

Chu trinh duge 1ap cho dén khi (4t ¢d cde hicu dinh (A, Ak, As, Ap) nhan duge
trong budc giai thir 4 cta h¢ phuong triinh (9) phd hon vé& tri tuyét doi so véi tri s6
cho truée |5 :

A.S'(“

El ®

?m(h‘ ‘Ah”""

ﬂ[)(“‘ < ‘5 ‘

Néu cdc tri xap xi ban ddu clia cde y&u 16 thien van (1, ', s, p') kha gén voi
nhitng tri thuc thu (¢,.4,.5,, p,) thi qud trinh 13p hoi tu rdt nhanh. Nhitng tri s6
xdp xi nhu vay clia cde y&u 16 thieén van tng v6i didu kicn cue tri ¢6 (thé (inh theo
bon phan triéu toan nhat hay ban nhat ty thudc tinh chét ciia thity (ridu. Nhimng
di¢u kién cuc tri ddi voi bon phan triéu ban nhat va toan nhat duge xdc dinh theo
cdc biéu thic sau:
- Dai vGi ban nhat triéu:

Py, =@Ps, =Py, =@, =@
- Dai véi nhat tricu:

Piy =Py, =@y =Py, =,
trong do:

@ =180° + 2~ d6i vi mue nude thdp nhat;

@ = 360"+ 2 - dO1 v&i mue nude cao nhat.

Tir nhitng bicu thie nay ¢6 thé suy ra cdc cong thie xde dinh cdce tri s§ gdn ding
cua cde yéu 16 thicn van {1, #',s", p') thod mén cdc diéu kicn cuc tri (cdc bang 3-
6).

B =0 cosa, + I cosa, + 0, cosa, + K, cosa, (10)
C=0Osing, + Iisina, + O sina; + K sina,
1 2 l L}
% =8~ 8k, ¥, ~907% o =g, "7 8k "8 —90%
(11)
1 . 1 0
% =8, =5 &k, ~8p -90% a, =5 8k, ~ 8, + 90"
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Bé tinh tri xap xi cia thoi gian mdi gi¢s trung binh 1 ¢6 hai bicu thie cho mdi
diéu kién cuc tiéu va cuc dai, vi trong bdn nhat triéu trong mot ngay dém cé hai
nude [Gn va hai nude rong. Chon cong thide ndo trong timg trudng hop cu thé phai
can ¢ vao dau cua cac he s phu trg B va C (bang 4). Cac h¢ s§ B va ¢ tinh

theo cac cong thae dudi day:

Bdang 31. Nhing diéu kién muc thép nhét va cao nhét

Céc diéu kién muc thap nhat

Cac didu kién myc cao nhét

1ok C >0

ty ki (<0

1, ki B <0

ty ki B>0

Vi¢e chon cdc he s& suy bién dé tinh cdc
tinh chat cna thiy tricu:

. V& ban nhat triéu, néu ty sd (H 19

N =180";

2. V&inhat triu, néu ty s¢ (H;\-] +H, )/ H,, >15thi f chonthco N =07

3. Vi tricu hdn hop, néu 1y s 0,5 4(H

chon f theo N =0" va N =180". S¢ chap nhan muc cao nhal va muc thdp

dai luong fH thuc hicn tay thude vao

+H, )/H“: <0,5 thi f chon theo

nhét nhan duge qua ba phuong 4n tinh 1am nhitng cuce (ri.

Bang 32. Nhimg 1ri 88 cla cde yéu 16 thign van xdp ¥ thdéa man didu kién cuc fri

Nhat trigu
Yéuto Pidu kign mue cyc tigu Digu kign muc cuc dai
thién van
r ] 1 o
E(QA'I*S’H) E(g,\-1+g,}])+180
H 1 o
E(gxl —8p )+ 90
5! 1 o
'5 (‘EM _gol )+ 90
P’ 1 ” ' o
E(gl;\'] _Jg()]l +2‘L’{_)i)+90

v THy )/ H,, <15 thi can sir dung
cdc tri s0 cha cdc yeu 16 thién van ca cla triéu bdn nhat (bang 31) va cla
tri¢u toan nhat (bang 33). Khi tinh vdi cdc yéu (6 thién van cua nhat tricu
chon f theo N =0°, khi tinh vdi cac yéu t& thién van cua ban nhat tricu
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Ciing ¢6 the nhan duge nhitng tri gdn ding cia cdc y€u 18 thién van thoa man cdc
di¢u ki¢n cye tri dya theo phuong phap Vladimirsky, la phlmngj phap ap dung khi
tinh dén 1dm phan triéu. Nhitng d¢ cao cue tri thily triéu theo phuong phdp
Vladimirsky tim duoc bang cdch chon lién tiép céc tri s6 @y, trong khoang tir (°

dén 360°:
H =K cosg, +K, cos.(ZgoKl +a4)+‘f~31 + Ry + Ry

(12)
L=K, cosgy. + K, 005(2@;(' + 04)— f}(’] + R, + H3‘

trong do:

Ry =M+ O} +2M,0, cost, -

, :JS; + PP +28,P costy

=@ w0 T =9 10y Ty=@, tay,
=8k T8o ~8y,s =8¢ tEy &g

Ay =&y, T &y — &y a3 =28p + g, -180°

Vige chon nhitng h¢ s6 suy bién d¢ tinh cde dai lugng /4 ciing thuc hicn nhu di
néu trén, tire 1a vii ban nhat triéu he $6 suy bicn 14y theo N =180°, véi nhat tridu
theo N =0 Vi thity (ricu hon hep thi tinh v6i cdc he s6 suy bién khi N = 180°
va N =0" roi chdp nhan muc thdp nhdt va cao nhat trong hai phuong dn dé 1am
cac muc cue ri.

NEu nhu tinh cde mue cue trf thue hién theo tdm phan tridu thi tr cde bidu thic
(12) ¢6 thé nhan ngay duoe k&t quéa cudi cung. Trong trudng hop can tinh dén
nhitng phan tricu khdc, phai dua vio cde dai luong (@ % dwin VA (@, ), khi phan
tich (12) dé tinh ¢de tri s§ thicn van tng véi cde didu kicn cuc tri . b, s, p va st
dung chiing nhu 12 cdc nhitng x4p xi d¢ tinh cdc h¢ s6 va s6 hang i do cla cdc
phuong trinh (9).

Nhiing di¢u ki¢n muc thap nhat:

= % [(52 )min + g, ]+ 90",

h=(04 )+ 20 =5 62D + 25, - 180,

nim

((PA] )mm 8, — % [(61 )min + 8\, ]_ 180°:



162 ' BIEN DONG 1. KHI TUONG, THUY VAN DONG LUC BIEN

P= (991{] )min t 8k T % [(31 )m.'n + &8s, ]+ [(‘5'3).1,i.1 — &, ]_ 1807,
va nhiing di¢u kién muc cao nhat:

It‘=-;_[(82)max +gS;l
h= (%l )m“ K ——[ ) ] 90°:
((p‘{\l )Illl\ g;"l B %[(81 )nmx + g.\f: ]_ 900;

P= (9% )md\ T8 ~ _[(5 )m ax T &40, ] [(53 )“m_ t 8, ]_ 90°,

2
trong dé:
(8 ) _ G’F'C!g O Sln( 1)111111 max
i
REN. MY M +() COS(TI )“un N
(5 ) = arctg i sm( 2)'“'“ max
2z L e
1T 3RS 52 + }.} c()s('r )qu‘ .
O, sm(

(83 )mill, max CH'Cfg N + () coslt

)ITIIH [} HRY

)mm max

(Tl )min. max (@ Ky )min. max +a 1
(IE )min. max (QO‘,\-! )min, o +da,;

(T:‘ )mill. max T ((01\'] )Illill. . + s

Nhimng tri s6 do cao cuc tri cudi cling cia thﬁy triéu vdi s¢ phan triéu bat ky duge
tim tir phuong trinh (7) theo nhing tri s6 ciia cac y&u 10 thién van ¢_. A4 ,s, ., p,
duge chinh x4c hod bang phuong phdp lip.

Tuy nhién phai nhan x¢ét rang viéc tinh nhitng tri & gan ding clia cde y&u 1§ thién
viin ¢’ #',s', p" theo nhitng cong thife trong cde bang 3 va 6 don gian hon nhiéu so
v6i phuong phdp Vladimirsky. Di nhién diéu nay chi ¢6 ¥ nghia khi chiing ta tinh
dén hon tam phan (riéu, con trong trudng hop chi tinh dén tdm phan tricu thi
phuong phdp Vladimirsky 12 phuong phap giai chinh xéc.

Nhu vay viéc tinh cdc muc nude cye tri ¢6 thé thye hién theo mot trong hai so do
nhur sau:
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1. Bat k€ s6 phan uricu 1a bao nhieu, theo cde cong thire trong cdc bang 31 va 34
xdc dinh nhiing tri xap xi cva cdc y&u (6 thién van tng véi didu kién cuc tri,
sau do lam chinh xdc nhitng tri $6 bing phuong phép lap. Nhitng mue cue tri
tinh thco phuong trinh (7);

2. Nhitng muc cue tri theo tam phan triéu tinh theo phuong phdp Viadimirsky.
Néu s0 phan tricu I6n hon (d4m thi tinh nhitng tri s X4p X1 cla ¢de yéu 16
thicn van Ging véi dicu ki¢n cue tri theo tdm phan tridu theo phuong phap
Vladimirsky nhung (i€p theo chinh xdc hod bang phuong phdp lap. Nhiing
muc cue tri tinh theo phuong trinh (7);

Trong mdt s6 trudmg hop nhitng phan tridu nuée nong ¢6 bien do Ilén dén mie
lam cho nhing 1ri s6 gén ding cta cdc yéu to thién vin tinh theo céc cong thie &
bang 3 v 6 hoic theo phuong phdp Viadimirsky ¢6 thé khong di gan xdp xi vai
nhitng tri 86 thye thu (1, 4, .s,. p,) d& ddm béo st hoi tu clia qué trinh lap khi
giai h¢ phuong trinh 3.52. Néu mét s6 cho rude cde bude lap (1hi du 8 hoic 10
budc) ma khong dam bao sur hoi w cia két qua, thi ¢6 (hé sir dung phuong phéap
xap xi lién 1iép.

Timg phan tri¢u nude nong ¢6 bieén do 1én duoe phan tdch thanh mot $O phan tricu
¢O céc bien do nho hon:

_ I
IH cosp, =n—1H cosg,. (13)
L)

S6 n duge chi dinh tiy thuoe vao bién do cde phan triéu, Vice gidi duge thue
hién thanh mot s6 giai doan (cdc bude x&p xi), mdi bude trong s& d6 bao ham ddy
du cac tinh todn dé chinh xédc hod nhitng tri s& cdia cic y&U (5 thién van, tike 1 lap
va giai h¢ phuong trinh (9) cting nhu thye hi¢n phuong phéap 1ap dé chinh xdc hoa
¢dc trj 80 cla cde yCu 16 thién van dng véi didu kién cuc tr tai budc dang x¢ét. DE
gidi & bude xAp xi thd nhal cdc y&u (6 thién van duoc tinh theo cic cong thie &
bang 3 va bang 5 hodc theo phuong phap Vladimirsky: tiép theo nhitng tri s6 cua
chiing nhan duge trong timg budc xap xi lai duge ding lam tri s6 xuat phat cho
bude xap xi sau. Bi¢n do cla cde phan triéu nuée nong tir bude xdp xi nay Gi
bude x&p xi ti€p theo lién tiép tang 1en cho 161 bicn do ddy db (thi du & bude x4p

b e e U TP SV A U
X1 thir nhat bien do 1ay bang — £ H,, & budc xap xi thit hai — 13y — f.H, ., bude thit
1 1
n—liy fH,.

Quy trinh tfnh todn nhu trén duge thye hién bing chuong trinh mdy tinh Vlad
duge xay dung tai Bo mon Hai duong hoc, Trudng dai hoc Khoa hoc v nhién.

Dudi day s¢ x¢t mot s6 thi du tinh todn mye nude thity (ridu cue tri theo phuong
phdp vira trinh bay. Bl ké s0 phan tricu bing bao nhicu, ching ta s¢ dp dung so
do tfnh todn thdng nhél nhu sau: xdc dinh cde tri s gdn ding cla cde y&u 16 thién
van theo nhimg cong thic trong bang 3 va bang 5, sau d6 chinh xd¢ hod them
bang phuong phép lip. Khi giai hé phuong trinh (9) qud trinh 1ap duge xem 1a hoi
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tu khi (4t ca cdc hicu dinh clia cde y&u (6 thién van < 0,5 D¢ so sanh trong moi
thi du ¢On dan ca két qua tinh theo phuong phap Viadimirsky.

I11. CAC KET QUA TINH MUC NUGC CUC TRI VUNG BIEN VIET NAM

1. Nghién citu bién dong muc nudc theo chu ky dai

Pé 1ai nha nude KT.03.03 “Thiy riéu Bién Dong va su dang 1én ciia muc nudc
bién ven by Vict Nam” (1991-1995) da tién hanh phan tich bi¢n dong muc nudc
va danh gid xu thé mue nude bién dang 1én & mot vai tram ven by Vict Nam trén
co s¥ phan tich cdc chudi s& lieu do mye nude nhidu nam. Theo tinh todn pho ¢o
thé thdy riing ngoai chu ky nam va nlra nam, & hiu hét cée tram ¢6 mat dao dong
v6i chu ky khoang 6-10 nam (xem hinh 33).
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Hinh 33. Phd dao déng muyc nude tai cdc fram Hon Dau vé Quy Nhon
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Bang 33 dudi day dan ra k&t qua ude lugng su dang Ién clia mue nude bién theo
s0 li¢u mye nuée trung binh théng cho thay hicu tng téng cOng cua su am Ién cla
trdj dat va sy nang ha nén ddy ving ven boy Viet Nam gay nén t6c do dang muc
nuée khoang 1+-3 mmy/nam.

Bang 33. Téc dé déng lén cla muc nuse tai mét s& fram doc b Viet Nam

T | Tram Toa db Thei ky quan tric | Toc o dang (mminamy |
1 Hon Déu 20°40N, 106°49E 1957-1994 2.1
2 Ctta C4m 20°45N, 1067508 1961-1992 27
3 Ba Ning 16°06N, 108°13E 1978-1994 12
4 Quy Nhon 1345N, 109°13E 1976-1994 07
5 Viing Tau ; 10°20N, 107°04E 1978-1094 { 0.2

2. Két qua tinh cac muc nu6c thiét ké dya trén chudi quan tric muc nuée
cao nhat, thap nhat timg nam

Bang 34: K& qud phan tich cyc i muc nuée

TT | Tram ] S6 nam Nhing myc nudc thiét ke em) dngvéicée chuky laplai |
 guan trac 20 nam 50 nam 100 nam
Cyc dai Cue tiéy Cue dai Cuc tidu Cuc dai Cuc tiéy

1 | CiraOng 32 487 -15 501 -30 511 -42
2 1CsTo 33 480 .20 404 -30 508 .38
3 | HonGai 31 466 -29 482 - 43 494 -53
4 | CiaCam 33 449 6 481 -5 471 -13
5 | Hon Dau 35 435 11 451 -19 462 -25
6 | Balat 33 189 - 191 205 - 201 217 - 209
7 | Hoang Tan 26 304 - 175 336 - 183 361 - 189
8 | Lach Sung 25 225 143 1 249 - 154 267 - 162
9 | CuaHoi 32 326 95 375 -210 411 - 220
10 1 Hon Ngu 32 412 - 13 431 0 -2 445 -37
11 | Hé Do 28 253 141 276 - 147 293 - 152
12 | Cam Nhuong 32 254 - 104 278 <110 205 - 114
13 | Clra Gianh 31 180 - 154 202 - 160 219 - 165
14 | Déng Hai 33 198 - 155 225 - 162 246 - 168
15 | Claviet 17 340 -5 380 .9 410 -1
16 | BaNing 15 248 7 263 1 274 -3
17 | Hoi An 18 357 - 43 401 -49 434 -52
18 | TuyHoa 16 920 227 999 217 1058 200
19 | Ving Tau 15 420 -49 436 - 58 439 -85
20 | VamKinh 15 126 -316 132 -323 136 - 329
21 | Chalach 15 206 - 167 211 -174 24 - 179
22 | CaMau 16 119 -85 122 -89 124 -71
23 | PhiAn 16 153 - 257 156 -270 158 - 280
24 | Rach Gia 16 132 - 67 141 -70 148 .72
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Trong muc nay sir dung nhiing chudi thye nghi¢m vé gid ri nho nhdt, Ion nhat
thang clia muc nuée tai mot sé tram ¢6 nhiéu nam quan tric muc nude dé ude
luong cdc gid tri cuc tri véi chu k¥ 1ap lai khdc nhau. Cich lap cdc mau thuce
nghi¢m cédc gid tri myc nude cue tri & day 1a trong mdi nam lay ra mot myce nudc
cao nhat (hoac thip nhat). Pa tinh thir cho nhing tram ¢6 khoang 15 nam quan
(ric tréy 1en.

Nguyén Tai Hoi (1995) dd xay dung cdc dudng cong phéan bd thuc nghiém bang
phuong phdp dé thi cho 24 tram ven by Viet Nam. Doi véi nhimg tram nay da
chon duge cée s6 licu muc nude thap nhat va cao nhat nam trong khoang tr 15
dén 35 nam. K&t qua khao sit cho thily rang cdc dudng cong phan bo thue nghi¢m
tuong dGi phu hgp v6i ham tiém can thit nhét (ham Gumbel). Tir d6 da tinh cic
gid (ri muc nude cue trj tng véi mot loat 1an sudt hiém. Trong bang 34 trich dén
k&t qua tinh tng vdi cde 1an sudt 5%, 2% va 1% (chu ky 1ap lai tuong tng 20
nam, 50 nam va 100 nam).

Pham Van Huan dd s dung nhiéu phuong phdp khdc nita do T.Farago va
M .Lakatos gi¢i thiéu dé tinh lai chi ti¢t hon., V&i mdi tram céc muc nude thi¢t k&
duge tinh theo 9 phuong phdp ude luong khéc nhau. Sau d6 9 gid tri duge lay

trung binh va duge tong hgp lai trong bang 35.

Bdang 35: K&t qud phén tich cyc tri myc nude (dy trung binh theo cdc phuong phap)

TT | Tram S6 ndm Nhimng muc nudc thigt k& (cm) ing véi cac chu ky lp lai
guan tréc 20 nam 50 nam 100 nam
Cure dai Cue tieu Cyc dai Cue tigu Cucdai | Cuyctidu

1 | ClraOng 32 480 -2 491 -14 499 -22
2 |caTe 35 467 -14 481 -25 491 -32
3 | Hon Gai 31 452 -14 464 27 473 .37
4 | ClaCam 33 440 17 452 7 460 -1
5 | Hen Dau 35 410 -6 422 -14 431 -20
6 | Balat 33 178 -179 192 - 188 203 -194
7 | Hoang Tan 26 284 - 163 319 - 170 347 - 178
8 Lach Sung 25 207 -136 230 - 147 248 - 155
9 | CuaHoi 32 221 - 182 238 - 194 250 - 202
10 Hon Ngu 25 303 7 409 .21 421 - 31
11 | HéDb 27 237 - 132 262 -138 281 - 142
12 | Cam Nhugng 32 242 - 98 272 - 104 300 -108
13 | Cita Gianh 31 163 -148 186 - 153 204 - 157
14 | Déng Héi 33 102 - 144 217 - 152 236 - 158
15 | Cla Viet 17 313 -1 357 -5 396 -7
16 | DaNing 15 287 9 323 3 349 -3
17 | Hoi An 18 350 - 34 401 -38 441 - 41
18 | Quy Nhon 16 200 27 289 20 306 15
19 | Pha Quy 14 324 64 {33 58 335 53
20 | Ving Tau 15 434 -48 440 -55 445 - 61
21 | VamKinh 15 150 - 325 168 - 337 182 - 345
22 | ChaLach 15 202 - 161 207 - 168 210 173
23 | CaMau 16 1571 -61 168 -84 181 - 67
24 | Phu An 16 152 - 253 157 - 264 161 - 272
25 | Rach Gia | 18 126 | -81 136 -64 144 - B6
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3. Két qua tinh todin myc nudc thuy triéu cuc tri

Nhém nghicn ctru chuyén dé mue nude cuce tri trong dé tai nha nudge KHCN.06.10
“Co s khoa hoc va cde dae trung k¥ thuat ddi b phu vu yéu cau xay dung cong
trinh bi¢n ven by (1996-2000) da thue hicn tinh todn céc g1a tri cue tri cua mue

nude triéu trong ving bi¢n ven by Viét Nam. Vice tinh todn ticén hanh theo hai
hudng:

Tinh todn myc nudc tricu cue tri tai hé thdng cdc tram ven bdr va dao theo bo
hing s6 diCu hoa thiy tricu ciia nhidu séng thanh phan da ¢6 & day.

Tinh todn mue nudce thiy tricu cuc tri phan b tai cdc nit luGi trong mang
tinh bao phu toan viing ven bo theo phuong phdp s6 tri thity dong.

Tinh todn gia tri thiy triéu cyce tri tai cdc tram ven by va ddo theo hé thong
cdc hing 6 dicu hoa phan tich duge tir ce chudi gia tri thue do tai d6. DA sit
dung hai phuong phdp d¢ tinh todn cic gid tri ndy. Phuong phép thir nhal 1a
tinh dy bdo thiy tri¢u lién tuc trong chu ky 19 nam, sau d6 chon ra céc gid tri
tri¢u dang cao nhét va triéu nit thap nhat. Phuong phédp thit hai 1A tinh todn
theo so d6 Peresupkin xdce dinh cye tri tricu thién van. Sau d6 so sdnh két qua
2 phuong phdp va chon 14y gia tri 16n nhat. & day da (ién hanh tinh todn cho
30 tram ven bo va dao, vai lugng séng thanh phin & mdi tram tir 11 dén 60
song. Két qua tinh todn duge trinh bay trong bang 8 dudi day.

Tinh toan muc nuGe thlty triéu cue tri theo phan bd khong gian tai céc nit
fudt mién tinh bang phuong phdp 6 tri thly dong. & day da sir dung mo hinh
s tri dé tinh todn dy bdo bai todn thily triéu ©ng hgp cho chu ki 19 nam
(1992-1990). Tai moi ndt tinh cta mién da chon ra gid (ri cuc dai va cuce ticu
cua d cao thuy tricu. Trén hinh 34 vA hinh 35 di chi ra so d6 vi uf cdc diém
tinh dugc dénh s6 trong khu vire ven bo Mién Bic va Mién Nam. Nhu vay c6
407 diém trong viing bién ven bd (it bac vho nam phan b cdch nhau 1/4 do
kinh vi da dugc tinh todn va dua ra do dang cuc dai, cuc tiéu ctia muc nudce
triéu trong chu k¥ 19 nam. Bang 37 dua ra vi du v& gid tri ndy trong mot s&
diém. Chi ¥ ring & day gid tri myc nudce triéu cue dai va cuc tidu duoc tinh 1
miit bién trung binh. Trong khi dé céc gi{l' tri trong bang 36 dugc tinh tir mat 0
do sau (mat 0 hai do).
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Bang 36. Muc nudc MAX , MIN trong chu ky 19 ndm (1972-19%0)
v& muc nudc cyc i thiégn van cda cde fram

_[_ Muc Cute tri theo du bace chu ky 19 nam Cuyec tri thién van
STT | Téntram | ?Cunf}c ™ Ngay thang | MAX{c | Ngay thang | MIN | Muc nude | Mue nude
nam m) nam fem) | MAX (cmj) MIN {cm}
1 Hén D&u 191 23112/1987 404 4{711989 -f 1 4D1.96 -9.42
C| {207 407 106 49°)
2 Hon Gai 206 2341211987 442 11171887 -5 44114 -6.58
{21 57" 1077 04
3 Cira Ong 218 2311211887 478 14/6/1987 -4 488.51 -14.30
{217 02' 107" 22)
4 CoTo 208 2311211987 467 2311211987 -9 468.62 -11.57
(20° 58 107- 48
5 Ba Lat 192 231211987 . 384 151611987 A 364.40 10.85
{207 21" 106° 38}
6 Lach Truang 184 2311211987 341 150611987 9 34376 -10.50
(19" 53 105° 56')
7 Lach Théi 150 1711 11987 267 15/6/1987 17 27199 12.87
(19 06 105 40} :
8 Cua Hoi 7m 251111987 324 151611987 -20 323.61 -11.41
(18 46" 1057 45) !
9 Cam Nhufong 133 2311211887 241 23121987 00 24236 -1.43
{187 15 106° 06)
10 | NhatLé 82 1511111989 142 3711987 -10 14374 -10.65
(1729 106° 21"
11 | Cia Gianh 107 2311111972 210 137711987 -13 183.25 -1.50
(17 42 106" 28)
12 | Cira Viét 860 241101972 103 13/711987 2 106.53 2.72
(16" 53' 107" 10)
13 | Thuadn An 50  5AH972 75 231211972 23 76.40 23.50
(16 43" 107" 37
w“1“4 Da Nang o QOm 220111972 162 | 14161987 7 161.95 5.74
(16 07' 108 13}
15 | Dung Quéat 120 14/06/1987 200 | 13/08/1987 | 27 200.e5 26.50
(15" 24 108" 457)
16 | Quy nhan 125 2411111987 234 11/111987 20 211.73 31.47
(13" 45" 1097 13"
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~ Myc Cu;tri theo du bao chu ky 19 nél_'n . Cye t-r-i thién van
STT | Tén tram i ?c”n‘z)c i Ngay thang | MAX(c | Ngay thang | MIN | Muc nute | Muc nuto
nam_ mj ném fcm) | MAX {pm} MIN {cm)
17| Nha Trang 123 21/12/1987 229 121711987 46 203.43 48,57
(12 12109 18"
18 | MdiLa Ge;n 186 ?4!6!198? 282 1316/1987 55 m282.12 54,37
(11 10" 108" 42
19 Phan.Thié't 200 2141241987 314 | 114771987 52 .300.06 59.05
{10 55' 108 08"
20 Ving Tau 259 1/1/1987 416 12/7/1987 -5 407.31 383 _
I' {107 20" 107" 041
21 | Clra bai 260 231121987 435 12111987 -8 405.47 14.89
(10712 106 45"
22 | TraVinh | 265 2{111987 436 ' 12;’7!1.9-37 0 417 69 12”..18
(9" 56' 106" 257 l
23 | Cira Binh An 275 2201111972 | 468 12f111987 -3 445.00 11.84
(9°32' 106" 22') ,
24 | Con Pao 240 11141987 ) 376 1111887 O 376.85 -0.89
(8" 41' 106" 367 '
25 | ClaBébe ; 250 12/6/1987 401 11111987 12 402.53 10;4
(8- 47 105" 117) I
26 | CitaOng Déc 80 1‘2fﬁf1987 134 14/611987 26 135.37 ‘ 26.34
(9° 02' 104 48) .
27 | Rach Gia i 76 24/1111987 153 19/7/1987 25 147 43 e
(10° 00" 105° 05 |
28 | Ha Tign 78 1171989 140 19/7/1986 27 142,14 0% |
(10° 22' 104° 28
29 | PhaQuéc 87 15/5/1987 128 17/5/1987 30 120.03 28.89
(10° 13" 103" 58
0 Truang Sa 119 17111987 220 11171987 1 221.46 103
(87 38' 111" 55
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Barg 37. Cuc tr cla mue tiéu cde didm ven bo finh theo chuwy 19 nam *G 1972- 1590,

Tén diém

Myc nude o dai Myt nutc cye tigu D4 lon thiy
trieu {em}
Thei digm xay ra Gia tri (cm) | Thi diém x3y ra Gia tri

1 |5neranses 273 [0hA9/10/1986 233 506
2 |z3neiTinses 229 |5h/13/ 311988 281 500
3 [11h/29/ 411988 231 17 h/10/ 911987 286 517
& |18 h/22r 111987 236 |0h27/5/1988 293 530
5 |12 0141101987 242 [18 110/ 31087 302 544
6 |12h/13/ 411987 236 |5hi21 211988 242 478
7 |8hi1sr7riesr 239 (23 ni26/ 51988 247 485
T8 |17 wai 7087 231 |12 hi24/ 511987 258 489
9 |17 t3y 71987 233 |12 hi24/ 511987 262 435
10 |oh 2121087 270 |18 117/ 71087 231 501
1 [0 hi 41171987 211 [18nA7/ 71987 212 423
12 |0 hA9r0n1988 219 |5n/21/ 21988 -224 443
13 (18 h/i6f 811988 23 [1h/ 810987 218 451
14 |18 W16/ 811988 237 |0hA91011986 221 458
15 |18 hioer 21988 241 |0hi23/ 411988 224 466
16 |6 hi25/ 111988 197 |22 17111987 202 398
17 |21 h/30/ 511987 195 [15hi12/ 311988 -199 304
18 |20 h/28/12/1987 207 [3nA7i 31987 191 398
19 |11/ 8M01987 208 |7 hi25/ 111988 204 412
20 (7011211988 211 (13 h/ 9/ 411988 212 423
21 [0h/16/ 411988 185 |19 h/11/ 111988 193 377
20 46 hizoy 197 180 [11h/ 3/ 5/1987 197 377
23 |8/ 41711987 181 |15 h/10/ 911987 188 379
24 |5 witarsios7 180 |22 hi26/ 51988 203 384
25 |3w17/ 31087 203 |9h/ 4 71987 180 393
% |7 h11/ 171988 180 |1 h/24/ 9/1987 187 367
27 (027! 4/1987 188 |6 W18/ 7/1987 175 363
28 (160331987 172 |22 h/26/ 51988 181 363
20 |1h17101988 185 |7 h/4/ 111988 183 368
30 |16 h10/ 91987 172 11 hi24 511987 197 368
31 |20 hi26f 511988 202 |14 hH9f 31988 151 353
''''' 32 (2h24/ 91987 158 |20 b/ 6/ 611987 199 350

33 |1hA7i 8087 189 |19 h/10/ 711987 167 356
34 (7 W11/ 11988 178 |1 hi24/ 91987 77 354
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Tén diém |Mue nude cuc da Muc nuic cuc tisu B0 Ién thiy
triéu {cm)
Thdi diém xay ra Giatri (cm) | Théi digm xay ra Gid tr]

35 |23 ht 5151988 184 |5 h/24s 711987 164 348
''''' 36 |19 h/ 711211987 B 206 |14 h/3/9/1987 138 "344
Y PYNRTENT 01 [8hv8M2r1087 139 339

38 |7 4] 111988 148 [131/12/ 311988 -194 341

39 |1h22r0M987 153 |19 hi20/ 611987 184 337

40 |13t/ 31987 175 |6 h/3/8/1988 161 335

41 |20ni23 511987 203 |20A17/711987 REY: 340

42 [19h/ 7121987 197 [14 1/ 3791987 131 328

43 |7 hi18/ 11988 140 [13n12/ 1988 189 3%

4 [1h/9 411988 130 |7 W13/ 6/1987 B -182 321

45 |7h13/6/1987 171 |13 hi14101987 146 317

46 [13h/177 111988 149 [7h/ 81121987 -200 350

47 [13hi211 111987 136 |19h/6/61987 -196 332

48 [20hi23 51987 191 |27/ 71987 127 318

43 |8h/ 351987 120 |2 h/28f 21988 184 305

50 [thor4ross 121 |7 n13 671987 178 297

51 [1n/ 331987 194 |19 h/ 611011987 152 345

52 |1hi17i 711987 130 [19 1/ 6/6/1987 191 321

53 [13h/5/3/1988 184 |81/ 41011986 131 314

54 [t3h3os 71987 13 (19 h/30/11187 179 292

55 |13 h/5/3/1988 167 |7 hi11/ 111088 116 283

56 1331121986 153 B h/10/11/1987 -187 341

57 |13 h/31/12/1986 147 |8 w10r1/1987 -180 328
58 |13 hit4/ 711986 131 |7 W26/ 51988 175 306

59 |13 /5/3/1988 167 |8t/ 4/10/1986 -118 285

60 |14 hi27) 811987 157 |19 hi31/10/1986 103 260

61 |20 h15/ 31987 143 |14 nizef 111989 175 318

62 |1h/20/ 811987 168 |7 h11/1011986 130 298

63 |13 h/31/1211986 128 18 hH10A1/1987 | R 284

64 |13 h/2/7/1987 102 |19 h27/11/1986 50 | 252

65 |1 hi27/ 21988 141|713/ 71988 85 225

B6 |10/ 1/ 111987 141 |7 hr19751988 158 209
'''' 67 |2h1112/1986 121 |19 nA6111987 149 270

68 |1h/30/6/1986 103 |19n/11/5/1988 -139 242

B9 |13 2/ 711987 87 |19 271111986 130 218
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4. Két qua tinh toan ché do nudc dang bio

Nhiing két qua tinh todn ch¢ dd nude dang bao nhu phan hé tdn sudt nude dang
hdo cho (ing doan ba cach nhau 1 vi do, gid tri nuGe dang cuc dai da xay ra va ¢o
kha nang s& xdy ra ¢ timg doan bd dé da duge trinh bay trong phdn nudc dang
bdo cling 14p tai licu nay (& day xin khong nhic lai).

IV. KET LUAN VA KHUYEN NGHI

Viée nghién ciu mye nude cye tri & Bién Dong néi chung va & viing ven bd Viét
Nam néi riéng chi méi bit ddu vai chuc nam gdn day. Nhin chung céc tram do
myc nude hoat dong lién tuc va nhicu ndm cdn nhiu han ch€ vé s§ lugng va do
kéo dai chudi do dac.

D¢ ddp vng cdc nhu cau phuc vu thue tién, dd ¢é nhi¢u ¢ ging nghién cttu sir
dung true tiép nhitng tai licu do dac dé phan tich tinh todn cling nhu sit dung céc
phuong phép tinh todn 1y thuyét dé nhan duge céc gid tri cdn thict. Nhimg két qua
dat duge da dap ung duge trong mdt chimng myc nhit dinh nhimg nhu cdu hoat
dong cuia cdc nganh kinh t&€ va qudc phong.

Mot s¢ huéng can ticp tuc dicu tra nghicn cttu tiép theo dé nang cao hon do tin
cay ctta nhitng k&t qua tinh todn muc nudce cue tri la:

Can hoan thién va nang cao chdl lugng h¢ théng cédc tram do muc nudc bs tri &
ven b va cdc viing dao ngoai khoi. St dung céc trang thi¢t bi hién dai dé ¢é
thé nhan duge cde két qua do dac chinh x4c trong céc diéu kién thdi tiét binh
thuong hay trong cdc didu kién gié bao 1dn. Dam bao cho nhiéu (ram do dac
hoat dong lién tuc va dai ngay.

D4y manh nghién cifu céc phuong phép tinh todn murc nude cuc tri theo cic yéu
cu ddi hoi clia hoat dong thure tién cia cdc nganh kinh t€ va qudc phong.
Nghién citu cdc phuong phédp thdng k&, xac sudt iing dung vao viéc tinh toan
cdc thong sO dac trung, ddnh gid kha nang k&t hop cta cac qud trinh khac
nhau gay nén bién dong gid tri muc nuée. Chang han sy két hop giita thity
tri¢u va nude dang bao, gitta thiy tricu va i trong khu vuce clra song, ...
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v
NUGC DANG DO BAO VA GIO MUA

L. MO PAU

1. Tam quan trong ciia vin dé nudc dang bio va gié miia

Nudc dang do bao la mot hign tuong tu nhién rat nguy hiém déi véi (inh mang va
(ai san cha cdce nude ven bién ¢6 bio dd bo. D6 1a s dang len ciia mue nudée bién
khi ¢6 bio so véi muye tricu binh thudng. Ma sit chia gi6 biio véi mat nuéc va do
giam 4p & tam bao la cdc ngoai lyc gay nude dang. Dia hinh bo, ddy, sr quay cia
qua dat, t8¢ do di chuyén clia bdo, ban kinh gi6 cue dai, dong chay trong song,
thiy tricu la cdc y&u 6 quan trong nhal, quyét dinh do dang muc nude.

Tren the gidi nhicu noi bi anh hudng rat nang cha nude dang bdo nhu viing vinh
Bang gan, ddc bict 1a Bangladet (riéng 2 vu 1970 va 1990 nude dang cao hon 7m,
dd 1am hon 400.000 ngudi thiét mang), viing bién Carib¢ (nudc dang cao nhat di
ghi duge 1a 8m, trén nude dang do bao FLORA, 5.000 ngudi thi¢t mang), My (da
chiu tran nuée dang 16n dén 7m4), cdc nude ven by bién Béc ciling da chiv hau
qua nghiém trong cla cdc tran nude dang 1916, 1953, 1962, 1976 (trong con bio
1953 & Ha Lan 1.400 nguoi chét, & Anh 300 ngudi chét). Nhat Ban, Triéu Tién,
Trung Qudc ciing chiv hau qua nude dang bao rat ning né (muc nude dang cao
nhat da ghi duge tuong ting 1a 3,6m; 5,2m; 3,2m). Con & nudc ta, nuGe dang da
ghi dugc trong con bao DAN 1989 la 3,6m. Trong lich sur:

- 1881 ¢ Hai Phong tran nude dang ral 16n 1am nhicu ngudi chét (¢6 con O dua
ra 1a khoang 300.000 ngudi (7).

- 1904 bdo gay nude dang 1on & My Tho lam chét 5.000 nguii.

- 1955 & Hai Phong, 1982 & Nghe Tinh, 1990 va 1996 & Hai Phong lam nude
tran qua d¢, gay ngap lut, phd huy céw cdng, rudong lda va cac ¢ong trinh khéc.

- 1985 con bao Cecil & Hu¢-Binh Tri Thién cii, dang nude, 1lam chét gan 1000
nguoi, ...

- 1989 nude dang bdo fam chét 352 ngudi, mat tich 600 ngudi.
- 1990 nude dang bdo lam chét 356 ngudi

- Y.V,
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Nude dang do bao xay ra trong thisi ky tridu cudng 1am muc nude dang cao, trin
qua d¢ dap, pha huy cdc cong trinh, dudng x4, tran vao déng rudng va séng danh

trén nén nude cao do chinh I nguyén nhan gay nén nitng thiét hai rat 10 16n vé
ngudi va ctia ké tren.

Ngoai biio, nudc ta chiu anh hudng thudng xuyc,n clia gié mba. Nhitng dot gio
mua manh (cap 6, 7) va kéo dai (2-3 ngdy hodc cdc dot gio mba lien 1i&p) cling
gy nén nude dang ding ké, 30-40cm. Khi thiét k& cde loai cong trinh bién va
nhat & bién ven bd nhu cdc cong (rinh quai dé, lan bién, xay diyng dé dap, cau
cang, dan khoan, kho bdi, ... ngudi ta pha1 tinh dén cao do can thiét, trong d6 ¢
muc nurde dang do béo va do gi6 mua va khi xay dung k& hoach dé phong trdnh
nguol ta phal bi€t dugc cdc dac trung khace nhu vé qu4 trinh nude dang, thov diém,
dia di€m xay ra nude dang cue dai. Do vVay phal nghién citu dua ra cdc dac trung
ch¢ do va du bdo duge hign tugng dang nude dy cho timg con biao cu (hé.

Ciing cén fuu ¥ ring van dé nghlén ciau nude dang do gidé mua duge Iuu ¢ it hon
nhiéu so véi nude dang do bdo, vi tdm quan trong nhd hon va vi gi6 mia gin nhu
Ia hién tugng xdy ra thudng xuyén vd mic dang khong 16n (thf du trong 3 nam
1977-1979 riéng vinh Bic Bo da ¢6 161 60 dot gié miia Pong-Bic).

2. Tinh hinh nghién citu nuéc dang bio va gié mua

2.1.0 ngodi nuoc

Hién nay viéc nghién ciu nude dang do béo (v do ¢ g,io mila) da dat duge rat nhiéu
k&t qua. Ngudi ta dd ¢6 cde phan mém tinh todn va du bdo [2, 3, 4], tham chi da
dua ra dugc odn do dé du bdo [1] trén co & so sdnh véi cde con bio chudn-
phuong phap SPLASH (Special Programes to List Amplitudes of Surges from
Hurricanees), thdm chi ¢6 cd phan mém thuong mai. Cac nuée chiv nhidu thiet
hai bdi nuée dang do bdo nhu My, Nhat, Nga, Trung Quoc ... di (y xay dung va
phat trién cdc phin mém tuong tng va con cung cfp, bdn cho cdc nude khdc sir
dung nhu &n D¢, Bangladesh, Triéu Tién, Philippin (gén day, 2000, Téng Cuc Khi
tuogng Thuy van ciing nhan dugc | phdn mém do Nauy cung cdp vé nuée dang
bao), ... Tuy vay, con it nhitng nghién cttu tinh todn, dy bdo myc nude téng hop
nudc dang va thay triéu.

2.2.0 trong nuoc

Vimice dy nguy hiém cha loai thién tai nay nén vén dé nude dang do bio da duge
dit ra nghién cétu (i nhitng nam 1970 v6i Lé Phude Trinh va Tran Ky (1969-
1970}, Nguyén Van Cu (1979), bd Ngoc Quynh (1982), Vii Nhur Hodn (1988),
Ta Dang Minh (1989), Lé Trong Dao (1989), Bui Xuan Thong (1993), Nguyén
Thi Vict Lien (1996), ... trong khuon khé phan 16n cac luan van Ticn sT ma kél
qua clta chiing dé cap dén cdc khia canh khdc nhau vé mat hoc thuat va vé ban
than hi¢n trgng nay. Nhung nghién cttu mot cdch c6 he thdng nude dang bio &
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Vi¢t Nam chi duge dat ra tir 1984 dén nay, trong khuon khé 3 dé tai cAp nha
nuéce:

- Nghién ciru tham do (1%4 985, d¢ 1ai 48.06.15 [5], Pham Van Ninh chi tr).
sau khi khang dinh ring hicn trgng nude dang bao ¢ Vict Nam ¢6 thé nghicn
ctru duge dén ket qud (tng dung trong thyre (€, da chia qud trinh nghién ctiu
nude dang do bdo 1am 2 phan va thue hica chiing trong khuon khé 2 dé tai cap
nha nudc khéc:

- Nghi¢n citu cdc dac trung ché do ctia hicn twong tire 1a phan bé theo thai gian,
khong gian, dang di¢u qua trinh nude dang, vi tri va thoi gian xay ra nuoc
dcmg, cuc dai, quan h¢ vé& thoi gian xay ra nude dang vdi cdc pha tricu, ... nhim
xac dinh cao trinh ctia cde cong trinh bién, hoach dinh céc quy hocu.h kmh 1
xd hot bién (1986-1990, dé tai 48B.02.02 |6], Pham Vin Ninh chu tr)).

- Nghitn ctiu du bao nude dang cho cdc con bdo cu thé (1991-1995, dé tai
KT.03.06, D6 Ngoce Quynh chu tri) [ 7].

Ngoai ra, naim 1996 2000 dé tai cdp nha nude “Co st khoa hoc va cde dic trung
ky thuat dsi bo, .7 do Pham Van Ninh vA tir 1998 D Ngoc Quynh lam chu
nhmm da xem xé ldl vice tinh todn cdc dic trung ché do bao & mién Nam do ¢6
thém & licu [12].

Gan day, 2000-2001, bd Ngoc Quiynh da phdi hgp véi Trung (am Du bdo Quoe
gia Khi tugng Thuy van nghicn cdu (hir nghiém tép tuc va da chuyén giao cho
Trung tam d6 dé du bdo nghicp vu [8].

Cén chd ¥ 1a ¢ cde cang 16n trén the gidi, noi ¢6 chudi ¢ licu thue do muc nude
nhi¢u nam, ngudi ta (,ung dd su dung c6 higu qua phuong phdp thong ké. & Vict
Nam khong ¢6 noi nao, ké ca Hon Dau ¢é duge cdc chudi s6 licu nhu vay.

Il. PHUONG PHAP NGHIEN CcCU

- Thu thap 6 licu: thue do mue nudc tai (4t ¢ cde tram khi tuong hai van.

- Phan tich: tdch muc nude dang ra khéi mue nude thue do, dua ra cong thie
mo ta dp gid, trong bao phit hop véi s6 licu.

- Khao sat thue dld theo hudng dan cbia td chite khi tuong quic (& v¢ nude dang
do bao, d¢ xdc dinh vi trf, thoi gian xdy ra mue nuée dang cao nhat va ¢ cdc
diém do 2 phia cha vi tri bio d6 bo.

- M0 hinh hod: 1ap m6 hinh, lua chon vA thict lap cdc thuat todn, vict cdc bo
chuong trinh, lua chon ra bo chuong (rinh 16t nhat ¢6 hru ¢ tinh én dinh, tinh
hoi tu, hi¢u chinh, kiém nhi¢m, tinh odn cho cdc (rudng hop khong ¢6 s licu.

- Tong hop: két qua phan tich s¢ licu, gid, d4p, mue nudc, khao st thue dia va
mo phong todn hoc.
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L. KET QUA NGHIEN CUU

A. Nghién ciru ché do nude dang bao

1. Két qud nghién ciru tich nudc dang

Pa thu thap so liéu muc nude tai 30 tram hai van ven bo nude ta tir 1961 dén
1990, trong do6 21 tram ¢é s6 Ligu licén tue timg gidy va 9 tram ¢6 s6 liéu theo cac
ob (1,7, 13, 19 gity). SO li¢u 1960-1980 duge 1dy 5 ngay va 1981-1990 dugc 1y 7
ngay, vdi ngay bao do bo 1a ngay ¢ giita. DA sir dung phuong phap phuc héi dé
tach nude dang ra khoi muce nude 16ng hop. Cic gid thiét co ban cia phuong phap
nay la:

a. Dao dong tri¢u mbi ngay dém cham pl’ld I gidy va muc tricu tai gir thid n cua |
ngay bt ky bang trung binh cong ctia muce triéu gity (n-1) npay trude dé va
210 thir (n+1) ngay sau do.

b. Thoi gian ton tai nude dang bio khong qud 3 ngay dém.
Hai gia thi¢t d6 déu ¢6 co s& thue (€. Nhu vay, thi du, mue triéu h(i) cho cée,
chudi 5 ngay dem s¢ duge tinh wr 6 licu thue do £(1) nhu sau:

§0.25 [£(t - 50) + £(t — 25) + E(t + 25) + E(t + 50)] 48 < t < T2gidy
h(t) =<0.5[E(t = 25) + h(t +25)] 26 <t <47
0.5[h(t—23)+ &(t +25)] 73<t<95

trong do h(t) = E(1) tai =25 va 96. Sau khi tinh duge h(l), muc nude dang d(t) ¢6
th¢ suy ra tir hé thue d(t) = £(1) — h(t). Két qua kiém nghi¢m qua hang loat con
bdo tai tram Hon Dau cho thdy phuong phdp nay so véi bang triéu ¢6 sai s chdp
nhan duge. & cde tram khong ¢6 trong bang triu thi day 1a phuong phdp cho phép
tr dong hod duge viée tich nude dang. Bing phuong phap nay da xir 1y mot lugng
rat lon (¢& hon 1.300) chudi s6 ligu mue nude. Thi du bi¢n trinh muc nude dang
trong con béo Klara-62 duge chi ra trén hinh 36

bid xay dung khodng 100 bidu db phan bo nude dang bio cuc dai cho khodng 100
con bdo hoat dong & Bién nude ta 1960-1989, cho thay ¢ hdu hét moi noi § by
Vinh Bic Bo (ké ca Hu¢, Quang Binh) muce nuée dang cue dai ¢6 thé dat 150cm
tr(y 1¢én, nhicu noi trén 1 80cm, 200cm.

Nudce dang bao da timg ducgce ghi nhan duge tai cdc tram khi tugng hai van ven b
trong thoi ky 1960-1990 nhu sau:
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Bdng 38. Nudc déng bao thue do 1960- 1990

1T Tén tram | | Sé eon bac da tach nutc Con béo ¢ nude dang max l Gia tr nude dang max
dang {cm)
i 1 Mii Chua 33 Carmen-63 118
;_- 2 Hén Gai -. 14 kim-71 B9 ]
. 3 Do Nghi B0 winnie-64 172
o 4 Clra Cam 88 klara-62 195
5 Cau Ngy _ 18 ' r0se-68 168
i 6 Bong Xuyén g2 kfara-62 182 o
7 i Hén Dau 101 klara-62 142
8 Binh Cu 70 klara-62 215
o g Ba Lat . 77 warren-81 157
10 Phu Lé " 7 klara-62 174
R Nhu Tan 74 ROSE-68 " 179
12 1 Lach Sung 76 JEAN-71 162
13 Hoang Tan 77 kelly-81 180
- 14 Ngoc Tra 94 kelly-81 154
15 Hén Ngur 4z cecil-85 133
o 16 Cua Hai 87 betty-87 169
17 . HO DB 70 : belty-87 178
18 Cira Nhuang 71 clara-64 176
19 l Thanh Khé I 70 | cecil-85 165 I

Qua d6 ¢6 theé thay nuée dang do hdo & nude 1a la hi¢n tugng tu nhién rit nguy
hi¢m, hay xay ra va thuoe logi I6n. Cac nghién cttu sau thém, nhu ¢6 thé chiy doi,
cho thdy nude dang bio xdy ra tai bat ky pha tricu nao vi bdo chit yéu do mat tro
con thay triéu chi yéu do mat trang. That vay, théng ke s6 lietu muc nude tng voi
80 con béo tr 1962 dén 1989 cho thdy tan sust bdo d6 bo vao pha triéu 16n 12 25
lan, pha trung gian 14 31 1an vA pha tridu nho 13 24 lan [7] va s& licu thong ke 65
con bio tai Tram Hon Ddu va 59 con bio tai tram Cira Hoi thoi ky 1963-1983
cong cho k¢t luan tuong ny [6].

2. Két qud khdo sdt thue dia mue nudée

b str dung phuong phéap thue do mue nude dang cua T6 chice Khi tuyng The 2101
do dé xdc dinh ngdn nude cao nhat dé lai, thoi diém va myc nude dang cao nhal.
B khao sdt thye dia cho cée con béo trong cée nam 1985-2001 .
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Con bdo ANDY-85 gay muc nude dang cao nhit tai Clra 1Dinh (Quang
Binh)

Con bdo CECIL-85 gay muc nude dang cao nhat tai My Thiy (Thira
Thién Hu€)

Con bao Wayne-86 gay muc nudc dang cao nhét tai Nam Tra Ly (Thai
Binh)

Con bdo BETTY-87 gay muc nuGe dang cao nhat tai Quynh Phuong
(Nght An)

Con bao DOT-89 gay muc nudc déng cao nhét tai D6 Son (Hai Phong)

Con bdo Irving-89 gay muc nude dang cao nhat tai Sim Son (Thanh
Hoa)

Con bao DAN-89 gay muc nude dang cao nhét tai Cira Hot (Nghe An)

Con bdo 5-1990 gay muc nudc dang cao nhat tai Cira Nhugng (Ha
Tinh)
Con bao Zcke-91 gay muc nude dang cao nhat tai Hai Phong-Quang
Ninh

Con bao Fred-91 gy mue nude dang cao nhal tai Ha Tinh-Quang Binh

Con bao Lois-95 gay muc nudc dang cao nhdt tai Thanh Hoa-Ninh
Binh

Con bao Wukong2000 gay muc nude dang cao nhit tai Xvan Thanh
(Ha Tinh)

Con bao Wukong2000 gay myc nude dang cao nhat tai Xuan Thanh
(Ha Tinh) Con bao Lingling 01 gay muc nudc dang cao nhit tai Song
C4u (Binh Dinh)

170¢m

255¢cm

230¢cm

223¢m

224cem
292cm

360cm

235cem

160cm

[50em

140c¢m

155em

105¢m

Két qua khao sat thuc dia cling cho thy nude dang bao & nude ta thude loai I6n
va rat nguy hiém. Di ghi duge mue nude dang kv luc [a 360cm ngoai muc triéu,
trong con bao DAN-89. Ngoati ra, cdc con bdo Cecil-185, Wayne-86, Belty-87,
Dot-89, Irving-89, 5-1990 da gay nudc dang 16n trén 2m, dén gan 3m. Thi dy, k&t

qua khao sat nude dang trong con vdo IRVING-89, xem hang 39.
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Bang 39: K&t gqud khdao sat nudc dang bao, con bao: IRVING-89

Dia diém do ! Triéu {cm) Gia tr nutc dang bao {cm) 'r B¢ cao tdng hop so V60 |
: hai da (cm)
Cita Day (Nga Sem) 150 .. 209 359
Lach Sung {Hai Loc) 150 222 372
Tach Truong (Hau Lac) 150 256 4‘DES
_ Sam San 150 292 442
Quang Lai - | 140 222 32
Lach Bang (Tinh Gia) 150 192 342
Thign Ky (Clra Trap) 150 176 326
Lach Quén (Quynh Luu) 170 |‘ 185 335
Cira Yan {Dién Chau) ) 200 | ) 13 33 I

3. M6 phong truong gio trong bdo

Bao nhi¢t déi (sau day d¢ ngén gon, ta goi 1a bio) 13 mot trong nhimg hién tugng
déc bi¢t nhat trong chuyén dong ciia 16p khi quyén trén bé mat rdi dat. N6 xay ra
trong ddi tir xich dao dén ¢& vi dd 30 & mdi bdn cAu vi ¢6 tén goi khdc nhau thy
theo timg viing. & cde nude ven Pai Tay Duong né duge goi 1a “huragan™, & Théi
Binh Duong [a “tai phun™, & dc 14 “villi villi”, & Phillipin 1a “bagio™, ...

Gi6 trong bio thay doi rat nhat nhanh theo khong gian va thoi gian. Tai chinh tam
bao hay “mat bao™, gi6 rdt y&u, chi dat 3-5m/s, doi khi dén 10 m/s. Dudng kinh
trung binh clia “mit bao™ khodng 20-30km, v6i bdo manh khodng 60-70km, c6
mot sO it trudng hop dén 300 km. Doi khi gap nhiing con bio ¢6 hai hay ba
mat”. & cdch tam bio mot khoang nao do thudmg t6n tai mot dai trong doi hep,
rong chimg 20-40km ¢6 0¢ do gio dat cyc dai sau d6 y&u din, nhung gié tuong
d6i manh van ¢6 thé quan triic thay & khodng cdch xa tam dén 200-300km. N6
chung, birc tranh phan bd gi6 trong bdo rat phic tap. Nhung thong thutng, gic
manh nhét & noi hudng gié tring véi hudng di chuyén cha (am bio, ¢6 nghia 1a &
phia trude bén phai tAm bio.

XY

Trude day ciing da ¢6 mot s¢ nghicn ciiu théng ke vé quy dao, tén sual xudt hicn
trong cdc thiang va mot s6 ddnh gid vé cudng do bio. Tuy nhién, nhiing k&t qua dé
chuta ddy do cho muc iéu nghién ctu nude dang. Vi vay, & day cdn ¢d su quan
tam ddng ké dén cde dac trung (héng ké khéc nita.

Nhu ching ta da bi¢t, cho dén nay chira di diéu kién va phuong tién ky thuat cho
phép ti€n hanh do dac sy bién thién theo thai gian cha cdc yéu 16 khi tuong trong
bio tai moi diém trong khu vire bio hoat dong. DE ¢6 thé nhan gid tri ap sudt va
£i6 trong bio & thdi diém bat k tai moi diém trong viing edn nghicn citu, thudng
phai sit dung cdc mo hinh giai tich biéu dién gan ding sy phan b 4p sudt va ¢ié
trong bdo. Dya vao tinh chél clia bdo 12 mot viing &p thap vdi chuycn dong xody
ctia khong khi quanh tam, ngudi ta da biéu dién trudng dp sudl trong bao gdm he
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théng céc dutmg dang 4p hinh tron ¢6 tam (ring v6i bio. Cac tdc gia da dua ra
nhicu dang mo hinh phan b¢ trudmg dp khde nhau. Nhitmg mo hinh truong 4p
thuong duge stir dung nhiéu nhat 1a:

- Barknem (1921): P=P, —'_Aipq (3.1)
: 1+ (r/R)”
- Tacasaxi (1939): P=P_ - _ak (3.2)
1+(r/R)
- Fujitt (1952): P=P, - ML (3.3)
A+ (r/R)”
- Cédc e gia Trung Quée: P=P_ - —~--AP ~ (3.4)
J1+2(r/R)?
r?
- Dang ham mi: P=P, —APexp(—F) (3.5)

O day, P, 1a dp sudt tai ria bao, AP =P, — P, vGi Py, 1a dp suat tai tam bao, R-

ban kinh gi6 cuc dai, r-khoang cach tir diém c6 dp sudt P dén tam bio.

Sau khi xdy dung duge trudmg dp suat khi quyén, trudng ¢ié thudng duge tinh
thco cong thitc can bang dia chuyén Xorkina quen thudc. Nhung phuong phdp
nay chi cho két qua kb phi hgp ¢ nhitng viing vi do cao va trung binh. & ving vi
d¢ thdp, két qua sai [éch khd 16n. Mat khac c6 thé (hdy rang, bao trong viing nhiét
dGi thé hién rét 15 sy ¢6 mat cla lyc ly tam trong chuyén dong xody clia khoi
khong khi. Vi vy, d€ tinh gié trong bdo & viing nay, ngudi 1a thuong sir dung
phuong trinh can bang xody thay cho phuong trinh can bing dia chuyén di néu &
trén [9] va (lr do rit ra toe do gié trong bao la:
W=~ f_l' + {f_l' + L a_P
2 \( 4 padr

(3.6)

Tir nhitng mo hinh phan bd dp sudt (3.1)-(3.5), dya trén phuong trinh (3.6) ¢6 thé
it ra cde cong thirc phan bo gid twong tng nhu sau:
2r/R

Ta @31y W=W "~ (3.7)
"1+ (r/R)

2(r/R) 2

Tir (32 W=W,__
"™ 1+r1/R

(3.8)
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Tw(33) W=W, SR (3.9)
Y121+ 2/ R))

T (3.4) W=W__ W2r/R : (3.10)
N2(1+2(r/RYY

Tir (3.9): W=wW_ —exp (—— r =) (3.11)

nax R 2 2 R
trong cic cong thic trén W, 12 t8c do gi6 cuc dai.

Trén day la nhitng mo hinh truong gié xody trong bdo. Thuc ra, dé nhan duge
truding gio thuce trong bao ¢an phai ¢cong them lhdnh phén gid tinh ti¢n gay nén do
ctiuyén dong cla tam bao. Theo cde tac gia Nhat Ban, thanh phan nay duge tinh
theo cong thire [L0].

We = Ve exp(~ 2”) (3.12)

O day V, 1a t6¢ do di chuyén clia tam bio.

Trong 1at ca cdc cong thice gidi thich mo (4 rudng ap va ruong gié trong bio
(3.1)-(3.5), (3.7)-(3.12) cé Stham sG AP, P, W ... VLR var,

3 Viét Nam P, dp suft ¢ tam béo, dugc cho véi sai s8 khoang 4-5 mb, do léch
dp sudt & ria bio va tam bao Ap vdi sai s6 khodng 4-5 mb; sai s6 gi6 cuc dai W,
1A 2-4m/s; téc do di chuyén clia tam bdo véi sai s 4-5 km/gid. Ban kinh gi6 cuc
dai R 1a khoang c4ch k€ tir tam bdo, nui gid sat mat nude 1a cuc dai. Hién nay R
la tham s6 kho xdc dinh hon ca. Céc tde gia Trung Quoe 2] dd 1ap bang lién he
giilta R va AP trén co s& s6 liéu Bién Dong nhu sau:

Bang 40. M&i lieén hé gida R va AP

Bonv PR | O 1 2 ;3 1 4 5 6 | 7 8 9

Chyc \P ? !
1 10.8 113 | 119 | 124 0 127 | 132 | 138 0 140 | 146 | 149
2 15.1 157 | 158 | 165 | 67 | 170 | 173 | 178 | 181 | 184°
3 186 198 | 192 | 197 | 200 | 203 | 205 | 208 | 211 | 213
4 218 29 | 21 | 24 | 27 | 20 | 22 | 25 | 238 | 240
5 24.1 245 | 247 | 248 | 259 | 254 | 257 | 257 | 259 | 262
6 26.4 %7 | 267 | 270 | 273 | 275 | 278 | 281 | 283 | 284
7 288 89 | 202 | 204 | 207 | 300 | 302 | 302 | 305 | 305
8 0.5 08 | 311 | 33 | 313 | 315 | 316 | 316 | 318 | 324
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va ching ta s€ sir dung bang nay trong tinh todn.
b3 sir dung 2 phwong phap:
- Phuong phap 1: Sir dung phuong phdp binh phuong t6i thicu dan 6i vice giai

1ap phuong trinh phi (uyén bac cao vdi 4n cdn tim 1a bdn kinh gié cue dai R va
danh gia mo hinh nao cho dg léch quan phuong trung binh nho nhét.

- Phuong phdp 2: VGi R cho truée danh gid xem mo hinh ndo ¢6 do 1éch quan
phuong trung binh nho nhat va trén co s¢ dé chon ra cdc mo hinh mé 14 truong
&p, truong gi gan ding nhat dé sir dyng sau nay. Ta ¢6 thé thdy cdéc mo hinh
3.2,3.10 va 3.3, 3.11 la phit hgp véi s0 licu quan tric hon ¢4 [6].

Chi y: d6i v6i gié mia, cdch 161 nhat 1a cho truding gié (theo khong gian va thai
gian) va s€ (inh trye ti&p tir cdc $6 lidu dé. Chd nao thiéu cé thé noi, ngoai suy.
Trong cdc nghién ctru nay, ¢ do gio trong bao W, tinh todn bing:

=W+ W + W+

trong d6 W 1a (8¢ do gid biéu dién bio tron xoay

W, 12 phén hi¢u dinh t6¢ d¢ do ma sdt, W, = Wcoso, ¢ 1dy tir 15 dén 30°
W, 1a van tdc tinh ti€n, tinh theo 3.12.

W, 1a phan hicu dinh do anh huding cia luc dia, W, = [l -— max@,cos@)}

I+r

bay la cong thite ddy di nhat, mo ta rudng gid trong bio. Hinh 2 gi6i thi¢u mot
trudmg gi¢ nhu vay trong bio.

4. Mo phong

4.1. Mo hinh todan [y

Bai todn nude dang bao (¢6 hodc khong k& dén thily triéu) duge phdt bidu téng
quat nhu sau:

H¢ phuong trinh xuét phat 1a h¢ phuong trinh phi tuyén mo ta chuyén dong séng
dai:

@+11@+v@—f e gac : ———— (1% - 1)) (4.1)
o4 x oy pox ex plh+ C,.)
A A Y L SR N R P
ot ox 0y by 8y p( +&)
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8

+—(h+r;)u+m-(h +&w=0 (4.3)

ot oy -

Diéu ki¢n bién:

+ Bién cting: U, = 0, dicu ki¢n khong (ham (4.4)

+ Bic¢n long: U, =L £ , didu ki¢n phing xa - (45)

h+C

hoac £ =4(x,y,t)=> FH,cos [Gi'[ + (o +B); — gi] (4.6)
1

o] day:

- £ : 14 do dang muc nude tinh tir mat bién trung binh, i thudng |4y trong 4 séng
thaoh phan chinh la M,, S,, K, O; H;, g 1a cdc hing s6 diéu hoa chi phu
thudce vao vi tri diém tinh; F; va (o + B); 1a cdc tham s6 thién van phu thugce
thoi gian, con o; la van 16c g6c song tricu thit i.

- u, v: 1a thanh phdn (6c do theo cdc truc X, y ldy trung binh theo phuong hing
dimg

- h: 14 do sau bicn

- P,: 14 4p sudt khi quyén trén miit bién

- T dng sudt gid trén mat bién, ty 1¢ véi binh phuong (6¢ do gio

- 1" (ing suét ma sat ddy, 1y 1¢ véi binh phuong (3¢ do dong nude

D¢ tinh t04n phan b ap sust P, va 16c do gié W trong bio di sit dung cdc mo

hinh giai tich mo ta trudng dp va truomg gid trong bdo 3.2, 3.10 hoac 3.3, 3.11.

He (4.1)-(4.3) voi cée dicu kién bién (4.4)-(4.6) duge giai bang phuong phdp s6
tri.

Trong giai doan nghién cttu ch& do, d¢ tai nghién citu nuée dang bio trude day
(48B.02.02) da s&r dung nhi¢u mo hinh $8 tri v6i cdc thuat todn khac nhau va da
x4y dung nén 7 mo hinh s0 theo so d6 sai phan hién, xen ké 1 va 2, sai phan trung
tam nira 4n ¢6 1a tron, sai phan 4n xen k&, dudmg dic (rung, sai phan luéi tam gidc
nira dn, so d6 ludi tong hop (trong d6 dang luu ¥ v& mat phuong phdp 1a phuong
phap ludi tam gidc [11] va mo hinh ludi cong phi hop véi dudng by [6]). Cic mo
hinh nay da ducge xem xét tinh 6n dinh, hoi ty, do chinh xdc so véi mot s6 nghiém
giai tich, thoi gian mdy va mtc do tién dung. Cudi ciing maé hinh sai phan 4n xen
k& truy dudi luan huéng da duge chon [6].

Sau d6, mo hinh nay da duge hoan thién mot bude rat déng ké:
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- ba xay dung chuong trinh thi¢t [ap mo hinh (TL) v6i s6 licu vao 1a do sau
micn tinh, cdc tham ¢ vé budc khong gjldn thoi gian, di¢u kicn bicn long.
Chuong trinh TL tao ra tét ¢a cde tham s& vé mién tinh cho mo hinh tinh nude
dang. Chuong trinh nay gidp giam bt rdt nhi¢u cong siic khi tao mot mién
tinh mei.

- Xay du’ng h¢ thong thye don (MENU) gidp cho vige vao ra duge thuan tién, dé
dang va tranh dugce cic sai sét, dong thoi tao ra kha nang trao déi vdéi Lhucmg
trinh trong khi dang tinh todn (intcractive).

- Xay dung cac chuong trinh v& truong van (5e, dudmg dong mife, 10 mau mién
dong mure, v& dd thi hdng ngon ngit F()RTRAN Céc chuong trinh nay ¢6 thé
s dung mot cdch doce 1ap hodc ding ngay dong thdi trong chuong trinh tinh
nude dang.

- Xay dung cdc chuong trinh chuyén mé dé hoa sang h¢ SURFER;, luu trif cde
hinh vé dudi dang cde mién anh nhi phan.

- Xay dung phong chif tichg Vi¢t phuc vu cho viée thuyét minh két qua trén
man hinh va do thi.

P6 la mo hinh tinh dong chdy trung binh theo chiéu sau va myc nude do gid, do
bdo gay ra, cling nhu dé tinh myc triéu va dong tridu néu cho didu ki¢n dao dong
tai bién long hodc twrong tée tridu va nude dang. Day 14 mo hinh nude nong phi
tuy¢n 2 chi¢u (hoac Saint Venant 2 chiu) ¢6 chid ¥ dén lue Coriolis, (ing suat r6i
ngang, ma st ddy, di¢u kién khong thdm tai bién ciing, diéu ki¢n phéng xa hoic
cho trude dao dong tricu tai bien long va trang hdi yén (inh & (hdi diém ban dau.
Ngoai lyc 1a lye trong lm(mé, la img suat (i¢p do gid va tng suil phap do dp suat
khi quyén. Trutmg 4p vi trwdmg gi6 (rong bao duge mo (4 bdi céc cong thite giai
tich da chon, d6 [a mo hinh bdo can bang xody ¢6 luu y d¢n tinh bat doi xung, do
Iech cia véeto tée do gid so véi cdc dlr(mg dang 4p va su di chuyén thue (& clia
bdo, cling cdc tham & bio ttng voi cde vi trf e thoi clia tam bio. So dé sai phan
an xen k&, luan hudng do xdp xi bac nhal theo bude thdi gian, bac 2 theo budc
khong gian (trir tai bi¢n 13 bac 1), 6n dinh mdt cdch thue nghiém theo tieu chuén

At/Ax = 0.3.10° cho viing bién Viet Nam.

42. N qluen cwu anh hidng cda cde logi diéu kién bién va mién tinh: bang cde thi
nghiém so'tri (6! dd chi ra rang

Q) anh hudng cua eo Quynh Chdu:

- Viéc déng md eo nay gay thay déi dang ké vé bitc tranh dong chay trung binh
tai khu vuc dong bac vinh. Viing g:,dn eo, dong chay thay d6i nhifu ca vé
hudng lan cudng do (trudng hop md cho cudng do dong chdy 16n hon khi
déng, nhu ¢6 thé dy kién). Sy thay déi dy gidm rdt nhanh khi ra xa co nay.
Vung ven b phia tay, cdc viing giita va nam vinh, dong chay hdu nhu khong
bi thay déi hudng. Tuy nhién cuong do bi thay déi dang k& tai khu vise giira
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vinh, sur sai khdc dat t6i 15%. Vice thay doi dang dicu ki¢n bién khi déng dén
dén kél qua khdc nhicu so véi khi ma.

- Bi¢ tranh phan bé muc nuée phy thude manh vao co Quynh Chau. Trén toan
vinh, sai I¢ch vé mue nude co the dat 1 30cm va tham chi khong giam ddn vé
phia bd tay cling nhu v¢ phia nam. Khi déng, nudce rit manh hon khi md trong
giai doan bio con hoat dong ¢ xa va gay nude dang nhanh hon khi bao gin dd
bo. Tai céc diém theo d&i, myc nude thay dbi nhanh hon va c6 bién do thudng
16n hon khi mé. Viée dong co Quynh Chau con ¢6 thé gay 1éch pha dén dén sir
icch pha ciia Emax, mac du khong thay su thay déi ro rét vE vi trf xay ra Emax.

b) dnh hudng cua mién tinh va diéu kién bién tai bién iong: DI véi cde con
b&o dén cép 12 thi:

Do so lugng bao phan fén tap trung vao vinh Béc B nén vice xdce dinh mién tinh
nho nhat (d¢ ¢t kiém bo nhd va thai gian (inh), sao cho vin dam bao duge do
chinh xdc¢ cua muc nuGe dang tai gdn noi ¢é nude dang cuc dai, chi dat ra ddi véi
micn bicn phia bac (i vi tuyén 14°N trdy ra). Con déi véi viing bién phia nam, mot
mal, do cin ¢6 nhimg tinh todn doi voi ving hai quan ddo Truong Sa, Hoang Sa
(tr vi do 6°N-18°N)-noi cd mdt sG con bao dugc hinh thanh va phat trién, mit
khdc, s0 con bdo hoat dong khong nhicu nén ving tinh duge 14y kha 16n va van dé
lya chon ving tinh 161 thiéu khong duge dat ra.

P61 véi mién bién phia bic, cde didu kién bién khéc nhau cho k&t qua rat gan
nhau ca v¢ muc nude lan dong chay. Su sai khde vé muc nude con khoang 5-
[0cm. Emax sai khdc nhau khong qua Scem (U ¢b 29%). 0 viing co Quynh Chau
va khu vye phia nam vinh (dudi [7°30N) ¢6 thé cdn thdy duge su khdc nhau vé
dong chdy, nhung khong déng ké. Nhu vay, anh hudng cta diéu ki¢n tai bién long
ddi v&i mién tinh nay khong con ddng k& nita. Vi vay mién tinh duge chon 12
micn 105°45-112°00E va 14°00-21°4SN

D61 vai cde con bo hoat dong & vi do thdp hon, viing tinh ¢4n md rong hon nita.

Nghién ctiu anh hudng clia s thay doi diéu kicn bién long (mue nude bing 0 va
dicu ki¢n phong xa) cho thdy anh huding do 1a rit ddng k&, khong chi & lan can
bi¢n long ma ¢on ¢ ca lan can co Quynh Chau. Vi vay nén cho di¢u ki¢n phong
xa lai bién long.

4.3. Ddnh gid dnh hudng cua si thay doi cde tham s6 101 két qud tinh

Sau khi da xdc dinh mién tinh nho nhét va diéu kién phong xa tai bién 1ong, can
phai xét su khde nhau cta nuée dang cue dai khi cde tham s6 bao thay doi trong
khodng sai 6 cho phép cua cde sd licu khi tugng vé bao. Mat khdc dé ¢6 thé hicu
chinh mo hinh s& tri, trwde hét can phai ddnh gid dugc do nhay cua céc thong s6
cho trude dé. Ngoai ra ¢on xét dén énh hudmg ctia viée chon thoi diém tinh.
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" D&i v6i sy thay déi cha AP: d6 sai léch cha muc nudce khong Ion, tri s¢ tinh
béang cm, xap xi bang lugng thay ddi clia AP (tinh bang mb) & vang tam bao,
tai bi¢n sau. Cang xa 1am bdo, do sai Iéch clia muc nude cang giam. Sai s¢
Smb chi ¢6 (he gay sur sai khac vé muc nude ¢ Sem & viing 14m bio di qua.

" DGi v6i sy thay doi ctta Wmax: dan 16 sy thay déi I6n cia gid tri muc nuée
t61 20 em hogic cao hon nita. Tuy nhi¢n khong thay su thay déi ddng k& cla
bac tranh trang thai méat bién vé mat dinh tinh, nhu ving nudc dang, ving
nuGe rit, noi xay ra nude dang 16n nhél, ¢ling nhur né khong 1am thay déi déng
ké pha ctia bién trinh mue nude tai cde diém theo doi.

" D0i vii sy thay d6i clia R: viéc tang hay gidm ban kinh R ddn dén sy mé rong,
co hep déng ké pham vi khong gian 4nh hudng cia bdo ciing nhu muc nuée
déng cuc dai:

- Néu bdn kinh R tang:

+ Gid tri dang hoac rdt ¢ ngoai viing bén kinh cuc dai ¢d vé phia phai lan
phia trdi diém dé bo déu tang. & trong ving ban kinh gié cuc dai, anh
huong nay khong dang k& Toc do thay d6i ctia muc nude nhanh hon va
ving ¢6 do sai 1¢ch 16n trai rOng ra hai phia doc bar bién.

+  C6 the 1am thay déi vi tri xdy ra nude dang cuc dai

+  Su sai léch phu thude nhiu vao dia hinh va noi biio dé bo.

- V6i sy thay ddi cta R khong qud Skm ta nhan duoe su sai 1ech clia Emax nho
hon 20c¢m,

*  Ddi vor su thay doi clia 16c do di chuyén Ve
- Lam thay déi rat manh v¢ pha

- Lam thay d6i ddng k€ vé Emax theo luat ty 1¢ nghich: bdo di chuyén cang
cham gay nude dang cang 16n va neuoc lai.

* Thay doi qu¥ dao: d¢ dénh gid do nhay clia két qua tinh d6i vé6i cdc sai s6 cho
trude clia quy dao bdo, ta xét mot s§ quy dao nam trong viing ¢é do lech sau:
Al=1/2-1 va A2=1/8-1/16 d9 kinh vi (Al 1a d9 sai 1éch clia quy dao bio & thdi
di¢m dau, A2-do sai léch khi bao dé bo). Trong t4t ca cdc trudng hop, sai s6 £
max khong qua 20cm. Sy sai khac cua vi trf ¢6 Emax ciing ¢6 ¢ nhu su sai
khdc vi trf bao dS b va khong anh huéng ddng ké dén thoi diém xay ra &
max.
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= Thay doi thot diém bét ddw tinh: thong thudng bao duge hinh thanh tir rat xa
micén tinh todn va thdi gian 10On tai ¢6 (hé kéo dai. Tuy nhién khong cin thict
phai tinh todn tir khi bao hinh thanh hoac tir lic bao ¢dn G rat xa.

K¢t qua thir nghicm s6 tri chi ra rang cén bat ddu tinh 24 gids trude khi bio dé bo.
Tuy nhién, d¢ ¢6 thé so sanh bién trinh myc nude giita (inh todn va do dac & giai
doan dang, ciing can phai dap tat cic nhiéu trong giai doan nay. Vi vay cén tinh
truée lide dé bo 2 ngay.

Chu y: Thudng ma sét ddy duge 1dy trong khodng 2-3.1.107 trong h¢ CGS. Sy
thay doi clia h¢ s& nay 1am thay déi rit ddng k& dong chiay vh muc nude & bién
nong. H¢ sO do cang cao, tde dO dong chay va muc nuée cang giam (&
thay dé6i 30-40cm).

¢6 thé

Iax

4.4. Sy truvén nang lugng v bao vao bién j71

ba sir dung mo hinh tinh 6 tri néi trén dé nghién cttu sy phan b6 nang lugng co
hoe clia khdi nude bién nhan dugce tir bio trong sudt qua trinh hoat dong cia bio
(r ngoai khoi vao bd. K&t qua tinh cho 36 con bao manh hoat dong & mién Béc
nudc ta tr 1962 dén 1989, da chi ra su bién déi dong nang, thd nang vA nang
lwgng toan phan, cling nhu quan h¢ cha ching vdi quy dao bio va thdi diém do
bo. ba nghién ctiu sy phan be khong gian ciia nang lugng tai timg (hoi diém, su
anh hudng clia dia hinh ddy, hinh thai dudmg bo va su dong gdp clia dong nang,
thé nang vao nang luong cla khdi nude.

Dao dong cta dong nang va thé nang toan phan & giai doan sau (tir khi dong ning
dat gid tri 16n nhat dén khi két thie tinh) thudng léch pha nhau: thé nang dat cye
dai twong img voi dong nang cuc tiu va nguoc lai.

Nang lugng toan phan, nhin chung, ¢é dang diéu nhu dutmg dong ning (trir giai
doan thé€ nang dat gid tri 16n nh4t) va co gid tri 16n nhal vao cling thoi diém khi
dong nang toan phan 16n nhat. Trong sudt qud trinh hoat dong cta bio, dong
nang chiém vai trd cht yéu (trung binh chidm 81% téng ning lugng).

bau tién, dong nang toan phan ting nhanh va dat gid tri 16n nhat vao thoi diém
trude khi bdo d6 b khodang 3-6 gidy (cdch bd 60-120km). Trong qué trinh tang
truong do, dai da s6 (67%) cdc trudng hop ¢6 cue dai phu xudl hién truée thoi
diém dong nang 1dn nhat khodng 12-18 gidy. Thai gian (6n (ai clia dinh (v6i gid tri
ning legng khong nho hon 90% gid tri niang lugng 16n nhat E,,,) kéo dai trung
binh 4 - 6 git. Sau d6, dong nang giam nhanh va thudng lai xudt hién cuc dai
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phu thit hai truée khi qua trinh tinh k&t thue. Bién thién cua the nang phie tap
hon, ¢6 thé xual hién nhidu gid 1ri cuc (ri Wy thude vao timg con bio. Tuy vay,
th¢ nidng toan phan thudng dat gid tri 1dn nhat vao sau thii diém bao do bo
khoang 3-5 gi0 va luong tng voi dong nang toan phdn dat gid tri cye ticu phy thi
hai. sau dé th¢ nang giam nhanh.

Phan he mat rong clia nang lugng (ai mdi thoi diém tap trung chu yéu & viing
Xung quanh tam bao va mot phan nho hon doc theo dai dudng di coa bdo. Ban
kinh ctiia viing 1ap trung ning lugng (khong nho hon S.10°ERG), khong ké dai
hep doc theo quy dao bao., phy thude vao cuong do bao va 6 duong kinh wr 180-
300 km. Di¢n tich viing 1ap trung nang luong tang din va dat gid tri 16n nhat vao
thdi diém nang luong toan phdn 16n nhat, sau d6 dien tich nay giam dan. Thong
thuong, khu vue ¢ nang luong lén nhat xuat hién & phia sau-bén phai tam béo.
Tuy nhién, thy theo tirng con bao, do dia hinh day va hinh thdi duong bo, viing
nay ¢6 thé xay ra & hén trdi (hinh 38).

Bang 41 trinh bay cdc két qua tinh oén vé thii diém xay ra dong nang (oan phan,
th¢ nang toan phin va ning lugng toan phin 16n nhat so véi thdi di¢m bao dd bo
(cOt 2), gid (ri nang luong toan phan I6n nhdt E,, (cot 3), gid tri tOng cla dong
nang, th& nang va nang lugng toan phan trong sudt qua trinh bdo hoat dong (cdt
4).

Bang 41: Mot s8 dde frung ndng lugng nudce bign frong bao
(iU - c6t 2 ohl thl diém sau khi bao dé bé)

() (2) gier S (4) 10ERG
o E, E E E. | E E, E
| babe-62 9 3 5 4 932 258 | 1191
clara-62 3 9 3 @™l 1192 322 1513
camen-63 7 6 6 30 436 193 629
| winnie-64 ) 6 7 6 2 2 | o 939
1 tilda-64 4 5 3 3 639 159 798
clara54 3 6 3 % 1596 344 1940
geargia-64 4 -3 3 30 535 82 g17
“nadinesd 5 4 5 24 507 76 583 |
| patsy-67 4 0 3 2 330 0| 37
ros6-68 5 6 5 s | 028 134 1062
tess-69 3 0 2 2 288 76 364
doris-69 4 4 3 4 623 226 849
| BaoNo-70 9 2 9 52 1048 201 1249
kim-71 7 2 4 3% 700 15 ! 895
jean-71 s i ‘ 4 ‘ 51 99 618
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L) 2} gicr (3} 4) J0ERG ]
della-71 2 7 2 2 65 | 412 757
anita-73 4 2 4 1 3 | o 197 830

' kate-73 ” 4 5 s % | e | e
marge-73 2 6 2 24 1 371 ¢ 58 .I 425

| dinah-T4 5 5 5 19 o 51 478
della-74 5 -1 4 16 312 48 380
alice-75 5 5 5 36 538 12 550

| sarah.77 4 7 4 B 601 ?_.?- 678
j0e-80 2 8 3 0n 277 130 ¢ 407
ruth-80 4 5 4 28 511 98 609
kelly-81 _ 7 2 6 | 993 143 137
warren-81 : 6 | -2 8 - 53 . 848 '. 220 1 068
nancy-82 5 B o5 774 | 182 955
vera-83 5 s 49 626 169 795
cecil-85 4 3 4 86 1265 . 590 1845
wayne-86 4 8 4 2 | s 82 | 440
betty-87 s 2 7, 179 wes | oo | 4868
carry-87 7 2 8 36 713 | 179 ' 892

i patsy-88 4 0 3 14 179 38 218

;S , ] _
dot-89 8 1 7 B0 67 42 909
dan-89 K 4 5 10 1905 % | wn

4.5. Tuong tde phi tuyén givta nuwoe dang va thity triéu.

Viéc ddnh gid su tuong téc nay duge thye hién bing cdch glal s& tri cdc bai todn
mo phong dao dong thiy tridu va nude dang bao trong vinh Bic Bo. Trinh tu tich
hanh nhu sau: Trude hét gii bai odn tinh dy bdo thiy (ridu tai nhitng (thii diém
cé bio hoat dong. Sau d6 giai bai todn nude dang bao thuan tdy | nghia [a tinh
nuGe dang bio (rén nén mat bién trung binh. Tiép theo 1a gidi bai todn thiy triéu
va nude dang bio d(mgD thiri, nghia la tinh todn nude dang bao xdy ra trén nén dao
dong thuay tricu ciia vinh. Cudi cling 12 so sdnh k¢t qua tinh todn b todn han hop
Vdi k&t qua cong tuyen tinh cud hai bai todn don. Do 16ch clia hai két qua nay noi
ln mife dO tiong tac phi tuyCn gitra hai hi¢n tong.
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Bang 42: Danh séch cée con bdo dung dé tinh tuong téac thly tiéu-nudc dang

TT Tén bao Nai d6 bo AP{mb) Ymax(mys)
1 ! clara-1962 Ninh Binh ! 45 41
2- carmen-1943 _ | Hat Phong 40 38
o 3 clara-1964 : | Ha Tinh-Quéng Binh 52 - 45
l 4 | rose-1968 B Thanh Hoa - 38 o 36
i‘ 5 joe-1980 Hong Gai 40 38
8 kelly-1981 Nghé An 38 36
7 warrent-1981_e i Nam Binh R 40 1 38
8 betty- 1987 ¢ Ha Tinh 55 46
9 cary-1987 Nghé An 37 36
10 dan-1989 Ha Tnh 50 43

K&t qua nghién citu s6 tri cho thdy cdn phéi [vu ¥ dén sy twong tdc phi tuyén nudc
dang-thuy triéu:

Hic¢u ting nay lam thay doi myc nudc 16ng hgp mot cdch khd rd rang va tiry thuge
vao pha thuy tri¢u cting nhu d¢ 16n cua nude dang bao. Su sai léch tuyét doi tir -
vai cm dén vai chue em, tuong tng véi sai féch twong doi e mot vai phan tram
dén vai chye phan tram. C6 thé riit ra mot s6 dac diém chung cha quéd trinh
lrong tdc nay nhur sau:

- O pha thly tricu I6n (nuGe 16n) thi hi¢u ting twong tdc 1am giam muc nude
tong hop so vai muc nude cong tuyén tinh.

- O pha thuy tricu thdp (nude rdng) thi hicu tng tuong tdc 1am tang muc nudce
Ong hop so vGi muc nude cong tuyén tinh.

- O pha thiy triéu trung gian (24n mue nude trung binh) thi hicu ting tuong téc
yéu.

- O cic dinh cao cha nude dang, nhat 12 khi gid tri cia ching I6n vuot nhiéu 1an
thiy triéu & théi diém wong ng thi tong tdc thudng xdy yéu hon cdc thoi
diém khéc, lam giam (r 5 dén 10% gid tri cong tuy¢n tinh. Trong khi dd, & cdc
qua trinh dang va rit trude va sau dinh thi hi¢u ting twong tdc 1am sai 1¢ch kha
I6n mue nude so vai cong tuyén tinh. Sy sai 1¢ch nay ¢6 thé dat 16 30% gi4 tri
nude dang thuén iy .
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—— e nune tong hop - brien
----- tresnve dng momonae s AN EETH

civrvgr 1 b rjen

Hinh 39. Banh gid tuong tac véi con bao CARY- 87 tram HS £

4.6. Nghién ciru mie dang truvén vao séng

Da s dung m6 hinh nude dang bdo 2D ghép néi véi mo hinh thay luc 1D (cing
do Phan Vién Co hoc Bién xay dung va phét trién) trén co s& dam bio tinh lién
tuc vé muc nude vA tink bio toan luu luong dé tinh 10dn dinh gia sy truyén nudc
dang vao hé thong song Hong va Thai Binh. D3 tinh todn cho 20 con bio dé bo tir
Thua Thién-Hué dén Quang Ninh trong thai ky 1962-1989. Cic cita song chu yéu
1a Cra Cam, Van tc, Thai Binh, Tra Ly va Ba Lat.

Tu két qua tinh c6 thé rit ra nhimg nhan xét sau:

- Nhin chung su ¢6 mat clia h¢ thdng séng khong 1am thay déi buc tranh phén
b6 muc nude dang ¢ bién khoi ciing nhu viing ven bo. Chi ngay tai viing bién
vung cira song trong mot 1an can rat hep 1 ¢6 su thay déi it nhidu vé muc
nudc, nhung thay déi dang ké vé hé thong dong chiy.

- Trong khi do, bic tranh phan b muc nude dang trong hé thong song thay doi
rat nhi¢u. Khi truyén vao trong song do cao nudc dang giam dan. Vi du doan
s0ng Hong tir cira Ba Lat dén Son Tay c6 thé quan st thdy: khi truyén vao sau
20km phia trong k& tir cira song, d6 cao nude dang da giam di mot nlta va vio
xa khoang 100km thi nudc dang thue € da khong con ton tai. Cac gid tri nay
¢6 I€ phu thuéc nhi¢u vao diéu kién tu nhién ciia doan song (do rong, do doc,
liwu lugng. ...} hon 1a phu thuge vio gid tri nude dang cu thé cha timg con
bdo.
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Thoi gian truyén nude dang cuc dai vao trong song thay doi it nhicu ty theo cdc
con bao. Tuy nhién ¢é thé thay ching ciing khong khdc nhau nhiéu 1dm ma quanh
mOL gid tri trung binh cho time doan song. Ching han, véi doan song Hong thi
thoi gian truyén nude dang cuc dai r ctra Ba Lat viio ¢& khoang {00km mél do
13-14 gity. CO thé thay rang tde d¢ nay gan véi toe do truyén song dai

(c=ygH).

- So sénh bién doi mue nude gilra tinh todn va quan tric & mot sG tram cho thdy
chiing ciing tuong dot pht hop. Thi du hinh 40, 41.

4.7, Hiéu clunh mo hinh

Bo s0 licu d¢ hicu chinh va kiém tra mo hinh duge lua chon gém 27 con bdo (xem
bang 42.1). B6 14 tat ¢a cdc con bao phan 16n thude loai di manh, nic la e do
gi6 cuc dai tir 28 m/s trd 1én, ma lai ¢é dong bo s8 licu ca vé khi tugng 1an muc
nude (phan 16n 1ap trung & vinh Bac Bo). Ching dugc phan bd twong doi déu
trong cac nhom bao khac nhau,

D&t wiong dé so sanh giilta tinh todn va thye do trong giai doan hicu chinh ciing
nhu trong giai doan kiém (ra la:

- budng bac myc nudec dang cuc dai trong con bdo

- Bién trinh muc nude tai 7 (ram: Hon D&u, Ba Lat, Nhu Tan, Hon Nguw, Cira
Hoi, Clra Nhuong, Thanh Khe

- Ving duge luu ¥ nhiGu nhal 1a ving xay ra nude dang cuc dai va diém duge
luu y hon ¢4 [a tram gan noi xay ra nude dang 16n nhat.

Dé ¢6 thé ddnh gid duge mot cach trong doi nhét quén két qua tinh todn so vdi

két qua thue do, & day chimg ta dya vao mot s¢ dac trung dinh lugng va dinh tinh:

Nhu da trinh by & trén, cde s6 Héu do ddng tin cay hon ca vé nude dang duoc 12y

& 7 tram hdi van hofic thity van gan bién nhat. Vi vay, dai lugng dau tién can pha

danh gid la do I¢ch trung binh Ay

1 7
A, 252 (ﬁ} - &)
i=l

Trong d6 &' va & 1a muc nude dang cue dai tinh todn va thue do tai tram (hi i
Tuy nhicn, do 7 tram ndy duoc phan b rai rdc theo chiéu dai tir vi do 17°N dén vi
dd 20°N nén chiing ta con ¢an chon 4 tram trong s6 nay sao cho ¢é mot tram phia
bén trdi —i va 3 tram phia bén phai +i gan noi xay ra &, nhét.

i 4

A, =— EL_F)
4 4§ (5: o1
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Sai 6 (uy¢t doi gitra nude dang tinh 1dn va thue do 1ai tram gén noi xdy ra &
nhat trong s6 4 tram dé s& duge coi nhu mot chi ticu il quan rong.

Ngoai ra, mot dac trung phu niva la dic tnmg cho an dudng bao duoc tinh nhu
cée dai lugng trong tng cho toin bo 19 tram:

1 14
ALZ_ ;]!_;j)
L9 192(5 =

Cdc dic trung dinh tinh d€ so sdnh 1a ddng dicu bién trinh mure nude tai (at ca cdc
tram ¢4 0 licu trong 7 tram n6i trén, la déng di¢u duong bao & viing xdy ra Emax.
K&t qua hi¢u chinh dugc dugce chi ra trén hinh 42, 43,

Két qua hi¢u chinh khé (6t vé mat dinh lugng, chap nhan duge vé mat dinh tinh.
Sai 0 hi¢u chinh nhu sau;

Bang 43: Sai 8 hiéu chinh

S6TT | Ténbao Ss Tr.binh em S.sd pha S5 viing £max Dang diél'.-lﬁ
Y \, N\ (g \E %
1 Clara-62 0 4 -0 25 17 +
2 |'Camens3 3 0 6 12 +
3 Faye63 7 - 1 42 53 y
4 Clara-84 3 6 4 2 0 ! 6 +
5 Tilda-64 1 2 5 0 8 5 o
6 Winnie-64 10 11 3 18 16 +
7 Georgia-64 7 1 1 2 12 13 +
8 Nadine-65 ] 3 5 z 8 7 +
9 Patsy-67 5 1 17 1 77 151
10 Rose-68 8 8 8 2 18 13 +
11 Doris-69 4 0 6 2 24 21 +
12 Tess-69 2 14 25 2 24 30 ¥
13 No2-70 15 10 3 1 18 12 +
14 Della-71 3 4 5 1 . 13 16 +
15 Kim-71 45 003 10 1 27 21 ¥
16 Jean 5 5 5 i 24 15 ¥
L7 Kate-73 14 16 1 13 14 ¥
18 | Anita73 7 6 13 2 20 15 +
19 Marge-73 4 2 20 2 25 22 t
20 Della-74 1 3 21 3 15 20 +
21 Dinah-74 9 1 8 2 5 6 +
2 | Alice-75 6 4 25 3 25 18 + '
23 | Sarah77 8 8 - 0 12 12 +
T 24 | Ruth80 % 1 4 > 2 2 "
25 Kelly-81 8 -4 -1 2 7 5 +
28 Nancy-82 3 0 10 2 22 17 +
27 Cecil-85 13 5 2 TR +
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Trlr 2 con biio Faye-63 va Patsy-67 (khong 15 vi s0 do hay s6 licu bao), két qua

tfnh hi¢u chinh déu ndm trong gidi han sai 6.

Bang 44: Thong ke sai 56 tinh hiéu chinh

Khoang =5 <10 <15 =20 £25 < 30 {cm)
Loai sais6
| 219 cm 11con44% | 22 con 88% 25 con 100%
| A7 [em 16con64% | 22 con 88% 24 con 96% 25 con 100%
© o \diem 9 con 45% 14 can 70% 16 con 80% 17 con 85% 20 con 100%
| \max |em 2 con 8% 8 con 32% 13 con 52% 17 con 68% 24 con 96% 25 con 100%
o%h 2 com 8% { can 28% 15 com 60% 21 con 84% 24 con 96% 25 con 100%
0 gig 0 gio 1gid 2 gid 3 gid
4 com 4 con 13con ‘ 3eon

Nhu vay, ta s& chon gid trj cdc tham s§ nhu sau d€ kiém nghi¢m mo hinh

- R duge tinh tr bang 3.

- o bang 0 khi bit dau tinh vA biing 0.5 khi bo d6 bo, con ¢ cdc thdi diém trung
gian, a duge ndi suy tuyén tinh.

- B duoge 1Ay bing 22.6.10° (CGS)

- W, xdc dinh qua bang

- Cd 14y theo cong thite: Cd = 1,1.10° W+5,75.10°W?

- Toc do gi6 W duge tinh theo cong thire (3.11)

- AP, Rc luon fuon ¢6 thé duoge hiéu chinh trong pham vi sai s§ cla cde s0 ligu
d6 do Téng cuc Khi tugng Thily van cung cép, tidc 1a AP ¢6 sai s6 ¢ 5 mb, Re
6 sai 65 nhé hon 1/2 do dcdch by xa hon 200 hét 1y vanhd hon 1/3 d0 trong ving gén b

4.8. Kiém nghiém mo hinh

Kiém nghiém mo hinh dugc thue hién ddu tién 1a cho 10 con bao [6] vai két qua

nhir sau:
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Bdng 45: Sai s& finh kidm tra
S3TT | Ténbao Ss Tr.hinh cm Ssé | Ss viing Zmax Déng
pha diéu
Mg A A, (9ie) Al %
1| Babe62 I 2 3 0 15 17 +
2| Joe-80 ' 7 18 0 2 10 10 "
_3 Warren-81 1 4 15 -.17 ; 2 0 “ 0 +
4 | Vera-83 ] 2 8 20 1 20 19 i+
5 | Wayne-86 |5 4 5 0 0 +
6 | Cary87 4 1 4 2 3 7 :
7 | Betty-87 -2 L7 |3 15 6 Ly
8 | Patsy-88 13 i "o J 4 3 10 12 ‘ +
9 Dan-g9 0 e 2 10 R
10 Dot89 1 I3 12 1 12 10 | +

D3 thong ke sai s& tinh todn kiém tra. RO rang sai s¢ giita (inh todn vA quan tric
la ¢6 thé chép nhan duge cho ¢d 10 trudng hop sit dung dé kicm tra. Céc sai ¢
trung binh cho 19 tram, 7 tram, 4 (ram va sai s& trong ving &, déu khong vaot
gué 20cm, sai 6 tuong déi trong vung &, khong (6i 20%.. Thi du xem hinh 14,

Nhur vay, két qua tinh todn kiém tra cho thdy mé hinh s tri dd duge hi¢u chinh &
trén 12 db manh dé ¢6 the sir dung dé tinh todn ché do nude dang do bio. N6 ciing
s& dugce stt dung dé tinh todn cde dac trung ché do nude dang do gié mia, vi thue

ra, tinh cho gié mia don gian hon cho bao nhiéu.

5. Két qud nghién citu ché do nude dang bdo

Tai licu d€ nghién ciu cde dac trung ché do bao gdm:

* Dadi vai Vinh Bac Bo: Toan bo khoang 1.300 bién trinh nude dang thue do tai
cdc tram hai van ven bdy, (odn bo két qua hi¢u chinh va kiém tra clia 37 con
bado gom 37 dudmg bao nude dang cue dai va khoang 320 bicn trinh mue nude
tal cac tram, toan bo k¢l quéa tinh todn muc nude cho 38 con bido khic ¢ s6
licu khi twong nhung khong ¢6 s0 li¢e mue nude, toan bo cic chudi so licu

quan trac duge trong cde dot khao sdt thue dia.

* D01 vdi cde vi dO thdp: toan bo bién trinh nude dang thue do thu thap duge va

dudng bao nude dang cuc dai cta |1 ¢con bao.
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a) Ché' di jutse dang do bdo i 16°N dén 22°N .
Toan bo dai ven bién mién Bac duge chia thanh 6 khoang:
KI: Tir 22°N dén 21°N (nte }a tir bién giGi Viet Trung dén khoang Hai
Phong)
KII: Tir 21°N dén 20°N (tir Hai Phong dén Cira Ddy)
KHI: Tir 20°N dén 19°N (tir Clra Hdy d¢én Cira Van)
KIV: Tir 19°N dén 18°N (ir Cira Van dén Déo Ngang)
KV T 18°N dén [7°N (1 Beo Ngang dén Cira Tung)
KVT: T 17°N dén 16°N (tir Clra Tling dén Da Nang).
Vi¢e chia thanh 6 khoang vi dd nhu vay, mot mat thuan tién cho viée nghién ciu,

mat khic noi chung c¢iing phlt hgp véi dicu kién dia hinh b va phan bd dia ly
hanh chinh.

Tong & s§ licu dd nghién cftu ché do 12 tap sO lign vé nude dang trong 101 con
bdo trong thdi k¥ 30 nam (1980-1990) trong tdng s& 144 con bdo va dp thap nhiét
di hoat dong & viing 16°-22°N dd thong k& duge tir 1954 dén 1990. SO con bao
con lai hoac khong gay nude dang 1dn hon 20-30cm., hodce chi 1a dp thap nhigt ddi
(vt do d¢6 cling khong gay duge nude dang ding k&), hoac khong ¢6 s6 1i¢u khi
tugng.

Nhu vay, cdc nghién ciiu thong ké & day chi lién quan dén cdc con bio da timg
gay nudc dang lon hon 20-30cm. SO lugng cde con bdo cd nude dang nhu vy la
di ¢6 thé rit ra nhiing dac trung ¢o tinh chat ché do.

DA xem x¢t cac dac trung nay cho tung doan KI-KVT dd.

a. 1. Phan bé nudc dang theo vi i bdo dé bd. Da xét cho tat cd cde doan bd:
Thi du & doan KI:

- C6 26 con bio d6 ho

- 68G (ke 18% trong tong s& 101 con) gay nude dang nho hon 100 ¢m

- 31% trong s& 26 con bido vao by da gay nude dang khoang 100-150cm (chiém
8% trong (0ng s6 101 con)

- 19% (chi€m 5% trong Ong s¢ 101 con bdo) gay nude dang trong khoang 150-
200 cm.

- Bdo d6 bo vao doan biy ndy chua bao gidy gay nude dang 16n hon 200 em.

- C6 thé ¢6 cac nhan x4t nhu sau: NEu 1a coi mie 100cm I ddng ké va 150¢m
& nguy hiém thi c¢d thé nhan xét nhu sau:
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Béo d6 bo nhicu nhdt vao doan cue Bie (26 trong 101 con), it nhat vao doan
cuc Nam (chi ¢6 6 con) va phan bd gan nhu déu trong cdc doan con lai (16, 17
hoac 18 con). ' -

Bao d6 bo vao doan cuc Nam KVI thuong it nguy hiém nhat vi khong ¢6 con
ndo gdy nudc dang cao hon 150cm va chi ¢6 2 con (trong 0ng s 101 con)
gay nude dang [6n hon 100cm.

Bdo d6 bo vao cac doan KII va KIV nguy hi¢ém hon ca vi ¢é 161 50% va 56%
(tic 9 con trong 8 101 con) gay nude dang 16n hon 150cm, trong dé c6 33%
va 129 (e 6 va 2 con) gay nude dang 16n hon 200cm.

Bédo dd bo vdo cde khoang KI, KIII, KV noi chung ciing nguy hiém nhung &
mic do it hon cde doan KII va KIV: bio do bo vao KI co tdi 68% gy nude
dang dudi 100cm, chi ¢é 19% (1fe S con) gay nude dang 16n hon 150-200 ¢m
va chua lan nao gay nudce dang trén 250 em. Con doan KIHI vis KV chi ¢6 25%
v 187 (tic 4% va 3%) gay nude dang 16n hon 150 em.

Bao dé ho vao cac doan KIIT, KIV, KV da gay nude dang 16n hon 250cm,
trong do6 ¢d con bao ky luc Dan-89 véi nude dang cuc dai 360cm.

Mot cach tuong tr, néu x6t s¢ bao ¢d thé gay nude dang cuce dai nam trong cic
khodng, ¢6 thé néu Ién cde con $O sau (xem hinh 45).

46 con dd gay nudc dang cuc dai hon 100cm
30 con da gay nude dang cuc dai hon 150cm
11 con da gay nude dang cuc dai hon 200cm

3 con da gay nude dang cuce dai hon 250cm

Nhu vay, & Vinh Biic Bo trong 30 nam 1960-1990:

Cir 2 con bdo ¢6 mot con gdy nuée dang ddng ké (100cm) trd [én
Ct 10 conbaoco3con  ~
Gay nude dang tir mie nguy hiém (150 cm) ird 1én

Da xay ra 119 s6 con bdo v6i nude dang cao hon 200cm va da timg xay ra
nude dang cao 350-360 cm (con Dan-89).

Lién he giita vi urf bdo do bo va noi xay ra nude dang:

Bdo dd bo vao doan vi do nao thi hau hét gay nude dang cue dai & doan vi do
d6: & KT 6 trong 8 con, KII 13/14, KIIT 9/10, KIV 12/13, KV 5/8, KVI 1/2.

Bio dé bo vao doan vi do thip cling ¢6 thé gay nude dang cye dai & 1, 2 vi do
cao hon tiép theo. S§ trudong hop nay khong nhiéu, chi chiém c6 5% (3 trong
s 55 truong hop). DO 1a cde con bo hoat dong ¢6 ranh gidi gitta 2 khodng vi
do va trude khi db b, ching hoat dong & ving ¢ vi do thap hon.
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a.2. Phdan bé nudc dang theo cac doan bd

Bio dé bo vio mot doan bo nao dé ¢d the gay nude ding cao hon 100 cm & cd
chinh doan dé cing mot doan lan cén phia trai va mdt s6¢ doan lan can phia
phai. Tuy nhién, cht y¢u 1a chinh doan dé: & KI la 8 1an trong s6 8 con bio,
tiic 8/8, & KII 1a 14/14, KiiI 1a 8/10, KIV 1a 12/13, KV 1a 7/8, KV11a 1/2,

Céc doan phia phai cling hay xay ra nudce dang cao hon 100 cm. Bdo dd bo
vao cde doan K1, KII, KIV chi ¢6 (hé gay nuée dang loai trén & mot doan bdy
phia phai, con cac con bdo dé bo vao K1V, KV va KVI ¢6 thé gay nuée dang
loai trén & hai doan b phdi. Tac 1a bdo d6 b vao cde vi do thap hon 19°N ¢6
th¢ gay nude dang cao hon 100 em & ddi bo khd dai, (6i 200 km. Trong s6 dé,
nudc dang cao hon 200 em chi ¢6 thé & mot doan 1iép gidp phia phai.

Nude dang cao hon 100 cm, tham chi tir 150 dé&n 200 cm ciing ¢6 thé xady ra &
doan bo i¢p gidp phia tréi nhung véi (v IS it hon phia phai (KI 1a 2/3 trdi, phia
phai khong xét vi d6 1a dia phan cua Trung Qudc; KII 1a 2/14 trdi, 6/14 phai,
KIIT 1a 1/10 wrdi, 2/10 phai; KIV 1a 5/13 trdi, 10/13 phai, KV [a 0/8 (rdi, 8/8
phai) (Hinh 43, 46, 47, 48).

Bang 46. Phén bé nude déng theo 6 doan bo

Nudc dang !' 20 50 100 150 200  250cm -
Boan bd

Kl 50 38 5 6 2

Kil 35 38 17 8 3

Kl 41 34 15 9 1 1

KIV 45 37 10 5 2 1

Ky A A I I - 2 1

KVl I 85 i 4 1 _ 1 ;

C6 (hé néu cde nhan x¢étsan:

Tai tat ca cdc doan b, trong 4 con bao ¢d it nhét 3 lan nude dang nhd hon 100
cm. Riéng cde doan K1, KV va KVI ty I¢ nude dang nhd con Ién hon nita (K1
la 88%, KII 1a 90% va KVI la 99%).

Nude dang loai nguy hiém trd 1én da timg xdy ra tai 14t ca cic doan mic di
vGi s0 1an khac nhau, trong d6 & cac doan KI, KII, KIII, KIV (tifc 1a tir deo
Ngang (r(y 1én bién giGi v6i Trung Qude) ¢6 s6 1an Idn hon ca (tir 8 d¢én 11
lan). Céc doan KV, KVI it xay ra hon ¢a (¢6 I dén 3 18n).

Nude dang loai rat nguy hiém (tir 250 cm trd 1én) d3 (g xdy ra & céc doan
KIII, KIV va KVI. ‘
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Hinh 45. Phan bé s6 1an xy ra cac khodng
nudc dang cyc dai ( Trong 101 con bao)
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Vi ed thé chi ra rang:

Nudic dang cue dai trong moi con biio thudng xay ra bén phéi vi tri bao do bo
vii cach diém do mot khodng ¢& bin kinh gio cue dai.

Trong mot & con bdo ¢6 quy dao dac bi¢t (nhu con bdo Herriet-71. bao
30/8/75, Winnic-64, Anita-73 ..} vdi mot doan qu§ dao khd dai song song vii
b hodc déi hudng trude khi dd bo, ¢6 thé gay nude dang phia ben wrdi diém
do bo.

- Khu vyc bén trdi diém dé bo, nude dang bio thudng khong ddng k&, ¢o thé
xay ra hi¢n tuong nude rit trude khi dang (con Wendy-68 gay nude nit gan 70
cm tai tram Dong Xuyn).

- Thoi diém xdy ra nuée dang cuc dai thuong cham pha kh{)dnlg moL gidv so vai
IGc bio dd bo. Gid tri nude dang cuc dai dia phuong ¢6 thé cham pha so véi
ldc bdo dd bo 16i 4 gio. Doi khi ciing ¢6 nude dang cuc dai xay ra truGe ldc
bio dé bo (¢6 thé do quy dao dic bict hoac diéu ki¢n dia hinh).

a.3. Mot s6 ddc frung thdng ké vé bién frinh nudc déng

* Thoi gian 10n 1ai nude dang trung binh & (dl ca cde tram ven bo nam trong
khoang tir 12 gits dén 30 gidy, trong do, tuyét dai da sO cdc trudng hop nude
dang t6n 1ai ngén hon mot ngay dém (24 git). Trén 14t ca céc dai biy tr Quang
Ninh i Quang Binh, thii gian 16n tai nude dang trung binb khodng 138 g:l()’
C6 di¢u ddng luu ¥ 12 doan bi Ninh Binh-Thanh Hod thutng ¢6 thoi gian ton
tai nude dang bao ngin hon so vdi cde doan biy khidc (trung binh khodng 12-13
git). Trong khi do, viing Ha Tinh-Quéng Binh nu¢c dang bao lai ¢6 xu hudng
kéo dai thai gian ton tai (trung binh 25-30 gio).

= Thi gian dang, hdu nhu trong tét ¢ cic trudng hop, déu ngﬁn hon thoi gian
rit (¢ 1,5 [An & da sO cdc tram). Gid tri trung binh ¢ cdc tram ndm trong
khoang tir 6 dén 12 gids. Gid tri trung binh ca dai by micn Béic va mién Trung
co 7 gid.

* Thoi gian tén tai dinh nuée dang trung binh khoang 2-3 git, chiém khoang
15% tOng thdi gian 16n tai mude dang.

Nhu vay. nhin vio bicn trinh nude dang cla méi tram ¢6 thé thay d6 1a mot

dudmg cong dang parabon ngugc, khong déi xitng va ¢6 dinh kha nhon. Phia trude

dutmg cong (luong tng véi thdi gian dang) khd déc, con phia sau (lwong tng véi

thdi gian rtit) thi thodi hon.

b) Ché do nuoc ddng do bdo o vang bo phia nam

Khéc véi ven by vinh Béc Bo tir vi tuyén 16 tréy vio nam c6 it cac tram hai vin
ven b, chi ¢6 cée tram Phi Quy, Bach HO , Con Pao, Viing Tau, Ha Ticn.

Tai Viing Thu chi ghi dugc nude dang trong cde con Iris-64: 100 cm; Joan-64:100
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cm, Sarah-73:76 ¢m va Hester-74:81 em. Con tram Bach HO chi ¢é con Herbert-

85:124cm.

K&t qua tinh cho cdc con bio dién hinh (nhu Freda-67, Mamie-68, Nina-68,

Sarah-79, Agnes-84, Lucy-62, Ruth-70, Thelma-73, [rving-84. .. cling v&i cdc O

fi¢u thye do adi trén cho phép nit ra mot s6 két luan sau:

- Nude dang do bdo & dai bién ven bd phia nam vi tuyén 15°N thuoc loai khong
I6n 1am. Cao nhat chi dat ¢& 200 cm va rdt it khi xay ra. Thudng thuong 13
dudi 50cm. Muc nuée dang 80cm ¢6 thé xay ra Lai 14l ca cde vi do. Doan bo
phia bac (tir vi tuyén 15°N dén 16°N) c6 (hé gay nude dang 16n hon dén 140
cm. Doan bis 14-15°N nude dang ¢6 thé dat 100cm; 14-12°N nuée dang ¢6 thé
dat 80cm; 12-11°N nude dang ¢6 thé dat 100cm; 11-10°N nuée dang ¢6 thé
dat 180c¢m; 10-8°N nude dang c6 thé dat 200c¢m.

- Do ddy thoai va rong nén tr Binh Thuan tr&y vao dén mii Ca Mau nuéc dang
da dat 180-200cm mac di rat hi¢m khi xay ra.

) Nuoe dang do bdo vang Hoang Sa, Truong Su

Da 1ap hop cdc ngudn tr ligu khde nhau, lap danh muye (4t ¢a cdc con bdo va dp
thap nhic¢t ddi hoat dong thai ki 1954-1983 & viing Hoang Sa (g6m 181 con) va &
ving Truong Sa (gém 83 con), dua ra cdc dic trimg ctia mot s6 con bdo manh O
hai khu vuc, sau d6 da tinh sy thay doi muc nude trong cdce con bao do va dua ra
cdc ket luan sau:

- Phan b6 muc nude: trong khu vie hai quén dao, khi bio hoat dong & dé, tuan
theo quy ludt ap k€ nguoe (e 13 o 1 mb giam dp & (tam gay nén nude dang 1
cm). ¢ gan tam bdo, cdc dudng déng mitc gdn nhu [a nhitng dudng tron ¢6 1am
gan tring v6i tam bao. Cang xa tm bdo, myc nudc cang giam va dudng dong
mifc cang bi bién dang di. & phia bdr bién mién Trung, cdc dudng déng mic
dai dan doc theo b bién. Nhur vay, nude dang cao nhét & ving tam bio va c6
gid tri khong ddng k&, thuong khong qua S0cm.

- V¢ dong chay: da tinh cho cdc nhém quy dao khdc nhau va ¢6 thé thay dong
chay trong bdo & khu vire hai quan dao phiic tap hon nhiéu, phu thuoe manh
vao qu¥ ddo, cudng do va dia hinh day. & nhitng viing ddy nong, dong chay ¢6
th¢ khd manh. & nhiing viing sau, van (6¢ trung binh theo chi¢u sau khong qua
5 em/s. Con & viing nong, gan cde dao hay nhitng co hep, van (0¢ ndy ¢6 (hé
dat tGi 50-60 cmy/s. Cing véi su di chuyén ciia bdo, huéng dong chay & mdi
di¢m déu thay doi lien tuc theo thoi gian, thuan hay nguge chidu kim dong ho
ty thude vao vi trf twong ddi clia diém duge xét so vai quy dao bio.
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d) Nudce ddng béio 6 thé xdv ra

o1 véi ven bd vinh Bac Bo:

O cdc muc trén da trinh bay cac k€t qua nghién ciru ché do dya trén cac s0 li¢u vé
nudc dang “da xay ra”. Tuy nhién, vi chudi thdi gian chua thue sy dil dai nén viée
tinh todn myc nude dang do bio cé thé xay ra voi cde con bio gia dinh ciing I
midl vice can thidt. Bao gid dinh & day dugc lua chon nhu sau:

Béo ¢6 qu§ dao trung binh theo cde nhom bao dé bo vao cdc doan by (KT, K11, ...
KV, ¢d cudng do 1a cuomg do [6n nhat da tmg xay ra trong cde hudng dé va véi
(¢ do di chuyén theo cde cap khde nhau (nhanh nhdt, cham nhat, trung binh).

N6i chung, két qua tinh theo nhitng con bdo gia dinh nay déu cho muc nude dang
16n hon so véi céc con bio “da xay ra” nhu ¢6 thé du kicn (1rly doan KV k€t qua
van nthu ¢ii va doan KVT khong tinh gia dinh vi $8 liegng bao d6 bo vao doan nay
it va lai ¢6 hudng ral khdc nhau). Su khdc nhau 16n nh&t xdy ra ¢ doan KIII (161
110 ¢m), sau d6 dén doan KI (161 60 cm), 161 dén KIV (40 cm), sau dé 14 KT (30
cm). Nhimng gid tri nuGe dang ¢ thé ¢ néi trén hoan toan ¢o thé xay ra vi céc
dicu kic¢n cta cdce con bio gia dinh dugce 18y khong khéc 1dm so vdi céc tham s6
bdo thue da xay ra tai cd doan bdy va cdc nhém béo ké trén (Hinh 47).

Péi vdi ven bo mién Nam:

Pé ¢6 them e licu ddnh gid mic do nude dang do bio, gidng nhu d6i véi vinh
Bac Bo, & day da tinh cho cdce con béo gia dinh. Cic con bdo nay duge chon nhu
sau: quy dao ¢ doan by KVII, KVIII, KIX va quy dao trung binh, ¢6 cuong do
manh nhat trong s6 ¢éce con bao thudce doan dé, (3¢ dO di chuyén la trung binh cia
¢de 8¢ do di chuyén ciia cdc con bio thuoe nhom.

Cé thé thdy két qua tinh & ving KVII va KIX 1én hon ddng ké so v6i céc truong
hop tinh cho bdo thue. C6 thé dat dén 240cm § doan 10-8°N, 200cm & doan 11-
10°N. Xem hinh 48.

B. KET QUA NGHIEN CUU CHE DO NUGC DANG DO G10 MUA

1. Tai lién

1. Béan (6ng quan vé gié mita dong bic ¢ vinh Bic Bo do Cue Du bdo Khi tugng
Thuy vin bién soan.

2. Céc ban d6 hinh thdi Sinop trong céc dot gié mua dong bic trong thoi gian 3
nim (1977-1979). Trong d6 mo 4 cac dudng dang dp, toc do va hudng gi6 ca
céc tram dinh diém.

3. Cac so d6 phan bd ap va gié trong viing vi do 17°N-22°N, kinh do 105°E-
111°E lay trung binh cho timg thang ¢ gié mila dong bic véi hai loai hinh
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khdc nhau. Pong thdi con ¢6 nhimg so d6 tren cho hai dot gi6é mia dong bic
dién hinh thuge hai nhém trong thang 1.1977. Trén mdi s dd d6 dua ra gid tri
ap sual khi quyén, gradien ap sual, modun va céc thanh phan tuong tng cla
t6c do gi6 ¢ timg nit mang 1uéi cdch nhau | do kinh vi tuyCn.

4. Bang thong k¢ cde dot gié miba dong bic tir clp 7 (rdy 1en trong 11 nam tr
1976 dén 1986. Tiong bang dua ra ngdy bat ddu, s¢ ngay kéo dai, cdp gi6 (cdp
Bolo), pham vi dnh hudng, su bi¢h ddi nhict do trong mot ngay. Dong thoi
con ¢6 bang thdng ké cdc s licu 4p sudt khi quyén va gié & cdc tram khi
tirgng ven b va dao cho hai dot gié miia dong bac dién hinh thdng 1/1978 va
thang 10/1978.

5. Cac ban do lru;"mg g1 trung binh theo ¢dc thdng trong ving nam bién Dong
(5°N-15°N, 110°E-120°E). Tai liéu tong két s6 Heu do dac 20 nam tr (910 dén
1930. Trong d6 vdi méi 6 vuong mot do kinh vi bidu dién gid tri trung binh
cla 10¢ do va hudng gi6 cling véi s6 14n quan tric duokc. Ngoat ra con trinh bay
thém cde hoa gi6 véi cde 6 vuong 5 do kinh vi. Tai licu nay do Mi dé lai va do
Victsovpelro cung cap.

6. Bang thong k¢ vé hat dot gié chudng thdng 1/1986 va thdng 2-3/1986 & khu
vuc thém luc dia nam Vigt Nam. Trong d6 dua ra vi trf cdc tram khi tuong
cung v6i gid tri &p sudl khi quyén, t6c do va huéng gi6 & cde thoi diém khéc
nhau.

7. Tai li¢u do muc nuGe tai cde tram khi tuong thiy van ven boy trong thot gian
16n tai hai dot gi6 mda dong bac (1/1978 va thang 10/1978) va hai dot 216
chuéng mién Nam (thang 1/1986 va thing 2-3/1986).

baéi véi gié mia Dong Béc loai manh tir cdp 7 trdy len, ¢6 123 dot trong giai doan
1976-1986.

Bang 47. S6 dot va tdn sudit cdc dot gio mia déng béc manh

T T

S6 ngay gi6 théi trong mot dot 1 2 3 4 5 6 7 8

S4 dot 10 49 30 15 12 3 1 3

Tan suét % 8 40 24 12 1 10 25 1 25

Nhu vay, thii gian kéo dai mot dot gié mita dong bac manh tir ¢ép 7 tr¢y Ién 12 wy
1 dén 8 ngay. Tuy nhi¢n cha y¢u Ia hai ngdy (chidm 40%) vi ba ngdy (chiém
24%). Cac dot kéo dai nhicu ngay c6 thé con 12 hai dot lién tiép ma chua duge
phan biét ra.
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2. Tinh nuéc dang do gié mua theo cac phuong an sau

Bdng 48. Cac phueng én tinh nudc dang do gié mua

Vang tinh ’ Hugng gid | Tée db

Vinh Bic Bo NNE 19 mis

ENE 14 mfs

NE 10 mfs

| SE 10 misva 14 mfis

E i  t4mis

Thém luc dia SW 10 mis

Nam Viét Nam SE 10 mfs
NE 14 mis '.

C6 thé nhan xét nhu sau:

Gié mua dong vi mla he ¢ cudng do tir cdp 5 dén cap 8 khong gay nudc
dang 16n ven bo nude ta & midn Bac cling nhu mién Nam. Gid tri nude dang ur
10 em dén 40 cm.

Truong gié dong vé mia he gay nude dang 16n hon cée trudng khéc & ca viing
bién déng bing Bic Bo va Nam Bo. Gid tri cue dai dat t6i 40cm.

Dong trung binh theo do san do gié mia gay nén thuting cé hudng song song
vGi duding biy, ¢6 gid tri 16n & cde ving do sau nho va khong ddng ké & cdc
viing do sau 1on. Gid trj cuc dai t6i 50 em/s. Tiy theo dia hinh va hudng 216,
trong h¢ (hong hoan luu ven by ton tai nhitng xody thuan va nghich bén ving
theo thot gian.

K&t qua tinh todn v¢é hoan lvu mia dong vd mia he tai vinh Bac Bo v¢ co ban
thdng nhit vdi két qué diéu tra khao sat do Viet Nam-Trung Qudc hop téc tién
hanh tr nam 1960 d¢n nam 1962.

Thoi gian dé thiét lap ché do dimg trong dao dong do gié mlia phu thudc toe
do gi6. Trong viing bién nudc ta, v6i gid tir cap 5 dén cdp 8, thoi gian cdn d¢
dirng 13 30 dcn 60 gi.
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C. NGHIEN CUU DU BAO NUGC DANG DO BAO

]
Cac két qua dat duge khi nghién ctiu ¢hé do nude dang do bao (phan A) 1a co sb
rit t6t cho nghicn cttu di bdo. DE ¢6 phdn mém dy bdo, mot s§ nodi dung da duge
nghién ciru sau hon:

1. Hoan thién chuong trinh tinh

- Du bdo thuy triéu
- Du bdo muce nude 16ng hop (riéu va nude dang)

Thiy triéu duge tinh tr 13 séng thanh phan (4 séng ban nhat tricu M,, S,, N,, K,
4 s6ng nhat tricu Ky, O, P, Qy, 3 sOng nude nong My, MS,, M, va 2 song chu k¥
dai S,, S,,).

11 Msy

Co 1h¢ nhan x¢t rang bon séng ban nhat tridu va bon séng nhat tri¢u luon ¢d bicn
do 16n <€ 1a ¢de thanh phan chinh chi phéi qud trinh dao dong muc nuGe hang
ngay. Cic song nude nong thudng ¢ bicn do nho, chu ky ngn hon ¢6 tac dung
gay nhiéu, dac bi¢t trong nhimg thasi k¥ tricu kém. Cdce song chu ky dai (nira ndm
va nam) bien do khong nho (¢d vai chyc ¢m) s& dong vai trod 1am thay doi muc
nuée trung binh theo thang va mia. Nhu vay dé cé (h¢ nhan duge k&t qua tinh
todn du bdo thuy (ri€u phit hgp voi thue t& hon ¢ cdce (hoi gian khac nhau trong
cdc pha tri¢u khdc nhau, can thi¢t phai tinh dén t6 hgp ctia 13 song di néu trén.

Mo hinh tinh du bdo nude dang bio va thuy triu TSIM 2001 s& sir dung (& hop
cde song cla cde song tricu thanh phan nhu sau:

Bang 49; Cdc sdng triéu thanh phdn s dung trong mé hinh TSIM 2001

TT | Ky hiéu |Tén goi Chu ky Téc d6 goc (dofgid) | Bién thién pha
{(ngay mét trdi TB) sau 24 gio (d0)
1 M, [Méttrangchinh 0518 28.984104 -24.381499
2 S, Mattrdichinh _ 0.500 30.000000 0 i
3 N, |Ellip lén mat trang : 0527 28.438730 -37.446431
4 K, |Pd nghieng mat trang mat 0.499 30.082137 1971295
' tri
.5 1 K. D& nghiéng mat trang mat 0.997 15.041069 0.985647
troi '
6 0.  IMattrang chinh 1.076 13.943036 -25.367146
7 P.  Mattrdichinh " 1.003 14958931 -0.985647
8 Q.  |Eflip lon mat trang 1.120 13.398661 -38,432139
9 M. |Nudc néng 1/4 ngay 0.259 57.968208 -48.762998
10 | MS. [Nudcnéng 1/4 ngay 0.254 58.984104 -24.381499
1 Me  |Nudc ndng 1/6 ngay 0.173 . 86.952313 -73.144496
12 S,  |Mattréi ndm 364.960 0.041069 (.985647
13 S.. |Mattrai 1/2 ndm 182.700 0.080214 1.971295
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Biang vice tang s§ song triéu thanh phan trong mo hinh dy bao tir 4 1én 13 song.,
do chinh xdc trong tinh todn dy bdo triéu da duge cai thicn rat nhidu. Mo hinh
TSIM 2001 cho két qud du bao triéu khd sat véi thuc t€ ca vé€ bién dé 1an pha &
céc thoi ky khdc nhan, lic tricu cuong ciing nhu triéu kiét. Thi du, xcm hinh 14,
15.

2. Hoan thién phan mém du bao

Giai doan 1991-1995, trong d¢ 1ai ¢ap nha nude KT.03.06 da xay dung phan mém
du bdo nude dang do bao TSIM 2000. Trong d6 ciing ¢6 du bdo triéu (4 song
chinh) va du bdo myc nude tdng hop. HEn nam 2000, 2001 rong khuon khé dé
tai cap Trung tdm KHTN&CNQG phan mém trén di duge hoan thién nho viée
tinh trién va muc nude 16ng hgp theo 13 séng néu trén va kha nang d6 hoa, giao
di¢n t6t hon nhiéu. Phan mém dé cho phép dua ra 3 kél qua: nude dang thuén Liy
, myue tri¢u + nude dang thudn tdy va muc nude tong hop khi cho bidt cdc tham
s0 bao: Bang-Toa do tAm bao (kinh vi do), dp sudl tai (am, 16¢ do gié cue dai néu
¢ lai cdc thoi diém, thdi glan tinh.

Cau (ric va cde tinh nang sit dung ciia bo chuong  (rinh tinh du bdo nude dang
bio TSIM2001 nhu sau: TSIM2001 duge vict bang Fortran-90 va ¢6 thé chay trén
cdc may PC, sir dung h¢ dic¢u hanh Windows-98, 2000.

INPUT
Cdc tham sd mién tinh: dé sau, [udi tinh, .
Tén tép dé nhgp tham s6 bdo va hou it kél qud
Nhip cdc tham 88 bdo: vi tri tam, cuong dé bio

v
/ CALCULATION \

L=+ 2
Xdc dinh truong gid va khi dp
Tinh thanh phan vin 3¢ U vi mue nuée 7, I
1=tl +At/2
Xdc dinh truéng pi6 va khi dp
\ Tinh thanh phdn van 16¢ V v muc nuée 7. /

ding

1< Icnd

o

-

(=~

Hinkt 16 : So dd khéi cla bd chuong trinh TSIM2001,
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So d6 khoi cua b chuong trinh TSIM2001 duge trinh bay trén hinh 16, gdm 3
phén chinh:

a.

INPUT: phédn nhéap va sira déi 3 licu vao (cdc tham s6 ctia bao). Cdc thoi
diém ghi k&t qua ra va cdc tén ¢p I trit két qué tinh todn;

CALCULATION: phan tinh toan, day la phan chinh ctia chuong trinh. Cac gid
tri van (0c¢ trung binh theo chiéu sAu va muc nudc tai (4t ca cde diém duoc (inh
toan va luu trit vao cac ép;

DISPLAY: phdn hién thi két qua. Cdc kél qua tinh toan duge hién thi 13 (6
hyp cha cdc ban d/d6 thi sau: dudng bao nudc dang cuc dai & cde diém ven
bo, phan bo muce nude & cde diém ven b tai thai diém xay ra mue nude dang
cao nhat, bién trinh mue nude tai mot s diém nao dé trong sudt qud trinh tinh
toan, phan bd trudng dong chy, phan bé mue nude tai thoi diém nao do. Tat
ca cac ban do/d6 thi ¢6 thé duge Wwu trit lai dudi dang t¢p anh (Enhanced
Metafile) hodc truyén cho cdc phan mém khdc, ching han nhu phdn mém MS
Words qua clipboard.

Bo chuong trinh TSIM2001 bao gom cdc (8p sau:

.
2.

TSIM200 1. EXE— tép méd may ciia chuong trinh,

TSIM2001.MDL — 1¢p ¢dc tham & mién tinh todn: do sau, ludi tinh, ban do
cac diém cho diéu kicn bién, bude ludi theo khong gian va thoi gian. ..
TSIM2001.STA — danh sich cdc diém tinh s& ghi lai bi¢n thién muc nude
tirng gidy, 2id tri hiang $6 diéu hoa cia 13 song tricu.

Céc tep dir licu trén s€ dugce ty dong nhap vao khi chay chuong trinh. Ngoai
ra, TSIMM2001 s& tr tao ra 1&p TSIM2001.INI dé Iuu trit (a1 ¢ cac tham s&
v¢ d6 hoa da duge chon trong qud trinh chay chuong trinh d€ sir dung cho lan
chay sau. Bo chuong trinh TSIM2001 duge cai dat rat don gian bang cdch
copy tdt ¢a cdc tép trén vao cling mot thi muc, sau do tao shortcut ¢ho tén (&p
TSIM2001.EXE trén man hinh.

Thdsi gian chay ra 1 phuong én du bao

Phan mém céan dung lugng SMD va ¢6 thé cai dat tren may PC Pentium 2 wrd Ien.

Quy trinh du bao nhu sau:

Bude 1: Chudn bi cdc tham sd bdo cho mo hinh tinh nude dang, gébm thdi gian,
vi tri 1am bao, do giam 4p tai tam (AP), t0c do gio cuc dai V,,,, ban kinh gi6
cyc dai. Tir (rude 161 thoi diém bét dau du béo 1a ¢de tham s& thue (€ nhan
tai licu phan tich, tir thoi diém bét ddu dyr bdo dén thdi diém dy tinh bdo dd bo
vao biy 1a cdc tham s6 du bdo cdeh 3 gio cho mdi gia tri.

Budc 2: Sau khi cé duge béan tin du bdo tham s¢ béo, tinh todn nuéc dang bio
theo md hinh du béo. K&t qua s& ¢6 [a:
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+ Ban tin du bdo nuée dang bao gdm: nhiing dia danh doc by, gid tri nudc
dang bao cyc dai, thdi gian xay ra, d¢ cao muc triéu twong tng, do cao
muc nude Wong hop.

+  Ban do dudmg bao nude dang cuc dai doc by
Do thi hi¢n trinh nude dang bao tai mot s¢ diém can quan tam.

- Bude 3: Théo luan dé dua thong tin dy bdo nude dang vao ban tin dy bdo bio
chung tai Trung (am Quéc gia Dy bio KTTV. Thong bdo i cdc co quan ¢d
trdch nhi¢m (Cuyc Phong chdng Lut bio va Quan |y be didu) néu cdn.

- Budc 4: Ki¢m nghi¢m k&t qua du bao bing cdch thu thap cdc tai lica do dac tir
cde dia phuong giii v¢ va 16 chite doan khao sdt 16i cdc dia phuong quanh noi
d6 bo d¢ do dac trie 1i€p va thu thap them thong tin. So sénh rit kinh nghiém.

b kiém dinh cho 30 con bao 1962-1995, dat kél qua 16t. Sau d6 da kiém dinh
cung Trung tam Quoc gia Dy bao Khi wong Thity van |8] cho 3 con bdo Kaemi
8/2000, Wukong 9/2000 va Lingling [1/2001, k&1 qud (6t va da duge Trung tam
nay chip nhan, di duge chuyén giao dé dua vao dy bdo nghi¢p vu. Cic bang sau
dua ra két qua kiém nghi¢m 3 con bdo nay.

Bang 50. So sénh gid trl nuGe déng cue dai béao KAEMI 2000

Tén fram 36 ligu do Tinh toan Sai s6
dac {cm) Du bao {cm}) Acm %

Ron | 64 48 -18 25
(Tan My)
Nhat Lé (Pdng 71 51 -20 28
Hai)
Clta Tung (Clra 75 57 -18 24
Viét)
Son Tra 57 50 -7 12
(Ctra Han)

_ Trung binh 15 22
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Bang 51. So sénh gid trf nusc dang cuc dai béo Wukong 2000

Bia diém Po dac Tinh toan Chénh léch -
{cm) dur bao{cm} Acm 0%
lachGhép 6 ® 28 430
LachQuen 77 06 +29 377
LachVan M 119 48 72
Khu vic Clra Hoi:
-ClraLo 114
- Tram do KTTV 108
- Clra Hoi 101
- Xuan Hoi 143
- Xuan Thanh 155
Trung binh khu vuc 124 142 +18 145
i Khuwvua Cﬁa St -
. - Xuan Thanh 156 |
- Xuan Lien 142 | | |
- Thach Kim 123
- Cira Sét 114 !
- Thach Hai 126 ._
 Tnngbinhkhuvue 132 __ 152 .+ | 151
Clra Nhugng 3 139 135 P -4 29
Vangang I 3 6| 97
Trung binh 11k 20
Bang 52. So sanh gid i nuac déng cyc dal bdo LINGLING 2001
TT |, Biadigm Dodac | Tinhtoandy Chenh léch
bao {cm) Acm %
1 | SonTra 30* 30 0 0
2 | Vinh Dung Quét 40 36 -4 10
3 | Saky 37 37 0 0
4 | saHuynh (Buc Phé) 63 47 -16 27
5 |BeG 101 77 -24 24
& | Quy Nhon 8g* 100 14 16
7 | Song Cau 105 82 -23 22
Trung binh 11,7 14

# SG licu phan tich wr tram do muc nude Hién tue biing mdy tu ghi.
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V.KET LUAN VA KHUYEN NGHI

Nudc dang do bido da duce (ap trung nghién ctu o [y Tugn dén thue (&0 tir cae dac
trung ch¢ do dén quy trinh du bdo. Trén co s& mo hinh (odn Iy hicn dai da xay
dung va sir dung mo hinh s& (hich hop (trong s hang loat cac mo hinh $&); da mo
phong trudmg dp va gié trong bao theo méd hinh ddy dit nhal tir truGie dén nay, phit
hap véi sO licu hién ¢6 & nude ta; da tach duge muc nude dang ra khoi mue nude
tong hop; da khao sat thue dja theo hudng dén ciia 16 chie Khi twgng The gidi;
da nghicn ctu anh hudng ciliia cde loai didu kicn tai bién long. cha mién tinh &
Vinh Bac Bo, do nhay cua i giai doi vii cdc tham so, cha thanh phan phi tuyén;
da nghi¢n ciu sy truyén néng luong tir bao vao bién; sy truyén nude dang vio
song Héng va Thédi Binh va wong tde véi thiy  tricu; da hi¢u chinh va kié¢m
nghi¢m mé hinh doi v6i mot s6 rat 16n cde con bio. D dua ra duge cac dic trung
ch¢ dd nude dang bao & dai ven by aude ta, trong do ¢o cd mue nude dang ¢6 the
xdy ra. Da xay dung duge quy trinh du bdo nude dang, dy bao thiy tricu, du bao
myc nude Wng hop. Quy trinh nay da duoe kiém nghi¢m kha cong phu. Két qua
nghicn ctu ch¢ d¢ da duge Cuc be didu va Phong chong Lu lut dua vao quy
pham xay dung d¢ bién, duge tng dung trong vice thi¢l k¢ cde cong trinh ven
bi¢n. K& qua nghicn citu di bdo di duge Trung tam Du bdo Qudc gia Khi tugng
Thuy van chdp nhan va dua vio du bdo nghi¢p vy, B6 1A mot trong s& rat it cdc
linh vire clia hai duong hoe duge nha nude dau . nghién ciru dén két qua ting
dung. Rat nhitu cong trinh v¢é nude dang bio da dugc cong b O cde hoi nghi, céc
tap chi trong nude va quoc (&

Hubng nghi¢n ciiu ticp tue 14 nang cao do chinh xdc cha dy bdo, 1a nghicn ciu
nuGe dang truyén vao cdc he thong song khac va du bao chung, xa hon nira 1a
tuong téc gilta song mat vdi mue nude dang va thiy (ridu.



223

v

CAC DAC TRUNG NHIET DO, PO MAN,
OXY HOATAN

I. TINH HINH NGHIEN CUU THUY VAN BIEN DONG

Cdc nghién ciu v¢ thlly van ving bi¢n Viét Nam va Bién Dong duge thue hién
trong cédc hoat dong nghicn citu dién ra trong sudt the ky XX cho 16i nay da ¢é
duoc mot khoi luong khd 16n $6 li¢u vé nhi¢t do, do man, ham lugng oxy hoa tan,
cac yu 16 dong lyc v.v . .. trén toan Bién Dong cho phép xay dung cdc ban do
trung binh mua v61 do tin cay cao. Tuy nhién, $& liéu vé cde dac trung vat 1y nhu
am hoc, quang hoc bién, cdc yéu 18 thily hoa trong Bién Dong van con ral it oi,
chi ¢ mot vai khu vige nhat dinh, mat do s§ liéu mdi cho phép tao dung bic tranh
phan bd twong doi chinh xdce. Da ¢ trén 1100 cong rinh khoa hoe & trong va
ngoai nude duge cong ba. Hang wram bao cdo tdng k&t dé (ai nghicn ciu Bicn
Pong va wimg khu vire cta nd ra dii hang nam va 6 fugng van khong ngiing gia
tang. Cong trinh cua K.Wyrtki (39] 1a mdt chuycn khao duge cong bo sém va ¢6
nhitng nhan x¢é1 budc dau vé cde dicn kicn hai dwong hoc clia Bién Dong va
nhitng viing bién k& can. Y¢u t§ thuy van duce do dac va nghicn ctiu nhiéu nhét 1a
nhi¢t do va do méan. Cac ban v& mat cit nhi¢t dg, ban d6 dudng dang nhict, déng
mudi trén cde tang 0, 25, 50 va 100m doc dai ven biénVict Nam da duge cong bo
trong bdo cdo hang nam cta Vién Hai Duong Hoe Nha Trang nam 1932-1935
|13]. Ban d6 phan bd nhi¢t do vA do man tang mat Bién Pong xudt hi¢n lan dau
tién vao nam 1935-1936 [17]. CAu tric tAng sau cong nhur su bién dong cua cde
truong nhiét mudi duge nghién ciu k¥ ludng tr nam 1967 va dac bigt 1a tr giai
doan cudi cua chuong trinh CSK. Sau céde hoe gia Kremhfl, Chevey |17}, Wyrtki,
Laftond | 18,391, Hoang Xuan Nhuan (15}, nhitng ndam gan day V6 Van Lanh va
dong nghicp [36] ¢6 nhifu c¢ong trinh nghién citu vé cdu trdc nude va cdc khoi
nudc Bicn Dong trén co s ngudn & licu phong phi méi thu thap duge trong va
ngoai nude (NODC, JODC, WDC-B, VODC). Riéng v¢é phan bd khong gian va
bién dong mua cta trudng nhiét-mudi trong Bién Dong ¢6 I€ duge nghién cidu ki
ludng nhat trong cong trinh clia Wyrtki va dé tai 48B-01 (L4 Van Bai, Tran Van
Sam) [20]. Biie tranh phan bd nhi¢t-mudi cha Bién Dong ngay cing dugc hoan
thi¢n va chinh xdc hon nhd ludn duge cap nhat v bo sung thém dif licu (i cde dé
tai, cdc chuong (rinh bién.
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II. CAC DAC TRUNG THUY VAN

1. bicu kién dia 1y, dac diém khi hau va phuong phap xit 19 so liéu

a. Dié¢u kién dia Iy: Bicn Dong trdi dai tr khoang 3° vi do nam dén 23° vi do bic
va ttr 109° kinh do dong dén 121° kinh do dong. Phia dong va dong-nam giGi han
bai tuyén  ¢dc dao chinh nhu: Dai Loan, Luzon, Mindanao, Palawan, Borneo,
Biliton, Banka va Sumatra, phia Ay va tay-bic gidp dat lién gém cde nude:
Malaysia, Thdi Lan, Campuchia, Viét Nam va Trung Qudc {18]. Di¢n tich Bién
bong khoang 3.587.000 km?, dung tich uée ¢himg 3.622.000 km*, d0 sau trung
binh bang 1140m, d¢ sau 16n nhat 14 5560m. Dién tich phédn vuc sau giGi han boi
dudmg dang sau 2000m va chiém khong qud 20% (Sng di¢n tich ca bién. Dia
hinh ddy bi¢n kha phiic tap, ¢6 nhiu ndi chim; vi du quin dao Hoang Sa va
Truong Sa gdm nhiéu ddo ndi va ran san hod ngdm . . . gay nguy hiém cho tau b2
hoat dong. Phan thém luc dia rong 16n chi gdp 0 phia tay-bic va (ay-nam Bién
bong, giGi han 131 o sau khodng 90-165m. Dic trung kich thude cdc co bién ndi
Bién Dong véi cde bién 1an can duge trinh bay trong bang 1 [14,16]:

Bdaing 53: Dac frung hinh hoc cdc eo bién & Bién Béng

| Tén eo bién Chiéu ngang ché B6 sau nguang ndng nhét (m)
" hep nhét (km)[14] [14] [18]
Pai Loan 127 69 70
Luzen ) 372 2341 2600
Linapacan ; 58 33 i
Mindoro 78 329 { 450
Barabac 47 49 100
Karimata 116 29 40
Gasper 23 30 40
Banka N 12 9 13
Malaca 35 12 30

Vinh Béc BO nén trong viing thém luc dia phia (ay, ¢6 gidi han gitta vi do 17°00°-
21°307 bic, kinh do 105°40°-110° 00° dong, ba mat: dong, bac, (ay bi fue dia bao
vay, chi thong vdi bién ngoai qua eo bién hep Quynh Chéau & phia dong, phia nam
vinh thong véi Bién Bong. Phia 1ay vinh ¢6 nhicu ddo, céc dao lon la; Con Co,
Hon Mg, Cat Ba, Co To, Cdi Bau, Tra Ban, dao (rdn ... Ddy vinh tuong d6i bing
phang, nhat 1a tr 20° bac trdy [en. PO sau cua vinh khong 16n, trung binh khodng
40m, d¢ sau Ign nhat khong qua 100m, phan bd cic dutng dang sau gan nhir song
song vGi dudng bd. Nude bién ngodi xam nhap vio vinh cht yéu qua cua phia
nam, con nuée luc dia dé vao vinh tir hé thong song Héng & ving bd tay-béc [8].
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Thém luc dia Nam Vict Nam|[6], mot cdch quy ude gidi han trong khu vue gitta vi
dd 6°-12° bic va kinh do 104°-110° dong voi do sau 161 da khong qua 800m, do
sau trung binh 40-50m, ddy khd bang phdng. N6 1a mot phan cta thdm luc dia
tay-nam Bién Dong nidm gifta Borneo, Malaysia va Vi¢t Nam. Vimng biy bién Vit
Nam vt he théng song Clu Long do vao & phia tay, ba mat con lai 1a “bicn long”
d¢ dang trao ddi nude vai vinh Thdi Lan. bidn Naluna vi vling khoi nam Bién
Dong.

b. Dac diém khi hdu: Dicu kicn khi twong va cdc qué trinh tuong tdc bién-khi
quyén duoc trinh bay chi tict trong muc “ Khi twong Bién Doéng”. & day chi diém
qua nhitng nhan 16 khi hau dnh hudng quyét dinh dén ché do thiy vin Bi¢n Dong.
d6 la : tinh chat nhi¢t déi gi6 mia. luong mua trong doi cao. phan chia mia mua
va mua kho 1o ret, nén nhict do cao va ¢6 hai cue dai tuong tng vdi hai [an mat
tréit di qua dinh ddu. Gié mia dong-béc théi manh va dn dinh tir thang Xi dén
thang I1i, gi6 mina tay-nam hoi y&u hon va kéo daj tir thang \" d¢n thing 1X |7,8].
Nhi¢t do khong khi trén bién 161 cao 13 36°C va 15 thap la 16°C, 85-904%, lugng
mua roi vao khodng thoi gian tir thang IV dén thang X. Khi ¢6 bio di qua, luong
mua va nhi¢t do khong khi thay doi rat dang ké. Cic yéu 1o dong lue nhu dong
chdy, séng trong hai mua gi6é chinh g4y ra su xao tron va van chuyén nuée manh
mE ¢ 1Gp mat, mang nudc W cde bidn k& can viw Bidn Dong va nguge lai, lam
bi¢n tinh ddng k¢ truding thiy vin Bicn bong.

Tap hop nhitng tdc dong true ticp cla cde nhan 13 k¢ trén va hi¢u (ng wong tdc
qua lai gilta chling da tao nén bitc tranh kha phic tap vé ché do thiy vin Bién
Dong ndi chung va cdc dic thd cha né & timg khu vire.

¢. Tinh hinh s6' liéu va phuwong phdp xit Iy Bién Dong, do (inh chat quan trong
clta nd, da duge nhiéu (u nude ngoai khdo sdt tir ddu thé ky XIX, hon nifa V icn
Hai Duong Hoc (Nha Trang) ra divi cling rdt s6m (1923): tuy nhién vi nhitng 1y do
khéc nhau ma dir licu vé Bién Dong (trong dé ¢6 & licu khao sd0) chiing ta ¢6
duge chua wong xing véi thue (&, Thong qua vice thye hicn dé i thuoe cde
chuong trinh bién 48-06.01, 48B.01 [6,10] s0 tram thity van do sau duoce kiém ké
va st dung khong vuot qua 10.000 tram. D¢ tai KHCN-06.01 [38] ¢6 bude dot
phd co ban trong vi¢e ki¢m ke dit licu (DL) hai duong hoc (HDH) bién Viét Nam
va Bicn Dong hi¢n ¢6 trong nude va trén thé idi. KCt qua kiém ke trinh bay o
béng 2. Sau khi tich DL ciia cdc viing phu can va loai bo cdc DL tring lip ta c6:

" Tong sG cdc chuyén khao sit, do dac bang tau va thuy¢n trén toan Bi¢n Dong
12 4.400 chuyén. Trong dé ¢6 600 chuyén coa Viet Nam, chil yéu & viing bicn
ven by v elra song, 230 chuyén ctia LB Nga (Licn X6 cii), 250 chuyén clia
Nhat Ban, 100 chuyén ciia Anh, 70 chuyén cua Trung Qudc va bai Loan, 250
chuyén cia Australia, 32 chuyén cia Théi Lan, 24 chuycn cia Indonesia, 7
chuy€n ctia Philippine va 2837 chuycn ¢lia Hoa K3y.

= Téng s tram do mit rong (MR) Ia 150.000 tram. Trong d6 ¢6 trén 6.000 tram
do cac yCu 6 khi trong, 126.000 tram do nhi¢t do nude, 35.000 tram do do
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min, 13.000 tram do oxy hoa tan, 8.000 tram do cdc mudi dinh dudng, 3.000
tram do cde y&u (¢ nhiém ban moi trudmg nude.

-

BAng 54. Tinh frang s& liéu

MBI dung kiem ké - Nguon DL trong “ NguonDL cua NguonDL cla
NLIGC NODC LBNga

56 y6u 16 HDH co 56 llsu S 8 _ 6 s

Tang sé chuyén khaa sat . i 800 4,475 “ .3.5512

Tang s& tram do dac va thu mﬁum!.viR B I 40.118 91987 o 74678

Tang s6 tram do lign tuc nhigu ngay o 8 -

Tong; s6 tram co dinh ven b va dao I 34 . ‘

Hi¢n trang dicu tra va nguodn so H¢u ¢ duge cho dén nay 1a kha phong phi, song
mat do phan b6 cia chiing van chua déu. & vinh Bac Bo, trén nhicu 6 vuong 1 do
(khodng 12.000 km* ¢6 tlr 1.000 dén 3.000 tram do mat rong. Ving bién it duge
khdo sdt nhdt Ia ving Quan dao Trudng Sa, mdi 6 vuong | do & day chi khong
qua 10 tram, thudng chi 2-5 tram. Ving bién va thém luc dia Mién Trung va Nam
Viet Nam da duge didu tra wong doi 61, mdi 6 vuong 1 do ¢ i 150 dén 600
tram mat rong. Cac yéu 1§ HDH da duoe quan triic cling khong dong b, nhidt do
nude duge do dac nhicu nhal, Gép dén 1a do man, do sau ddy bién va 0xy hoa lan
V.V,

Van dé xdc dinh kich thude trung binh héa theo khong gian va thai gian véi
ngudn so licu hién ¢é 1A vice [am can thi¢t d¢ xay dung céc ban do phan bo yéu 16
HDH dd chi tiét va tin cay. Thue & nghién ciu cho thay: da s§ cde yéu (6 HDH
trong giai doan hi¢n nay kich thude trung binh hoa theo khong gian 161 vu nhit
duge coi 12 0 vuong 1 do; ricng di v6i nhict do va do mén ¢6 thé chon 0 vuong
nita do. Kich thude trung binh hda theo thoi gian hién nay van 1a trung binh moa
chif khong phai 1a trung binh thiang, bdi vi: Thi nhat, o licu thiy vin trong cdc
thdng mitla dong thuong it va phan bo khong dong déu trén toan Bién Dong so voi
mia he; thit hai, trudng ei6 - yéu 16 khi tuong chi phdi manh me& su phan bo
truong thuy van Bién Dong cing ¢6 hai miia rd rét: gid mlia bong Bac va gié mia
Tay Nam. Vdi ¥ (udng trén, ta chia mia trong cong trinh ndy la: mia xuan (thang
ML, IV va V), mia he (thang VI,VIT vi VIID, mua thu (thdng 1X, X va XI), mua
dong (thang XI1 va 1. I nam sau). Trude kia, trong dé tai 48B.01 [10] tdc gia va
mot 6 dong nghic¢p khde (V6 Van Lanh, La Van Bai) ¢6 dua ra khai ni¢m * mua
thity van™ véi viée xem xét bién (rinh nam cua nhict do nude bién tdng mat: mia
h¢ thuy van gdm céc thang VI, VI, VIIT va IX: mia dong gom céce thdng XTI, 1,
I vi III; cdce thang 1V, V vd X, XI twong vng véi hai mba chuyén tiép 1a mua
xuan va mia thu. C6 quan diém cho ring: vi¢e 14y trung binh $6 hoc cho gid tri &
tam céc & vuong 1a chua thoa ddng ma cén phai 1dy trung binh cé trong s6 hoic ty
I¢ nghich v&i binh phuong Khoang céch tdi cde diém ¢d s6 lieu. Theo ching (61
¢dch 1am trén chi thue sy hitu fch khi mat do $6 licu qué thua thét va phan bo
khong déng déu, tuy nhicn véi truding hop mat do 6 ligu chia Bién Bong hién nay
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la khong can thit, hon nita trong phép noi suy cho céc 6 lmné bang phuong phédp
phan tich khdch quan (Kriging) cting da tfoh dén thong s6 khoang cich nay.

Sau khi Iyra chon kich thudc trung binh héa, ta can phdl ti¢n hanh loai bo céc s¢
li¢u ¢6 gid tri ngoai gidi han cho phép (sai s6 tho thién), quy doi ching vé céc
tang ti¢u chudn, noi suy khach quan cho cdc 6 cdn trong va lam tron, nham loai
bo nhing di¢m bét thudmg trén quan didm phdn bO trung binh mua va kich thudc
O lrung binh ctia céc yéu t6 HDH. Bude cudi ciing trong khau xay dl.l'né cac do
thi, cdc mit cit, cdc ban d6 phan bd yéu t6 HDH 1a tng dung phan mém chuvén
dung Surter v trén mdy vi tinh.

Tur tru(mg nhi¢t-mudi, bang cdch tuong ty ta ¢6 thé tinh todn va thiét lap phan bG
mot s6 ddc trung thiy van khdc nhu: mat do nuée bién, 6¢ do truydn am, do én
dinh, d¢ cao dong hoc v.v

Tap hgp cdc do thi, cde mat cét, cde ban d6 phan bé nhict dg, do man va mot 6
y€u t6 HDH khdc trong khuon khé bai viét nay 14 co i ng:hu,n ciiu va sur hicu
biét v€ cdc dac trung thuy vén, thity héa trong Bién Dong va bién Vi i¢t Nam.

2. Nhiét do nude bién (T°C).

Do su khéc bi¢t vé d¢ sau, phife (ap cla dia hinh ddy va cic dac diém rieng vé& dia
Iy nén vinh Béac By, thém Jyc dia Nam Vi¢t Nam, vinh Thdi Lan va ving khoi
Bién Dong (BD) c6 nhitng déc trung thay van khéc nhau.

2.1. Phdn b thing diing

Budng cong T-5-Z clia céu triic nuée viing kKhoi Bién Dong rat giong nhau va gan

dong dang voi cfu tric nude nhi¢t d&i Tay Thai Binh Duong [33,34]. Tinh phan

tdng rd rét ciing thé hitn qua quy luat phan bo thang dung cia nhicét do theo do
sau (hinh 51). Tuy ¢6 su bién doi nhal dinh giita cdc mia, song vé co ban cdu tric
nhiét “ dang ving khot Bién Dong” gém 5 1dp sau:

- Lop tra dong nhét nhiét do bé mat, ¢6 do day khodng 30-50m trong mia he va
50-80m trong mua dong. Gid (ri tuy¢t doi cla nhi¢t d¢ bién déi theo khong
gian va (hdi gian trong khodng 20-30°C. Khu vuc phia bac va phia tay BD ¢6
nhi¢t do thap hon & phia nam va phia dong.

- Ldp dot bién nhi¢t do, ¢ gradient T° theo phuong thing ding 0.09-0.12°C/m
trong mia he va 0.06-0.09°C/m trong mia dong. Bicn dudi clia né dao dong
trong khoang [50-250m.

- LoOp nhi¢t do giam kha déu dan, cé gradient T° khoang 0.01°C/m, bién dudi &
do sau khodng 900-1000m va hau nhu khong ¢é bién ddi mua.

- Lép nhiét do it bicn d6i tr 1000m cho (¢ 3000-3500m, khd dong nhat theo
phuong ngang va ¢6 nhict do cye iéu khodng 2.34-2.38°C.
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- L&p nghich nhi¢t: ¢6 hién tugng nghich nhiét & nhimg noi do sau 16n hon
3500m va nhiét do cé (hé tang t¢i 2.61°C & do sau 5000m:.

Ving bién vinh Bic Bg, thém lue dia Nam Vi¢t Nam vi vinh Thdi Lan thudng ¢é
d9 sau nho hon 100m, rat dac trung cho bién nong. Nhin chung phan b thang
diing clia T°C tai cde viing bién néi trén ¢6 hai dang: thang diing déu dan va phan
tang. Dang thit nhat rat phd bién trong mia dong; dang thit hai thudng thay vio
mua he. Tuy vay & viing ven b noi ¢6 d¢ sau nho hon 10-15m thi quanh nam
T°C phan bd thang ding déu dan do xdo tron dong lue; nhitng viing ¢6 do sau 16n
hon 50-60m nhir ctra vinh Bac Bo, viing khoi thém fyce dia Vict Nam . . . thuong
thdy T°C ¢6 sy phan tdng & I6p ddy. Theo nghién ciu trong chuyén muc “Cic
khoi nude Bién Dong™ ciia chuyén khao nay (Vo Van Lanh) thi nude vinh Béc
Bo, thém luc dia Nam Viét Nam, vinh Thdi Lan thuoc khdi nude mat (KNM) cia
Bi¢n Dong. N6 bign ddi rit phie tap theo khong gian va thdi gian, phu thudge vio
cutmg do bitc xa mat tron, cuong dd xdo tron va dong chay.

a) Mua dong, b) Miia he.

Phan bd thing ding cuia nhiét do ¢6 thé bidu dién trén cde mit cit (MC) doc va
ngang Bién Dong. Trén cdc MC ndy, vi trf clia dudng déng nhict 20°C -“chi thi”
cua 1Gp dot bién nhict dd rong mba he ciing nhuy mia dong hau nhu ndm ngang &
do sau 80-120m | 14.16]. Cau tric nhi¢t thé hién sur phan tdng manh cua nuée BB,
cdc dudmg dang nhi¢t phan bo tuong doi song song v&i nhau va it bicn déi giita
cdc mia.

Cédc MC nhiét do ngang vinh Bac Bo [8] cho thay: trong miia dong nhi¢t do phan
bd twong dai déu dan; hinh thé phan bo chung 12: nhict do phin gitta MC cao, hat
ddu thap. Nhi¢t do giam dan theo hudng bac, (r 23.5°C & MC cta vinh dén
20.0°C & MC giita vinh va 17.0°C ¢ MC béc vinh. Mia he, nhi¢t do tAng mét trén
¢a ba MC tang §i khoang 30°C - 1a gid tri cao nhat trong nam, nhung & 1Ang sau
lai tang theo hudng bic, 21.0°C & MC cita vinh, 22.5°C & MC giira vinh va 25.0°C
tai MC bac vinh. Hinh thédi va d0 sau ddy vinh gilf vai ird quan trong trong vice
hinh thanh quy Iuat phan b nhi¢t d6 cta vinh Bac B gilra hai mia k& tren.

Trén MC nhict do song song voéi duong biy [4) & thém lue dia Nam Viét Nam vao
thang Ti va thang VIIi, viing truGe ctra song Cliru Long nhi¢t dd hau nhu déng nhat
quanh nam, ¢dn viing bién ngoai khoi Phan Rang-Phan Thict quan sat thdy su
nang lén cuiia dudng dang nhiét va la “ddu hicu” caa hién twong nude roi.
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Hinh 51. Phén bé thdng didng cula nhiét dé tai ving khai Bién Béng
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2.2. Phdn bo mat réng

Tuong tu nhu & phan trén, phan bd mat rgng cta nhiét do cling duge xem x¢t cho
moi ¢au triic nude riéng bict va trong hai mua chinh: miia dong va mua he.

- Trong [6p twa dong nhal bé mat: Muia dong, hdu hét cic dudng ding nhiét ¢6
hudng dong bic-tay nam. Xu thd nude lanh wr thém luc dia va bién Pong
Trung Qudc tran xuong phia nam rat ro rét. Cde dudng -dang nhiét ciing cho
thay sy xam nhap cia nude nhiét do thdp vao vinh Bic Bo va vinh Théi Lan,
nude am tir bién Philippin qua co Palawan vao Bién Dong (h. 2 [38]). Phan 16n
di¢n tich tdng mat Bi¢n Dong cd nhi¢t do trong khoang 24.0-27.5°C, nhidt do
trung binh la 24.7°C. Mua he, “phong” nhi¢t do kha cao (29.0°C) va khong
gian tuong d6i dong nhat trén toan Bién Dong, nhi¢t do trung binh 14 28.9°C.
Tam nhiét do thap ngoai khoi Trung B Viét Nam véi nhiét do 27.0-28.0°C,
¢O I¢ hién quan (6i hién wong nude rdi | 10].

Mot cach khai quat, phan bd mat rong cua nhiét do nude trong vinh Bic Bo |8 ¢6
hat loai: loai mua dong va loal mua he. “ Loal mua dong” ¢6 phan bé nhiét do
phia bac thap hon phia nam hay c¢on goi 1a “ bac lanh nam néng”. * Loai muia hé”
¢ dac diém 12 phan bo nhiét do tng tren khéa dong nhat, con tdng sau va ddy T°C
bac vinh cao hon nam vinh hay goi 1A “ bac néng nam lanh”. Phan b6 nhict do
trén thém Jue dia Nam Viét Nam chiu anh hudng sau sdc clia dong chay lanh
phuong bic va ¢6 lien quan t6i nude tréi (10,11, Dai nhi¢t do thip (25-26°C)
trong mua dong doc by Viet Nam kéo xudng phia nam (6i giffa clra vinh Thai
Lan. Nhi¢t do nude trong vinh Thai Lan ludn cao hon 1.0-2.0°C so véi dai nude
noi trén.
- Trong 16p dudi mat (50-250m): Phan bo nhi¢t do & [Gp dot bicn nay phic tap
hon vi k&t hop ca tinh bat déng nhat theo phuong thing ditng 1an phuong nam kha
I6n, khoang 2.0-3.0°C/100 km, nguge lai gradient T°C theo huong truc Bicn
bong (dong biac-1ay nam) rdl nho. Ving bo tay bac déo Luzon va Kalimantan
xudt hién cdc tam nhiét do thap (22.0-24.0°C) do nudc tréi (r cac xéay thuéan dia
phuong. Mita he, xu th¢ nude am chay wr phia nam Ién phia bic khd ro, dudng
dang nhi¢t phan bé theo hudng truc Bién Dong vd nhi¢t do phia dong cao hon
phia tay 3.0-4.0°C. Doc bd Trung BO Viét Nam ¢ dai nude nhiét 4§ thap (<
22.0°C, tang S0m). Gradient T°C theo hudng vuodng gdc véi truc Bién Dong ril
ldn, kKhoang 3.0-4.0°C/100 km.

- Trong 13p trung gian: phan bd nhi¢t do & 16p nay {33] khd déng nhét theo
phuong nam ngang, nhung gidm wong doi déu theo do sau. Phan bd nhigt do
trén tAng S00m ¢6 bi¢n doi mda khong dang k& va chi dao dong trong khoang
8-9°C.

- Trong 18p tang sau (trén 1000m): Nhi¢t do rat d(‘ing' nhat theo phuong nam
ngang va thoi gian. Nhi¢t do thdp nhél thudng gap & tdng sauw khoang 3000m
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va co gid tri (2.36 +0.02)°C. Trong I6p nudc tir 3000m (6i ddy, quan tréc thay
hi¢n tuong nghich nhi¢t do qua trinh trao déi nhiét gifia nude bicn va vo trdi
dat, nhiét do & 16m sau cha Bién Pong dat 2.61°C [6,10)].

2.3. Tri 56 trung binh vi do va di thuong

Tri s6 nhi¢t do trung binh vi d¢ dugc tinh cho timg dai vi tuy¢n cdch nhau 1° tai

tang mat va cho hai mua: miia dong va mia he (Bang 55).

Bang 55, Tri s& frung binh vi dé trén tdng mat cla nhiét dé (°C) v& dé man (%:0)

Khoang vido Nhiét d6 (°C) B6 man (%o0)
{° N) M.déng | M. hé M.dong | M. hé
23-22 22.04 28.97 33.88 31.59
22-21 | 21.53 28.90 33.58 31.79
| 21-20 2242 28.99 33.65 32.41
20-19 23.98 29.19 33.83 32.52
19-18 24,42 29.14 33.64 33.19
18-17 24,07 29.40 33.80 33.63
17-16 25.18 29.59 33.82 33.59
16-15 2543 29.26 33.62 33.34
15-14 26.00 P 28,10 33.61 33.67
14-13 26.47 29.06 33.13 33.33
13-12 26.53 2878 33.32 | 33.28
12-11 26.97 2842 32.96 33.14
11-10 26.96 2876 32.76 32.63
10-8 26.74 29.13 3273 32.53
9-8 26.87 28.80 32.94 32.80
8-7 2679 {2932 33.16 33.16
7-6 26.63 29.32 32.87 33.09
6-5 26.77 28.87 33.27 33.21
5-4 26.92 29.07 £ 33.05 33.14
4-3 27.14 28,68 32.98 32.66
3-2 27.34 29.14 32.89 32.67
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e
Nhigt 46 trung binh mile &6ng ( € ), ing mAt
Max=29.80 Min=1439 Khodng chia=0,5

I“ilﬂ

% min trung binh oria doag (% ), ng mit
Max =3495 Min=28.07 Khodng chia=0.25

Nhiét ¢4 trung binh mia ha ( € ), ng mit
Max=30.88 Min=2545 Khodngchia=05

B min trung binh mia b ( % ) fing mgt
Max =3448 Min=2370 Khodng chia=025

Hinh 52.Phan b& nhiét dé vé dé man cla Bién Déng, mua déng vé mua hé (38)
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Trén hinh 4 12 d6 thi gid tri trung binh v1 d6 tdng mat cua nhi¢t do va do man
trong mila dong va mua he. Can it vao bicn d¢ bién dong nhict- mudi, ta ¢6 thé
chia Bi¢n Pong thanh hai ving vdi ché do nhi¢t-mudi tong doi khdc nhau qua
ranh giGi & khoang vi tuyén 12-13°N. Didu niy cling phit hgp véi nhan dinh phan
chia khi nude va khu he sinh vat clia téc gia Krempf tir nhimg thap nién 20-30
[17]. Trén thue (& chiing 16i cho rdng dudng ranh giGi nay ¢6 hudng dong-nam
tay-bac, né 1ech vé phia nam & bo Ay (= 11°N) va I¢ch vé phia bac & bd dong (=
16°N). Nhitng nghién ctiu gin day vé dong dia chuyén (VO Van Lanh, Tong
Phuce Hoang Son [37]) ciing khang dinh sir phan viing trén day 1a hop 1y.

Viing bic Bién Dong dic trung boi su bién déi manh cla nhiét do theo vi do, ¢d
chénh lech 16n gitta nhiét do miba dong v mia he (AT, = 5.01°C). Viing phia
nam co su chénh I¢ch nhi¢t do gitta hat mba khong 16n (AT, = 2.09°C). Xich dao
nhiét bi¢u hién khong 1o rét, né di qua vi tri 6-7°N.

Di thitong nhiét do so vor gid tri trung binh vi dd ¢ nhitng dac trung sau: mua he,
cé mot ving di thuong am rong 16n ngoai khoi Trung Bo Viét Nam vdi giéi han
5-15°N va 109-115°E, va tri 6 16n nhat 1a - 1.2°C. Ving di thuong am ciing thay
& suon thém lye dia Tring Quoc, co bién Dai Loan, dong-bic ddo Malacka va
vinh Thai Lan. Cac viing con lai déu ¢6 di thudng duong vdi gid (ri 0-1°C. Mia
dong, khu vuc ¢6 di thudng am hau nhu chiém tron dai phia (ay Bién Dong, kéo
dai tir co Dai Loan 161 clra vinh Théi Lan. Tri s¢ di thudmg am 1én nhat 13 - 4.8°C
gap & phia bac vinh Bac Bo, ving ven bd Trung B ¢6 di thudng nho hon - 1°C.
Phan I6n tang mat phia dong Bién Dong va vinh Thédi Lan ¢6 di (hudng duong.
Mot cdch khdi qudt ta (hay rang: trong ¢a mila h¢ va mila dong trén cling mot vi
luxén thi phia tay Bi¢n Dong lanh hon phia dong, ¢on trong vinh Théi Lan thi
miia h¢ mat hon va miia dong 4m hon so vdi vinh Bac Bo.

.2.4. Bién doi ngay va ndm

Trén co s& s0 licu quan tric tai * Poligon” ngoai khoi Trung Bo Viét Nam (=
13°N, A = 113°E, do tau Nga thue hi¢én) trong cdc muia khdc nhau, ta thdy dao
dong ngay dém cia nhict do ¢6 bien do 16n nhat & 16p nude 30-50m va ¢é thé dat
6.6°C. Dao dong ndly khong thé [a loai bife xa ma ¢6 {8 t¢i binh luu nhict hoac
dao dong kiéu séng ngdm vi quanh nam nd (6n tai trong 16p hoat dong bé mat. &
lang sau hon 400m bién d¢ dao dong ngay cha nhiét do thudng nhd hon 1°C.

Bi¢n trinh ngay cua nhi¢t do trong vinh Bac Bo, thém luc dia phia nam va vinh
Thdi Lan dugc nghicn cdu tuong d6i ky (6, 8, 25, Vi du rong vinh Bic By ¢6 thé
thay bi¢n trinh ngay ctia nhi¢t do gdm 4 loai: loai dao dong ngam, loai triéu I,
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Hinh 53, Bién déi tri s6 frung binh vi dé cla nhigt dé va dé man,

loai biic xa va loai bi¢n ddi nho. Ta hiét ring bién dé ngay ciia nhict do & cdc
tang do dao dong ngam gdy nén cd quan h¢ ma thi¢t v6i gradient T°, con bién
doi ngdy

cua nhi¢t do loai tricu luu thuong ¢d chu ky 1o rang va gidng nhau trén cée tang.
Dao dong ngay cia nhiét do loai cd ngudn gdce bire xa thudng ¢6 cue dai lic 11-
16 gidy va cue tidu lic 4-6 gidy va chi thily ¢ tang st mat (H < 5m), thdi gian xudt
hi¢n loai nay rd rét nh4t & nam Bién Dong 12 ma xuén, & bic Bién Dong vao mua
he.

Bicn trinh nam cua nhi¢t do ¢ bac Bi¢n Dong trong 16p nude 0-50m thutmg ¢d
mot cuc dai chinh vao thang VI-VIIL va cue ticu vao thdng II-111. Dao dong nam
ctia nhi¢t do ving nam Bién Dong ¢6 cuc dai vao thdng V, cue (iéu vio thing 1.
Xem x€( bién rinh nam ctia nhi¢t do trén toan Bién Dong ta thiy vai rd bic xa
nhi¢t tac dong ro rét trong 16p nude 0-20m, cdc quéd trinh dong liuc anh hudng
manh m& & 1Gp nude 50-300m.

Bic¢n déi nam cua nhi¢t d¢ trong vinh Bée Bo, vinh Thai Lan va thém luc dia Vit
Nam ¢é thé xem 1 logi dac trung cho bién nong. C6 nhidu y&u (8 anh hudng 16
bi€n trinh nam cta nhi¢t do nude bién & day nhu: bidc xa mat i va su trao dédi
nhi¢l giita bién va khf quy¢cn, su xdo (ron boi song, gié va dong chay v.v..., nhung
s hap thu bt xa mat troi 12 nhan (6 cht y€u nhét quyét dinh su bién déi tren.
Trong vinh Béac Bo bicn do nam clia nhi¢t do ¢6 quy luat chung li: phia bic 16n
hon phia nam, ven b 16n hon ngodi khoi, (Ang mat (6n hon tang sau. Co6 thé quy
bi€n trinh nam cua nhi¢t do nuée vinh Bac Bo thanh 4 loai: loai dinh vinh, loai tay
vinh, loai dong vinh va loai gitta vinh. N&u xét theo nguyén nhan hinh thanh thi 3
loai ddu thudc loai “bifc xa”, loai cudi 1 “bifc xa binh luu”. Bién trinh nam cia
nhi¢t do nude thém luc dia phia nam & 16p tAng mat thudmg ¢6 2 cuc dai (vao
thing V va thiang IX) ¢6 nguén gdéc “biic xa”, nhung & cdc tdng sau do su xam
nhap cGa dong nude lanh phuong bac v nude (rdi 1am tang cudng cdc cue tiéu
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nhic¢t do va lam bién dang dudng bicn trinh nam cua nhic¢t d¢ ¢ cdedd sau khac
nhau.

1L PO MAN NUGC BIEN (S%0)

1. Phan bo thang ding

Tuong wr nhu ddi véi nhi¢t do, duong cong phan bo dd man theo do sau & vang
khoi Bién DBong cd mot dang duy nhat véi dac trung S 16p nhu sau (hinh 54):

Lop twa ding nhdt do mdn bé mdt ¢6 do day 20-50m trong mia he¢, d6 man
dao dong (r 33.40%0 dén 34.00%.0. Mua dong, do day cba 16p nay tang 1¢n
30-100m, hi¢n dong clia do mudi 16n (khoang 32.0-34.1% o) va khong dong
nhat trong khong gian.

Ldp dot bién do man - 16p cue dai do man dudi tang mat: do man 1ang nhanh
theo do sau va dat gid tri 34.5-34.7% 0 & do sau 150-250m, gradient S co the
dat 0.014-0.016%0/m trong mba dong va 0.011-0.013% o/m trong mia he.

Lop gradient d¢ mdn dm - 16p trung gian do min thdp: dd man gidam twong doi
déu dan theo do sau va hau nhu khong ¢6 bicn doi miia, bién dudi cha 16p nay
thuimg & do sau 700-800m. Gradient S trung binh khoang -0.5.107 % o/m.
L¢p do man tang cham theo do sau véi gradient S khoang 0.2.107 %o/m , cic
thong s6 clia 16p nay hiu nhu khong déi trong nam, bién dudi ctia né nam & do
sdau 3000-3500m.

Ldp do man tang khong dang ké cho 161 ddy: do man kha dong nhat trong
khong gian, ¢6 thé coi nhu la mot ham cua do sau véi khodng bién thién
34.60-34.62%0.

Vinh Bidc Bo, (hém luc dia phia nam va vinh Thai Lan la nhiting noi ¢6 nuée song

truc 1ép do vao, thém vao dé cac yéu td xdo trdon dong lye ciing déng vai trd quan
trong trong phan ba thang ditng cla do mian. Mot cdch so luge ta ¢6 the chia
thanh hai kicu cdu tric do mudi dic trung cho hai khu vue dia 1y khéac nhau. Kicu
ven bd va viing ctra song chiu anh hudng trye 1iép cua nude lue dia ¢6 10p dot
bién do man sdt mat va do man tang khong ding k& & tang ddy. Kicu xa b vit
viing clta vinh ¢6 do man kha dong nhdt ¢ 16p mat va tang nhanh theo do sau o
I6p sat ddy. Kidu ddu thudng phé bicn trong miia mua (xuan-he), kiéu sau chiém
uu th¢ trong mia kho (thu-dong).
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Hinh 54, Phén bé thdng ddng clia dd man tal vang khoi Bién Bong

a) Mua déng. b) Mua hé.
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Hinh 55. Phén b& do man trén MC ngang BD vé 6xy hda tan trén téng 100m.

Ngudn goc va su lan truyén do man dugc thé hién kha 1o trén céc mat cat doc va
ngang Bién Dong (hinh.55). Céac cdu tric d0 man dac bi¢t nhu 16p cuc dai do
maén, 16p cuc ti€u do man thudng c¢6 dang “ludi” hoic dang “khép kin™ |, theo
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nhan x¢ét cha nhidu nha nghién citu |15, 17, 18, 20, 33], ching ¢6 xudl xif nr cdu
triic Nude Nhict déi Tay Thai binh duong va xam nhap vao Bién Dong qua co
[.uzon rat manh trong mia dong. Mita ht va cdc mibia chuyen 1iép ca ¢ bac va nam
Bicn Hong duong dang do man thudng ¢6 dang “nita khép kin™ hodc dang 6
chéc ¢6 IE lién quan Gi xody (huan & phia bic va xody nghich nam Bién Dong
[37].

Trén mat ¢it gitta vinh Bac B va vinh Thdi Lan [8,27] d0 man phan bé Kha kha
déng nhal tr mat 16i ddy trong mita dong. Mua he, thudng xuat hi¢n cdc tam nude
nhat & viing cira song Hong, bo tay dao Hai Nam, dinh vinh Théi Lan va ven bo
nam Vi¢t Nam. Phén 16n nude vinh Béce Bo ¢6 do man nho hon 34.0% o, vinh Thadi
Lan nho hon 33.5% o, xu th¢ phan bd do man (rén cdc mat cat la: gilia vinh cao,
gan bo thap.

2. Phan b6 mat rong

- Trong 16p mat: Gradient do man trén tang mat 16n nhat & ving thém luc dia
Trung Qudc, vinh Bac Bo, ven b Nam Bo dinh vinh Thai Lan, ving d(mg.j bac
ban dao Malacka va 1ay bic dao Kalimantan. PO man ¢ dé bi¢n dong tur
20.0%0 dén 33.0%o0, chinh nhu‘ngD noi ndy dd hinh thanh va tdn tai cdc khoi
nutde nhat ven bd nhu cong bg cia Uda M., Nakao T. [30]. Vung Khoi Bién
bong, do man khong chénh léch nhiéu gitta cde ving nhung xu th¢ chung la
do min phia dong cao hon phia tay (h.32). DO man trung binh nam trén tang
mat khoang 33.20% o, cao nhat vao mita xuan (33.38% o) va thap nhal vao mua
thu (32.89% o).

- Trong 18p cuc dai d¢ man: phan bd do man & tAng 150m rét dic trung cho 16p
nay, mia dong nudc do man cao (34.60% o) xam nhap vao Bién Pong qua eo
Luzon va lan truyén doc (heo by tay vé phia nam xudng 16i vi tuyén 11°N. Cic
mia khdc & tang ndy do mian thudng ¢ gia tri 34.45-34.65%0, ritng vung ¢o
Luzon do man dat gid tri 34.70-34.80%0. Mia h¢, nude ¢6 dé man 34.00-
34.40%0 lan truyén tir co Malacka theo tryc gita Bién Dong v¢ phia bac 16i vi
tuyén 16°N.

- Trong 16p cuc tiéu do man: thudng ¢6 161 tring véi taing 500m. Gid tri trung
binh nam cia d¢ man toan Bién Dong & ting nay 1a 34.43%0 va chi bi¢n dong
trong khoang 34.40-3450 %o. Phan bo do man trong khong gian khd dong
nhat, chi rai rdc ¢ nhimg “ve” do man 34.45% 0 xudt hi¢n trén toan vung.

- Trong 16p tang sau: do man & 16p niy tang cham (heo do sau, rat dong nhal
theo phuong nim ngang. DO man chi dao dong trong khoang 34.50-
34.63% 0. Tai cdc vuce sau cla Bién Dong do man cd thé dat (i 34.64%0 & do
sau 5000m. Lop nude voi do man nhu trén thue chat thude khéi nude lanh
Ang sau va khoi nude ddy | 361
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Xu th€ phan bd mat rong cia d6 min trong vinh Bic B khi 6n dinh, quanh nam
gid tri do man & nam cao hon bic, dong cao hon (ay. Nguyén nhan co bian dan
d¢n su phan ba trén 14 do anh huong clia nude soéng ngodi do ra bién & b (ay vinh
va sit xam nhap ctia nude bién ngoai vao vinh theo phia dong vinh. Tri s6 do min
trung binh tang mat trong toan vinh tong quan mat thiét véi huu luong nude song
do ra, h¢ ¢ twong quan khoang — (.86 dén —0.90 |8].

Tai viing thém lyce dia nam Viét Nam, mia he nude lo-man (6] véi do man nho
hon 33.0%0, phan bo thanh mot dai kha rong kéo dai tr mii Dinh xudng 151 Ca
Mau va vinh Théi Lan. Cic tam do man thidp chifm toan bo viing cta song Qlru
Long. Mua dong, do su khong ché bdi he dong chdy tlr phuong bic nén dai nude
lg-man nay bi ép sdt bo hon va dich chuyén v& phia nam 6 miii Ké Ga-Viing
Tau.

3. Tri s6 trung binh vi d¢ va di thuong

Gid tri trung binh vi do cGa do man & tdng mat da duge trinh bay trong bang 3.
Céc gia tri d0 man nay ¢6 xu (h€ ting dén theo vi d9, phia bic vi tuyén 13°N do
man thudng cao gid tri trung binh tang mat (33.20%0), nguge lai, & phin phia
nam- nhd hon gid tri d6. So véi do man trung binh vi d¢ Théi Binh Duong |29],
do man trong Bién Dong thudng ¢6 di thudng am. Cic ving do min thip nhat
trong mia he la viing bién ven bo biac Vigt Nam, ven b Nam Bo, phia tay béan
dao Kalimantan va dao Luzon. Di thuong 4m nhd nhat gdp & ven b vinh Bic Bo
la - 7.27% 0. Khu vire cira song Hong va song Cuiu Long cé di thuomg tir —5.0% 0
dén 3.0%0. Mua dong, vinh Béic B9, vinh Théi Lan va thém luc dia phia nam déu
¢6 di thudng am tir -3.0%0 dén 1.0%0. Do su x4m nhéap nude tir bién Philippin
vao nén vong eo Luzon, Dai Loan va Palawan d man cao hon cdc viing khac cla
Bi¢n Dong.

4, Bién doi ngay va nam

Bi¢n doi ngay clia do man khu vie ngoai khoi Bién Dong chi ding ké trong 16p
nude 0-100m. Tang 50m ¢6 bién 4o dao dong do min 16n nhat vGi chu k¥ nira
ngdy trong mita dong, con ¢ tang 20-30m thi vao mua thu. Gradient ngang cioa do
man 1én cong véi sy kich dong ctia dong ban nhat tricu da hinh thanh cdc dao
dong trén. Bién do dao dong ngay cua dO man o tang nude sau hon 100m trong
cdc mua thuong khong vugt qua 0.2%0.

Bi¢n trinh ngay clia d6 min trong vinh Bic Bo, thém luc dia phia nam v.v. , theo
nguyén nhan hinh thanh ¢6 thé chia lam 3 dang: dang dao dong ngam, dang (riéu
Iuu va dang bién dbi nho. Trong vinh Bic Bo dang thit nhat ¢6 bién do 16n nhat &
I6p nhay vot d0 méan va phdt trién manh vao mia h¢ (mla mua), bién do dat
7.6%0. Dang “tricu luu” ¢6 dic diém: bién do trén cdce tang déu kha I16n va (ring
pha. Bi¢n do dao dong 16n nhat ctua do man & viing cira song Hong 1a 11.0% o va
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cira song Cira Long dat 13.0%0, xu th€ d0 man bién d6i hoan toan gidng dao
dong muc nude [4]. Ving bién ven boy Trung Bo va Ninh Thuan-Binh Thuan bién
d¢ dao dong do man chi khoang 0.25-1.00%0.

Dao dong nam c¢0a do man & ving khot Bién Dong xdy ra manh mé nhat trong
lgp nuGe O-150m véi bien do 0.4-1.5% 0. Bien do nam clia d man tang mat ¢6
gid tr1 I6n nhat vao thang V, nhoé nhat vao thang X. Bic¢n trinh nam cta do man &
tang SOm dac trung bdi nhiéu cue dai, cue tiéu xen k& nhau, cuc dai 16n nhét vao
thdng X (34.25%0), cuc tiéu nhd nhat vao thang 11 (33.00%0). Cdc qué trinh dong
lue 1 nguycn nhan chd yéu lam phtc tap bicn trinh nam ctia do min & day.

Bién trinh nam ctia do man trong vinh Béic BO ¢4 lién quan mat thict véi lugng
nudc song chay vao vinh, cyc dai do man thudng xual hién vao thang V, cuc tiéu
vao thdng VIII-IX. Bién do nam trén tdng mat c6 thé dat 21.5%0 & bac va tay
vinh, va 2.0%¢ & phia nam vinh |&]. Tai thém luc dia nam Viét Nam, do min cao
O cdc tang thuong gap tir thang XII dén thdng 1X & viing bién Khanh Hoa, Ninh
Thuan-Binh Thuéan va tir thing X1 dén thdng VI & ving bién Viing Tau-Con Dao.
Bién d¢ dao dong dé min I6n nhél & 16p nude 20-30m tai nhing khu vure néi trén
(1.50-2.00%0), tuy vay mitc do bién dong do man rat khic nhau.

IV. HAM LUONG OXY HOA TAN (0, ML/L)

Ham lugng tuyet déi cta oxy hoda tan (goi tat 14 6xy hoa tan) duge do dac nhiéu
ding thit ba sau nhi¢t d¢ va do man. Cho dén nay van chua thiy ¢6 cong trinh
nghicn citu nao v¢ 0xy hoa tan trén toan Bién Dong duge ¢cong bd. Vi ngudn s6
licu hi¢n ¢6, bude diu ¢6 thé xem xét 3 ndi dung sau: phan bd thang ddng, phan
b& mat rong va bién ddi mua cua 6xy hoa tan.

1. Phan bo thang ding
Ciing nhu nhiét do va do min ¢ ving khoi Bién Dong, phan b thang ding ca
OXy hoa tan ¢o céu tric phan 16p o rang va gom 5 16p (hinh.56):

+ Lép tya ddng nhat bé mat: Gradient O, theo phuong thang ding c6 gid tri
rdt bi¢n dong nhung nho hon 0.1ml/l, né ¢6 do day khoang 50-60m va ham
lurgng O0xy hoa tan 4.0-6.0mli/L

+  LGp dot bién oxy: Gradient O, theo phuong thang ding 16n hon 0.01miA,
nd ¢ gidi han do sau tr 60-60m dén 200m va ham lugng 6xy hoa tan dao
dong trong khoang tlr 2.5 ml/l dén 4.5 mi/l.

+ Ldp trung gian: 1a 16p chuyén tiép giira 1dp dot hich va 16p cuc tidu oxy.
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Oxy hoa tan trong IGp nay giam khong déng k¢ theo do sau vt Gradient
O, nho6 hon 0.01ml/l, bicn dudi cha nd thudng & do sau 400-600 m. Ham
luong Oxy hoa tan trong I6p nay bicn dong trong khoang r 2.0mi/l dén
2.8mi/l.

+ Lop cue tiéu oxy: trong d6 ham lueng 0xy hoa tan nho nhél ren toan bo
cOt nude cta bién. * Nhan™ cia 16p nay thuomg nam & do sau 600-800 m
va cod

+ Ham lugng oxy hoa tan khoang 1.40-1.80ml/l. Néu coi mat ding oxy
2.00ml/l 1a ranh gi6i khong gian ciia 16p cuc tiéu oxy thi 16p nay nam gitra
do sau 400 m va 1000 m.

+ Lop tang sau: la [Gp ben dudi 16p oxy cue tidu cho 16i ddy. Ham lugng oxy
tang cham theo do sau va dao dong trong khodng 2.00-2.80ml/1.

Phan bd thang ding clia 6xy hoa tan trong mia dong & vinh Bac BO noi chung
déng nhat, ricng viing ven b tdng trén cao hon ting ddy va chenh 1éch khong 16n
hon (.1-0.2ml/k. Mua he, si phan tdng 6xy hoa tan xay ra manh mé nhét, chéenh
Iéch gilta tang (rén va tang dudi khodng 1.0-2.0ml/l. Xudl hién 1dp cuc dai OXy
hoa tan ¢ khu vie nude sau cira vinh v6i ham luong 5.0-6.0ml/l.

Phan b6 thing dimg oxy hoa tan trong vinh Thai Lan quanh nam (6n tai dang
phan tang, chi trir ving nude nong ven by vio miia dong 1a ¢ phan bd dong nhat.
Ham luong oxy hoa tan rén mat thuong dao dong trong khoang 4.0-50ml/l. Cuc
ticu Oxy hoa tan thuong gap o 16p sat ddy vao cudi mia dong vai ham luong 1.0-
2.0ml/.

Thém Jue dia phia nam 12 mot ving bién thodng, do anh hudng cua xdo rdon gié
(gi6 mua) nén ham Iugng oxy hoa tan khd cao va déng nhat (4.5-5.5ml/l), dac
bict la viing nudce nong ven iy trong mia dong.

Lap tya dong nhél 0xy hoa tan ¢ ving nude sau xa by ¢6 (thé dat do sau 50-70m,
sau d6 ham lugng 0xy hda tan giam ddn tdi ddy va c6 gid tri 2.0-3.0ml/l. Quy luat
phan bo 0xy hoa tan & day khong 1d rét gitta cde mba va kha phiie tap.

2. Phan b6 mat rong

Trong 16p tang mat: miia dong véi nén nhict do thap va cuong do xéo tron manh
nhét trong nam nén ham luong 6xy hoda tan ciling cao nhél so v6i cdc mia khic.
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Hinh 56. Phén bé thding ding cla éxy hoa tan tai ving khoi Bién Déng
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Trong vinh Bic Bo va khu vue bic Bién Dong ham lugng oxy hoa tan tdng mat

dao dong 1y 4.75ml/l dén 6.00ml/l. Khu vue nam Bién Dong va vinh Thdi Lan ¢6

ham lugng Gxy hoda tan dao dong trong khoang 3.00-4.50ml/l. Phan bo ham lugng

Oxy hoa tan ¢ (Ang mat trong mia nay chil yéu ¢6 xu th¢ giam dan tr bac xudng

nam. Ma he, phan 16n di¢n tich nam Bién Dong , vinh Bic B va vinh Thai Lan

¢ ham luong O0xy hda tan kha cao (4.00- 4.50mli/1) vi déng nhat trong khong
gian.

- Trong IGp ting gitta: nam dudi [Gp hoat dong b mat, anh hudng clia cdc qud
trinh trong khi quyén tGi phan bo 0xy hoa tan khong ding k¢. Su bién dong
truong 0xy hoa tan trong 16p nude ting giita lién quan chat che dén viée hinh
thanh va van chuyén céc khdi nude, su xam nhap nude cue tiéu oxy hda tan tir
bién Philippin vao Bién Dong(h.ss). Quanh nam ham luong 6xy hda tan trong
16p nude 200-1000m & ving bic Bién Dong luon cao hon vimg phia nam. Xu
(th¢ ludi nude lanh ¢6 ham lugng Oxy hoa tan cao tran U phia bac xudng rat ro
trong mila dong va mila xuan. Trong 16p cuc tiéu oxy & dO sau 600-800m, tir
eo Luzon v¢ phia nam ham luong oxy hoa tan giam dan tir 2.50mi/1  xudng
codn 1.50ml/l. Phan b& 6xy hoa tan & do sau 1000m trén toan Bién Pong kha
ddng déu va dao dong trong khoang 1.75-2.25ml/l.

- Trong lGp tang sau: & nhitng do sau hon 1000m, mac db s& licu quan trac vé
Oxy hoda tan con it nhung nhimg thong tin méi nhat tir dé tai KHCN-06.01]38 |
cing hiéu biét vé ciu tric cdc khdi nurde, trang thai thiy vin va dong luc cla
chiing, ta c¢6 thé khang dinh ring: phan bo 6xy hoa tan & day kha dong nhat
trong khong gian va thoi gian, gid tri ham Ieong 0xy hoa tan chi dao dong
trong khoang 2.00-3.00ml/l.

3. Bién déi ngay va nam

Bién d6i ngdy clia ham lugng 0xy hoa lan trong ving bién nghién ciu rat da dang
va khac nhau gifra cac mua. Bién trinh ngay cua 0xy hoa tan phuc tap la do

Anh hudng 16ng hop cia cée yéu 6 thity vin va sinh vat, Vi du, trong vinh Bac bo
¢O th¢ chia 1am hai dang bicn doi ngdy: dang mia dong vdi dac trung 1a bién doi
O cdc tdng gidng nhau, ham lugng 6xy hoa tan budi sdng thap, budi chiéu cao,
bien do ngay khoang 0.40mli/l; dang mia hé ¢d 0xy hoa tan (Ang mat va tang ddy
chénh léch nhau khéd 16n phung hién do bién déi ngay rat nho, chi khoang
0.10mIA.

Ham lugng 0xy hoa tan ¢6 moi 1ién he mat thiét véi nhiét do nuée, do dé dé theo
ddi bién déi mia clia né ¢é theé xem x¢t dai lugng 6xy hoa tan trung binh cho
ting mia tai 4 vilg ¢é dac trung nhiét do khdc nhau: vinh Bic Bo, biac Bién
bPong, nam Bién Dong va vinh Thai Lan trong bang dudi day:
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Bang 56: Ham luong dxy hoa tan frung binh trén t1ang mat (mil/i).

Khu vuyc Mta déng Mua xuan Mia he Mua thu
Vinh B4c Bo 5.35 4.87 4.58 473
Bac Bién Péang 5.14 L 427 461 4.56
Nam Bien Déng i 4.28 Tats 4.41 447
Vinh Thai Lan 4.50 4.25 4.25 4.00

Qua bang trén ta thay:

Vinh Bac Bo ¢ ham lugng 0xy hoa tan dat cuc dai vao mia dong, cue ticu
vap mua he,

Phan bac Bién Dong ham lugng 0xy hoa tan ¢6 cuc dai mia dong, cue licu
vao mua Xuan.

Phén nam Bién Dong, cuc dai ham lugng 6xy hda tan gap trong mua thu, cuc
tiéu trong mua xuan.

Vinh Théi Lan ¢6 ham lugng oxy hoa tan cuc dai vio mia dong, cuce tidu vio
mua thu.

Noi chung, (a lhdy rang: bién trinh nam clia ham lugng oxy hoa tan trén taing mat
gén trong déng v6i bién ddi nhiét do, con & tdng giita va tdng ddy ham lugng O6xy
hoa (an bi chi phdi boi qué trinh phan hlly chélt hitu co va ho hdp cuia sinh vat [8].

V.KET LUAN

1.

Phan bo thdng, dlmg ula cac yéu 10 thuy vin viing khoi Bién Dong ¢6 tinh
phan tang ro rdngj va 6n dinh. Cau tric thing ding thuong duge chia thanh 3-5
IGp va trong s6 d6 ¢6 mot hodc 16p dac trung cho mdi yéu 6 nhu: 6p nghich
nhi¢t, 16p cue dai d6 man, 16p cue tidu do man, 16p cuc tiéu Oxy.

Phan b6 thing dimg ctia céc yéu 16 thay van trong vinh Béc Bo, vinh Théi Lan
va thém luc dia phia nam rét ddc trung cho “bién noéng” vé6i hai dang chinh la:
dang thang ding déu dian va dang phan ldngD Dang tht nhat ratl phé bién trong
mua dong (mua kho), dang thit hai thudng 16n tai trong miia hé (mila mua).

Phén b mat Iong cua cdc'yéu t6 thuy van ¢6 tinh phan ddi ro rét va phu thuge
nhiéu vao di¢u kicn dia Iy khu vue. C6 thé phan bict 4 viing thay van khic
nhau 1a: vinh Bac Bg, bic Bién Dong, nam Bién Dong va vinh Théi Lan. DA
ranh gisi gilta phdn bic va nam Bién Dong chay theo hudéng dong-bic tay-
nam, & khoang 15-16°N trén by phia dong v 12-13°N tai bi tay Bién Dong.

Phén bic Bi¢n Pong hoan oan & trong pham vi kh(”mg ch¢ cla xody thuan @
I6n va dong nuée tir bién Philippin xAm nhéap vio Bién Dong qua eo Luzon.
Céc cdu tric do man dac biét nhu 16p cue dai do min, 19p cuc tiéu do6 man
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thudong c6 “dang 6 ho#c “dang ludi”. Nude do min cao (34.60%°) xam nhap

vao Bién Dong va lan truyén doc biy lay xudng phia nam (G vi tuyén 10°30°N
(lang 150m, mua dong).

Ving nhi¢t do thap gan bo Trung BO Viét Nam (6n tai quanh nam, mua he
lién quan den hicn tugng nude trdi, mia dong do anh hudng ciia he dong (,hdy
(xody thuan) bic Bién Dong. Nhict do cuc ticu trong Bién Dong thudng gap &
do sau 3000m va xap xi 2.36°C. Lép nude tir 3000m cho (6i ddy quan tric
thdy hién wong nghich nhict, nhi¢t do tang 16i khoang 2.61°C & vue sau
5000m.

Mot cdch khai quat, 1a thay rang: mba he v mila dong trén cling mot vi do,
phia ldy Bién Dong lanh hon phia dong, rong vinh Thai lan thi mia he mét
hon va mba dong dm hon so véi vinh Béc Bo. Bicn do nam clia nhict do trong
16p hoat b& mat & phén bic Bién Dfmg 16n hon nhiéu so v6i phan phia nam.

Cing nhu nhan x¢t clia Uda H. va Nakao T. vi nhitng nha nghién cttu khéc
[30,36}: cac khoi nuGe nhat ven bl 16n tai ¢ ving thém luc dia Trung Qudc,
vinh Bac By, ven by Nam B Vict Nam, dinh vinh Théi Lan, viing dong béc
bdn dao Malacka, 12y bic ddo Kalimantan, phia tay dao Luzon. Do man cla
céc khoi nude trén bién dong trong khodng 20-33% 0.

Gid tri trung binh vi do ciia dd man tang mat ¢é xu the tang dan theo vi do,
phan bac Bién Pong do man ting mat thudng cao hon 33.20%0- g14 tr1 trung
binh tdng mat toan Bién Pong, phdn phfa nam nhd hon. Gid tri trung binh vi
do cua do man ¢ tang S00m hdu nhu khong doi gira cde mla v biang khoang
34.43%0

Xu th¢ phan bd dién hinh cia ham luong 6xy hoa tan & viing khoi Bién Dong
la phan bo theo d6i, 6 viing vi do cao ¢ ham lugng 0xy hoa tan 16n, & viing vi
thap thi nguye lai. Vinh Bic B va vinh Théi Lan [a hai vinh tuong d6i kin nén
dicu kién khi hau v mva vu phat trién sinh vat dong vai {ro quan trong trong
phan b& va bién ddi mda clia 6xy hoa tan & day. “Nhan” coa lwp cure tidu Oxy
hoa tan nim & do sau 600-800m vai gid tri 1.40-1.80ml/l va c6 xu th€ phan bs
giam dan tir bac xudng nam doc theo true Bién Dong.
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VI

CAU TRUC NUGC VA CAC KHOI NUGC
BIEN DONG

L. MO DAU

Bién va dai duong luon luon chiu tdc dong dong thoi cia nhiéu y&u (6 ur nhién.
Vice nghlm ctu tong hop va phan ving nude theo tap hop cde dicu ki¢n ty nhién
do, ¢4 ¥ nghia thyc tién to 16n. Mot trong nhitng noi dung cia huéng nghicn ciu
nay la phdn tich lt‘mL hop cau trie nude va cde khdi nude.

Theo V. B. Shtocman [24], thi khdi ni¢m khdi nude duoe Defant néu ra nim 1929
va cho rang, khdi nuée 1a the tich nude hitu han hodc vo han duge dac trimg boi
nhfing tinh chét li-héa (vi du nhu nhict do vA d6 min) hoan toan xédc dinh. Vé sau
khai niém nay ngay cang dugc hoan thién hon va hi¢én nay dinh nghia sau day cua
A.D. Dobrovolski duge xem 1a ddy dit nhat: “ Khéi nude 1a thé tich nude tuong
ddi 16n duoe hinh thanh & mot vang nhat dinh cua dai duong - noi biat ngudn cua
no - ¢4 phan ba licn tue vahau nhu khong déi trong mot thoi gian dai cia cde dic
trimg vat li, hoa hoc va sinh hoc, cde dac trung nay hop thanh va truyén di nhur
mot the lhongD nhat” [17].

Nhu vay, khéi nude duge dac trung boi nhidu chi iéu vat i, héa hoe va sinh hoc.
Phan tich khoi nude 1a bai todn nhic¢u chicu. DA ¢6 nhitng thir nghi¢m giai quyd
bai (odn phitc tap nz‘ty bang phuong phap phém tich theo cac ham true giao
nhi¢n [ 19]. Nhung vi thicu s6 1i¢u, nén da s6 ¢dc nha nghién citu ¢6 xu hudng don
gidn hda bai 1odn bang cich chon lya vai ba chi ticu quyét dinh nhat. Trén thye ¢
ngum la thuong dung hai dac trung co ban 1a nhict do (T) vi do man (S) c¢Oa nudc
bién. Sy lua chon nhu vay 1a ¢6 co sd, vi hai dic trung nay dé do dac nhét, nén cd
nhi¢u s¢ licu nhat, chdng lai quyét dinh trudmg mat do nude va do dé quy¢t dinh
ca ch¢ do dong lue hoe nude. Mot s6 1dc gid con st dung cac dac trung phu khac
nhu: dong chay, do rong sudt, hdm huong oxy hda tan, céc chi ticu thity sinh.

Phuong phép thong dung nhét d¢ xéc dinh khi nude [4 phuong phdp phan tich
cde dudng cong T-S. Phuong phap nay do V. B. Shtocman dé ra |24] dua (rén dinh
nghia vé khoi nudc clia Defant va sau d6 duge hoan thién hon trong cde cong
trinh ctia A. V. Ivanov [ 18] va (). [. Mamacev [21].
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Ngoai khdi ni¢m v¢ khoi nude, trong Hai Duong Hoce con st dung rong rai khai
ni¢m v¢ ¢du trice nude. Theo dinh nghia cua A. D. Dobrovolski, thi cau tric nude
13 su két hgp cde khoi nude khde nhau trong toan bo chicu day cta nude dai
duong tir mat dén day. Mdi cdu trde nude duge hinh thanh tir cdc khdi nude ricng
bict.

Khi phan tich cau tric nude, ngDer ta thuomg ding phuong phép cac dmmg cong
T-S. Thém vao d6 con st dung cdc duding cong phan bé thang ding cia cde dic
trung thiy van. Viée phan tich t6ng hop cde dudng cong nay cho phép xdc dinh
nhitng dudmg cong dién hinh cho cde ving dai duong khéce nhav. Trong pham vi
mdi cau trilc cdc dudng cong d6 cho phép ti€n hanh phéan chia toan bo chiéu day
nudc thanh nhitng khdi nude rieng bicét, xdc dinh bicén gidi va céc dac trung nhict
mudi cua chiing, ké ca cdc dic trung cue tri thude nhan cde khoi nude. Su thay
déi vi tri cla cdc cue tri theo chiéu sav phdn dnh sur bién doi mba cia cde khoi
nude trong cing mot ¢au tric. Cudi cling, theo su bién doi hinh dang cua céc
duomg cong T-S trong khong gian ¢é thé xdc dinh cdc dang céu tric thiy van
khéc nhau do su bién tinh clia cac khéi nuée tao nén. Nhu vdy, sit dung khai niem
vé cdu triic nudce, ¢6 thé 1ién hanh phan ving dia Iy dai duong va mo ta mot cdch
tdng hop cée diéu kicn ty nhién cla ting viing riéng bict.

Céc khoi nude cia Bidn Dong da duge nghién ciiu & mire do nhat dinh. K. Wyrtki
[14] dd ¢6 nhitng nhan xét bude ddu vE tinh chal va ngbuon gdc cla cdc khéi nude
lang sau, dua trén cic dac trung nhict do, 4O man va oxy hoa tan. Ong phat hi¢n
thay khoi nude do man cao dudi tang mat, khdi nude trung gian do man thap va
khai nude cue tidu ham lugng oxy. Theo ong, thi cde khoi nude ny déu ¢d nguon
gdc tir Thai Binh Duong di vao Bi¢n béng qua co Luzon. K. Uda va T. Nakao
[13] trén co s& phan bd do man va dé trong suGt da phan chia nude ven b thanh
7 loai: loai Hong Kong_ loai vinh Bic Bo, loai Nam Vi¢t Nam, loai vinh Thai Lan,
loai bién Java, loai Bic Calimantan va loai tay dao Luzon. Cde tdc gia ndy ciing
ghi nhan khoi nude do mén cao dudi tAng mat va khoi nude do man thdp dudi do.
Trong chuong trinh didu tra tOng hop vinh Bic bo 1959-1961 [ 1} trén co sG phéan
tich cac dutng cong T-S da phan chia nude trong vinh thanh 3 Joai: loai nude nhat
ven bt vai S < 32%00. loai nude lanh phia bac vinh va loai nude ving khoi Bién
bong. Trong chuong trinh didu tra,"nghién cttu bién va thém luc dia Vict Nam
48.06 (1981-1985) vd nhicm vu nghién citu co ban 4.7.12 thoi gian gan day
(1998-2000) trén co s¢ mot tap hyp sd licu 16n vé nhiét dd va do man, VO Van
Lanh v cdc cong tdc vien da tién hanh phan tich cdc khdi nuée chinh cta toan
Bién Dong [4], sy hinh thanh va xu th¢ chuyén dong cha chiing [6). Trong chuong
trinh diéu tra 16ng hop ving bién tir Thuan Hai dén Minh Hai (1978-1980) bang
phuong phédp phan tich cdce duong cong T-S, Nguyén Bd Xuéan [12] da xdc dinh la,
nude (Ang mat ving bicn Dong-Nam Viét Nam hinh thanh tir 4 loai nude: loai
nuée tir phia bac xudng, loai nude tir phia nam va vinh Thdi Lan lén, loai nuéc
tAng sau vh loai nude nhat viing clra song Clru Long. Phan tich cdu tric cha 16p
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dot bicn nhi¢t do, Hoang Xuan Nhuan |9] dd nhdn x¢ét 1a trong 19p nay on tai
dang cdu tric da dot bién. D¢ gidi thich hi¢n trgng nay. 14c gia cho ring & Bic
Bién Dong hinh thanh hai ngudn nudc lanh: ng,uon nuGe lanh ngoai khoi va
nguon nudc lanh thém luc dia phia bic. Cac ngudn nude ndy xam nhap mot cdch
dang mat do vio lép dot hicn nhict do ¢ cde tang khdc nhau va di chuycn vé phia
nam, o thanh dong chday manh trong ddl lu.p doc bo bicn mién Trung Vict Nam,
th¢ hi¢n dudi cac dang phan bs hinh ¢ clia céc }Lll (6 thoy van. Qua do tdc gia
gidi thich nguy¢n nhan hinh thanh dong nude ngam vaGi nhi¢l do 20-21°C (,hdy (r
bic vao nam ma Krem{ v Chevey di phat hlm tir nhicu nam trude [2]. Van dé
nay duge Nguyén Kim Vinh [11] nghic¢n citu them mot bude trong chuong trinh
Bién 48B (1986- l‘)()(]) Bang nhiing dan licu vé phdn b3 lhuy van, 14c gia ching
minh su 100 tai clia dong nude do man cao dudi tang mat & Tay Bi¢n Dong chicm
IGp nuGe tir 70 dén 300 mél ¢6 trye song song véi dudng diing sau 100, 2(}{) met.
Cang xudng phia nam dong nude ndy cang ¢ xu huéng chim dan xudng. VE mua
dong dong nude con chiu thém anh hudng cia nude Idl‘lh tdng mat qua co Dai
Loan. Trong d(mg nude nay ¢6 moi wong quan nhitl dinh gitta nhict do va do
man. Trén co s bidu dé T-S, K. Bogdan()v [16] d& nghién ciiu nude ting sau clia

Bién Dong v di dén két luan rang ¢dc khéi nudc ndy ¢ ngudn gac tir bién
Phillipin.

T lnngj quan tinh hinh va cic k&t qua nghién citu trén day, ¢6 thé thay riing van
d¢ v¢ cau trie nude va cde khéi nude cia Bién Dong va cdc vliing phu ¢an da duoe
dé cap trong mot so cong trinh nghién ciu, trong dé cdc két qua nghicn cGu cia
cong trinh [4.6]. ¢6 thé xem 1a wong ddi ddy di nhat, cdc cong trinh khéic hoic
qud so luge hode chi dp dung ¢cho mot bo phan cua Bién Dong. Vi vay lrong bai
Vi€l ndy ching 161 1dy céc két qua nghu,n cliu cua cde cong trinh [4,6) 1am noi
dung co ban, k&t hop sir dung cdc két qua nghién citu eiia cde cong trinh khc.

IL. NGUON SO LIEU SU DUNG VA PHUGNG PHAP NGHIEN CUU

Nguon 6 licu sir dung 1a cde tram thiy van (nhi¢t do va do man) do sau clia toan
Bicn Dong 14y (ir bo dia CD-ROM do Trung tdm Di li¢u Hai Duong Hoce Quoc
Gia Hoa Ky cung cdp [8], gém 17.874 tram do nhict do nudic, 3.428 tram do do
man trong cic thing 12-2 va 18.524 tram do nhiét d¢ nuée, 3.443 tram do do méin
trong cdc thang 6-8 dd dugc thue hién tir ddu (h¢ ky 20 dén nam 1996.

Tap hop s6 licu ndi trén da duoe xit Iy dé xde dinh cdc trudmg nhiet do, do man va
mat do nudc Bién })(mgb trung binh nhi¢u nam, theo 0 vuong mot do (1 kinh do x
1 vido) trong 2 mla gié chinh: gié mua bDong Béc (mua dong, cdc thang 12-2) va
£i0 mua Tay Nam (mia he, cdc thang 6-8). Trén co s&r d6 da tin hanh tinh to4n
va nghién citu cic dic truing ¢ ban cha cdu (ric nude va cde khoi nude Bién
Dong trong ¢h& d6 trung binh mira nhicu nam.
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Cho t6i nay ngudi ta da dé ra nhiéu phuong phdp phan tich cdc khéi nuéec mot
cach gidn ti€p, chi y¢u theo tinh chat phan bd va cdc gia tri cha cdc dic trung vat
ly, héa hoc va sinh vat khdc nhau [18, 19, 21,24]. H3di vé6i Bién Dong, xét theo
tinh hinh s& li¢u hién ¢6. chi ¢6 thé dp dung duge phuong phap cdc dudmg cong
T-S, bi€u d6 T-8, két hop st dyng cdc ban dé phan bo thang ditng va ndm ngang
cla cde dac trmg thiy van, chit yéu 1a nhiét do va do min, cung cédc k&t qua tinh
todn dong chay. Biéu dé T-S 1a he toa do vuong gde véi cdc truc 1a nhidt do va do
man, trén dé ¢6 thé v cdc dudng dang mat do hoac dang thé tich riéng. Trén bidu
do ve cac diém twong dng vai cde gid tri nhiét do va do man do duge & cdc tram
quan (ric. Bén canh méi diém ¢6 ghi do sau cla tang quan tric. Cac diém duoc
ndi lai bang duong cong duge goi 1a dudng cong T-S. Ly thuyél cdc dudng cong
T-S |21, 24] cho phép xdc dinh s6 luong cac khai nudce, cac kich thuée hinh hoc,
ngudn gde hinh thanh va su bién tinh cia chiing.

D¢ nghién ciiu ngudn gée va xu thé chuyén dong cla cde khéi nude trung gian do
man thap, da sir dung gia thuyét cia A. E. Parr [ 10 vé tfnh chdt dang mat do clia
¢éc qud trinh van chuyén nude & cde tdng trung gian Thdi Binh Duong. & day su
dich chuyén nudc chii yéu xdy ra theo cdc mat dang mat do quy uée o, va do do
s trao déi cdc tinh chal cla nude nhu nhiét do, dO man, oxy.... ciing xdy ra theo
cdc mit dang mat do nay. Ngoai ra, dong chdy & cdc Idp nudce trung gian chil yéu
[a dong dia chuyén, cac dutimg dong chi yéu nam trén cde mat dang mat do [20].

Tur cac ket qua nghién ciru cta R. B. Montgomery |7} v& 16p nude do min cao
dudi tang mat Dai Tay Duong va 1y thuyét v¢é hoan Iuu trong 16p thermocline cla
K. Wyrtky [15], ¢6 thé cho rang cd ch€ van chuyén clia khéi nudc do man cao
dudi tAng mat (16p nay ndm trong 1Gp dot bign nhiét do) ciing twong (y nhu co ché
van chuyén cta khoi nude trung gian do man thap.

Ap dung cdc quan diém trén vao diéu kién Bién Dong, ¢6 thé gitp phét hicn
nhitng déic diém hinh thanh va chuyén dong cdc khai nudc trung gian cyc tri do
man cua bién ndy mot cach khdch quan nhat.

Dé x4c dinh cac mat dang mat do wong tmg véi nhan cde khai nude cue tri do
min, ta xay dung biéu a6 T-S trén nén mat do quy ude o, cta nude ving khoi
Bién Dong, trén do ¢6 ca cde dudng cong T-S clia nude bién Philippin & phia dong
eo Luzon d€ so sanh (hinhs7). Tu d6 thdy rang, mat dang mat do (wong tng vdi
nhan cta khoi nude dd man cao dudi tang mat 1a mat o, = 25,25 va nhan cua khoi
nudc trung gian do man thap 1a mat o= 26,75, khdi nuGe dd man cao dudi tang
mat nadm trong khoang mat do o, = 24- 26 va khdi nude trung gian do man (hap
nam trong khodng o, = 26 - 27,25.
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Hinh 57:Biéu dé T-S clia nuéc ving khai Bién Doéng () va Bién Philippin (0 )
trén nén mat dé quy uéce o,

Theo 6 licu trung binh ma nhiéu nam néi & muc I da tién hanh xay dung cic
ban d6 phan bo do sau clia cdc mat ddng mat do quy udc o, = 25,25 va 26,75 cua
nhan khéi nude do man cao dudi tdng mét va khéi nude trung gian do man thap
trong Bién Dong (hinh ssvis9) va ca cdc ban do phan b6 nhiét do va do man tuong
tng trén cdc mat d6 (hinkh 60 va 61). Cdc ban dé nay cho thdy cdc quy luat hinh
“thanh va van chuyén cdc kh6i nue trung gian trong Bién Dong.

Khi xem xét cdc dac trung clia cdc khdi nude, ching 161 da st dung cé cdc ban do
phan bo nhi¢t do va do man tdng mat trung binh mia, ciing nhu céc mit cét thang
ding doc va ngang Bién Dong hién c6 trong tai licu tham khao [4] va trong cédc
chuyén muc vé phan bd nhi¢t do va do min nude Bién bong cia chuyén khao
nay. D¢ xem xét tinh chat chuyén dong ctia khéi nuée mat, da sir dung cdc ban do
dong chdy dia chuyén hién c¢6 trong [3,5].
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IL. CAU TRUC NUGC VA CAC KHOI NUGC CO BAN

Cac dac diém chinh cna cau triic nude Bién Dong duge quyct dinh chi y&u boi su
trao déi nude qua cdc co, sy trao doi nhi¢t va dm vai khi quyén, ché do dong luc
va si trao doi nude vai lue dia. DG vai cau tride nude tdng sau, nhan 16 quydt dinh
Ia su trao d6i nude qua co Luzon, vi chi co nay ¢6 ngudng sau 16n nhat (khodng
2600 mét). Céc eo khdc cd ngudng sau khong qua 100-200 mét. Cac két qua
nghién citu dong chay cho thiy rang, nude xam nhap vao, ciing nhu thodt ra khoi
Bién Bong chi y€u qua Luzon |3,5,6]. Vi vay ¢6 thé ndi rang, cdu tric nuGe Bién
bong ¢o nguon goc gan tuong (r nthu cau tric nude nhi¢t dGi va can nhi¢t don Tay
Bic Théi Binh Duong (xem [23]).

Thuc vay, tir hinh 1 dé dang nhan thdy rang, chi khdi nude tdng mat véi o, = 20-
24 13 ¢6 s khdc nhau déng k¢ gifra Bién Dong va bién Philippin, vi tang mit Bicn
Pong chit danh hudng manh ctua nude luye dia voi do méan thap va nhi¢t do cao;
¢On néi chung, ¢iu trfic nude 1dng trung gian va ting siau cia hai bién 1a kha dong
dang, ¢6 nghta 1a cau tric nude Bién Pong 14 dang bich tinh cda cau trdc aude
bi¢n Philippin. Diéu dé ndi lén rang, khdi nude do man cao dudi tang mat va Khoi
nudGe trung gian do man thap cia Bién Dong ¢ ngudn goce chi yéu tir ving can
nhi¢t d6i va nhict d6i Tay Bic Thii Binh Duong.

Nhu ta da bi¢l [221], mot trong nhitng dac diém ddng lwu ¥ cua clu triic nude viing
can nhi¢t déi va nhi¢t d&i Bic Thdi Binh Duong la su t6n tai khdi nude do man
cao (> 35 °/,) & do sau 75-200 m. Khai nude nay hinh thanh & ving hoi g trung
tam Thdi Binh Duong, noi xdy ra hién wong boce hoi manh cia 16p nude matd, lam
cho I6p nuGe ndy (rd nén mdn hon va chim xudng dén nhimg dd sau nhat dinh
nho qud trinh doi Teu mat do. Dudi d6, vi nuée téng sau ¢6 do phan tang On dinh,
nén st 4o tron thing ding  khong tiép tue xay ra, khéi nude do man cao ¢6 (hé
ton tai dudi tang mat va ¢ thé luu chuyén trén pham vi rong 16n cdch rat xa cic
ving hinh thanh né, ma tinh chét khong bicn doi. bac di¢m thit hai ¢lia ciu tric
nude can nhict ddi va nhi¢t déi 1a sy ton tai khdi nude trung gian do man théap
(>34,25%) O khoang do sau 200-1000m. Nguon gde ctia khoi nude nay 6 lién
quan v6i su van chuyén nude can bic cuce v¢ phia nam clia dai duong.

D&i véi Bién Pong, phan bd do min trén cdc mat cét thang diing phéan dnh 16 nét
cdu tric dong hre va do dé ¢6 thé sir dung nhur tai liéu bd sung dé phan tich cdu
trie nude. Xem cde mat cal thang ditng nhiét do va do man trong (4] cing nhu
trong phan vé& phan bg nhict do va do man nude Bien Pong cla chuyén khao nay,
¢é thé thay ring, trong Bi¢n Dong 16n tai khd 6n dinh nude do man cao dudi tang
mét va nude trung gian do man thdp. Ching <6 xu the di chuyén tir bicn Philippin
vao Bién Dong qua co Luzon dudi dang ludi nude man va ludi nude nhat twong
ng.
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Bang phuong phap phan tich céc dmmg cong T-S va cdc biéu do T-S k&t hop vai
viée xem x¢t phan b thang ding cia cic y&u 1§ nhict do v do man, ¢6 thé k&t
luan [a, cau tric nude Bicn Pong [a su ket hop 5 khai nude ¢o ban sau day:

1. Khéi nudc mat, ¢é dac trung nhi¢t mudi bién ddi manh theo khong gian va
theo mita phu thude vio didu kien khi hau va thoi tiét, ¢6 bicn tren 1a mat bién
va bién dudi 1a tang dot bidn mat do (hay tang cue dai do 6n dinh lhcmu dimg)
lwic tr 20 dén 100m, trung binh 60m.

2. Khoi nude do man cao duéi 1ang mal, ¢6 nhan ¢ do sau 110-210m véi chi s6
nhi¢t mudi cua nhéan 14 15-19°C, 34,50 - 34,70 %/, ¢6 bicn dudi & do sau 225-
275m. Phan 16n khéi nude nay ndm trong phan duéi cta 13p dot bién nhidt do.

3. Khoi nuGe trung gian do man thap, ¢6 nhan & do sau 430-520m véi chi s6
nhi¢t mudi cia nhan la 8,5-9.5 °C, 34,40 -34,50 %, , ¢6 bién dudi & do sau
800m. Khoi nude nay ndm trong phin dudgi cha thermocline.

4. Khdi nuGe lanh lcmg sau, chiém khoang d¢ sau wr 800 dén 3500m, vdi nhict
do ¢6 gid trj cuc tidu (2,35 - 2,40 °C) & do sau 3000m, do man lang rit cham
theo chiéu sau: tir 34,48 %/, & dO sau 800m tang len 34,61%, & do sau 3500m,
thuce (€ do man tang chil y&u (ir do sau 800m dén 2000m, con dudi dé (hi bicn
déi khong déng k¢.

5. Khéi nude ddy, chi¢m khodng do sau tir 3500m dén day, ¢é nhiét do Lang rat
chim theo chi¢u sau: 2,38°C & 3500m tang Ién 2,45°C & 4000m, do man gan
dong nhat theo phwong ngang cling nhu phuong thing ding va bing 34,61 -
34,62% .

Dudéi day ta hdy xem x¢t chi tict cde dac trung ¢o ban clia S khéi nude néi trén:

IV. KHOI NUGC MAT (KNM)

KNM la khoi nude chiu tde dong true tiép ciia cdc qua trinh khi quyén. Cic dac
lru'ng nhi¢t mudi cia né bi¢n doi manh theo khong gian va theo mila. Trén thuc 18
nd c6 thé bao gém nhiéu loai nuéc xuat phat tir nhlrng ngudn gdc khac nhau va bi
bién tinh rat manh duéi anh hudng ciia khi hau va thod tict. Vi vay, 16p nude mat
khong phai 1a khoi nude hoan chinh theo ding dinh nghia néi trén, nhung no 16n
tai mot cach doc lap, khong thé sél nhdp vO1 mot khoi nude nao khdce. Ciing vi 1y
do do, nén vice xdc dinh bién dudi cia né gap nhiéu kho khan. Trong per(ng
phép phan tich cdc duting cong T-S ngudi ta thudng khong x¢ét dén khai nude nay.
¢ day tam quy dinh ranh gidi cia KNM nhu sau: bién (rén 13 mat bién con bién
dudi 1a tang dot bi¢n mat do hay tdng cue dai d¢ dn dinh thing ding, noi ma téc
dong truc 1i€p cua cde qud trinh khi quyén khong thé dat tdi, hodc dat tGi & mie
khong ddng ké.

D6i v6i Bién bong do day KNM bién d6i ral phie tap theo khong gian va thoi
gian, phu thude vao cudng do bic xa hap thu, cudng do xdo tron, dong chay va
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néi chung phu thude vao do phan tdng mat do nude bién. N6 ¢6 thé bién dbi tir
20m dén 100m.

Trong Bién Dong ving nude nong ven bt va thém {uce dia, bao gém ca vinh Bic
B¢ va vinh Thai Lan, chiém mt di¢n tich rong 16n voi do sau day bién khong qud
FO0 mét. Vi vay, ¢o the it toan bo 16p nude cua phan 16n viing nay vao KNM,

Trong mua dong do t6n tai su xdo ron gié véi cudng do manh hon va 6n dinh
hon, thém vao dé 1a xdo tron doi luu, nén do day KNM 16n hon trong mia he va
thudng dat 40-100m. Gid tri 16n nhat (100m) thudng quan sat thdy & ven ba micn
Trung Viét Nam va phia bac Bién Dong ¢ viing doi dicn vdi co Luzon. Trén phéan
l6n ving khai Bién Dong do day KNM thuong dat 60m. & vinh Bac Bo, thém luc
dia phia nam va vinh Thai Lan KNM chi¢m gan nhu toan b 1dp nude tir mat 16i
day. Trong mua he do dong bifc xa hip thu tang 1én, cudng 4o xdo tron gié giam
xudng, x4o 1ron doi luu khong déng k&, nén néi chung do day KNM giam xudng
mot cdch 1o r¢t va chi con lai tr 10 dén 80m, trung binh 40m. Trén sudt dai ven
b Viét Nam va vimg khoi mién Trung rong 16n né chi dat khong qud 235m va
cang 1ién v¢ phia dong cang 16n. Chi ¢ viing khoi trude thém lue dia phia nam né
dat trén 80m, vi chinh & day t6n tai ddi hdi tu manh Nam Bién bong (xem |3,5]).

Céc dic trung nhi¢t mudi clla nude Bién Dong tang mat duge quyct dinh boi 3
nhan 16 chinh: mot 1a sy hap thy biic xa mat trdi va sy trao doi nhi¢t gida bicn va
khi quyén, hai 12 su xdo (ron va binh luu nude bdi séng, gié va dong chay, ba la
sit trao doi nude vdi luc dia.

Nhan (& thtt nhat ddm bao duy tri ngudn nhigt cung ¢dp cho bién va dam bao can
bang nhi¢t mat bién. DGi véi nhimg bién ma nhan (& nay ddéng vai trd chit dao, thi
cdc dudng dang tri nhict do va do man c6 xu the sdp x€p song song vii vi tuydn.
Nhaén t& thit hai ¢6 tdc dung phan bo lai trudng nhict do va do man, dong thoi lam
bién ddi dang phan b noi trén. Nhan 15 thit ba déng vai (rd quan trong trong 16p
nude mat déi véi dai ven b va viing ctra song.

D3Gi véi Bién Dong, ¢ 14t ca cde tang nude dang phan bd song song vi tuyén cia
truong nhi¢t do va do man hau nhu bi phd v& hoan toan. Nhin vao dang phan bo
nhiét d6 v do min nude ting mit (xem cdc muc vé nhiét do va do man nude bién
cia chuyén khao nay) dé dang nhan thay rang, & day nhan td thi hai va thi ba
dac biét 12 hodn luu ngang va thing ding dong vai trd quan trong (rong sur hinh
thanh va bi¢n dang cac trudong thity vin nude bién.

Mua dong mot ludi nude fanh va man di qua co Luzon va co Bay oan, ¢p sat bo
tay Bi¢n Dong, [am cho nhi¢t do nude & boy tay thip hon so voi & bis dong tir [ dén
1,5°C va d¢ man cao hon mot cach dang ké. Lu@i nuée nay xam nhap khd sau vé
phfa nam, bao trim hiu nhu toan b thém Jue dia Tay Nam Bién Dong. Ludi nude
anh huong dang k¢ dén diu ki¢n thity van cia vinh Bic BO va vinh Théi Lan.
Tuy trong mua dong dong nude lue dia khong 16n, nhung ciing da hinh thanh sy
tranh chap gitta dong nudc nay va dong nude bién khoi. Dodng nude bicn khoi
man xam nhap vao phia dong vinh Bac Bo va dong nude luc dia lanh va nhat chay
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ra khot vinh doc theo bis phia tay vinh. & viing ven b tay bic vinh nhicét 4o nude
¢6 thé xudng dudi 19°C vi do mén xudng dum 324 Trong vink Thai Lan hinh
thanh mot tam nhict d6 cao (I6n hon 28°C) va do man trong doi cao (I6n hon
32%.0) O viing dong béc vinh. Mot dong nude lanh va man chay vao vinh doc theo
bo phia dong va d(mg nude dm va nhat chay ra khoi vinh doc theo bo tay vinh. ¢
phin phia dOng Bién Pong hinh lhanh mol vimg rong 16n véi nhict do cao (16n
hon 27°C) va do man thdp (nhd hon 33,5, ¢6 lién quan vai su 1on tai dai hoi ty
nude ¢ ving nay [3,5].

Mua he toan bo bé mat Bicn Dong nam trén phong nhi¢t do 29°C, Phong nay o
nhi¢u not bi phd vy hii dong nude lue dia ciing nhu béi céc qud trinh hoan fuu
ngang va thang ding. Trong mia ndy ludi nude méan xam nhap vao Bién Hong
qua co Luzon véi cudng do y&u hon nhiéu so v4i mia dong. Su tranh chap giita
dong nudc lye dja va dong nuGe bin khot trong vinh Bac Bo van tidp tuc Xay ra
mot cdch gay gat. Xu the tranh chéap vén giir nhu mila dong: dong nudGe bicn khoi
vGi nhiet do thdp, do man cao khéng ¢hé & phia dong vinh. Dong nudc luc dia voi
nhi¢t do cao, do man thdp buoc phéi thodt vé phia nam doc theo by tay vinh, dong
nudc nay xam nhap khd sdu xudng viing bi¢n ven b bac mién Trung Vict Nam.
Nude song Ciru Long va séng Hdng vdi nhiét do cao (hon 29°C) do man (hip &nh
hudng dén ving r()m, I6n trong vinh Bic Bo va (thém luc dia nam V i¢1 Nam.
viing bién nam mién Trung Vi¢t Nam 16n tai tam nuidc lanh ¥&1 nhict do nho lmn
27,S”C dp sdt bo <0 lien quan dén hicn trgng phan kv nude trong mila he dudi tic
dong ctia gid mia tay-nam (xem [3,5])).

Dai véi cée tang khéc nhau trong Iép nude mat, phan bo nhiét do va do man trong
mua dong hoan toan twong trr nhu trén mat, nhung trong mia he thi & ving bicén
rong 16n ngay trude ctra vinh Bac Bo tir tdng 10m &y xudng xudt hién tam phict
do thap. Tam nay lién k& vGi tam nhi¢t do thap & viing bién nam mién Trung Vicl
Nam tao thanh mot dai nude lanh va man, chac chan ¢6 lien quan dén hi¢n wong
phan ky nudc nhu dd duge dé cap o trén. Nhu vay ludt nude nong va nhat chay
phia tay vinh Bac By ra chi 1a hi¢n twong bé mat.

Néu xét t8ng hop tinh chédl nhi¢t mudi trong ¢a hai mba, thi thay riang trong tdng
mat Bi¢n Hong luon luon hi¢n dien 3 loai nudc: mot 1 nude i phia bic xudng
qua co Luzon va co Dai Loan véi nhict do thdp, do man cao khong ché ¢ 1an bo
phia bac vi tay bac Bién Dong trong hoan luu xody thuan tuong dng [3.5] . Hai 1a
nude t phia nam 1én (mét phan qua co Carimanta r bicn Java) véi nhi¢l do cao.
do man thap, khong ch¢ ving nam va dong nam Bién Dong trong xody nghich
twong ting G trung va tay nam Bi¢n Dong (3,5]. Ba 1a nudc luc dia. Dac diém cilia
logi nudc nay l1a ¢6 do man thdp hon hai loai nudc trén va tao thanh ludi nude
nhal ré rét & nhitng nguon phdt sinh ra né, dac biét & nhig ving luc dia nura
nhic¢u va & viing trude clra cae song IGn. bac diém nhict do cia né rdt khde nhau
tay thuoe vao khu vue dia Iy, vi du nhu moa dong né ¢é nhi¢t do thap (so véi
nude dai duong) ¢ ven b nam Trung Quée, tay bic vinh Béic Bo, tay bic vinh
Thai Lan, nhung ¢6 nhigt do cao ¢ (ay bac ddo Calimantan v dong bic vinh Thii
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Lan. Trong miia ht do man thap, nhi¢t do cao 12 dic trung phd bich cia loai nude
fuc dia va pham vi anh hudng cGa nd rong 16n hon mia dong, néd thudng khong
ch& & ven biy nam Trung Qudc, ven bi 1ay vinh Bic Bo va Bic Trung Bo. ven b
Nam Bo, hdu nhu toan bo Vinh Thai Lan, tay va bic dao Kalimantan, 1y nam
dao Luzon. & day 14y dudng ding do man 32%,, 1am ranh giéi anh hudng cla
nude ue dia.

V. KHOI NUGC PO MAN CAO DUGI TANG MAT (KNDMC)

Nhin lai cdc mat cat thing ditng dién hinh clia d¢ man (Xem [4] va chuyén muc
vé phan b6 do man nude Bién Dong ctia chuyén khao ndy), dé dang nhan thay
rang KNDMC lan truyén pho bién trén toan bg ving sau Bién Dong va ca trén
thém luc dia ¢ nhitng noi dO sau 16n hon do day KNM. N6 bat ngudn v khoi
nude co 1en twong W clia ¢au tric nude nhict ddi va can nhiét déi Tay Bac Thai
Binh Duong va di vao Bién Dong chii y&€u qua co Luzon. Khoi nude ndy chiém
khodng do sau khd mong (khoang 200m). D0 sau tdng cue dai do man dudi tang
mat hign doi kha phic tap theo Khong gian phu thude chi yéu vao hoan lun chung
clia Bién Pong. ¢ nhitng dGi phan ky (nude tréi) tang niy bi nang Ién gan mat
hon, con ¢ nhimg déi hoi ta (nuede chim) né chi€m vi tri sau hon.

O Bién bong tang cue dai do man hay nhan ciia KNDMC nim trong phan dudi
ctia 1dp dot bién nhiét do. & Tay Béac Bién Dong, doc theo by bicn mién Trung
Viet Nam, do dnh huding clia hién wong phan ky nude [3,5] trong ca hai mua déu
tdn tai mot dai rong véi do sau 1dng cyc dai do man nho nhat (100 -125m). ¢
viing trung tdm va viing Tay Nam Bién Pong do dnh hudng cua hicn tugng hoi tu
nude [3,51, tang cuc dai dd man cé do sau tan (150 - 200m) (hinh 58).

Nhan ctia KNDMC trong mba dong nam & do sau tir 110 d¢n 210 m. va trong
mia he & do sau tir 140 dén 180 m. Po sau trung binh ctia mat dang mat do tng
viji nhan cta khoi nude nay trong ¢ 2 mila 1 160 m va chénh i¢ch do saw clia nd
trong mia dong (100 m) 16n hon dang k& so vdi mita he (40 m). Dicu do ching 10
rang, cuong do chuyén dong ciia KNDMC mua dong 16n hon nhicu so véi mua
he.

Trong mia dong mot chi nhanh khd manh cia dong Kuroshio wr Bién Philippin
qua phin 1n co Luzon (noi ¢6 su sap x&p day dac cde dudmg dang i do sau mat
déng mat do khong khép kin) xam nhap vao Bién Dong, tao thanh mot hoan lwu
xody thuan ¢ 16n & Biac v Tay Béc Bién Dong. Sau khi dat tdi ving bién Dong
Nam Vi¢t Nam, phan quan trong cla né di chuyén theo ria xody thuan thodt trd
lai bién Philippin qua phia nam co Luzon (hinh 58a). Ludi nudc man I6n hon
34,55%,, do nhdnh nudc nay 1ao ra cé thé dat 161 vi do 8°N va ludi nude min t6n
hon 34,60%,, ¢6 thé dat t¢i vi do 12°N. Ludi nude ndy ¢6 nhiét do twong doi cao
cua KNDMC thude dong Kuroshio (hin/t 60a).
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Hinh 58: Phan b dd sau (m) cda mot ddng mat dé ¢,=25.25, tuong ng vé&i nhdn cla
KNDMC muicy dona (o) vé mda hé (5. Mai tén chi husna dona chadv.
ths BT L e AP0 N
fid)
2
P

Hinh 59: Phan bé do sau (m) cua mat ddng mét dé «,=26,75, tuong Ung vl nhan cla
KNBDMT mua dong () va mua hé (b). Mai tén chi hudng dong chay.
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Hinh 61:Phon bé nhigt dé (°C) ¢
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Pong thoi, & Nam Bién Dong 16n 1ai mot hodn luu x0dy nghich ¢ 16n (hinh 584a)
vai Ao man va nhict do ¢ 1am twong ddi (hap (hink 60 @), RO rang, dong xody
nghich nay kh()né, xual phat true (icp tr nudc Tay Bac Thédi Binh Dl]()n“. ma hinh
thanh ngay tai vimg Nam Bién Dong trong th¢ can bing dong luc chung ciia toan
bién. Dong nay dugc bé sung nuée tir thém luc dia Nam Bién Dong, noi sip x&p
twong doi day dac cde dudmyg dang tri do sau khong khép kin cia mat dang mat do
(hinh 58).

Trong mia h¢ KNDMC cia cau inic Tay Bac Thai Binh Duong van xam nhéap
qua co Luzon va mot phan qua co Mindoro, nhung chi gay anh hudng & mot vung
nho phia tay Phillippin vi phfa tay nam Dai Loan, khong qud kinh tuycn | 15°E vé
phia tay. Tuy vay, bic tranh dong hue chung cua KNDMC trong Bi¢n bong van
it nhing nét co ban ca mila dong, r1ern§b vai quy mo va cudng do nhd hon. Cu
thé 12, hoan luu xody thuan ¢o 16n BdL va Tay Bac Bi¢n Dong duge thay the bing
2 xody thudn ¢d nho Jién hoan nhau & ving Cue Bac Bién Pong v viing bién
Micn Trung Viét Nam, dong nay duge bo sung nude tir thém lue dia Nam Vict
Nam. Hoan luu xody nghich ¢& 1én Nam Bién Dong van thé hién khd ro nét; nd
duge bo sung nude tir co Mindoro va thém luc dia Nam Viét Nam (hinh S8b).

Do man trén tang cye dai do min bicn ddi kha phiic tap theo mat rong va thudmg
dao dong gitta 34.50 va 34.70 ”/m (hinlt 59). Tat co Luzon né ¢6 gid tri 1on nhat
(34,70 - 34 R0 “/m) va cdu 1ao dudi dang ludi nude man. Ludi nude nay con thé
hi¢n 16 trén mat cit thang ditng doc true chinh Bidn bong. Diac bict, trong miia
dong Gradient do man dm va ngang ludi nude ¢6 gid tri kha Idn. Didu do ching
to rang trong ldp dO man cao hay 1dp dot bicn nhict do cia Bién bong luon luon
t6n tai dong nuée man. N6 tao thanh dong khd manh, khi di qua co Luzon va
chuyén dong sang phia tay theo xody thuan & viing Bac v Tay Bic Bi¢n Dong
[3,5]. Cang xa v¢ phia nam khdi nwde nay cang bi bicn tinh. Su bich tinh xay ra
trong mua dong manh hon (1ao thanh gradient d0 man Ién h(m) trong muba he.
Trong mua dong, n¢u & co Luzon nhan clia n6é ¢6 do man 34.65 ¢ /m. thi & swdm fue
dia phld nam- cht dudi 34,55 Y, . lan khi trong mua h¢ nhan cta nd (rén AN
bin gan nhu dong nhat va bing 34,60 %/, Tmm, mua dong dong néi rén ¢d kha
nang dugc tang cuong boi hicn tuong chim nude lanh & cue Bic Bién bong. nhu
nhéan dinh cia mot «§ tde gia [9,11].

VL. KHOI NUGC TRUNG GIAN BO MAN THAP (KNDMT)

KNDMT chim khoang d¢ sau (r 250 dén 800m. Nhan cia KNDMT trong mila
dong nam & do sau tir 430 m dén 520 m, trong mila he & do sau r 460 m dén 500
m. PO sau trung binh ctia mat dang mat do tuong Gng véi nhan cia khoi nude nay
trong ca hai mua Ja 480 m. Chenh 1¢ch do sau ctia né trong mua dong (90 m) 16n
hon nhicu so véi mia he (40 m) va nho hon chénh lech do sau clia mat dang mat
do ctia nhan KNDMC. Diéu do cho lhdy cuong do chuyén dong nita dong 16n
hon dang k& so véi mba he; trong ca hai mia cuong do chuyén dong trong
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KNDMT nho hon trong KNBDMC.

Trong mua dong, t6n tai mot xody thuan ¢& 1dn bit ngudn tir Bién Philippin qua
phia bac co Luzon va thodt ra khoi Bién Dong qua phia nam co ndy, dong hudng
tay ¢6 the dat i suon lye dia Viet Nam & 15°N, 109°E. Xody nay dugc bd sung
nude 1l suon lue dia Mién Trung Viét Nam. Ddng thoi, & Nam Bién Dong (0n tai
hoan hru xody nghich ¢& 16n duge b sung nude tir sudn lyc dia Nam Viét Nam
va Nam Philippin (hinh 59a).

Trong mua he, chuyén dong cla KNDMT v¢ co ban van giit xu th¢ nhu mia
dong, nhung vi cuting do bé hon | tuy nhién trong mua he khong thay rd sy xam
nhap cOa nude bién Philippin vao sau trong Bién Dong, & Bac Bién Dong dong
hudng tay chi 1dn tai trong ving bién Tay Nam Dai Loan (hinh 59b).

Mat ddng matl do tuong tng véi nhan cua KNDMT ¢6 nhi¢t do 8,5-9,5 °C trong
mila dong, 8,5-8,6"C trong miia he va ¢é dO0 méan 34,40-34,50"%,, trong cad 2 mia.
Nude cue tidu do man (34,40-34,45%,) 16n (ai trén kKhip thiy vie Bién Dong.
Ludi nudc lanh qua co Luzon trong mila aong thé hi¢n rd hon trong mita he (hind:
O a.b).

KNDMT xam nhap vio Bién bong chili yéu qua eo Luzon va lan truyén dudi dang
ludi nude nhat. Cang xa vé phia nam do man cta né cang tang do h¢ qua cua qua
trinh khuéch tdn véi cdac khoi nude man hon & trén va dudi nd. NEu & eo Luzon
tam ctia khoi nude nay ¢6 do man 1a 34,40 %, thi & sudm luc dia phia tay va nam
Bién Dong ¢6 do man 34,45 - 34,50 %, Cing nhir KNDMC, KNDMT tac dong
phia tay manh hon ¢ phia dong. & phia tay n6 di chuyén thanh ludng nuée gay
nén phan bd do man dudi dang ¢ trén miat ¢t ngang Bién Bong nhu da néi trong
[4].

Céan nhan x¢ét thém rang, & phan du6i cia KNDMT t6n tai kha 6n dinh mot loai
nude cue tiéu oxy véi nhan nim & khoang do sau 800m va gid tri ham lugng oxy
¢6 thé thap hon 1,5ml/l nhu Wyrtky |14] da nhan x¢t, nhung khong thay bicu
hién (6 o loai nude nay ¢6 ngudn gdée tir bicn Philippin. Dicu nay can duge chu y
nghién ciru thém.

VII. KHOI NUGC LANH TANG SAU VA KHOI NUGC bAY
Theo mite dO bt dong nhét cha nhict do va do man trén toan Bién Dang, cé (hé

chia I&p nude 1ang sau va day (1ir 300m dén ddy) (hanh hai Idp: 16p tren tir 800m
dén 2000m wrong do trudng vhi¢t dé va do man khd dong nhat theo phuong
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ngang. nhumg van con phéan tang déng k¢ theo phuong thang dimg, va 16p dudi tir
2000m dén day trong do trudng do man hdu nhu khong bién déi theo phuong
ngang cling nhu theo phuong thing ding va ¢6 gid (ri xdp xi 34,62 %, truong
nhi¢t do khong bi¢n doi theo phuong ngang nhung bién déi cham theo phuong
thang ditmg (bi¢n ddi vai phan trim don vi do bach phan trong khodng do sau tir
2000 dén 4000m) dat gid tri cue tiéu (2,35 °C) ¢ do sau 3000m va dat gid tri cuc
dai 0 ddy (2,45 "C & 4000m). Nhu vay, & 1Gp sdl ddy ¢6 hién twong nghich bicn
nhi¢t (nhi€t do tang theo chicu sauny do qud trinh trao déi nhict gitta nuGe bién va

vO rdi dat ciing nhu qud trinh nén doan nhi¢t gay nén.

Mac dii cye (i¢u nhict do & tdng 3000m rét y&u, nhung né tdn tai mot céch ¢6 quy
ludt, nén ¢6 thé quy ude chia toan bo I6p nude tr 800m 161 ddy thanh hai khoi
nuGe khdc nhau v¢ tinh chél nhict: khéi nude lanh (dng sau va khai nuée day nhu
da trinh bay & trén.

Can chi ¥ rang, khoi nuée ddy vdi dac diém phan b6 nhiét do nhur trén chi (8n tai
& vimg bién sau tren 3000m. & nhimg viing bién sau khong quéd 3000m khéi nudc

sau va khoi nude ddy, do tinh chat nhi¢t cba né, ¢6 the sdt nhap lam mot.

Nhu da néi ¢ trén, trong nude (dng sau va day cdc trudng nhi¢t do va do man (mat
do) nudce trén toan Bién Dong gan nhu dong nhat theo phwong ngang, dac biét tir
tang 2000m dén ddy chiing gdn déng nhal ¢4 theo phuong thing ding. Tir hinh 6
thdy ro chi s6 nhi¢t mudi clia ¢a 1dp nude tr ting 2000m dén 4000m ndm gon
trong vong tron véi T= 2,30 - 2,50 "C va S= 34,60- 34,64 %,

Mot s0 tde gid cho ring, nude tdng sau va tang ddy cta Bién Pong ciing ¢6 ngudn
gde tit bién Philippin [16,22]. Chi ticu nhi¢t mudi ctia nude tir ting 2000 dén 4000
m¢t hoan toan (ring véi chi tiéu nhié¢t mudi cha 16p nude tr tdng 1600 dén tang
2000 mét trong bién Philippin. Nude ny di vdo tdng sau vh ddy Bién Dong qua
¢de ranh sau cia co Luzon |15]. Cac nghién ciiu gan day clia chiing (6i cho thiy
khong ¢6 sy hoan toan trimg hop ndi trén, ma nude tdng 1600 -2000m cia bién
Philippin thutmg ¢6 d¢ man thap hon nude tang 2000- 4000m cta Bién Dong tir
0,01 dén 0,04 /o, (hinhse). Vi vay van dé vé co ché hinh thanh khoi nude tang sau
va ddy clia Bi¢n Dong can duge chi y nghién e theém.
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Hinh 62 : Chi 88 nhiét musdl clia céc khdl nusc tang sau vé tangdday tai 4 fram dién hinh cla
Bign Doéng (» ) vé 1 tram (22°50'N, 124°00°E) Cl]g bién Philiopin(O}. 1500, 2000......
I&1 cdic 1ang quan frdc (m).

VIIL KET LUAN

1. C#u tric nudc Bién Dong 1a sy két hop cua 5 khéi nude co ban: khoi nudc
mait, khdi nuée do man cao dudi tdng mat, khoi nude trung gian d¢ man thap,
khai nude lanh tdng sau va khoi nude ddy.

KNM Ia tap hop 3 loai nude: loai nudie tlt phia bac xudng véi nhigt do thap . do
man cao, xam nhap qua co Luzon v co Dai Loan, khéng ¢hé & phan bac va tay
béc Bién Dong; loai nude tir phia nam 1én mot phén tr bién Java v6i nhiét do cao,
d6 man thap, khdng ché & phan nam va dong nam Bién Dong; nude luc dia véi
nhiét do thdp, do min thap trong mia dong va nhict do cao, do man thap trong
mua he, anh hudng manh & ven bd nam Trung Qude, vinh Bic Bo va ven b Bic
Trung Bo, thém luc dia Nam Viét Nam, vinh Théi Lan, bac ddo Kalimantan va
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KNDMC dudi tang mat vdi nhan cue dai do man nam & do sau trung binh 160 m,
tham gia vao hai dong xody chinh : dong xody thuan ¢& I16n ¢ Bac v Tay Bac
Bi¢n Dong va dong xody nghich ¢ I6n & Nam Bidn Dong. Cac dong xody nay
1On Lai ¢d hai mita, nhung trong mua dong chiing ¢6 quy mo va cudng do 16n hon.
Xody thuan Bac va Tay Bac Bidn Dong bit ngudn wr Bién Philippin (it dong
Kuroshio) trong mita dong va t6n tai gan nhu doc lap trong mua he.

KNDMT véi nhan cue tidu do man ndm ¢ do sau trung binh 480 m ¢4 bire tranh
dong lue wong wr nhu KNBMC, nhung véi cuting do nho hon.

Bic tranh dong luc cia nude cde tdng trung gian Bién bong 1A khd én dinh,
khong phy thuge vao dicu ki¢n thoi Gél, ma chi phu thude vio dicu ki¢n dia dong
luc cia Bién Dong va cic ngudn dong lue duy tri ching c6 nguon goc tir cac khoi
nude tuong (i ctia cau triic nude Tay Bic Thdi Binh Duong. Toan b cac Iop nude
trung gian véi do sau tr 100 m dén SO0 m va ¢6 thé hon nita quanh nam hi loi
cudn vao hai xody co bdn néi trén. Khong quan sat thdy dong chdy nguoc ling
$au quy mo 16n.

KNDMC va KNDMT ¢6 ngudn gde nhur cde khoi nude lwong wy cla ¢du ric can
nhi¢t d6i va nhi¢t d6i Tay Bic Thai Binh Duong, xam nhap vao Bicn Dong v
cuong do ¢ phia tay manh hon & phia dong va cang vé phia nam, cang b bi¢n (inh
manh, do xdo tron véi cde khoi nude k& ean.

Cdc khoi nude sau va ddy, dac bidt tr tdng 2000 mét tro xuong kha dong nhal
theo khong gian va thoi gian va do d6 ¢6 chuyén dong khong déng ké. Trong khai
nude day ¢o hién tugng nghich bién nhiét theo chidu sau.

Duéi day 1a nhiing dac trung (rung binh mla cta cdc khéi nuée co ban Bién
Dong:

_1§FT Khéi nude bé séﬁ bién dudi | Chi sé nhigt mudicuaﬁhén Bé sau cla
(m} TC ' S, ) nhan (m}
1 Khéi nude mat 20-100 19,00-29.50 19,00-34,50
2 Kh6i nusc do man cao dudi | 225-275 15,00-19,00 3450-34.70 | 110-210
tang mat
3 KnGi nce trung gian do man | 800 ' 850-9.50 34,40-34.50 | 430-520
thap
4 Khdi nudc lanh tang sau | 3500 [ 2sm240 34613462 - 3000
__5 Khsi nuc déy day bi_éh 240245 | | 34613462 | aay :

2. 1r¢n day 1a nhiing phdl hién bude dau v¢ cac dac diém chinh clia cu tric
nude va cde khoi nude Bién Dong, con nhidu vin d¢ can duge chi ¥ nghién
ctiu 1i¢p, dac bict [a van dé ranh giGi cde loai nude thuge KNM, co ché hinh
thanh cia KNDMC dudi tdng mat trong 16p dot bich nhict do, khoi nude sau
vi nude cue tiéu oxy, kKhoi nude ddy vov...
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CAU TRUC NHO

I. MO DPAU

MOt trong nhitng phét hi¢n 1y thi trong do dac, nghién citu thue nghi¢m cdce diac
trung vét 1y - thity van bicn 12 cdu trice nho cua cde trudng dac trirng dé. Phat hicn
nay ¢6 duge nhd su phdt trién clia k¥ thuat do dac bang nhitng may mée cé do
quan tinh nho va cdc phuong phdp hién dai nghién ciu nude bién va Dai duong.
Nhu ta bi€l, trén co sd cac s6 licu do dac nhds st dung Sng 14y nuée Hansen va
nhi¢1 k€ dao nguroe hinh thanh khdi niém ring cic dac trung nhi¢t do, do man cla
nude bién thay déi twong ddi don dicu theo chidu sau. Cée 6 licu thé hicn s pha
bo quy luat bicn doi d6 bi loai bo trong qué trinh xtr Iy. Nhing ngay tir khi ¢6
nhiing do dac c6 h¢ thong v& nhi¢t do nude bicn ¢ cac do sau khdc nhau trong
chuyén khao st vong quanh th¢ giGi cha Kruzenstern (1803 - 1806) cho dén
nhig nam 40 cla th¢ ky XX da ghi nhan duge khong it sir phd v quy luat bich
doi don dicu clia cde dac trung vat 1y thiy van theo do sau. Dn nam 1942, nhing
két qua do dac cta Kalle K. [13] da chiing to mot cdch chic chin su 16n tai ctia
cdu tric nho truding nhi¢t do. VA dén nam 1949, Cooper W. di thue hien cde do
dac chiing 16 sy phan tang nude bién khong nhitng chi trong nhict do ma ¢é trong
nhitng déc tring thuy hod nia [ 12].

Nghi¢n ¢fu céu (riic nho cha cée rudng vat 1y - thly vin bién thue ra méi duce
tién hanh tr gitta nhitng nam 60 cho dén nay, nhung da g thanh mot chuyen
nghanh nghi¢n cttu quan trong cta vat 1y hai duong hoc v dem lai nhitng ¥ nghia
Khoa hoc va thue tién I6n lao [18, 16]. Sy hidu biét cde quy luat bicn déi theo
khong gian va theo thoi gian cha cde dac trung cau trdc nho 14 co s& cho vice
thanh lap cdc phuong phép dy bdo bién dong kich thude nho cua cde truomg vat 1y
- thily van bién trong méi lién hé vdi cdc didu kién dia vat Iy cla ting ving bicn
va cdc dic diém cila chd do dong lue nude & cde viing do. Cée k&l qua nghien ctu
cdu triic nho ¢6 ¥ nghia quan trong trong vice hicu bi¢t cdc quy luat hinh thanh
cdc truong am hoc, quang hoc bicn, sinh vat phit du, trong viée nghién citu hai
duong ngh¢ ¢4, hang héi, nhiém bdn moi trudng (nhat 12 & nhitng viing khai thdc
va ch¢ bién dau khi) .v.v [ 18, 2].
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1. TINH HINH NGHIEN cUU

Nhir da néu ¢ trén, chinh két qua do dac thyc nghiém dé gidp ta phat hién ra hién
twong phan (dng nhod cua cdu tric cdc trudng vat 1y - thiy van. C6 thé ndéi ring,
cong trinh nghién citu 1y thuyét ddu tien vé cfu triic nho xuit hicn vao nam 1956,
khi Stommel H., Arons A.B. va Blanchard D. da chimg minh bang phuong phap
ly thuyeét rﬁng trong chat long phan tang 6n dinh véi grddlcm thang ditng cta
nhiét d¢ va do man cé ddu khéc nhau ¢6 thé phat sinh cdc qud trinh dGi luu. Ma
nguyén nhan gay nén cac qua trinh nay la su khic biét vé gid tri cla cdc hé &
“khuéch t4n nhi¢t v mudi. Nhu ta bict, cdc he s8 nay khédc biét nhau hai bac {18].
YU tudng khoa hoc nay di duge Turner J.S., Stommel H. va Stern MLE. kiém
chiing trong phong thi nghiém. Ngudi ta goi day 1a co ¢ché khuéch tdn kép. Va sau
d6 hién tugng nay di duoc phat hién & nhiéu ving khdc nhau cha Dai duong khi
c6 diéu kién thity van dic bict tao kha nang cho ching phat trién.

Vao cudi nhitng nam 50 va ddu nhimg n#m 60 bét ddu thoi ky phét trién manh
cua mdy mée do phan tdng thing ding cla cac dac trung nude bién, cho phép do
theo phan khoang thing ding tir 0.1 dén 1.0 m. Céc két qua do dac bing cdc mdy
moéc nay da bude cac nha hai duong hoc phai xem xét lai cac khdi niém da c6 vé
cdu tric thing ding vA ndm ngang ctia nude Dai duong, v& céc qua trinh trao déi
cha nhigt, dong luong va mudi. Trong qud trinh nghién citu ¢d¢ nha khoa hoc chi
trong dén van dé xdc dinh cdc dang phan (dng cu tric nho clia cc trudng nhiét
do, do man, mat do, tdc do truyén am va cic dic tnmg khéac clia nude bién [20],
nghién cu cdc co ch€ hinh thanh cdu (ric nho (17, 18], s phan vling cha cic
dang céu triic nho, do bién dong khong - thai gian cia céc dac trung (hdng ké cau
tric nho [11, 12, 13, 16] va sir twong tac cia cau tric nhd, séng ngdm va r6i [17,
18]. Bdng thoi ciing da tién hanh cdc nghién ctfu mang tinh chat ng dung, nhu
anh huong clia cau tridc nhd 1én su truyén céc tin hiéu 4m trong nuée bién. Cho
dén nay ¢6 thé n6i ring, nghién ciu cdu tric nho phat trién manh nhat & Nea va
MY¥ (No6i chung, cdc nuGe nay co nhitng thanh tyu nghién cifu quan trong nhat vé
vat 1y hai duong hoc).

C6 thé néu ra hai hudng chinh trong nghién citu cau trijc nho dua trén quan diém
vé su hinh thanh va bi¢n dong ctia n6 va di€u nay dan dén su khac biét vé phuong
phdp nghién cdu, xir Iy va phan tich 6 1iéu thue do. Cac nha khoa hoc theo hudng
thit nhét cho rang cdc front thily van, cuc bo ciing nhu 0an cau, ¢6 vai tro chinh
trong su thanh tao cau triic nhod. Nghia 1a cho ring su thanh tao cdu trdc nho xay
ra ¢ nhitng ving ¢6 giGi han cta Dai duong, rdi tir d6 duge dong chay mang dén
céc ving khac [17]. Dai dién cua truong phéi thit hai [15] thi cho riing su hinh
thanh phan tang cau trdc nho xdy ra dudi téc dong cua nhiéu qua trinh ¢6 kich
thude khédc nhau, tic dong tuong hd véi nhau mot céch ngdu nhién. Va vi vay, ho
4p dung phuong phép xdc sudt thong ké dé nghién citu hién tuong. Trong dé cho
rang, trong diéu kién binh thudng clia Dai duong sy thanh (ao va bién dong cia
¢du tric nho 14 qué trinh dimg. Cdc nha khoa hoc cta ca hai truong phédi déu da
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dal duge céc thanh qua nghién ctfu rdt rd rét. Nhém thit nhat dd nghien ciu téc
dong cua co che khuéch tén kép & nhiéu viing khdc nhau clia Dai duong, nghién
ctru hién trong "doi luu suon” gdy su xudt hién cau tric nho va dd dua ra duoc
nthitng tiéu chudn (criteria) don g yan cho phép trong mot s& treong hop chédn dodn
duge sur thanh tao cdc phan ur cau triic nhd. Con nhém kia dd nghién citu mdi
quan h¢ cua phén téng cdu tnic nho, r6i ¢ nhd va séng ngdm, da hiét lap duoc
nhitng déc trung thong ké chinh clia cdu tric nhé cho nhitng ving khdc nhau ciia
bai duong, di dua ra nhitng quy lual phfm bo thong k& van nang ctta cdc thong
$0; dong thoi nghién ctru mdéi quan hé cta cde dic trung phén 1ang cau tric nho
V@i céc qud trinh kich thude synop xay ra trong khi quyén.

Keét qua phan tich céc s6 li¢u thu duge tir nhiu viing khdc nhau ciia Dai duong da
cho thdy réng dic diém khu vuc cla phan tng cdu tric nhd c6 quan he véi céac
dac diém bién ddi khong - thoi gian clia céc diac trimg lhuy van va dong luc. Diéu
d6 cho phép phét hién mot s& quy luat phan b chung cla cdu tric nhod cdc trudng
nhi¢t do va do man. Vi du, & viung dong chay California thudng t6n tai phan tdng
cdu tric nho dang nghich bi€n ma nguyen shan thanh tao 14 do qud trinh "déi luu
suon”.  Trong ving nay cfing thdy xudt hién ciu tric nhd dang bac thang, hinh
thanh do tdc dong clia co ché khuéch tan kép. Cic dang phéan tdng céu triic nhd
nay ciing duge thdy trong viing dong chay Gulfstream, ving xich dao Théi Binh
Duong (ving dong chay Cromwell). Trong viing ddong chay Kuroshio thutmg (6n
tai nhitng thanh tao dang nghich bi¢n [ 13]. Tir d6, nguoi ta di dén nhan dinh ring
dang cdu tric nghich bién - bac thang ciia cdc trudng thay vat 1y thudng dac trumg
cho cac ving nude phan tdng trong trudng dimg chay [12]. Doi khi cdc nghich
bién duoc tao thanh bdi qua trinh binh luu xdy ra rong céac 16p nudce m()ng, trén
cac mit dang entropy. Dang phan tiang nghich bién thudng lhay O cac vung
front; vi dy, viing tay - bac Thai Binh Duong |11, 16]. Trén ¢o s& mot s6 huong
[6n 0 ligu thu duge ngudi ta [17] dd chia cau tric nho thanh 4 loai sau:

1. Cic 16p nude dong nhat theo do sau.

2. Céc lop dot bicn: d6 la cac 16p mong, trong d6 gid tri cde dic trung thiy van
bi€n déi manh theo do sau.

3. Cau tric bac thang, dac trung boi s luén phién cha céc 16p ddng nhat va céc
IGp doL bicn.

4. Cac 16p nghich bién nhiét do, & diy nhict d¢ tang theo do sau. Cic két qué do
dac ¢ling da cho thdy hién twong nghich bién t6n tai ¢a trong trudng mat do.

Cang ngay van d¢ nghién cdu cfiu tric nho cang duge md rong sang nhiéu linh
vire clia hai dwong hoc; vi du nhu trong nghién ctu sy phan b clia sinh vat phir
du [2]. Tuy nhi¢n, ngay ddi vdi mot s¢ triudng vat 1y bién, nhu truong (6e do dong
chdy, thanh qua nghi¢n citu ciu triic nho con rét i, mac di da ¢6 nhitng dan licu
thuc nghi¢m chimg 0 mot céch chac chin rang (On (ai phan 16p cau triic nho
trong trudng t6¢ d¢ dong theo chidu thing ding. Mot s& nha khoa hoc cho riing
bi¢n dong thai gian cla trudng t6¢ dO dong trong kich thude cdu tric nho dac
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tnmg boi s bi€n thién véi cdc chu ky thuy tridu va qudn tinh trong 16p dot bién
ap suat (barocline).

Trong nghién cttu phan tdng nho rdt chi trong dén nghién cifu cdc dic trung
thong ké. Ly do 1a ¢ chd, mdt mat, su hinh thanh va tién trién tinh bal ddng nhit
cua céc truong thiy vat 1y mang bin chilt clta qud trinh xdc sual ngdu nhién; mat
khic, c6 kha nang chédn dodn co ché hinh thanh cdu triic nhé theo céc dic trung
thdng k¢. Kho khan vé mat phuong phédp trong nghién ciu cde tinh chat théng ké
cua phan tng cau tric nhd 1a & chd rét khé xéc dinh duge cdc phén tr ricng biét
ctia cdu tric nho tir phan bo thye clia cic thong s6 thity val Iy theo chidu san. GU
day ton (ai hai cach thyc hi¢n sau: - C6 (hé loc profile do duoce dé thu nhan thanh
phén cdu tric nhd; - ¢6 thé tach profile cau tric nhd tir 16 hop nhiéu profile thuc
do bang céch 14y profile thyc do trir di profile trung binh. Nhung ¢4 hai cdch trén
déu khong cho két qua chéc chén, vi rat kho phan tach profile thuc do thanh cic
thanh phan trung binh, kich thudc trung binh va cdu tric nho, boi 18 céc kich
thude nay thudng hay phtt 1én nhau.

Cdc nha vat 1y hai duong hoc (18] cho rang ¢6 thé chia cdc qué trinh phdl sinh
cAu tric nho thanh hai loai:

1. Mot loai xdy ra dudi tdc dong clia ngudn dong nang tir bén ngoai. Nguén dong
nang nay khi tiéu tan thi lam tang th€ nang cla nude va ldc d6 s& lam giam do
on dinh.

2. Cdu tric nho phét sinh trong qué trinh van dung cta thé niang hi¢u dung. Qua
trinh nay di kém véi su gia ting dO 6n dinh thity (inh clia chat 16ng.

Loai qud trinh 1 gén lién v6i co ché khuéch tdn kép. Con loai 2 - v6i qud trinh san
bang nhimg khac bié¢t theo phuong ngang gilta cdc ¢Ot nude canh nhau ¢6 sur phan
tdng khéc biét nhau trong qu4 trinh dich chuyén tva nim ngang ctia cic 16p nudc.
Qud trinh nay ¢ tén 1a "doi luu suom”. Ngudn dong nang ngoai clia céc qua trinh
loai 1 ¢6 thé a: dong chay, (huy tridu, dao dong quan tinh ctia 16¢ do dong, séng
ndi trong luc.

Van dé nghién ciu cdu tric nho ¢ bién Viet Nam thue t€ chi mai duge dat ra va
tién hanh tir 1980 trg lai day. N6 1a mot noi dung cia Chuong trinh Viét - X6 hop
tac nghién ctu bién (7, 11]. Bing nhimng tau nghién ctu 6 trang bi cic may méc
do dac hién dai cdc nha khoa hoc Lién X0 (Nga) va Vigt Nam da thyc hién nhidu
chuyén diéu tra nghién ctiu trong viing bién nay. Nhung ciing ¢6 thé thdy ring cdc
két qua do dac trude day bing Bathythermograph ciing da cho thdy sur phéan tdng
cdu tric nho nhi¢t do trong viing hién Viét Nam; vi du, trong s6 licu ciia chuyén
di¢u tra NAGA (1959 - 1960). & hinh 62 thé hién hai dudng ghi tiéu biéu: dudmg
1 dic trung cho truong hop 16p tya dong nhéat bé mit bi phd v; con dudng 2 -
truong hop c6 16p dong nhét 16 rét. Trén toan bd dudng 1 va ¢ 16p dot bién nhiét
do (thermocline) clia dudng 2 thé hién rd su phan tdng nhé (chil yéu 13 dang bac
thang) v6i kich thude thang dimg 10 - 30 m. Mot diém ddng chi ¥ i su phan (dng
nho thé hién rd rét & 16p nude bén dudi 16p tva dong nhatl. K&t qua xem xél cae do
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thi Bathythermograph cta cde chuyén NAGA cho thay sy phan tdng nho cla
nhiét do tap trung trong ving dong chay tay Bién D(mg [10, 8]. Trén hinh 63 la vi
du v¢ profile cla nhi¢t do va do man ca nude bién, thu dugc trong Churong (rinh
hop tac Vit - Xo. Trén hinh nay ta ciing c6 thé thdy dugc kha nang t8n tai phan
tang c¢au triic nho coa cde dac trung nhi¢t - mudi. Nhu vay, chic chan rdng phan
tAng cdu triic nho nhiét - mudi 1 mot trong nhitng dac diém ndi bat cha cdc
truomg thiy vat 1y & ving bién Vict Nam (ving tay Bi¢n Dong) va viée 18 chite do
dac thye nghi¢m va nghién cifu v¢ didc diém phan bo, bicn dong, ¢o ché thanh tao
cua hi¢n tugng nay la rat ¢dn thict trong chuong trinh Lhungj ngbhu,n ctu bién Vigt
Nam. Cho dén nay déd ¢6 mdt s& cong trinh nghién cttu vé ¢du tric nho nude bién
Vi¢t Nam [7, 9, 11].
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III. PHUONG PHAP NGHIEN CcUU

1. Co so Iy thuyét

Trong vat Iy bi¢n hi¢n dai, nhitng dao dong cla céc duo‘né phan bs (hang ding
clia cde dac trung va nhimg thanh tao c4u tric twong ddi dn dinh ¢6 kich thudge
thang ditng nho (thudng la 1 - 100 m) so vd&i nhimg dac trung phan bs cla cdc
khoi nude, nhung rat 16n so vdi cde qud trinh phan tlr, duce goi 1a cau tric nho.
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Céc kich thude ngang tuong tng khodng 10 km va nho hon nita. Céc qué trinh tao
nén cdu triic nho xdy ra trong sur tuong tde ctia cdc diéu kién thlly van, dong lue,
song ngjdm va ro1 kich thuée nhé. Trong phcm 16n cdc triuong hop su hinh thanh va
bién d6i cdc profile cia cdc dic trung ding hudng trong nude bién xay ra do
ngudn dong ning bén ngoal thong qua nhiéu co ch¢ khdc nhau cta tinh bat dn
dinth dong lyc hoc nude bién, binh luu ngang, hode do su tiéu hao the nang coa
¢t nude bién khi céc qud trinh khuéch tan ddi lvu phét trién [18].

Nhu ta biét, mat do nudc bién r phu thuoe vao nhié¢t do, do man va 4p suat mot
cach rat phic tap. Chi vdi mot ¥ nghia twong d6i méi ¢6 (hé ghi phuong trinh
trang théi nude bin mot cdch don gidn trong dang tuyén tinh héa nhu sau:

p=p - aAT + BAS (1)

O day, DT va DS - do chénh léch ciia nhi¢t do va do man so véi gid tri To va So
dugc chon, sao cho gid tr1 mat do ban diu ro phit hop.

Q= _[Q‘?_] - ham nhi¢t d¢ trong truomg hop cdc gid ui ¢o
¢l Jse dinh clia dd man S = S, +AS va ap suat P.

_[dp . ‘ o
p= [5Slp - .ham do m;?m trong trucmg hop céde pia ’lr! co
dinh cua nhiét do T = T, + AT va 4p sudt P.

Biéu thite (1) chi ding cho nhitng giGi han tuong déi hep ctia DT va DS, khi ma a
va b ¢6 thé coi Ia khong déi. Do su phu thudc clia a va b vao nhiét do, do man v
4p sudt da biét nén trong mdi truong hop cu thé a va b ¢6 (hé duge tham 6 hoa
nhu A o =apgs va B = Bpyg trong gidi han da chon T, va S,. Chinh vi vay biéu thite
don gian dang (1) da duogc sir dung rong réi trong phan tich cau tric nhd nhiét -
muéi nude Pai Duong.

Bong lyc hoc ctia nhitng bat thudn nhat nhi¢t - mudi ¢6 thé biéu thi gan diing
béng cdc phuong trinh can bing nhiét vd mudi trong chal léng khong nén nhu
sau:

o, U +a'WT =k, VT 2)

il |

S
of

+((7 + " WVS =k VS

Trong dé,
T=(T)+T", S=(S)+S". (3)
( Ty va(S) -tong cdc gid tri trung binh,
T va § - cic thanh phéan dao dong,
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u=U+u - veeto mo ta trudmg chuyén dong tai mdi diém khong gian,
U - thanh phan trung binh,
u’ - thinh phén bi¢n dong.
Bi¢n dang pho bién nhét ciia cau tric nhiét - mudi nude bién 1a sir dao dong thing

ditng cua cac tup nude, duge goi la hicu ung dong hoc cua song ngam. Trong [y
thuyét séng ngam hi¢u tng nay duge mé (4 bang bicu thite sau:

¢ = a explitk1lx + k2y - ot] (4)

O day, ¢ - dao dong thang ding ciia 16p dot bicn mat do (pycnocline) vao thdi
diém ( tai diém khong gian ¢6 toa do x, y; a - bién do dao dong: k = 2/
=k +k; - 0 song ngang (A - do dai séng); o= 27/1 - t4n s§ séng ngam, binh
phuong cia né i I¢ vdi gia 16¢ trong lue qui gon (2Ap)/pe; Ap - chénh léch mat
do qua 16p dot bién mat do; p, - mat do trung binh cda nude bién; t - chu ky
song.

Sur xufit hién cdc 16p twa ddng nhét theo do sau ¢6 (hé ¢6 licn quan véi su déo
s0ng ngdm ¢4 bien do t6i han. Ticu chudn clia do 6n dinh thiy dong luc cna song
ngam dugce Phillips O.M. xdc dinh bang bat danU lhm, sau (9]

-2 5
kKa® > 4{N’" ——”——} )
no N,

Trong d6, Nm - Tén s6 Vasala-Brent cye dai, a - bicn do song ngdm, k- s6 s6ng
ngang, n- tan so.

Nhung ¢ho dén nay theo s [icéu thue do thi ticu chudn cta Phillips (.M. rat it khi
dugc thoa man trong diéu ki¢n thye clia Dai duong. Tinh bat én dinh déi luu ciing
¢6 thé 12 nguycn nhan thanh tao cfu tric nho. Tieu chufn phat trién bat 6n dinh
ddi hwu ¢6 dang sau:
2 (6)
=1+ A—

O day, I- thanh phin thing ding cla s& séng. Theo s6 licu thye do co ¢hé thinh
tao phén tang cfu tric ndy ¢6 thé hién hitu trong nude bién va Dai duong.

bé xde dinh vai tro cla dongj tricu ta can hi¢u duge su phan viing d()ng tricu.
Tr(mg dé, can dya trén co s& sau: Dau hicu dé phan biét trong sur phan viing theo
céc loai dong tridu ¢6 thé 1a sy (6n 1ai ¢ do dong cuc dai tai mot tdng sau nio
do. Con dao dong qudn tinh cla t6¢ do dong ¢6 thé xuat hicn khi lue quan tinh
trong chuyén dong tuong d6i ctia nuée bién so véi Tral Dt ¢6 thé can bang luc
qudn tinh trong chuyén dong tinh tién (do su quay cha Trai Dab), wie la lue
Coriolis. Nghia la, nhitng dao dong nay hoan toan phu thudce vong quay ciia Trii
bat. Chu ky cia céc dao dong quén tinh phu (hude vi do:
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g 27
I= 7 [ =2osing Thong s6 Coriolis tai vi do do. (7)
Doi vdi qud trinh (riéu va dao dong quén tinh clia t6¢ do dong ¢d thé néu nhimg
dic diém sau:
- Tinh bat ddng nh4t cau tric thang ding cha thanh phin dong triéu ngang va
clia dao dong quén tinh tdc do dong chay.
- Sy phan b khong déu cla nang lugng dao dong qudn tinh tdc do dong va cla
thiy tricu theo do sau.
- Thiy tri¢u va dao dong quén tinh (5c do dong trong dai duong phéan ting luon
di kem vaéi su phét sinh song ngadm c6 chu k¥ triéu va chu k¥ quén tinh.

2. Xt 1 s6 liéu do dac

Nhu di néi, mudn sit dung duoc s6 licu dang huéng thue do dé nghién ciiu cau
triic nho can phan tich s6 liéu thanh thanh phan trung binh va thanh phan bicu (hi
cdu tric nho cha cdc dic trung nude bién noi chung. Vi du cu thé v6i nhiét do va
do min nude bién ta cé:

1(z)=1(2)+1(2) $(2)=5Z)+$'(7) ®)

Trong 46, T(Z) va S(Z) - g4 tri nhi¢t dO va dO0 man, va - cic gia tri trung binh,
T'(Z) va S(7) - cdc ham ngau nhién biéu thi ciu tric nho cia nhigt do va do man.

Trueng hop nhimg profile tic thoi: DE xdc dinh cde gid tri T'(Z) va S(Z) ¢6 thé
tri¢n khai (8) biing phuong phép loc vdi bo loc cosin [17, 12]:

1+cos(k,Z)

I —%EZE%
P(Z): f _ o (9)
Zl>—
: o

O day, ko=2p /L - 6 s6ng gidi han, L - tham s6 loc.

Dic trung truyén clia bo loc (9) 12 loai bd hau hét cdc dao dong ¢d s séng 16n
hon 2ko khoi ddy ban dau. Két qua loc v6i nhan P(Z) s& cho cdc profile T'(Z) va
S(7). Tricdc profile ban ddu cho  va (wong tng ta ¢6 cdc dao dong T(7) va
S'(Z) v6i kich thuée thang ditng 16n nhat thoa diéu kicn:

Amax < L /2.
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Trudng hop nhitng s6 li¢u do licn tue: Trong trudng hgp nay khong ding phuong
phap loc, ma xdc dinh cac thanh phéan cau tric nhd theo cong thite:

X', =X, X, (10)
Trong d6, X'i7. - thanh phén c4u tric nho cta dai lwong (ddc trung) dang hudng X
trong lan do i tai tang sau 7. XiZ - gid tri do duge cla dai lugng dé trong 1an do i.
- gia tri trung binh cia dai lugng tai tdng do 7.

3. Tinh cac dac trimg thong ké cdu tric nhé

Duing phuong phép thong dung dé€ tinh céc dic trung thdng ké ciu tric nho [14]
vOi cdc gid tri sau:

T

Gia tri trung binh;

— 1 & {an
Xz :FEX:'Z

o] day, N - s8 s6 do & mot tang 7.
Gid tri phuong sai:

p,-—S(x,-7.) (12)

‘ N_l il
Trong d6, DZ. - gid tri phuong sai & 1dng Z.

Ham chuén twong quan:

| i(x —?XX'H—E) (13)

N _1 il
By (0)

BXX(() - gid tri ham chuén (wong quan véi do dich chuyén 1.

By (T)z

Ham chuén lién tuong quan ciia hai day s8 li¢u Xi va Yi:

N l N .'(le _}IYP _?) (14)
Ham thuan: B (T): -7°5
B (0)B, (0
] Nor - .
- - X
Ham nghich: B ()= NT—;Z_]:(Y’ YXX,__, ) (15)
B (0)B, (0)

Trong d6, BXX(t) va BXX(7) - gid tri cAc ham twong quan khi 7 = 0.
Gié4 tri ham mat do pho:
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S (m,( ) = gz B (T)COS((U‘_ .T).AZ (16)
Fis

O day, mb - s6 diém roi rac cha ham tuong quan, AZ - khoang do theo chiéu sau
hoac theo thoi gian, wk - tin s6 goéc.

Ham phé cosin:

¢, (wk ) = i‘i [B.'n' (r)"' Byy (T) 005(0)& -T)-"ﬁz an

=1

Ham phé cdu phuong:

Q((UL- )= % i [B.n' @)- Byy ()kin (w,.7)AZ (18)

i

Ham coherent:

H(cok):\/(“?(m*)Jr 0 (w,) (19)

Hiéu pha: _
' 20
o) = drerg 20) 2
o(a)k)
0 c
N
2 L L
> - - .
.
I
'S wih Sl
h?,
Nt — -t —
7.

Hinh 64, So dé tinh cdic thdng 6 cdu irdc ’rhéng ding cédang béc thang
cla fruang vat I- thly van C trong fruong hop bién dél don diéu cla
trudng C theo dé sGu

4. Tinh toan cac thong s6 ciu tric

Bdi vdi cdu tric dang bac thang ¢é thé tinh thong s mifc do "hi¢n hinh” cia né
[9]. DO bien dong tuong d6i vé€ tinh chit trong toan bd cau tric duge bidu thi bing
biéu thiic:
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Ao [ﬁ 7(*] &, @1)
A4 cZ
Day la mot thong s6 nhan dang quan trong, xdc dinh mic 6n dinh dong lyc coa
cdc cdu trde. Trong dé: &C, /o7, E‘F‘:/PZ L OC, 87 1A che gradient trung binh
thang ditng ctia C trong cdc 16p bicn, 1Gp dong nhal va toan bo cau tric; C -
truong vat ly thay van nao dé (xem hinh 64).

—_—

{ T -
200 > q} ‘E'l
{> ‘é q
R
A
400t { '?
< )
600
(m}

Hinh 65: Tach profile nhiét d6 (fram 09022'N - 109030°E): duéng Il dugc
dich vé phadi 16C, dudng It - 20C.

I M ]l
34.0 345 S5{%) 01 g g1 -01 0 01-01 0 01
0 b :
_..;:_g
200 {-
i ;‘
400 | )
I
6001
(m) S

Hinh 66: Tach profile dé mdén (tram 09622'N - 109030°F); dudng Il duoe
dich vé phdi 0.2%0, dudng |l - 0.4%o0.
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IV. KET QUA NGHIEN CUU

Cho dén nay, trong co s& dir liéu Bi¢n Dong mdi chi ¢6 nhiing s6 liéu vé nhiét do
va d0 man nude bicn cho phép tién hanh nhitng nghién c¢ttu v& ¢&u triic nho.
Trong phan nay trinh bay nhimg k&t qua nghién ciru do.

1. Pac diém cau tric nhod

Do su khéc bi¢t vé do sau ddy (va do sau do dac) § cde tram do nén day s6 licu
khong ¢6 do dax nhu nhau. Vi vay, hop 1y hon ca 1a chia thanh hai viing nghicn
ctu: nong va sau. Nhom s6 li¢u cta ving bién nong (viing A) ¢6 dén do sau 200 -
300 m, va nhém vung sau - trén 300 m (chon trung binh 1a 600 m). Va vi vay, da
ding cdc tham s Ioc khde nhau cho hai viing: - Ving saw: L1=120 m, L2=60 m,
L3=32 m, - ving nong: L4=40 m, L5=32 m, L6=20 m . Nhu vy, trong cdc diy
T(7) va S(Z) thu duge s¢€ ¢6 chifa nhitng dao dong c6 kich thudc 16n nhdt (Amax)
tuong tng vdi timg tham sO loc 1a: nhd hon 60, 30, 16, 20, 16, 10 m. Cac kich
thude ndy ndm trong gidi han kich thude cdu tric nhod [17, 18], Trén hinh 65 va
66 1a vi dy vé k&t qua loe s licu. Tir cde hinh 65 vA 66 ¢6 thé nhan thay ring, céc
dao dong cua nhi¢t do T'(Z) va do man S'(7) , nhin chung, giam dan dén do sau
khoang 300 m (d6 sau i6p hoat dong bé mat Bién Dong [8]). Tir 300 m r& xudng
bicn do dao dong nhd, & nhidu noi chi nam trong khodng sai ¢ va do chinh xac
cia mdy do. Bién do dao dong cha cdc ham T'(Z) giam khi tham s& loc giam.
bicéu nay chiing 16 t6n tai méi licn hé giira kich thude thang ditng A cha cdc dao
dong va bien d6 AT cua ching. AT va AT ciia cdc dao dong nhict do T'(Z) nam
trong mot dai rong: AT < 60 m vad AT < 1.50C. Trong khi d6, 6 ¢a ba trudng hop
loc cac dao dong dO min S'(7) khong khdc bi¢t nhau 1am (Hinh 66). Tir tinh chét
cla bo loc da duge sir dung ¢6 thé dua ra nhan dinh ring, céc dao dong do man
tap trung chi yéu d kich thude thang diing nho (cu thé chl yéu & Ay < 16 m) va
bién d§ dao dong AS < 0.1%0 . Bién d¢ dao dong AT cla cdc ham T'(Z) giam
don dicu theo chiu sau. Nhung & trudng hop S'(Z) ta thdy hinh thanh hai 16p
nude hicén ¢é dao dong manh cta do mén: trén va dudi 16p cue dai do man (Hinh
66). Cic két qua nay tring hop véi céce phan tich trong [3]. K&t qua tinh cdc ham
phé cho thay rang phd clia céc dao dong ¢6 kich thude thang ding nhé hon 6 m
(A < 6 m) tuong tw pho cha tap am trang (Hinh 67, 68). Nhu vay, ¢6 (thé néi rang,
n€u ding may Ixtok (Nga) d¢ do nhi¢t do va do man nude Bién Dong thi ta ¢6 thé
xél cdc phan tdng cAu tric nhod ndm trong khoang 6 m < A < <60 m. D6 thi cée
ham pho cho hai mia chinh trong nam va cho ca hai trudng hop nhiét do va do
min déu giong nhau (Hinh 67 va 68) va thé hién ro quy luat gidm gid tri mat do
ph6 vé phia cdc budc séng nhd. N6 ¢6 thé duge xdp xi hod bing dudng c6 hé s6
goe ti 1¢ K-2/5 cho vimg bién sau va K-2/3 cho viing bién nong (K - s6 séng),
trong h¢ tryc Loga. Di¢u ndy chiing to  yring, céu triic nhd nhiél - mudi & ving
bién nghién ciiu duge tao thanh bdi nhitng qua trinh nhu nhau trong ¢4 hai mia.
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Tuy d6i véi do musi S(7) gid tri cla ham mat do phd vao mia he 16n hon vao
mia dong (Hinh 67, b). K& qua nay cho phép ia nhan dinh rang cudng do cac
qud trinh thanh tao ciu tric nhd dd mudi trong mita he manh hon trong mila dong
[7, 91. D6i v6i ving tay Bién Dong, diéu nay dd dugc lam sdng 16 thém béng
nhiing két qua nghién cttu vé céu tric va dong luc 16p hoat dong bé mat bién [8].

~ 2
S | | | | I O O O | | | \/ T A(m)
50 40 30 20 16 12 10 8 6 4

Hinh 67: M&t d6 phé E(K) clia cée haém dao dong nhigt db (a, (0C)2.m) veé
D6 mén (b, (%c)2.m) frong mua hé (1) vé mug déng (2),

Hé Léga. Vung bién sau.

a
= gk
213
5|
A a
b
I I A 2 I T | ] ] 3 Afm)
20 18 14 10 g 6 4

Hinh 68: Nhw & hink 5, VUng bién néng.
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2. Vai tro ciia thuy triéu

Tir nhitng day s6 liéu lién tuc thu duge trong ving Bién Dong va di qua xi Iy co
thé thiét 1ap céc bifu d6 6 chiic phan bd cia chiing [11]. Pic diém ndi bat cha
biéu d6 t6 chire 1a dang hai dinh (Hinh 69). Trong d6 thé hién 15 tinh bat doi
xting. Su hi¢n di¢n cua hai dinh ching (6 rdng rong cdc didc trung thong ké cia
day 6 liéu nghién ciiu tOn (ai thanh phan quyét dinh. Polygon do dac bao trim
diém ¢6 toa do: 12031'3N - 113012'3E, tite fa ndm trong ving bién ¢6 ché do nhat
triéu [5]. Nhur vay, ¢6 I¢ dong tri¢u déng vai trd quan trong trong dao dong nhigt
do & viing bién nay. Trén hinh 69 ¢6 v& dudng phan b6 P(DT) tinh theo cong thite
¢6 chita thanh phan dao dong hinh sin v4i bién do a (tinh tir s6 lieu thue do), mo
ta dao dong nhat triéu (dudng 2, hinh 69).Tuy dudng nay khong tring véi dudng
pbhan bg thue, nhimg dac diém hai dinh, do su hién dién cla thanh phin quy¢t
dinh ¢6 chu k¥ triéu tao nén, thi thé hién rat rd rét.

K&t qua nghien ciu su bién ddi theo thoi gian clia cde dac tnung thong ke cdu tric
nho cho thay vai trd quan trong cta dong triéun. Trong [11] da tinh profile clia
dong triéu cho hai gié tri 1an s¢ gdc, 1éch nhau mot gée p, tie 1a léch nita chu ky
ngay dem ctia dong triéu (Hinh 70b). Dac diém ndi bat trong phan b6 thing diing
clia (6c do dong (riéu 13 16n tai cye dai va cuc tiéu & cde tang 170 va 378 m. OU
do sau 275 m 1a diém nit; tai day, 16¢ do va hudng cla dong vdi chu k¥ triéu
khong thay déi.

P{la T}
0.4+
034 1
P Jing 2
c2T ~ ~
V4
! \ P \
- L
o1y \
\
A
~ (A TI{oC)
1 :. 1 L L

T T

0.2 0.6 1.0 1.4 18

Hinh 6%: Mt dé phdn bé xde sudt PUDT). 1- 6 liéu do,
2- phdn bé theo md hinh (Theo (7))
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Hinh 70: Phan bé thdng dang (1) va phuong sai (2) cla nhiét doé theo s&
liéu do ngdy dém (a), profile thanh phdn ndm ngang cla dong
triéu tinh cho hal pha friéu (b) (Theo(11))
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Hinh 71: Bign déi cudng dé cac qud tinh thanh tao cdu e (Theo {11))
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3. Cac qua trinh thanh tao cau tric nhé

bé xét dac diém dao dong cla cudng do cdc qud trinh thanh tao cdu tric, c6 thé
str dung dai hugng: '

23

. J-D(Z).dZ

54:.-Z (22)
Qua sy bién déi cua dai lugng 1 ¢6 thé nhan dinh vé cdc qud trinh (hanh tao cdu
tric; trén hinh 71 12 mot vi du. Cudng do thanh tao va bién ddi ciia phan tdng cdu
triic nho o rang 1a c6 chu ky ngay dém rat 15 rét. Va qué trinh nay ¢é ngudn gdc
tir dong triéu. Nhu trén da nhén manh, trong thdi gian ngay dém cudng do céc
qud trinh (hanh tao c&u triic nho (dai lugng I) bién déi phd hop véi chu ky dong
triéu. Khi cudng do 1 nhd cde ham mat do phd nhiét do ET(K) ¢6 dang gdn nhu
phé cia tap am tring. Trong trudng hop nay, thue 1€ khong xdy ra hién wong doi
dang céu tric thang ding cha trudmg ding huéng cdce dac trung thity 1§ hoc, con
dang ciia dé thi phd thi dugc gidi thich bang nhiéu do dac. Trong trudomg hop nay
gia tri cva ham I 1a 0. Nhung thudng thi gid tri cita ham I nho nhét 1a khoang 0.1
(0C)2, va cac gid tri ET(K) twong tng ¢6 dang nhu dudng 2 trén hinh 72. D¢ déc
trong hé truc Loga ¢6 thé xap xi bing dudmg ¢6 hé s6 goc ti 1¢ K-1/2 (dudng 4,
hinh 72). Khi gi4 tri bam T tang thi d¢ doc so vé&i truc hoanh cha cac ham ET(K)
ciing (ang. P&i vbi cdc gid tri [ cue dai ¢6 the ¢6 K-372 (dudng 3). Cudng do cde
qua trinh thanh tao cau tric ¢6 thé dirge dénh gid bang cach phan tich phan bg
thing dimg cila phuong sai profile trung binh (Hinh 70a, dudng 2), tinh theo 8
licu do [11]. Trén dudng phan b6 clia phuong sai thé hién rd hai viing ¢6 gid (ri
cao.

Er (K} (°C2i{vim))
1
10 3
100
2
. 4
163~
-3
104
} }
192 1P~1 K{wim)
16° 16 A(m)

Hinh 72: Ham méat dé phd ETK) (xem gidl thich trong bai) (Theo (11))
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Cuc dai phuong sai nam & do sau 180 v 370 m, gan triing vdi cde do sau (170 va
378 m) ¢6 bitn do dao dong 6e do dong ri¢u 16n nhat. Tir 240 dén 310 m
phuong sai cta phan bd nhiét do trung binh 7(7) 4t nho vi bao trim diém niit
(0 dd sau 275 m) cua phan bo dong tridu. Cie két qua tinh todn thong s A (u)ng
thie (21)) cho thay tong I()’p nude S0 -150 m thé hién su hoat dong manh ctia
hi¢u tng dong hoc song ngdm. HE im hiéu vé& nguyén nhan thanh ao cau tric
nho trong Bicn Dong ta um;: cO th¢ st dung phuong phip chan dodn [17).
Phuong phéap nay dua trén co s& phéan tich chon loc.

Nhitng no1 dung chinh cia phuong phdp nay 1a:

- Truong hop 16n tai hicu tng dong hoc cua sdng ngam, hay truong hop xdo
troén nhicl - mudi theo phuong thing diing trong mot 16p nude, thi:

"z)_ [;EJ

w7 (22)

(7} L'i\

A

o) day, dau gach ngang phia trén chi phép lam trung binh trong mot khoang do
sau nao dé quanh diém xéL.

- Trong trudng hop binh luu ddng mat do, hay xdo tron ding mat do, (hi:

rz)_s
Ko (23)

Ké&t qua nghu,n ciu cdc ham twong quan [7] dd cho thay, ham lién tuong quan
gitra T'(Z) va §'(7)) luon luon am. Trong 16p nude 1 bé mat dén do saun ¢6 cue dai
do mén, tuong quan ciha gradient nhi¢t do va do man (rung binh luon ¢é ddu am;
dicu nay duge thé hicn trén hinh 12, ¢6 bidu thi cde v& phai va v& trdi ciia bidu
thire (22) va (23). cae diém roi rac 1a £1a tri cac dai lugng T(/)/Q(/) Tt hinh 73
¢6 thé lhd) bi¢u thiic (22) duge thda man, Ta ¢6 thé néu gia thuydt rang, céc dao
dong cua nhiet do T'(Z) va do man S(Z) trong 16p nude nay chi yé’u do su van
chuyén nhi¢t - mudi theo phuong thing dimg, hay su dich chuyén cha cdc 16p
nuée theo phuong thang ding (tao bdi hi¢u dng song ngam) gay nén. TrongD lop
nuoe tr do sau cuc dai do mudi dén do sau tren 200 m, (a thay, dicu kién cia bicu
thic (23) duge théa méan. Nhu vy, ta ¢6 thé ncu gia thuyét ring trong 16p nudGe
nay nguyén nhén thanh tao ciu tric nho 1a binh hru déng mat do hay xdo ron
ding mat do. Trong 16p nude P theo dén do sau 300 - 400 m (bien dudi cia 16p
hoat dong bé mat Bin Dong |8]), cdc diém bidu thi gia tri T([)/§ (7.) nam giira
hai dlr(m5 M va b/a. Nhu vay, qué trinh thanh tao ¢du trie nho & day rat phiic tap,
¢6 the 1a ¢a hai trudng hop bicu thi bang cde bidu thic (22) va (23) néu (ron,
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50~
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Hinh 73: Vi dy cla phuong phép chéin dodn ¢ram 09022'N - 109030'F)

Tir dac diém cha cdc qud trinh thanh tao ciu tric nho wra néu, ¢6 (hé chia 1op
nude bé mat (do day 300 - 400 m) cla Bién Dong thanh 4 16p nho:

Lép bé mit (16p tira déng nhat bé mat).
Lép tit bien dudi 16p tra ddng nhdt bé mét dén do sau cb cue dai do man.
Lop dudi do sau cuc dai do mén.

Lap sat bién dudi ctia 16p hoat dong hé mit bhicn.

Mot lan nira ta lai thdy mot cach phan chia phi hgp v6i sy phan chia theo dac
diém dao dong cia do mén va phi hgp v6i su phan chia theo phan bd clia do man
trong [3]. RS rang, su phan bd va dac diém dao dong clia do man rat phifc tap va
rit dic tnmg.

V. KET LUAN VA KHUYEN NGHI

1. Két luan

Tir nhitng két qua do dac va nghién ciu cu triic nhod cta nuée Bién Pong

c6 thé néu 1én nhimg két luan chinh sau:

+ €9 su khac bigt 1o rét trong cac dao dong cua nhiét do va do man theo
phuong thang ding (thco do sau). Kich thudc thang diing clia dao dong
nhiét do thay déi trong khoang rit I6n. Péng thoi t6n tai mdi lién hé chat
ché giita bién do dao dong va kich thudc thing dimg cia né. Dao dong cia
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do mén tap trung chu yéu & kich thude nhé (nhét 1a & 10 -12 m). Nhu vay,
d¢ nghicn cttu cde dao dong cia do man nén ding cde tham s6 loc nho.

+ Céc dao dong cha nhi¢t do v do man rdt it ¢6 mai tu lién quan theo do sau
va cdc qua trinh ngau nhién T'(Z) va S(Z) ¢6 thé coi la ddng nhat.

+ Trong céc ddc trung thong k¢ cau triic nho (hé hign 16 ring thanh phan
quyct dinh c6 chu kY tricu; biéu thi su hién dicn ciia hai mét (mode - dinh)
trong phan b cia ham P(DT). Su bat d6i xtng 6 thé duoc gidi thich bdi
tdc dong dong thdi clia mot s¢ thanh phin quyét dinh cha trumg Iye ¢6
chu ky khdc nhau va géc I¢ch pha ngdu nhién cia chiing. Su 16n tai clia
thanh phan quy¢t dinh trong cdc dac trung théng ke c&u tric nhd md ra
kha nang thanh lap phuong phédp dy bdo chiing, dua trén céc s§ li¢u thuc
nghi¢ém va mo hinh théng k¢ phan b ciia ham P(DT).

+ Trong dao dong thang dimg ctia nhiét d6 va do mén (thé hién o nhét 1a
trong dao dong cia do man) néi bat nhat 1a dao dong véi kich thude 10 -
12 m. Cac dao dong véi kich thude théng ding nhd hon 6 m khong déng
k& (phd ctia chiing giong phé cia tap 4m trdng va chic chén chi do sai s§
do dac tao nén).

Trong dao dong ngay dem cla céu tric nhd cdc trudng thily vat 1y, hién
tuong tri€u déng vai trd quan trong. Co ché bién déi cha céc trudng déng huéng
cdc dac tnmg thiy vat 1y chua duge hiéu ro. Song 6 thé cho rang, n6 lien 1¢ mat
thiCt vGi sur bicn doi cua trudng e do dong chay dudi tdc dong cua cic hre tao
tricu.

+ Dang ciia cdc ham mét do phd rdt da dang. Do ddc cdc d6 thi cla
chiing so véi truc hoanh lién he chat chg véi cuong do (dai lugng T) cdc
qua trinh thanh tao cdu tric. Khi cudng do tang thi do déc nay ciing
lamng.

Cudng do cdce qué trinh thanh (a0 c4u tnic ¢6 xu huong gia tang khi chuyén tix
ving sav vao ving nong. Dao dong nhiét - mudi va cuong do cdc qud trinh thanh
tao cdu triic nho vao mia he¢ manh hon vao mila dong.

+ Theo dac diém dao dong va dic diém céc qud trinh thanh tao ciu tnic
nho, cd hé chia Ip b¢ mat bién (tir mat bién dén do sau khoéng 400
m) ra lam 4 16p nho, ¢6 cdc déac trung riéng. Khi nghicn citu vé ciu tric
va dong lue cdn di sau nghicn ciu tmg 16p nude nay.

2. Cac van de can nghién ctru tiép

Tuy da ¢6 mot 6 thanh qua trong véin dé do dac va nghi¢n ctu ciu trdc nhod &
Bi¢n Bong nhu di trinh bay ¢ trén, ta vin phii noi rang day mdi chi [ su khéi
dau va cén 6 nhing do dac va nghién cttu k§ va sau rong hon nita. Con mot loat
cdc van d¢ chua ¢6 két luan khoa hoc cling nhu thue tién chic chan. D6 1a: phan
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loai va phéan viing céu triic nho, déc diém bién déi theo khong va thii gian, mdi
quan hé cua cdc dac trung céu tric nho véi cdc qué trinh thiy nhi¢t dong luc
(nhu: dong chay, thay triéu, séng ngdm v.v.) trong Bién Pong, kha ning mo hinh
hoa va du béo v.v.

Trong nhitng nam 1999 - 2000 mot s6 mdy méc do dac hién dai, ¢6 d¢ quén (inh
nho va cé thé cho phép thue hi¢n nhitng phép do phan tdng nhd, da duge 4p dung
trong thue 1€ do dac, nghién ctfv bién Vigt Nam. Vi du, mdy CTD loai mdi nhat
(CTD ROSET chéng han) cho phép do phan tdng cdc dic (reng thiy 1y - héa, moi
truong; mady MAVS-2 cho phép do dong chdy ba chiéu véi do phan giai khong -
thoi gian rat cao. Pay 1a co s& k¥ thuét rat quan trong tao diéu kién cho cdc nha
nghi¢n ciru bién Viet Nam ¢6 thé tidp tuc thue hién nhitng do dac vi nghién cifu
cau trdc nho nude Bién Dong. Cho dén nay, ¢6 (hé ndi da ¢6 nhiéu k&t qua quan
trong v¢ do dac va nghicn citu trong nhitng [inh vye ca vat 1y hai duong hoc Bién
bong, nhu dong chay, thiy tricu, séng, cdc dic diém thiy 1y - héa nude bién, cé
thé |2 nén 1ang cho viéc tép tuc cdc nghién ciu vé phan tang c4u tric nhd. Nhung
cd 1€ trong diéu ki¢n hién nay chi nén tap trung vao ving tay Bién Dong.
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PHAN III
PONG LUC BIEN

TRUOGNG SONG VUNG BIEN PONG

Trudng séng trén bién 1a mot trong cc yéu 16 dong Iy bién quan trong tac dong
[én tau thuyén, cdc cong trinh va moi hoat dong irén bién. Trudng sOng ving ven
bos cling 12 nguyeén nhan 'chinh gay x6i 1& by bién, bién ddi ddy bidn viing ven boy
tdc dong dén cdc cong trinh bao v¢ by, cong trinh cang vi ludng ra vao cang.
Séng va dong chay s6ng con 1a nhan 16 tdc dong dén cdc qud trinh lan truyén 0
nhiém viing ven bi. Nude ta ndm trong ving tde dong cha bdo va cdc loai gi6
mua. Séng trong gid mia va bao 1a yéu 16 hai van cue ky nguy hiém trén bién.

Tai li¢w vé trudong séng viing bién Viet Nam nay duge bién soan nhdm muc dich
cung ¢4p nhiing thong tin 16ng quan vé cdc nghién ctu séng bién tai Viét nam,
cdc phuong hudng, mo hinh tinh todn va du bdo song. Tai licu ciing dira ra cée
dac diém ch& do song trén viing bidn nude ta nhim phuc vu cho cdc yéu cai khic
nhau v¢ tinh todn trudng séng, do dac thue nghiém phuc vu thiél k& cdc cong
trinh trén bién va ven bo, vé quan 1y va khai thdc viing ven bi.

I. TINH HINH NGHIEN CUU
1. Truong séng viing bién khoi

Trong nhitng nam gan day, nhd su phat trién manh cta cdc phuong tién do dac,
dac biét la cic mdy va phao tr ghi séng cing cde yéu (6 khi tuong cho phép tich
hanh do dac thudng xuyén ngay cé trong cdc diéu kién gié mia va bio. Dong thoi
cdc phuong tién do dac tir xa, chup 4nh va vién thim duoc ap dung trong do dac
trudng song trén bién da bd sung mot ngudn s6 licu vé rudng séng quan trong
trong nghicn cttu séng. Song song véi vice phdt trién cde phuong ticn do dac 1a
phdt trién cdc cong cu phuong tién tinh todn hicn dai. Tinh hinh nghién cttu s6ng
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trén the gidi da dugc phat trién rdt manh va tién t6i ddp tng duge phén 16n cédc
yéu cau cung cap sd liéu séng di tin cay phuc vu cho cde mue ticu khdc nhau.
NEu nhur vao thoi ky trude nhiing nam 70 cde phuong phdp tinh séng déu dua (rén
trén cac lodn 46 xay dung trén ¢o sd cdc turong quan thue nghiém gitta cdc tham
0 sOng va yéu (8 tao séng va cde tinh todn duge 1ién hanh cho cde diém i rac
thi hi¢n nay cdc tinh todn, du bdo song nghiép vu hang ngay da dat dugc trinh do
mo phong duge timg thanh phan pho séng va tinh cho toan viing bién v6i bude
Iuéi da chi tiét phue vu céde muc tiéu khac nhau. Ngay trong ban than cdc loai mo
hinh tinh s6ng dya trén phuong trinh can bang nang lugng (CBNL) séng dang pho
cling luon duge nang cao, cap nhat véi cac do dac mdi nhat. Vao nhiing nam 1970
- 1980 céc mo hinh tinh s6ng theo phuong trinh CBNL séng dang phé chi yéu
thudc thd h¢ T 1a loai phuong trinh dua trén gia dinh cdc thanh phan phd song
hoan toan doc lap véi nhau trong khi tan truyén. Cdc mé hinh tinh song theo gia
dinh nay goi 1a cdc mo hinh phd séng truyén doc lap DP (Decoupled
Propagation). Thi du vé mo hinh du bdo s6éng dién hinh thudc loai nay 1a mo hinh
MRI clia Cuc Khi tugng Nhat IMA [2]. Tir cdc nam 1980 xudt hién mo hinh tinh
séng the he 11, ¢6 tinh dén su twong téc gifta cdc séng trong khi lan truyén. Thuge
loai mo6 hinh th& hé TT nay ¢6 mo hinh cap ghép CH (Coupled Hybrid) va moé hinh
cap tach bict CD (Coupled Discret). Mo hinh CH 13 loai mo hinh tinh séng liing
va song giod riéng bict trong d6 séng lmg duge tinh theo nguyen 1y truyén doc lap
DP. Mo hinh cap tach bi¢t 12 mo hinh tinh dén sy phan bé lai nang lugng séng
dbéng thoi cho 14t ca céc thanh phén phé séng bao gdm cd séng gié va séng limg
dudi téc dong cua gié. Mot thi du vé loai mo hinh thé he II 1a mo hinh MRI-II
(IMA) vd m6 hinh GONO cua co quan khi tugng Malaixia. Hi¢n nay trén the gidi
dang s dung loai mo hinh tinh séng th¢ h¢ IT cho phép tinh duge nang luong
phé bing cach tich phan trye (i6p phuong trinh CBNL séng khong phu thude vao
diéu ki¢n cdc dang cho trude cha phé ca & viing nude sdu va ven bo (md hinh
WAM , SWAN [8]). Céc loai mo hinh tinh song th¢ h¢ i va I1I mo phong khé t6t
truong séng trong bdo, gié mia. CiAc mo hinh tinh séng duge sir dung trong
nghiép vu du bdo séng hang ngdy dong thoi ciing duge sit dung dé khoi phuc
troomg séng theo cdc s¢ liéu trudmg gid khot phuc va 1ap thanh cdc bo 6 licu cho
phép tinh toan ché d¢ séng ving khoi va ven ba. Hién nay tai My cdce s6 licu song
nhu trén & dang cde tham s8 song gom do cao, chu ky, hudng séng, cho h¢ séng
gid va séng limg ung véi timg Obs va theo thdi gian yéu cdu (10-20 nam) duoge
cung ¢&p cho tat ¢ cde diém ving nuGe sau doc theo b bién theo hai ngudn s6
licu [6]:

+ S licu khoi phue cia hé thong tr licu ven bo (CEDRS),
+ 86 lieu kKhoi phue cla he thong phan tich trang thdi mit bién (SEAS).
2. Truong soéng vung ven b

Trude nhitng nam 70 cdce tinh toan séng ven by thuong duge thue hién theo
phuong phép thi cong dua vao cde odn do khic xa, hé 6 bién dang vv. G.M.
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Griswold la mot trong nhitng ngudi ddu tién sir dung may tinh d¢ lap cdc ban d6
tia song khiic xa thong qua vice gigi phuong trinh vi phan tia séng. Hién nay phén
l6n céc tinh todn lan truyén séng tir viing nude sau vio khu vire ven b déu dua
trén vice gidi sO tri phuong trinh lan truyén séng trén viing bién ven by ¢ do ddc
thodi ¢cta Berkhof 1972 |7] ¢6 tinh dén hicu ting nhitu xa giita ban than cdc séng
tai ving ven bd. Mo hinh lan truyén séng vung ven b RCPWAVE dua theo
phuong trinh trén clia Trung Tam Cong ngh¢ Ven bd thuoe Hai quan My (CERC)
[a mot mo hinh duge st dung rong rai dé mo phong truding séng ven bo trong céc
tinh an phuc vy xay dung cdc cong trinh ven bién va biao v¢ bar bicn.

Mo hinh SWAN thuoe the he 1 cta Vien Thity lue Ha Lan duge su dung dé tinh
todn séng ving khoi va lan truyén cdc thanh phdn pho sdng vio viing ven ba,

3. Tinh hinh nghién ciru séng & Viéet Nam
1. Thoi ky truéc nam 1975
Thoi gian nay nude ta dang ¢6 chicn tranh, doi ngfi cdn ho dicu tra nghicn

ciu bicn cua ching ta con qud it trang thiCt bi do dac cic yéu (6 séng hdu nhu
khong ¢6. & mot s6 tram KTTV ven b nhu Hon Dau, Hon Ngur ¢é tién hanh céc
quan trac song bing mdy ngam séng Ivannov, con vice didu tra do dac cdc y&u 1o
song ving nuéc sau hau nhu bi bo trong. Mot s6 cdc cong trinh nghien cru do cic
tdc gid nudc ngodi va trong nude vé chd do song déu & dang cdc tinh todn tho
cong theo phuong phdp thong keé ché do [1], [2].

2. Thoi ky tir nam 1975 dén nay
bay Ia thoi ky phdt trién manh nhat ctia khoa hoc cong ngh¢ bién nude ta

néi chung va nghién cttu séng néi ricng. Nghién ciu song dugce phat trién trong
ca hai phuong dién: do dac, diéu tra khdo sit co ban trueomg song ving nude sau
ven ba va cde phuong phdp tinh todn, du bao. Cac chuong trinh diu tra nghicén
cttu bicn, chuong trinh bién trong diém cdp nha nude va chuong trinh khoa hoc
cong nghe bién c¢dp nha nude Ja cic ngudn dong lyc quan trong trong vicée cung
cdp kinh phi, tap hop cdc nhd nghicn ciru trong nghi¢n ctiu séng. Nam 1981 da
bat ddu céc thir nghiém tinh todn s3 tri trudng séng ving khoi Bicn bong theo
phuong phap Abuziarov [2]. Nam 1989 di tién hanh xay dung phuong phdp du
bio sG tri trudng song ving bién Dong bing phuong phap gidi phuong trinh
CBNL s6ng dang phé trong d6 da str dung phuong (rinh CBNL song véi cdc thanh
phén pho séng tach bict dé tinh odn va dy héo song trong bdo 12]. Tinh séng
trong bao va gié mba dd duge dé cap dén trong nhiéu chuong trinh nghién ctiu
bién nhu chuong trinh 488, chuong trinh bicn KTO3 [2], chuong trinh khoa hoc
cong nghe bién KHCNO6 |5]. Tinh séng viing ven by cfing duge chi ¥ phat trién
cling vii cdc yéu cdu vé thiél k¢ cde cong trinh ven bidn, bao ve biy bicn chdng sat
165, 61 165 bos, bdo ve cde cong trinh tuyén kenh hang hai ra vao cang chong sa boi
va quan 1y khai thic viing bes bidn nude ta. V& cde phuong ticn may va hi¢l bi do
dac truong séng ciing duoe phdt trién rdt manh trong hoi gian (Ir nam 1975 (Gi
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nay. Truéc nam 1980 da sir dung céc loai mdy ty ghi séng ven b - song ky day
va mdy (e ghi séng viing nude su - GM16 clia Lien X0 thoi d6. Tir 1980 téi nay,
nho cdc du 4n do nude ngoai tai trg, cdc ngudn kinh phi ctia cde chuong trinh diéu
tra nghién cdu bién va kinh phi diu tu chi€u sau tai mot s¢ cdc ¢o quan nghién
cltu bién nude ta da dugc trang bi cdc loal may ur ghi séng clia Anh, phao do séng
clia Ha Lan, Na Uy, mdy tu ghi séng ctia My, Nhat vv.. Tuy nhién dai da s6 céc
sO lieu do dac dugc 1a cac 6 lieu khao sat trong thdi gian ngin khong hoan toan
dac trung cho dac diém khde lict vé trudmg s6ng & viing bién nude ta, dé 13 trudng
s6ng trong bao va gié mia, trit cd ging cha Téng cuc KTTV b6 trf cdc tram phao
¢6 dinh do séng dinh ky doc b bién nude ta nhs du dn tram phao theo di trén
bién do Na Uy tai tr¢g nhung khong dat kél qua do cdc tram phao bi ngu dan phd
huy. Pay c¢é 1& 1a mot van dé ton tai trong nghién ciu séng hién nay cin dugc
khéic phuc.

1. CAC PHUONG PHAP, MO HINH 'FiNH TOAN TRU’(\)N,G SONG
VUNG KHOI, VEN BO TRONG CAC PIEU KIEN THOI TIET KHAC

- NHAU

Trong noi dung cta Muc 1 dd dua ra cdc ddnh gid tong quan vé tinh hinh
nghi¢n ctru séng (rén thé gidi v nude ta trong thddi gian qua trong dé ndi bat 1a
thoi ky cde nam 1980 dén nay da dp dung céc phuong phédp tinh todan trudng song
viing khoi va ven b hi¢n dai dé phuc vu thue € trén céc viing bién khoi va ven by
nude ta. Trong nodi dung Muc  ndy s& dé cap chi tiét mot s8 cac phuong phép
tinh (o4n trudong séng hién dang dugc dp dung d€ tinh todn trudng séng trong céc
di¢u kién thoi tiét khac nhau trén ving bién Viét nam;

1. Phuong phap tinh séng vung khoi
1.1. Tinh song viing bién sdu tai khu vuc vinh Bdc Bo va Vinh Thdi Lan

Phuong phap SMB|5] 1a phuong phép tinh song don gidn dya trén co s& thdng ke
quan h¢ giita cdc yéu 8 tao séng nhu t6c do gid, da s6éng, thoi gian gi6 théi, do
sau khu vuc tinh vv.. v6i cdc yéu td séng gdm do cao, chu ky séng. Phuong phép
SMB ciing dugc sir dung tinh s6ng cho viing ven bd khi d6 ddc nhéd hon 0.001 vi
trong truomg hop nay khong the st dung phuong phdp tinh lan truyén séng.

B¢ cao hitv hiéu va chu ky séng dugce xdc dinh theo:

F 1/2
0.00565[f ]

3!-1—! (1)

tanh({).SB() gd

Y

el [ [g_f;']m]

5 =0.283tanh\‘0.530 7 Jlanh

4 A
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( AL
‘,' " ‘J' \_; I8 00379(%‘}
- = 7.54tanh’ 0,83 {%J tanh e (2)

o, U, Cod Y
1 . 1 tanh| 0.833 “""J ‘

3

A

Vot H dg cao séng hitu hicu [m],

g gia tdc trong trudmg,

U 16¢ do kéo clia gié rén mat nude [m/s),

d do sau cta diém (fnh séng ( khi tinh cho song ving nude sau d=100m),

F da séng [m],

T chu ky song [s].

Toc do kéo cha gid trén mat nifoe duge tinh theo [6]:

U, =0.71" (3)
Voi: U tde do gio do tai 10m trén mat bién [m/s]
T@_i cdc tram ¢6 do cao do gi6 khdc vGi 10m s& sir dung phan bo gi6 tdng st mat
bién theo quy luét logarit dé chuyén vé tang 10 mét:

U0y = U(Z)10/2)"" )

ba séng duge tinh theo phuong phép 7 tia véi bude hudng 1a 22.5 do.

Phuong phap SMB duge sir dung dé tinh séng cho cde khu vue vane bién hep b

nuong phap JC s dung g . & Dith hep bl
g101 han v¢ da song nhu vinh Bic Bo va Vinh Thdi Lan trong cac dicu kicn thoi
ti€1 binh thudng, khong ¢6 bio.

1.2. Tinh song viing bién sau tai khu viee Bien Pong khi khong cé bdo

boi v6i viing Bidn Dong trong moi diéu kien thifi (iét khée nhau trir trudng hgp
¢6 bao da sir dung phuong phdp giai phuong trinh can bang ning hrong phd séng
dang tham s6 d€ tinh séng ving nudc sau.
Cao s& Iy thuydt:
Phuong trinh can bang nang luong céc thanh phén phd séng viet dudi dang tham
$O [2]:

éa, &

A
e ':a..f — =4
o Tk Ay, G, ©)

Vair -a (xy.)  tham so song doe lap, tnyén tinh,
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-Pk ham truyén (ng vdi cde tham sO song,
i & 2
A . . -
-Gi ham nguon doi vdi tham sO a;

Tham s6 séng doc lap tai phuong trinh 1 dugc tinh 12 t4n s6 img v6i dinh phé
(w,,), phuong sai (m) va hudng song 0.

Ham phé mat do duge 18y theo ph6 mat do clia Davidan [3].
Lién hé giita tdn s& dinh phé va phuong sai ¢6 dang:

myg’
_011[ o JU (6)

Véi: -U  t6c do gié fm/s]

Dua vao phuong trinh 6, phuong trinh 5 duge giai cho hai tham s6 con lai la m va
0. C4c dang cu thé cla hdm ngudn va ham truyén bao gém:

- Ham nguon:

G, =3.42.10 { 2, {/ | |ws(l9 g ]Fm(ommcos(a - 9”) (7}

G, = 1.21.10° { 0,V lws(@ BH)}Lma)mmsin(E—Q‘) (8
&

V6i -6, hubng gio.

- Ham truyén:

P, =055 cos6 ; P, =0.559-"sing (9)
_ o o,
P, = 04475 cosf ; P, =0.447-2sing (10)
1) ’ v

et xl

Phuong trinh CBNL cdc thanh phin phd séng dang tham s (5) véi céce gid tri cla
ham ngudn (7), (8) va ham truyén (9), (10) cé dang:

Hl - HI
on O‘i‘i9——c()s9—+0‘i‘i9—sma)—

ct w cx (4] (\

" "

1.50%% (11)
=342.10° { O/ c,()s(é’ g )} (Ummcos(é_gn)
8



Phan 3. |. Trudng séng wing Bién Déng _ 291

i ; =0 —0
1044780502 40,4278 ginp 22
ol @, Ox o D Cy (12)
: 5|l - . (=
=1.21.10 {--’—cns(ﬁ -6, )} a)mmsm(ﬁ - 19”)
L& _
Cic y¢u 16 song dugce tinh theo:
o - 2
h = 2mm r=L (13)
@

i

Nhu vay mo hinh tinh s6ng ving khoi theo phuong phdp phé duge thye hicn bing

cdch giai phuong trinh (11) d6i v6i phuong sai m(x,y.t) va phuong trinh (12) d6i

v6i hudng truyCn sng 68(x,y.0). Sau khi ¢6 phuong sai ta ¢6 thé xdc dinh duge do

cao song trung binh va chu ky séng tmg vai dinh phé theo (13).

- Ditu ki¢n bi¢n vdi toan Bién Pong duge coi 1a mot viing bién kin, tai cdc diém
ven bor song bi phd huy hoan toan khong c6 thanh phan séng phan xa nguoc
la1 vao vung tinh,

- bi¢u ki¢n ban ddu ¢6 thé cho toan viing bién Pong ¢6 séng ral nho dé ¢ duge
gid tri tAn s¢ song img vdi dinh phd khic khong.

mg = 0.02n"

o, = 1.89rad | (14)
0

9.1}' = 9:?

Céc tinh todn trén day (ng véi trudng hop séng gi6, trong (ruong hop song limg
khong thé sit dung phuong trinh CBNL céc thanh phén phd séng dang tham 6 ma
can phai gidi phuong trinh CBNL séng cho timg thanh phan phd tdch biét.

A.S 2 H\lS . H:t Y

245 09 4 8 smlS’CS =0 (15)

o 2w &x 2w Oy

Phuong trinh (15) 1a dang dac bi¢t ciia phuong trinh CBNL séng dang phé khi
khong c6 ham ngudn & v€ phai clia (15) biéu thj co ché phét trién cta séng khi
Khong ¢6 nang hrong cla gié truyén cho.

Nhur vay mo hinh tinh séng duge sir dung dé tinh trudng séng ving bién khoi bién
Dong a mo hinh tinh ghép: tinh séng gié va séng limg riéng r& sau dé s& tinh
séng 10ng cong.

- Chi tiéu xudt hién song ling:

+  Hudng gi6 thay ddi so véi hudng séng qua 90°:
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.
2
~ Toe do gio giam:

o, |ucos(s, -0)

L",

<().8

- Tinh séng t6mg cong.:

by = \@2 +El

Khi K, >hos

r.l"(" = T:.,&'
T, =17, khi A, </ls.
O, =0, khi h,, 2 ko

6.-=6,  khih, <ho

bicu kién 6n dinh dé€ giai hé phuong trinh (11), (12):
0.25min[Ax, Ay]

Al < max[U ]

V6i: AX, Ay tinh bing [km}, U tinh bang [m/s] va AT tinh bing [gid].

(16)

(17)

(18)

(19)

(20)

(21)

1.3. Tinh séng trong bdo ving bién sdu tai khu vuc vinh Bdc Bo va Bién Pong

Tinh s6ng trong bio tai cdc khu vuc vinh Bac Bo va Bién Dong cdn thidt phai si
dung phuong phédp gidi phuong trinh CBNL phéd séng cho timg thanh phédn phd
tdch biét ¢6 tinh dén qué trinh trao déi nang lugng cua cdc thanh phan phd song
trong khi lan truyén (loai phuong phdp tinh séng thé he 11) do phuong phdp pho
tham s& khong mo phong duge chinh xde cdc tham s6 song trong dicu ki¢n

trudng gi thay doi manh theo khong gian va thoi gian nhu doi véi bio.

Phurong trinh CBNL séng dang phé ddi véi cde thanh phéan pho sdng ¢6 dang:

;+c‘g(j)VS=G

V@i o S~ Phé ning luong clia song phu thude vao x, y, L, [, 0
Cg- van toc nhom song
Ham ngudn G ¢6 dang :

(22)
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G=@+pS) 1 -wW+T-18 (23)
N éi:
4r’kom 123 m
= 2 3 ] 3 U( s ':I P (24)
o8 Tw” m; +k”sin" ¢

ny = 0,52(%)0'95

[¢2]
, = 0.33(—)"*
Bl (U)

8= Spuf[2a)Ucos6’ _0-9J

P g
L= ol
e
8 ) o8 - N2 N2
G = 2410L ) 104L f cos(f —90{—~—j 0'42f°Jexp —4.({ wﬁl +0. I[AJ
8 ! f /

e
< —

Khi j>0427 valo-g,

751072 )
T == =

4

(1 +16[Cos(8 - 8,)](f - 0.53f,)"
g f -
khi f =053/,
Trong cdc truting hop khéc:
I'=1=0

Trong d6:  k s0 song

U Téc do gi6,

p, mat do khong khi,

Py mat do nudc,

o va {12 tan s§ song,

8 la goc gilta hrong gié va hudng séng,

80 hudng gid.
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Céac tham s& s6ng duge tinh theo:

E = [[ 22Sdfde, (25)

1
fo = 1:: Ii 2nS£dfdo,

1
8 =¢ (Il 2xS04fde,

H, = 2.83[([Sdfde] 1/2

Voi:  E pang lugng song,

fo 14n 86 séng: [ = ©/27.

8, hudng song

H¢ d¢ cao song hiru higu
Cic he 6 o va B trong (23) bidu thi co ché ruyén nang luong cia song cho gié
theo co ¢hé cua Phillps va Miles [2], cde tham s6 ' va 1 bicu thi qud trinh trao
déi nang lhrong tuong tac phi luyén giira cde thanh phan pho. Ham p tinh dén y

¢ gilfa nang lugng song tai trang thai phat trién hoan toan va hi¢n trang nang
lugng song.

2. Tinh lan truyen séng tir ving nudc sau vao khu vuc nghién ciiu

Sir dung moé hinh khic xa va bién dang trong cac trudng hop dia hinh khu vuc
nghic¢n citu khong phue tap (truong hop nay cac duong dang sau duge coi 1a luon
song song vo1 duong ba.

H¢ s6 khiie xa va bién dang song trong trudng hop nay cé dang [5]:

NI
K = [msa’ﬂj (26)

COS&

()

V6i: o, goc gilta frong séng va dudng dang sau tai viing nudc sau,
gée gitta rong séng va dudng dang sau tai khu vuce tinh,
C, 10¢ do pha clia song tai ving nude sau,
C e dd pha cua song tai khu vire tinh,

n ty s0 giita téc do pha va t6¢ dd nhém cla song.
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1 2kd
n=t{1o kd 28)
2 sinh 2kd J
D0 cao song tai khu vire nghién ctu s€ duge tinh theo hai he 6 rén:
fI=KK, (29)

Vi cde khu vie xay dyng cong trinh, cdu cang, d¢ k& ciing cén thidt tinh todn cdc
ban do tia song khiic xa trén co s gid phuong trinh vi phan tia séng.

Trong truong hgp khu vuc tinh ¢é dia hinh ddy phic tap (khu vuc gén cong trinh
d¢ ke, gin cdc cira bién vv.) ¢ sir dung phuong phép tinh todn lan truyén séng
theo phuong trinh Milk Slope cha Berkhol [7] ¢6 dang:

Ioen 1 o
—{V a+——|VaV(CCe))}+k* =|Vs| =0
a CCg 5 Vs (30)
V(aCCeVs) = 0 @31
:%(azCC‘Vs‘ cos9) + %(aECCg]VS‘Sin 0)=D (32)
V6i D =-vi{aCCg| Vs - [(g/20)24*n2CCe | Vs ! 11 (33)

Ngodi viing séng do gid tri D & bi triet ticu.
L - He 6 hao tdn nang lugng séng

y-HEsoty ¢

X va y - c4c truc loa do hai chiéu ngang

k(x,y) - O soéng

c(X,y) - gia tdc song (c=o/k)

o =2n/T - an s6 géc cla séng

T - chu k¥ séng (dugce coi 13 khong déi)
Cg(x,y) - van toc nhoém (Ce(x,y) = do/0k)
a(x,y) - ham bicn do song a(x,y) = gH(x,y)/26)
g - gia toc trong tradng

H(x,y) - chiéu cao s6ng

$(X,y) - ham pha séng
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h(x,y) - d sau cia nudc
B(x,y) - goc hudng song
V - todn r gradient hai chiéu ngang

s| va 0 bang so dé so.

Cic phuong trinh niy ding dé xic dinh a |

Mo hinh tinh s6éng viing ven bd sit dung cdc cong thite (9)-(16) duge lap tai Trung
tam Cong nghé¢ Ven By thuode Hai quan My [7] duge goi 1a mo hinh RCPWAVE.

3. Tinh dong thoi song viung khoi va lan truyén song tir viing nuéc sau
vao khu vue nghién ciru

Tai hai muc II.1 va I1.2 di dwua ra hai loai phlmrng phédp tinh s6ng. Dau ticén tién
hanh tinh séng ving khoi, nude sau sau do sir dung phuong phdp tinh lan truyén
séng dé tinh song truyén vao khu vue ven by, VE thue chat hai muc trén phcu
duge két hop v6i nhau dé ¢6 duge céc tham so S()ng: viing ven bo 1a khu vue ¢an
¢6 cac s licu tinh todn trudng song. Trén thye t€ vice ket hgp hai mo hinh trén
thudng gap nhiéu kho khan do sy khéc bigt vé ban chat truong sdng trong mai
loai mo hinh. M6 hinh RCPWAVE chi ¢6 thé tinh cho timg s6ng dai dién rieng
biét, trong khi d6 mo hinh tinh séng viing nuée sau lai cho cdc ke qua la lap hofp
cac song don v&i cac tan s& va huéng truyén khdc nhau. Mo hinh lan truyén song
cling g,ld dinh 13 toan b trudng séng vang nude su (bicn ngb()al cua viing tinh) la
mot song don do vay han ché rat nhi¢u v¢ kha nang md rong ving tlinh todn.
Ngoai ra mdt yéu diém 16n nhal cha mo hinh lruym song ven b 1a bo qua qua
trinh trao déi ncmgD lwong v6i gi6 trong khi truyén. Trong nhiéu trudng h(?p, dac
biét I3 trudng gié manh trong bio hodc gié mlia ngudn nang luong ma song nhan
diroc trong khi truyén tir vimg nudce sau vao viing ven b ¢ déng vai trod dang ké.

Vao cudi nhiing nam 1980, nhd cde cong trinh nghién ¢itu clia Hasselmann [8] va
nhém SWAMP, WAMDI va vao nhitng nam 1990 cba cde nha khoa hoc tai Vién
Thity luc Ha Lan, da xay dung duge cdc mo hinh tinh séng (dng hop tr viing
nude sau vao ving ven bo vai cdc hicu ing phic tap cia trudng séng vung ven
bo.

Mo hinh SWAN dugce coi 1a mo hinh mdéi nhét hi¢n nay thude dang trén.
Véi S 1 mat do phd song hai chicu: S (1,8, x,y.t) ta co:

A 2 5 ¢ C G
(—'S+—f—CtS+LC\_S+HLCGS+—C—C,;S:— (34)
Ct cx &y o 6 o

Vi C,, C, Téc do truyén nang luong séng theo cde truc twong ting,
Tan 6 géc song,

f Tan s¢ séng,
Hudng song,
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Cq, Gy TOc do lan truyén theo cdce 1an s géc va hudng song phu thugc vao
dd sau vong ven bo,

G Ham ngudn biéu thi nang lugng truyén (i gié cho séng, nang luong tiéu
hao trong khi truyén va nang lugng twong tdc phi tuyén gitra cac song
trong khi truyén.

Su khéc nhau giita phuong trinh (34) v6i phuong trinh can bang nang lugng phd
séng ving nudc sau (22) 1a & chd cic thanh phdn khic xa séng v qud trinh tiéu
hao nang lugng song trong ham ngudn.

Ham ngudn G tinh dén cée qua trinh ticu hao ndng luong séng sau:
+  QQud trinh séng d6 dang tung bot tring trén dinh séng,
+ Qud trinh tiéu hao nang lugng séng do ma sat day,
+ Qud trinh s6ng d6 do do sau giam khi truyén vao viing ven b,

Ngoai ra SWAN con cho phép tinh duge khiie xa va phan xa song do dong chay,
truyén séng qua cdc vat can chim dudi nuée vy,

Ham nguon G ciing tinh dén (4t ca cde hicu iing gifta gié v séng, séng va song
nhu da nc¢u trong mo hinh tinh séng trong bdo, ngoai ra day 1a mo hinh tinh s6ng
thé h¢ 111 nén kha nang dp dung vio tinh odn rrong séng ving khoi va ven bo
nude ta trong bao s¢ nang cao duge do chinh xdc coa cdc tham s3 song cue dai,
déc bi¢t 1a & viing ven b phuc vi cho nhu cau thye (€.

II. CAC KET QUA NGHIEN CUU
1. Truong séng viing bién Pong trong cac thang dac trung

D¢ ¢6 duge trudmg song viing Bién Dong theo cde thang va trung binh nam da tién
hanh dong thoi thu thap sd li¢u séng tir ban d6 Obship do céc (du bicn phdt hio
trong thdi gian 20 nam va tinh 0dn theo phuong phdp phd tham s (xem chuong
[, IT) dira trén cdc sO licu trudng gid tinh todn theo cdce hinh the sinop nhan duge
wr phuong phap nhan dang trong thai gian 10 nam[3]. K& qua phan tich nguon so
licu dau cho thdy cdc $6 licu séng thu thap theo Obship rit tin man va dic bict
trong cdc dicu ki¢n thdi tiét x4u va trong bao hdu nhu khong ¢6 s6 licu. Neoai ra
& hai khu vue vinh Bac Bo va vinh Thdi Lan ¢6 rat it s6 licu. Do vay & day dua ra
céc k¢t qua tinh todn trudng séng theo phuong phap phd tham s6 dua (rén (rudng
gi6 trong céc hinh thé€ sinop. Trén hinh 74 duwa ra ludi tinh séng iheo hinh the
sinop va séng trong bao cho ving bién Dong. Trudng séng ving vinh Bic Bo
dugce tinh vai bude ludi 1 x 1 kinh vi, con lai cdc viing khéc trén bién Dong tinh
cho 2 x 2 d¢ kinh vi. Bang 57 dua ra k&t qua thdng k& ¢dce hinh the sinop theo ede
thng trong nam.
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Bdng 57. C&c hinh thé sinop vung bién Bong theo céc thang (3)
] _
Thing | | 1 fi v v vio oo | X X | x| oxu
Cachinhi O1AT | O2A1 | 03A1 | O4AT | OSAT | 0BAT | O7A1 | OBA1 | 09A1 | 10A1 | 11A1 | 121
“"é o1A2 | 0oA2 | 03A2 | OdA2 | osA2 | OBA2 | O7AZ | osA2 | OvAZ | 10A2 | 11A2 | 1282
I
- G1A3 | 0243 | 03AD | 04A3 | 0SA3 | OBAJ | O7A3 | OBA3 | 0OA3 | 0103 | 11A3 | 1243
03A4 | 04A4 | 05A4 | 06A4 08A4 | 09A4 | 10A4 | 11A4

Céc hinh sinop bang 57 duge xdp x&p trén theo thit w wu tien v tn sudl xuél
hi¢n. Hinh 75 - 78 dua ra cdc ban d6 trudng séng theo hai hinh th¢ ddu cho véi 4
thang dac trung la thang I, IV, VII va thang X.

2. Trudng séng viig ven bo bién Viét Nam

D¢ dua ra cac s0 licu vé ¢h do séng ving ven bo di st dung cde sO licu do cao
sdng thuc do tai cac tram ven b doc bo bién nude 1a gém 12 tram. Bangss dua ra
cdc két qua thong k¢ do cao, chu ky song va tdc do gié trung binh (heo 4 thoi ky
trong nam va trung binh nam cho cdc (ram hai van ven bo bién va hai dio nudc ta.
Céan thi¢t nhan manh ring do dic diém trudng séng ving ven bd thay ddi ré
manh theo dia hinh ddy bién va dudng by nén cdc sd liéu trén hoan oan mang
tinh dia phuong tai vi tri dat phao ngédm séng (ai cac tram hai van.

Bang 58: D6 cao séng trung binh [] {m), chu ky sdong trung binh 7 (s) vé t6¢ dd

gid 17 (m/s} tai cde tram hdi van ven bo

! Thang trong ndm

' Tram L x -t -t =il Vil - X Nam

e o |\ V| [ Via|d |V | H vl | e V
CoTe {04 [30|48|03[32 [37]05(35[43 |05 [35[45 |07 |40 |60
HéngGai | 01| 15]30 (01|15 [22]01|5132 o1 [15(32 [o1 [15 |30
HonDau | 0513550 |05(35 |45(06|38i60 (06 |38|60 |06 |38 |60
Bachl.Vi |06]37|65|05|35 i55(06|37(65 |05 [36(70 |07 [38 |70
van Ly 04{30{35[04130 [35|05[35[40 [05 [35[40 |05 [35 [40
HonNgu | 05{35{42/05{35 |35(04|32[38 |06 (4040 |06 |40 |50
ConCé |09 |40 |50[07 |35 [35|07135[38 [10 [45[40 |10 |45 |55
SnTra |03 |30|20]02[24 [20]03/30[15 |o4 |35[20 [o4 |35 |20 |
PhuQuy |09 |47 |80 07|45 [45/08 46|75 |08 |47|60 |08 |46 |70 !
| VingTau |03 |25|35|0428 |25|04]28(30 |03 [25[23 [o4 |28 |32
Conbao {05|28|45|04|27 [35]04 40 |04 [27(40 lo5 |28 |45
PhaQuéc |22}22|35/02]23 |25(05|38[40 |04 [32]40 |05 [32 |ao0
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Hinh 74: Céc diém tinh séng ving Bién Doéng, vinh Bac B va Iudi tinh séng trong bdo
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Hinh 75A: Ban dé cde trudng song trung binh vung bién Béng thang |

BAN DO TRUONG SONG DU BAO VUNG BIEN DONG  HINH THE SINOP : 01A1
THOI GIAN = 12.00 GIO
DG CAO,CHU KY VA HUONG SONG TONG CONG

R ok e ok ow e R o e ke ok ok 1'6 l-6 1‘6 l"q
dkkk khkkk kdkdw hkd ok kdk ok 4ok ok 6.4 6'4 6'3 6-0
Ak AR khkkdk kEkE Ak h ok kA kAk ko kk 40. 40. 40. 40-
* ok *ox * ok Akl EI LR l'j J_ B ‘._.l’| l.'" 1 C
R L . F A+ mdark ok wkow 6_8 6.8 6.8 6_3_) 6.4
* A ok e ow e o EIR LR 4_-‘ 40. 43. 40 40‘
Frxy wwer keks owdwk 1@ 1.8 1.8 1.8 1.8 1.6
AAEE Adkwd dwkx dkEr 50§09 5.3 6,9 6.8 6.4
¥rwa wrk kwkw o wdwx 40, 40, 40. 40, 40, 40,
Frkh ko ck b ok k * otk 1'5 1.5 l_5 n E’ 1-8 F oAk Kk
deo koA kR *H+kx  w ko 6-4 6‘4 6.4 6.9 6.8 & 4+ ok
L L = Jo 4 4 40 O 40 41:] 40 Ak Ak
F Ak chwkk ok okok h ok ok 1.5 1-5 1.7 1'8 1.6 Wk ok ok
LR R S O * oA 6.3 6-2 6.8 6.8 6'5 & ok ok ok
*hkd kkkd kk ok E Ak 30' 33. 40 40 4.0. L
ok ek FEkE kkd w ok k J__S l."l,f l.'_}‘ 0 9 ,:]_9 * &+ ok
e A R 6-»1 6.7 6.6 4.9 {;.8 * ok ok ok
* oAk d koEkA ks * ok 24 25} 35. 32 32' ok ok

1.2 1.2 **%* 1.2 1.5 1.8 0.9 0.0 *++* ++xx

5.7 5.7 ***r 5.7 6.4 6.2 4.8 4.0 *rew rras

300 30, *x*x o 60. 21, 24, 23, 21, *rEx xxew

1.3 1.2 0.2 0.9 1.5 1.3 0.9 1,0 *rer ks

5.7 5.7 4.8 4.3 ©.4 7.0 4.8 4.0 trer ek

30, 30, 40, 40, 20. 21, 20. 20. *arx ks
* %k 4 1'0 1 O 0.9 0'9 0-9 1‘O oAk drk ke ko Ak
ok R 3.3 3'3 3 3 4'8 4.8 3.3 *kdkkk khk kb koA
ok ok 23 23. 23' 20 20 20. woA ke ok ko Rk
* ok kA 0.8 08 ‘C..B O'S 0'8 R A LR
* A Ao 3'3 3).3 3._3) 3_’3 3.3 ko kol w ke oh ok L
+ ok 20' 2"} 20 ?O’ 20' Fhkdh ke kd ok ow ok kk ok ok
ok kA Ak 0_8 0.8 *F+kF khkEk ko k ko d FhFH kA
* kA F kA 3.3 '33 *EFx whkawdk dEkkd kA ok ok bk ke ox
LR I X 20' 23. * ok ke x *hoawk Fhkk kA ckd ko k ok ok ok
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Hinh 75B: Bdn dé cde trudng song trung binh vung Bién Dong thang |

BAN DO TRUONG SCNG DU BAO

VUNG BIEN DONG  HINH THE SINOP ; 01A2
THOI GIAN = 12.00 GIO

DO CAO,CHU KY VA HUONG SONG TONG CONG
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Hinh 75C: Ban dé cdc frudng séng dac trung vng vinh Béc B& thdang |

BAN DO TRUCNG SONG THANG | BAN DO TRUONG SONG THANG |
VUNG VINH BAC BO HINH THE VUNG VINH BAC BO HINH THE
SINOP 01A1 SINOP 01A2
THOI GIAN = 12,00 GIO THOI GIAN = 12.00 GIO
DO CAQ,CHU KY VA HUONG SONG DO CAOCHU KY VA [TUONG SONG
TONG CONG TONG CONG

LA A S B A

1.4 1.2 *%+4+ Ekkk ok k ok 0.9 0,9 **+*
ok ok ok Rk ok 5.8 0,3 wx#w R 4.8 4.8 #xk
Fokk ok ko 40. 40, *wk* dhk ok h ok w ok 50, B, *Ak*
* ko 1.7 1.6 1.4 FxE* * ko 0.9 0.9 0.0 *&**
FrREx BT 6.5 5, HEFE kEdkk 4.8 4.8 4.8 wEEw
wxkkw A0 40. 40, H*r*k ek ok ok 50. 50. SO, ****
1.8 1.8 L.7 ***+ +k+k 0,5 0.9 (.0 #**kr *oa
6.9 5.9 BT wErw wkk 4.8 4.8 4.8 wrEr akad
40, 4G, 40, *FEx e 5C0. 50, 50, *FEEx ks
*xxkxk 1,7 1.7 1.5 1.2 ¥kEE 0.8 0.9 0.9

*rEk (5.8 6.7 6.5 5.3 *rEr 4.6 4.8 4.8 4.8
**=% 3G, 38. 40, 40. *EE+ 37,44, 43, 50

Axk+ kxkk* 1.7 1.5 1.3 kEkE kkkw .8 0.9 0.9
doodkodeodke doodk e &.7 6.4 5.8 *ok ok ko okok ok 4.7 4.8 4.8
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Hinh 77A: Ban dé cac trudng séng trung binh vang bién Béng thang Vil
BAN DO TRUONG SONG DU BAO

VUNG : BIEN DONG  HINH THE SINOP :07A1
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DO CAO,CHU KY VA HUONG SONG TONG CONG

Rk sk dokkok ks dokokk Rk 08 0.8 0.8 0.8

+hrk +AHEFE FhAhw hwkd ok hkE o kow ok ok 3.3 3.3 3,3 3.3

ok ok ok + h ok ok E o * T ook 1'?|:|. J_'?O' ‘_‘“;O- 1’-'1‘0.
LR LR Y * ok -k F o= * ko= ok l - |": ;‘: "‘I R O a
wkw bwckw dwd ok owbkow  bowow ok U ] 3. 5.1
EHhk* THExT krFh Fhikr *kF Kk 180. 172' 1?0‘ 17U

meke makr wrax o wexw 0.9 1.1 0.5 C.8 0.8 0.8
LR * %ok A LI L 5_'? 5.? : 7 3 3 3.'3 '3‘3
Wk wkak wwax kw210 210, 210, 172, 172. 170

L ko hk  kokk ok & kk

0.7 1.3 0.9 0.8 0.8 **x*

kxdk kkdk dhkkd kdkk 3.3 5.7 7.0 3.3 EFEERE L
kkkk  kkckk kkkd wAkkk DO() 210. 210 185, 187, *k=x
*x bk kFhkx hEkh Fhkkwx 0.8 0.7 O.? '0‘7 G_B * ok * ok
ok okw ko k kokd ok ook ko 1.3 2.3 3.3 3.3 3.3 kwxk
Rk dow kkkw kkdk ok ok kd DO 290. 206 205 207 LR
Wk ok k wkokd ko k ok ok ok Ak 0.m 1.0 0.8 0.8 0,8 *#+%x
*hkoxok hkwmod ko dkow ok ok ok 3.3 5.7 3.3 2.3 3.3 wrkkw
Ak ke ko k W kow ok 220, 210 220, 224 2nz w ko
0.8 0.8 ***+ 0.8 0.8 1.2 1.0 1.0 =kk¥ *kww

3.3 3.3 *xv+ 3.3 3.3 5.7 5.7 5.7 #kww wkww

260. 260. **+* 241. 222. 210. 270, 210, *+** +x=+
0.8 0.5 0.8 0.8 1.1 1.1 1.2 1.2 *#w* wxwx

3.3 3.3 3.3 2.3 5.7 5.7 5.7 5.7 ks wsws

260. 259, 359, 250, 210. 210. 210, 210, *=*% mxxw
sr=e 0.8 0.9 0.8 0.9 0.9 1.0 krwx wwks o kass
d oW ke Y} 5,7 3,3 5.7 3.7 §,7 *=+% maksk wkwk
wxde 200, 210, 230. 240, 240. 210, wHTE kvkx bwes
[ ERES 0.8 a.8 .8 n.7 Q.7 *mdk wkkk hkkk kww k
PR 3.3 1.3 2.3 3.2 L3 kwk ok dkkw kk ek kwhk
*wkd SO0 220, 220, 220, 22(Q. *¥wk hkkr kkEE Fakk
*HhhkF xohkEk & 0.8 Q1,8 =%kw *xdd xdhd Fhrd kxddk whkk
ok ow ok W ko k (] .3 FhkT kxdk ok wkkx ckkwdk kkk ok wk ko
FAE L kkh ok DD TN kkwdk WAk kk ek kEFE Kk kk ke ko



Phan 3. |. Trudng song vung Bién Bong 307

HINh 77B: Ban do cdc trudng séng frung binh vung bign Dang thang VI
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Hinh 77C: Bdn dé cac trudng song trung binh ving vinh Bac Bo thang Vil
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Hinh 78B: Ban dé cac trudng song trung binh ving bién Déng thang X
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Hinh 78C: Ban dé cac frudng song trung binh vang vinh Bac BS thang X
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3. Truong séng circ dai trong bao ving bién Viét nam

Trén hinh 74 dua ra 4 viing luét tinh cho mo hinh tinh séng trong bao khi d6 bo
vao viing ven bién nudc ta. Trudng song cuc dai ciing cé thé thong ké tir cac s6
liéu quan trac séng Obship & ving khoi vA quan triac séng tai ¢dc tram ven ba. tuy
nhién nhu da néu tai phan phan tich cdc s6 liéu Obship, cdc s6 liéu séng cuc dai
theo Obship khéng thé dac trung cho trudng séng trong bao ving ngoai khoi bién
Dong vi khi ¢é bio dai da s6 cdc tdu thuyén déu khong hoat dong trén bién. Tuy
nhién céc 6 liéu s6éng cuc dai do dugc tai cdc tram ven bd ¢6 thé dic trung cho
sOng bdo ving ven by nudc ta vi tai cac tram ndy do dac duoc tién hanh dinh ky
theo cdc obs ké ca thdi gian ¢é bdo. Bang sydua ra cdc két qua do dac séng cuc
dai tat cdc tram hai van doc ven bd nudc ta:

Bang 59: B& cao séng hiu hiéu cuc dai va chu ky so6ng tuong Ung
theo s& liéu théng ké nhiéu ndm tqi cac vung ven bd nudc ta

Tram Cira Ong Hon Gai CoTo Hon Déu Vén Ly Bach Long Vi

hai van

H [m] 25 15 50 56 50 70

Tis} - 9 11 9

Tram Han Ngu CénCo Clra Tung Pha Quy Ving Tau Con Dao

hai van

H {m] 75 3.0 40 18 10 35
Tsl 9 9 9 - 8 5

4, Phan ving trudong séng viing ven bién Viét nam

Dua trén két qua tinh séng ving ven bién phuc vu thiét k€ xay dung céng trinh
bién [5] bao gbm ca tinh todn trudng song trong bio theo phuong trinh CBNL
s6ng dang phé (22) da tién hanh phan viing trudng séng viing ven bién Viét Nam.
4.1. Gioi han dia danh cac vung

Trén co s& cac diac diém chung vé do cao chu ky va hudng séng da phan thanh 5
viing doc theo dai ven bd bién nudc ta d6 1a cdc ving sau day:

* Vung | tir khu vuc ven bd Méng Céi - Quang Ninh dén khu vuc ven bo Cira
Van, Dién Chau - Nghé An. V&i hai ving phu:

- Vung phu 1.1 tir Méng Céi ¢én Cira Héi Thanh Hoa .
- Ving phu 1.2 tir Clta Héi dén Cura Van.

* Vung 2 tir Clra Van - Thanh Héa dén vinh Dung Quat - Quang Ngai. Tai ving
nay ciing dua ra hai ving phu:
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- Ving phu 2.1 (r Cra Van Thanh Héa dén Cira Tang - Quang Tri.
- Ving phy 2.2 tir ea Tung - Quang Tri dén Dung Quat - Quing Ngai.
* Vung 3 tir Vinh Dung Quat - Quang Ngai dén vinh Phan Rang - Ninh Thuan.

= Vung 4 tr Vinh Phan Rang - Ninh Thuan dén dong miii Ci Mau vdéi hai viing
phu:

- Vung phu 4.1 tr vinh Phan Rang d¢n Cira Dinh An.

- Vang phu 4.2 tr Nam Cita Dinh An dén déng miii Ca Mau.
= Vung 5 la viing ven bo vinh Thdi Lan ¢6 hai ving phu:

- Vung phu 5.1 gém khu vuc tir Ha Tién dén Rach Gid

Ving phu 5.2 ¢6m khu vue ven bdr phia tay Phi Quéce { tram s& 2) v khu vuc (i
rach Cd Ngat dén Ving Ca Mau.

4.2. Cdc dic diém duong bo va truong séng tai cdc viing

= Ving 1: Pac dicm dudng bo clia ving 1 13 ¢6 dinh hudng theo hudng dong
bac tay nam. Trudmng séng trong gié mila dong bic & day thinh hanh va chiém
tdn sudt rdt 1én nhung khéng manh do anh huéng che chén cla bd bién phia
bac (ven b tinh Quang Pong Trung Qudc). Séng cuc dal ndm theco hudng
dong bac dat khoang 2,5-3m trong khi d6 theo huéng nam, dong nam khoang
3-3.5m. Séng trong gié mua dong bac chiém 45%. trong gié mua tdy nam
(vGi hudng thinh hanh la hudng nam, dong nam) chi€ém 29% con lai 26% téng
s0 truong hop 1a lang séng. Cic huéng séng nguy hiém la cdc huéng NE, ENE
va SE, SSE. Trudng séng trung binh thinh hanh trong céc hinh thé gié mua
ing vdi do cao 1-1.5m va chu k¥ séng 5-7s. Truding séng bio tai ving |
khong Ién do bao thuong bi véu khi di qua khu vuc dao Hai nam va bi da séng
han che. Song véi chu k¥ 1ap 20 nam | 14n khoang 5,5 dén 6.5m véi chu ky
trung binh la 10s. Song trong bio tai viing nay thuong hay gip vio thing 7,
thang 8.

Co su khéc biét rd rang vé dic diém trudng song tai hai ving phu 1.1 vi 1.2. Tai
ving phu 1.1 trudng séng hudng dong bac yéu hon nhiéu so véi viing phu 1.2.
Trong kht do tai viing nay séng hudng nam lai rat manh thuong dat t& 3-3.5m.
Tai viing phu 1.2 do dac diém dinh huéng dudng b& quay gan theo huéng bic
nam nén song hudng dong bac tang ddng k€ (dat (6i 3.5-4m) trong khi d6 séng
thinh hanh vao mla he lai gidm va ¢6 huéng SE thay vi huéng S nhu & viing 1.1,

" Ving 2: viing nay bat ddu tir khu vye dio Hon Ngu va két thiic tai vinh Dung
Quat v6i dinh hudng co bin clra dudng bo theo hudng tay bic dong nam Ia
hudng vudng géc v6i hudng ning lugng chinh trén toan dai ven b, hudng gid
dong bac. Do cao séng cuc dai nam trung binh trong gié mia dong bic tai
vung 2 a 5-5.5m vi trong gié mia tdy nam 1a 3.5-4m. Cdc huéng séng nguy



314 BIEN BONG II, KHi TUGNG, THUY VAN DONG LUC BIEN

hiém chinh 12 N, NE.E trong mua dong va SE trong mita he. Tén suét cdc
hudng séng néu trén trong gidé mua dong béc 1a 47%, trong gié mua tady nam
la 20% va lang séng 1a 33% trong d6 mot phdn thdi gian trong gié mba tay
nam ciing tao ra ling séng vi mua niy gié thudng théi tir by ra. Phan bé hai
chiéu giia do cao va chu ky séng trong cdc hinh thé€ gié mila nAm trong
khoang 1.5-2m tUng v&i chu ky séng 5-7s. Ving nay cling 1a viing chiu anh
hudng manh nhit cia séng bdo véi tan sudt trung binh ché do khoang 1 con
bao trong 1 nam va thoi gian thudng hay xay ra nhat 1a vao thdng 9 cho khu
vuc viing phu s& 1 va thdng 10 cho khu vuc viing phu s6 2. Song cuc dai véi
chu k¥ 1ap 20 nam 1 1an 14 6.5m -7.5m véi chu ky 11s - 13s.

Khée biét Ién nhat giita hai viing phu 2.1 va 2.2 ciia ving ndy la su thay doi tin
sudt cua cdc hudng giéd thinh hanh trong mua gié déng bac. Néu nhir & viing phu
2.1 hudng gid thinh hanh trong mua gié dong bic la hudng NNE. NE thi xudng
dén ving phu 2.2 hudng gié thinh hanh chuyén din thanh huéng N, NNE vi tham
chi tdn suat cua séng hudng NNW ciing trd nén ddang ké. Ca do cao séng cuc dai
trong ¢ié maa dong bic va gié mua tay nam déu ting khi chuyén tir ving phu 2.1
sang 2.2. N¢u chi tiét hon ¢6 thé phan viing phu 2.2 thanh 2 ving nhé trong dé
luu v dén ving 10 ban dao Son tra xuéng phia nam véi do cao song trong gid mua
dong bac tang ding ké vi da thda t khoi viing anh hudng clia ddo Hai Nam.

Ving 3: Cé dinh hudng dudng bo theo huéng bic nam. nhin thing ra bién
bong khong bi gid1 han duong bo theo cic hudng NE, E, SE va dia hinh ddy
khd doc. Pay 1a ving ¢6 dong luc sdng khéc liét nhit so véi cac viing ven b
khic. Séng cuc dai nam trong mita gié dong bac la khoang 6-7m va trong mila
oi6 tay nam I3 5-6m. Cac hudng song nguy hiém trong viing nay 1a huéng N,
NE va S. SE. Tan sudt clia cdc song trong gié mita dong bac 1a 40%, gid mila
tay nam 1a 23% con lai (4n suat ling séng chiém 37% téng so trudng hop. Tin
suat hai chiéu gifta do cao va chu ky séng trung binh cta ving nay khoang 2-
3m vén chu k¥ 5-7s. Tan sudt bdo tai ving nay khoang 05 con bao trong mot
nam. tuy khong nhiéu biang ving s6 2 nhung do cao séng trong bio 16n hon
nhiéu do khong bi anh hudng cla khu vuc vinh Bic Bo (v6i do sau 50-60m
cua vinh Bic Bo, séng bio ¢6 chu ky >10s di bi tac dong cua cdc hiéu tng
bién nong nhu hiéu tng bigh dang, khiic xa).

Séng trong bao thudng xudt hién vao thang 10 va thdng 11. Do cao séng hitu hiéu
va chu k¥ séng véi chu ky 1ap 20 nam mét 14n khoang 8 - 9m va chu ky 12-14s.

Vung 4: Dinh huéng dudng bd cua ving nay gan nhu tuong tu nhu déi véi
vimg 1 dd 1a theo hudng dong bic tady nam do vay dong luc song trong cdc
hinh thé gié mua giam ddng ké so vdi viing s6 3 nhung so v6i ving s6 1 thi
i6n hon vi ving nay 14 vang ven bd bién khoi khong bi giéi han di séng. Do
cao song trung binh trong mia gié dong bac 1a 4-4.5m va trong mua gié tay
nam 12 3.5-4m. Cic hudng séng nguy hiém la huéng NNE-ESE vao mia dong
va SE-SSW vio mua he. Séng trong gié mba doéng bic chiém 42%, tay nam
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chiém 15% va 43% 56 trwomg hop con lai 12 lang séng. Tan sudt hat chiéu gitta
do cao va chu ky sdng trung binh cta ving nay khoang 1.5-2m véi chu kv 5-
7s. Tan sudt séng bio trung binh tai ving 4 rit nhé. trung binh trong nam nim
mai ¢6 mot dot song bio va thudng hay xay ra nhét vao thing 11. thang 12.
Do cao song hitu hieu viv chu k¥ séng v6i chu Ky 1ap 20 nam | 1dn 1a khoding
5.5-6m va chu ky la 11s. Su khdc biét gifta hai ving phu 4.1 vit 4.2 13 & xu th¢
bién doi cla do cao song. & viing phu diu do cao séng giam dan (ir phia bac
xu6ng phia nam do anh huéng ctia khu vue ven bd cic cira song Clru Long,
nhung tai khu viee ving phu 4.2 - Ganh Hao dén dong Mai Ca Mau do cao
song tang ddng k€. Hudng séng thinh hanh tai ving phu 4.2 cling Lhuw,n
thanh ENE-ESE thay vi cho hudng NNE-NE nhu tai viing phu 4.1.

= Vimg 5: Dac diém truding séng cta viing ven bd vinh Thdi Lan khdc hin so
V(i cac vang ven b bicn Dang va vinh Bac Bo & hai diém sau:

- Tai ving nay khong chiu dnh hwdng ctia trudng séng trong gié mia dong bic.
Gi6é mba tay nam va bio 1a hai nguén dong luc séng duy nhat tic dong dén
vung ven bd vinh Thai Lan.

- Day la mot vung dong luc séng yéu do dic diém dia hinh ddy bién rat nong.
B¢ doc trung binh cho toan ving (trit khu vuc ven bo phia tay Phii Quéc) chi
khoédng 0.00007.

Do cao song hitu hi¢u cyc dai nam khoang 2.5-3m vai hai huéng séng nguy hiéin
1a hudng SW vii NW. Hai thing cé séng manh nhit 12 thing 7 vi thing 8. Tan
suat cic séng trong khoang huéng S-W chiém 39% vi theo cic hudng WNW-N
chi€m 19% con lai 42% tong s6 trudng hop 12 lang séng. Phan bé hai chiéu tr ung
binh ndm gitra d¢ cao va chu ky séng 1a 0.5-0.75m va 3-3s. Tan sudt séng bio tai
khu vie nay rdt hi€m va d6 cao sdng trong bao ciing khong 16n. Trong vong 40
nam thong ké chi ¢6 7 con bilo di qua va gay séng truc tiép tai khu vue vinh Thii
Lan. S6ng trong béo tai viing ven bo vinh Théi Lan chi ¢6 thé ¢6 vao thing 11-
12. B¢ cao song hiu hiéu véi chu k¥ 1ap 20 nam 1 l4n tai ving 5 13 4.5m va chu
k¥ song 10s. Ving 5 bao gom hai viing phu. Ving phu 5.1 1a khu vue ven bo tir
Ha Tién dén Rach Gid véi dac diém duge dao Phii Quéc vi cic dao lan can che
chan khi 16t theo cd hai hudng séng nguy hiém la huéng SW va NW. Ving phy
5.2 1a khu vuc con lai ¢6 dic diém duding bo theo hudng bic nam vi dén séng
tryc tiép theo cde hudng thinh hanh trong gié mua tay nam truyén vio. Cing
xuéng phia nam trudng séng theo huéng NW ciing manh do théat khoi anh huong
cua dao Phui Quéc. Bang,dua ra bang tong k&t phan ving trudng séng bicn dai
ven bé Viét Nam.
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Bang 60: Bang tdng két phan vung frudng song bién ddi ven bd viét nam

D6 cac song

[Tan suat xuat hién [P%), Phanbd Song bao
hu higu cue daiHudng song nguy higm hai chigy {120 nam
Vang Pia danh, &M [m] Vung phu va cac dac didm
hudng GiG Gio Gic  muaGio {Lang songiH [m] Hsig [m]  trudng song
duongbo mua NEfmea  NE g SWW T [s] [s]
SW
Hai ving phy 1.1 va 1.2,
1 tong Cai —2.5-3.03.0 - 3.545 29 26 10-15 B5-85 |1.1: Méng Cai - clra Théi. Séng hurdng
clfa Van NEENE S.SE 5.7 i0 nam rmanh v hutng thinh harh 13
NE - SW hutng S.
1.2: Clra Thdi - cifa Van. S6ng huang
dong bac tang dang ké trong khi séng
i hudng nam gidm va chuyén dan sang
i huéng SE.
| : Hai vang phu 2.1 va 2.2. :
2 Cira Van -p.0-55035-4.067 20 33 15-20 65-75 [21:Cla Van - clra Tung. Hudng song:
IDung Quiat N NE.E [SE 5.7 11-13 thinh hanh & NNE, NE,
NW - SE 2.2; Cira Tung - Dung Quét. Hudng
56ng thinh hanh chuyén sang N, NNE,
NW, db cao séng tang dang ké
7 Dung Quét—.0-7.0/5.0 - B.ORO P3 37 00-30 B.0-90 Ning o6 ddng luc séng manh nhat trén
: Phan Rang N, NE S, SE 5.7 12 -14 toan dai ven ba VN
I M-S
! hurong Gia  |Gio  |Gi6 muaGid  mual&ng songH [m] Hsig [m] {truéng song
duangbd  mua NEjmua  NE SW T [s] T [s)
sv | _
4 Phan Rang 4.0 -4.53.5-4.042 15 43 15-20 55-60 [Haivangphyd.ivad? i
CaMau NNE,SE [SE SSW 5.7 |11 4.1: T Phan Rang dén Binh An. Bo
NE - SW | icao song giam dén tir bac xudng nam.
' Hudng song thinh hanh l1a huéng NNE,
NE.
4.2: Tir Binh An dén Ca Mau. B caof
s6ng tang dang ké tr bac xudng nam,
hwreng thinh hanh chuyén sang huéng
E. ESE
5 Wen ba vinh 2.5-3.0 39 -SW 42 0.5-0.75 40-45 MHaiving phy:
Thai Lan 19-NW 3-5 10 5.1: khu vuc ven b Ha Tién dén Rach
Xu the Gid. Song rat nhd do duge Phu Quds
hung  theg va cac dao che chdn.
huong N - S 5.2: Rach Ca Ngat xudng phia Viing
Ca Mau. Cang xudng phia nam séng
cang manh lén dac biét 14 hudng song
INW.
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IV. KET LUAN VA KHUYEN NGHI

1. Két luan

Da téng quan tinh hinh nghién ctu séng bién trén thé gidi va d nudc ta. Trong
nhing nam vira qua chiing ta da ¢é duge cde thanh tru noi bat vé do dac va tinh
todn du bdo truomg séng bién phuc vu cac yéu cdu phdt trién kinh t¢ bién, xay
dung cong trinh trén bién, ven ho va bao vé 16 quéc. Mac dil vio nhitng nam cudi
cua the Ky 20 trinh do nghién ctiu s6ng bién trén thé gidi da dat duoc cdc thanh
tuu phdt trién hét stic nhanh chéng nhung chiing ta ciing d ndm bat dugc cic ly
thuyet, cong cu hién dai va thu hep dan khoang céch so véi trinh do nghién ciu
SOng tai mot s6 nude ticn tién va dic biét 1a so vdi cdc nude trong khu vue.

D3 dua ra cdc phuong phap nghién ctu séng hién dang duge st dung rong rai trén
th¢ gidi bao gébm cdc phuong phép tinh séng vimg khoi, viing ven bo va phucng
phap tinh séng dong thoi tir viing ngoai khoi vao ven by bing phuong phdp gii
phuong trinh CBNL s6ng dang phé.

Ba dua ra cdc ket qué tinh todn trudng séng trung binh theo céc hinh thé sinop
dac trung viing bién Pong va ving vinh Bic b trong céc thang 1, 4, 7 va thang
10 nhan duge bing phuong phap glal phuong trinh CBNL s6ng dang tham s6.
Trén co s thong ke s6 liéu quan trac séng nhiéu nam tai cic tram ven b da
thong ke cdc dac trung do cao, chu ky séng trung binh vi téc do gi6 trung binh tai
cdc tram hai van ven bo trén toan dai ven bién Viét Nam. Déng thai ciing thong
ke cdc gid tri do cao song cuc dai va chu k¥ twong (ng tai cic tram hai van ven bo
tng vl phin bo trudong séng trong bao doc by bién nude ta.

Dua vao cic két qua tinh séng chi tiét cho cdc diém doc b& nude ta véi budce luéi
0.5 d0 kinh vi da tién hanh phan viing ch& do s6ng viing bién ven bd. Két qua da
phén thianh 5 ving ciing véi 8 phu viing va dua ra cdc ddnh gid dac diém ché do
truong song tai ting viing, phu vang .

2. Khuyén nghi

Cén thiét tién hanh tinh todn trudng séng viing bién khoi dua vio cdc tr uong g16
khoi phuc dé ¢6 duogc bo s6 liu truding song vung bién khot véi do dai khong it
hon 20 nam va theo ting obs (mot ngay 4 s6 liéu) cho ting diém doc by nude ta.
Céc s6 ligu nay duoe sir dung d€ tinh todn ché d6 trudng séng ven bd phuc vu cdc
muc tiéu khdc nhau nhu xay dung cong trinh bién, béo vé bd bién, cong trinh giao
thong hang hai chéng x6i 10, sa boi vv. Hién nay do chua c6 duge bo s6 ligu séng
vung khoi thong nhat nén cdc ket qua tinh todn trudng séng phuc vu cdc cong
(rinh ven bi¢n cia cdc ¢d quan khdc nhau thudng sai khac nhau rat 16n.

Déi voi trudng séng ven bd can thiét phdl sit dung phuo’ng phap tinh séng hién
dai, tinh truc tiép cho timg thanh phdn phé séng tir viing khoi (nudc san) vao dé
¢6 thé nhan duge cde dac trung phan bs trudng séng vung ven bo tuong img véi
trudng séng ving ngoii khoi.
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HOAN LUU BIEN DONG

I. TINH HINH NGHIEN CUU

Tuong tu nhir cée diéu kién khi wong va khi hau Bién bong, cic dac trung vat 1y,
dong luc Bién Dong ciing ¢6 su bién dong rat 16n theo khong gian va thoi gian.
Trong phan nay ching ta khong dé cap dén thity triéu. mot hién tugng cling bao
trim toan bo Bién Pong va duoc trinh biy trong phan khac cda tap tai lieu nay.

Do su gia tang cdc hoat dong hang hai va quan sy trén khu virc Bién Dong, dic
biet trong thdi k¥ chién tranh the gidi lan thit I, cdc quan trdc hoan luu trén toin
khu vie dd duge ti€n hanh twong d6i rong khip, cho phép mo 14 mot s6 dic trung
cd ban nhdt cha hoan Iuu lién quan 16i hoat dong cha gié mua trén bién. Lan ddu
titn cdc so d6 hodn luu nude Bién Dong di duge cong bo trong Atlas cua héi
quan My nam 1945 (US Navy, 1943). Cdc vée-to dic trung cho dong chay trén
mat bién trong hai mla cling véi huéng gi6 thinh hanh. dugc the hién qua hoa gié
cho cdc vimg bi€n. cho thiy dac diém co ban nhat cia ching la hién tugng déi
hudng manh theo su luan phién cta gié mia. Trén cic so do dong chay ciing thiy
duge sy hicn dién clia mot s6 xody quy mé vira v nhd clia hoan lwu trén mat
bién.

Trong nhiing thip nién ti¢p theo. nhidu chuyén khéo sat bién téng hop da duoc
tién hanh thong qua cdc hgp tic quoc € va khu vuc st dung cic tau khdo sat
khoa hoc ca Ha Lan, M. Nhat ban, Lién X6, Trung Quéc. v.v... Su tham gia cita
cac nha khoa hoc Vigt Nam ciing dugce timg bude ting cudmg ddn va chi dong
hon. Tuy chwra ¢6 mot chuong trinh riéng nghién ciu vé dong lyc hoc bién, song
trong phan 16n cdc chuyén khao sét cia rieng minh hoac tham gia vdi Quac té,
hoan luu va cdc yéu 16 thiy dong luc khac luén duoc xem 1a mot trong nhiing noi
dung nghién ciu quan trong nhét cha hau hét trong cic dé tai cla nhimg Chuong
trinh nghién citu bién Viét Nam tix trudc dén nay.

Nhiing k¢t qua phan tich, ong hop so ligu thu thap dugc trong va ngoai nude di
cho ra mat mot s6 cong trinh nghién ciiu vé Bién Dong trong d6 che do thuy
dong luc va hoan luu bién ngay cang duge bd sung va thé hién 16 hon. Dang chu
y nhat 1a cong trinh mang tinh téng hop ciia Wyrtki K. (1961), trong d6 da dua ra
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cac dac trung bi€n dong mua co ban cia dong chay trén mit trén toan Bién Dong
va cdc bién ké can. Co s& dé xay dung cdc ban d6 nay chil y&u 1a s6 lidu khao st
nhiét do theo do sau (BT.XT), nhi¢t-mudi-do sau (STD), nhiét-d6 dan dién-do sau
(CTD). vi tri tau va phao tréi trén mat bién duoc thu thap va téng hop cho dén hét
thap nién 1950. Pay 1a cong trinh ¢é tinh bao qudt 16n va da duge sir dung cho
nhi¢u muc dich nghién citu khoa hoc va ing dung cho kinh t&, quan su va kiém
sodt moi truong Bién Déng trong sudt 40 nam qua. P6i véi vinh Béc Bo, cdc ban
d6 xu the dong chay trinh bay trong Bio cdo két qua diéu tra t6ng hop vinh Bac
Bo (1964) két qua cua Chuong trinh hgp tic Viét-Trung vao ddu thap nién 1960
da gép phin cho ta hicu 16 hon vé xu thé hoan luu khu vire trong diéu kién chiu
tac dong cua gié mua. Day 1a két qua téng hop s6 licu do dong chay két hop véi
tinh todn theo truong nhiét-mudi, dd dua ra mot s6 dic di€ém mdéi cta hoan luu
nhu sy hi¢n dién cua dong hudng nam ven bo (ay vinh Bac Bo trong ca hai mla
vi tOn tai Xody cuc bo trén phin bac cta vinh.

Trong cdc thap nién ti€p theo, nhiéu chuong trinh diéu tra téng hop da duoc tién
hanh trén khu vuc Bién Dong, tuy vy cdc cong trinh vé hoan luu di duge cong
bo cha yéu la cic truong hoan luu dia chuyén xay dung tit cac trudng nhi¢t do va
do muoi thu dugce trong tiing chuyén khao sdt hodc di 16ng hop va phan tich cho
moét $6 tap so lieu lich st (Xu va nnk, 1982, Siripong, 1984, Dé tai 48B Ol1-
01.1990, Bogdanov va Moroz, 1994, D.V. Uu va Brankart, 1997). Cing trong
Khoang thai gian néu trén, cdc két qua khao st dd gép phan mo ta khd chi tiét
trutmg dong chay cho mot s& viing bién cu thé trong dai ven bd phuc vu cdc yéu
cdu cua phit trién Kinh t¢, khai thac v bao v¢ chil quyén an ninh trén bién.

V&1 muce dich nghién citu phat hién cdc quy luat phan b va bién dong cua truong
hoan fuu Bién Dong tién 61 du bdo chiing. cdc nha nghién cidu bién Viét Nam va
quoc & da s dung phuong phdp mo hinh héa déi véi toan bién hoic tiing khu
vuce trén co so st dung cac nguon o6 li¢u da thu thap duge va cac phuong phiap mo
hinh phan tich va mé phong ngay moét hoan thién hon.

Nhim nghién cttu ddnh gia vai trd ctia cdc nhan t6 co ban hinh thanh ché do
hoan luu bién. cic mo hinh chan doan di lan luot xudt hién tir dau nhitng nam
1960 trong mot s6 cong wrinh khoa hoc nhu mé hinh héa tinh todn dong chay gié
cua Nguyén Dic Luu (1969), dong chay tong hop cia Hoang Xuan Nhuan
(1983), Pohlman T. (1987), Ping-Tung Shaw and Shenn-Yu Chao (1994), Shenn-
Yu Chao va nnk (1998), v.v.. Nhiing két qua thu dugce da gop phan 1y giai vai o
quan trong cha trudng gié lén su hinh thianh va bién dét cha hoan luu trén mit
cfing nhu cdc tang sau cta bién. Tuy nhién cdc truong nhiét do, do mudi va gio st
dung trong c¢édc mé hinh néu trén con chua dam bao mitc do chi tiét va chinh xdc
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can thiét. mat khiac, do chi tict coa cdc mang [udi tinh todn cling chua thé bao
quat hét cic qud trinh ¢6 quy mo nang hugng cao vi vay cdc truong hoin luu thu
ducc chi méi mo ta mot s6 dic trung co ban cha bite tranh téng thé cia hoan luu
mua. Viéc tach riéng ting qud trinh chua cho phép phan dnh day du cic dac diém
hoan luu da thu duge wr viéc phan tich cac két qua khao sat dong chay va cic
truong nhiét, mudi.

Khi x4y dung Atlas Qudc gia (1995) nham dédp ting cdc yéu ciu khoa hoc va thuc
tién dong thoi trung thanh véi cdc két qua do dac, céc tac gia da dua ra cdc ban dé
trén ¢d s& ket hop nhitng ban do ctia Wyrtki (1961) véi cdc két qua khio sdt cic
viing bién ven bs Viét Nam, trong do ¢é cdc ban d6 xu thé hoin luu tir Béo cdo
két qua diéu tra tong hop vinh Bic Bo (1964). Bén canh cdc ban d6 nay. ciing
dén ra cdc ban d6 dong chay dia chuyén ciia Dé tai 488 01-01 (1990) do V4 Van
Linh va cdc cong tac vién tinh todn trén co s su dung mdt khéi luong 16n s6 liéu
nhiét do va do muoi luu it tai Vién Hai Duong Hoc. Cic ban d6 dua ra trong
Atlas Quoc gia da phan anh nhitng k&t qua nghién ciiu hoin luv Bién Dong dén
gita thap nién 1980. qua d6 ciing thay duge yéu cau nghién ctu vin dé quan
trong nay trong nhitng nam tiép theo.

Trong nhitng nam gan day, phuong phdap mo hinh héa theo hudng hé thong, da
dugc phaét trién trén thé gidi, phuong phap nay ciing da duoc ting dung dé nghién
ctu hoan luu Bién Dong. Bén canh cdc cong trinh trién khai & nuéc ngoai nhu
Metzger E.J and H.E. Hurlburt (1996). L.é Ngoc 1.y va Phi Luong (1997). v.v..,
dé tai KHCN 06-02: Nghién citu cdu triic ba chiéu thity déng liee hoc Bién Pong
thuoe Chuong trinh Nghién ciu bién giai doan 1996-2000 ciing dd duogc trién
khai. Nhitng két qua thu dugce thong qua ¢ng dung mo hinh todn hoc tién tién va
phuong tién tinh todn hién dai da cho phép mé phong chi ti¢t hon cac dac trung
phan bo khong gian cua hoan luu va su bi€n dong cua ching trong ché do gié
mua. Vé&i nhitng s6 lieu diéu kién ddn vao va cdc tdc dong doéng bo va gin vdi
thuc t& hon, cdc két qua thu dugc trong khuon khé dé tai KHCN 06-02 da cho
thay kha nang thiét lap cdc trudng hoan luu thue ctia Bién Pong vi du bio ching.

I CAC NHAN TO CHU YEU HINH THANH CHE DO HOAN LUU BIEN BPONG

Nhu ching ta déu biét, bén canh su phu thudc vao cdc luc tdc dong lén toin bo
khéi nudc bién, cdc dac diém hoan heu cfia mot thily vue bién con phu thudc rat
I6n vao cic diéu Kién dia hinh vi kha ning trao doi nude vdi cde thity vue ké can.

Tinh phuic tap cia diéu kién dia hinh bién va bo Bién Dong dd tao nén su da dang
va bién dong I6n cua phan bd khong gian va thor gian cdc nhén toé tic doéng 1én
nudc bién nhw cic truong khi twong. twong tic bién- khi quyén. tuong tdc dat-
bién va tr d6 hoan Iiru Bién Pong cling ¢6 nhitng dic diém phifc tap twong tng.
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Hinh 79. Ban dé dia hinh Bién Dong

Bi¢n Pong c¢6 gan 4 triéu kilomét vuong dién tich bé mat, trong d6 khoang mot
nua la cdc vinh, eo bién va thém luc dia véi do sau dudi 100 mét trai dai doc boy
tay bién tir 5° vi do nam dén 25° vi do bic. Ving bién nong cia Bién Pong duoc
noi lien véi Bien Pong Hai (Trung Quéc) qua eo Pai Loan va bién Java qua eo
Malaca.



Hellernan vé Rosenstein (1983)
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Khu vie nude sau chiém toan bo phin trung tam va dong bic bién véi hai eo bién
sau Luzon (trén 5000 m) va Midoro (trén 2000 m) ndi lién véi cdc viing nudc sau
cua Thdi Binh Duong va bién Sulu. Do tinh phiic tap clia dia hinh (hinli 79) c4c¢
viug lanh tho va bién bao quanh Bién Dong ma cic dang dia hinh by bién cing
heét sie phiie tap trong d6 ding ¢hid ¥ ¢6 nhiéu khu vue véi do doc rit 16n nhu cédc
bor bién sau doc mién trung Viét Nam. tay Philippines vi Kalimantan.

Tuy la mot bicn ven dai duong, Bién Dong ¢6 thé duge xem nhu mot thay vue
hau nhu khép kin. Mat khiic, do cdc vang bién sau chi tap trung tai khu vuc trung
tam bién, lai duge két noi tryc 1iép véi cic eo bién sau Luzon va Midoro, vi vay
anh huong ctlia trao doi nude véi Théi Binh Duong 1én cic ving bién nong ndm xa
hon vé phia tay thudng rat han ché.

Doi véi Bién Dong dic diém quan trong nhat ciia cac nhan t6 tic dong lén mat
bién 4 sy bién dong manh mé& cla chitng theo khong gian va thoi gian. Su bién
doi theo thoi gian chit yéu do ché do cna gié mita gay nén, con bién d01 theo
khong gian lai do nguyén nhan dia hinh va cdc qua trinh hoan hru khi quyén nhiét
dat - xich dao quy mo lan.

Theo tinh chdt luin phién cta gié mba. cic trudng gié trén bién trong hai mia
dac trung ¢6 hudng thinh hanh hoan toan déi 1ap nhau. Diéu nay ¢d thé dé dang
nhan thdly (rén cde ban do gio. hoa gi6 da duge cong bo tr trude dén nay. bat dau
W cac ban do hoa gidé va dong chay mat do Hai quan Hoa Ky cong ba nam 1945
(US Army, 1945), dén cdc truong ung sudt gié cua Halleman va Rosenstein
(1983). (cdc hinh 80 va 81). va Atlas khi tugng thity van Bién Péng (1994) do
Tong cuc Khi tugng thily vin xuit ban.

Bén canh su phan hoa (heo thai gian, chiing ta ¢6 thé thay dugc su phan héa theo
khong gian thong qua cdc trudng giéd va xody (roto) dng sudt gid dac trung cho
ting vung bicn (cdc hinh 82 va 83). Su phin héa kha rd nét cua huéng gié duge
thé hién nhat trong cdc thdng mba he (hinh 81). Nhiing két qua nghién ctu trong
thai gian gdn day trén pham vi toin Bién Déng ciling nhur ¢cdc viing hep hon cang
chiing minh nhan dinh néu trén la ding (Dinh Van Uu. 19954, 1995b). Diéu nay
¢6 thé thay dé dang wrén cdc ban do xody ing suat gié trén mat bicn duge xay
dung tuong Gng tlt cic truong tng sudt g16 cua Halleman va Rosenstein (1983).

Nguycén nhin cua sy phan héa nay chu yéu do cic hinh thé khi dp dac trung cta
khu vuc nhiét d6i — xich dao quy mo 16n, trong d6 su hién dién va dich chuyén
cua dai hor tu nhi¢t ddi déng vai tro quyét dinh. Qud trinh bi¢n doi va dich
chuyén cnia h¢ thong khi dp néu trén ciing véi hé qua phin héa trudng gié con
gan lién v4i qud trinh phat trién, 16n tai vA bién doi cha gié moa. Trong mua
dong. khi hoat dong ctia gié mlia Dong Bac bao triim trén toan bo khu vuc Bién
bong viv cdc viing ké can. su phan héa khong gian cia hudng gié chu yéu do dac
di¢m dia hinh dat lién va dudng bo gdy nén, déi véi toan viing bién khoi hudng
16 thinh hanh gan nhu nhau.
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Hinh 81. Trudng Ung sudt gid trén mat bién trung binh dac trung cho mua he (thang 7) theo
Helleman va Rosenstein (1983)

Trong mua he, nhu chiing ta déu biét, pham vi hoat dong ctia gié miia Tay — Nam
chi giGi han & phia nam dai hoi tu nhiét d6i, ma vi tri cta dai hoi tu nhiét déi lai
bién ddi thuong xuyén trén khu vuc Bién Pong va cic bién ké can. Véi dac diém
phan b6 cla truong dp nhu vay, hién tuong phan héa hudng gié trén bién trong
mua heé la tdt yéu, vi theo quy luat vat 1y trén phia bac cua dai hoi tu nhiét déi
truong gioé chinh 1a tin phong bac ban cau.
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Hinh 82. Truong roto Ung sudt gié trén mat bién trung binh thang 1 (dyn/cm?) tinh theo truong ung
_sudt gio cua Halleman and Rosenstein (1983)

Cung vai su bién dong cua truong dp va gio, cac yéu to khi tuong va nhitng dac
trung tuong tac bién-khi quyén lién quan déu chiu su bién dong 16n theo khong
gian va thoi gian. C6 thé dé dang nhan thdy cac hé qua néu trén khi xem xét phan
bo cic truong mua, boc hoi va trao doi nhiét qua mat bién. Trén hinh 84, dua ra
mot vi du vé su bat dong nhat rat 16n theo khong gian cta téng luong mua nam
trén Bién Dong.
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Hinh 83. Truong roto Ung sudt gi6 trén mat bién trung binh thang 7 (dyn/cm?) tinh theo trudng ang
sudt gié cua Halleman and Rosenstein (1983)

Trong mua gi6 Pong- Bac, khi khoi khong khi kho, lanh tir luc dia phia bac tran
xuong, do su két hop giita cuong do gié 16n va nhiét bic xa gidm sit, tao nén su
mat nhiét cuc dai tai khu vuc bac va tay bac bién, dac biét trén dai ven bd (hinh
85).

Trén ving bién nay, lugng nudc boe hoi vugt xa luong mua da din dén su thicu
hut can can nudc ngot va hinh thanh thong luong muéi di vao bién, diéu nay duoc
thé hi¢n trén hinh 86, thong qua thong lugng nhiét 4n trao d6i giira dai duong va
khi quyén trong mua gi6é Pong-Bac.
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Hinh 84. Phan bé téng luong mua ndm (mm) trén Bién Dong

(theo Dé& tai KHCN 06-02)

Trong mua he, do anh huong cua dai hoi tu nhiét déi két hgp véi hoat dong cia
cdc dp thap nhiét d6i va bao, lugng mua trén ving tay va tay- nam 16n hon téng
luong boc hoi hinh thanh cdn cin duong nuée ngot trén mat bién (hinh 87).
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Hinh 85. Téng lugng nhiét (w/m?) trao déi qua mat bién trong mua déng (frung binh thang 1)
theo Oberhuber (1988).

Phéan b6 ctia luong nhiét téng cong trong miia he do c¢6 su tang cudng cla biic xa
mat troi nén c6 su dong déu hon trén toan vang bién dugc thé hién trén hinh 88,
thong qua thong lugng nhiét 4n trao déi gita dai duong va khi quyén trong mia
g16 Tay-Nam.
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Hinh 86. Téng luong nuéc (mm/thang) trao déi qua mat bién (P-E: mua- béc hai) trong mua
doéng (Oberhuber,1988)
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Hinh 87. T8ng lugng nuéc (mm/thang) trao ddi qua mat bién (P-E: mua- béc hoi) frong muia hé
(Oberhuber,1988)
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Hinh 88. TGng Iuong nhiét (w/m?) trao déi qua mat bién trong mua hé (Oberhuber, 1988)

Nhiing dac diém tu nhién néu trén di tao nén su bién doi manh cua hoan luu va
céc trudong nhiét mudi Bién Dong theo ca khong gian 1an thoi gian. Mat khac, do
st trao d6i nudc gitta Bién Dong va cdc dai duong va bién ké can tuong déi nho
nén c6 thé cho riang ché do thily van dong luc Bién Dong, ngoai trir chuyén dong
thay triéu, chl yé&u do cdc qua trinh tuong tic bién- khi —luc dia khu vuc tao nén
trong d6 gi6 mua dong vai tro quyét dinh.
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Cu tng voi cac nhan t6 tic dong 1én mat bién nhu cdc thong luong co ning, nhiét
vit dm. cdc qud trinh trao déi gita Bién Pong véi thiy vuc bién ké can va dal licn
ciing ¢6 sy bién dong I6n theo thoi gian va khong gian. Nhimg hifu biét vé cac

quy luét nay la het site can thiét khi nghién ctu ché do thiy vin va hoan luu
bién.

11 CAC PAC DPIEM CO BAN CUA HOAN LUU BIFEN PONG

Trén ¢6 so phan tich cdc diéu kién ty nhién, cdc nhan (8 dnh hudng chu yéu va
cac két qua nghien ciiu 1y thuyét, phan tich, téng hop 6 liéu kth sdt c6 thé
l(hdn0 dinh rang ch& do hoan luu Bién Pong mang tinh chit hoan luu mba va 1
k&t qua cua qud trinh tuong tic bién-khi quyén khu vuc trong diéu kién hoat dong
manh mé cua gié mia. Nhu'vay ching ta ¢6 thé thiét lap cic ban dé hoian lvu cho
tng thai ky cu thé voi miic do tin ‘cay va chi ti¢t phu thude vao timg quy mo thoi
gian, Dua trén co s cdc ban dd nén nay ngudi sit dung cd thé bo sung va chi tiét
héa cho timg khu vire va cho timg thoi ky cu thé theo yéu ciu. Cic s6 lieu phuc
vu thiét 1ap cédc biic tranh hoan lun chi tiét a cdc trudng tic dong trén mat phan
cich bién — khi quyén, diéu kién trao déi nudc véi céc thuy vuc ké can va trao
d6i song- bién. Cic truong hodn luu nén s& dam bio cho viée thiét [ap dicu kién
ban diu va dicu kién bicn bic¢n ha khi tricn khai cic mo hinh tinh todn va du bdo.
Cong cu cha yéu d¢ trién khai Ia cac mo hinh phan tich s& licu khi tuong, hai
duong nhiéu chidu da va dang duoc phdt trién va tng dung réng rai trén the gl(n
can ¢t vao nguyén 1y k¢t hop cde s6 lien cdp nhat cla cdu tric nhiet. mudi v
hoin luu trong thoi ‘diém nghién ctiu véi so licu nén.

Trong giai doan hién nay. viéc 1ap cac ban dé hoan luu nén cho Bién bong van
con trong giat doan hoin thién. Tuy rhién. ching ta ¢é thé dita ra mot s& ban dé
hoan hru ¢o s6 phan dnh nhing dic trung chinh cta ché do hoan lue Bién Pong.
da duge nghicn citu va phat hién trong suot the ky XX.

Can cu vao cdc két qua nghién ctu trong nudc, trén quan diém trung thanh véi
cdc két qua phan tich s6 liéu khio sat truc tiép, ching ta ¢ thé 1ay cdc ban dé
dong chay tang mat trong Atlas quéc gia (1995) lam co sé cho ¢hé do hoan luu
trén mat Bién Pong. Cdc ban do ndy di duge cdc tic gid 16ng hop tit ban dé duoc
xdy dung cin ¢ vo cdc 50 liéu khao sit cia chuong trinh NAGA (Wyrtki, 1961)
va s¢ do dong chady vinh Bac Bo theo chuang trinh hop tdc Viét — Trung diéu tra
tong hop vinh Bic Bg (Bido cdo két qua diéu tra téng hop vinh Bic Bo, 1964).
Atlas Quoc gia cling dua ra cdc ban do dong chay dia chuyén duge tinh theo cic
truong nhi¢t mudi phén tich trén cac chudi s6 liéu ¢é tai Vien Hai duong trude
nam 1990 (B¢ tai 48 BO1-01. 1990). Trude d6. Xu va nnk. 1982 cing da dua vao
s0 liéu lich st giai doan 1921-1970 dé tinh toan vi dua ra phan b khi hin cua
hoan fuu mia Bién Dong véi nhiéu diém tuong tu nhu cia Wyrtki (1961).Trén co
s¢ cdc ket qua phan tich nhiét mudi chi tiét sit dung co s&r dit ligu quan tric day
du hon cho giai doan tor 1909 dén 1995. Pinh Van Uu va Brankart (1997) da dua
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ra cdc trudng hoan luu dia chuyén cho phép cu thé héa thém mot s6 dac trung
cla hoan luu Bién Dong. Trong thoi gian gan day. mot s6 thir nghiém phan tich
trudng dong chay Bién Pong dua trén co s dit licu dong chay tang miu CD-ROM
“Surface Ocean Current Data set” cia JODC ciing gép phan khing dinh thém
nhitng dac diém co ban nhit cua hoan luu ting mat trén viing bién sau da duogc
phan anh truéc day (Nguyén Thanh Phuong, 1999, Pé tai KHCN 06-02,02000).
Pé phuc vu cdc yéu ciu thuc t€, can phat wrién va iing dung mot cong cu phan tich
va tdng hop cho phép phan anh dugc cédc dic diém chung clia hodn luu trén co s&
cdc nguodn s4 liéu néu trén duge luu tri trong dang so.

Nhiing k&t qui nghién ctiu hoan heu Bién Dong bang phuong phdp mé hinh héa
da gép phan giai thich cdc nguyén nhan hinh thanh va bién dong cta h¢ théng
hoan luu, déng théi cho phép xdc dinh céc cau tric khong gian cla chiing, ké ca
nhitng khu vuc rat it $6 liéu quan tric truc ti€p ciing nhu tai cdc tAng siu cua bién.
Bén canh dd, cdc dac trung cha hoan luu duoc luu trit trong dang s hoan toan ¢6
thé ddp wing cdc yéu cau cua ngudi sit dung. Theo hudng nghién citu d6, chiing ta
dang ¢6 ging dat téi nhitng két qua tinh todn ¢6 kha nang phan dnh 161 da cac dic
dié¢m cuia trudmg hoan luu da dugc rit ra tir 86 licu do dac, trong dé chi trong ché
do hoan luu clia 16p nuSe mat bién. Trén quan diém nay ¢6 (hé chon ciac Két qua
mo phong hodn luu ctiia Pé tai KHCN 06-02 [am tai liéu tham khao khi nghién
ctiu, st dung ch€ do hoan lvu nén Bién Dong dbng thoi véi cdc tai lidu rit ra tir
khao sét truc tiép ciing nhu tinh todn dong dia chuyén tr s6 liéu nhiét, mudi nhu
da trinh bay trén day. Do mé hinh hoan luu sir dung trong dé tai KHCN 06-02 12
md hinh theo huéng nghién ciiu hé thong da tinh dén ciac qua trinh dugc xem xét
trong cdc mo hinh chan dodn viu dia chuyén vi vay viée st dung cdc két qua theo
hudng nay 13 hoan toin hop 1y véi véu cdn bo sung va hoan thién trong qua trinh
khai thic, sir dung.

Céc két qua nghién citu & nude ngoat ciing da gép phan lam sang td thém céc chi
tiét coa ché€ do hoan luu Bién Dong. Trong cong trinh mdi diy Jyan-Yu Hu va
nnk. 2000 di dua ra cac so d6 hoan luu duge tong hop tir han hét cic két qua phan
tich s6 liéu khao sat vi mo hinh hoa da duge cong bo & nude ngoai dén nam
2000. Day 1a mot cong trinh tong quan day di nhat tr trudc dén nay vé hoan luu
Bién Pong, trong dé cdc tdc gid di sau phan tich mét s6 dic diém hoan hru dic
trung nhu hodn luu mita. dong chay &m Bién Pong. su xam nhap cua Kuroshio.
Cin ¢t vao cdc tal liéu co ban néu trén, chiing ta s& 1an luot di sau phan tich cic
dic trung co ban ctia ché do hoan lmu nude Bién Dong tir quy mé toan bién dén
quy mo ¢de ciu trice cuc bo, hoan luu trong cdc vinh va dai ven bor Viet Nam.

1. Hoan luu chung Bién DPong

Nhu di phan tich & phan trén, hoan luu chung cha Bién Dong thuc chat 13 hoan
fru mua. ¢6 thé so dé hda bing hai bic tranh hodn luu co ban gan nhu d6i lap
nhau tuong tng hai mua gié: gid mua Dong-Bac (mia doéng) va gié mua Tay-
Nam (mua he).
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Dai véi thii ky chuyén tiép, phu thugc vio qué trinh thay thé clia cdc truong khi
tuong trong timg nam cy thé ma cdc dac trung hoan luu 6 thé xuat hién s6m hon
hoac luu lai lau hon. Sau day ching ta chi tap trung phan tich céc dic diém co
ban cta hoan luu chung Bién Dong trén co sa phan tich dac diém cta hoan luu
hai miia chinh. B¢ lam séng to cac dac di€m cua hoan luu chung Bién Pong, bén
canh cic ban d6 tr Wyrtki (1961). ching ta s& s dung cdc két qua t6ng hop cita
Fang vi cdc cong tiac vien duoc phan tich trong téng quan ciia Jyan-yu Hu vi nnk.
(2000} va cac két qua cta dé tai KHCN 06-02 (2000), ciing nhu tham khao cdc
ket qua cla dé tai 48 B 01-01 (1990).

1.1. Nhitng ddc diém co ban cia hoan luu dia chuyén Bién Pong

Hinh thanh do két qua tuong tic bién-khi quyén khu vuc xich dao nhiét déi Pong
Nam A, véi su bién dong manh cua cdc trudong khi tugng trén bién. cic trudng
nhi¢t do va do6 muoi cling ¢6 su bicn dong ding k¢ gitia cdc thang trong nam. Su
bi¢n dong cua céic truong nhiét mudi la mot trong hai nguyén nhan co ban tao nén
hoan luu téng hop cla bién. DE phan tich 15 vai trd ctia cdc nhan t§ d6, trong
phin nay. chiing ta di sdu xem xét nhimg dic trung co ban cha dong dia chuyén
va hoan luu dia chuyén Bién Dong. trong phan sau chiing ta s¢é phan tich vai tro
cua hoan lwu gid va tuong tic gitia hai y&u t6 gié va nhigt mudi.

Nhu da phan tich trén day. cdc truong dong chédy dia chuyén hien di cong bo déu
dua trén co s cac trudng nhiét mudi thu duge tlr két qua phan tich sé liéu lich s,
hodc 6 liéu mot s6 chuyén khao sit nhat dinh. Pang chd nhat 13 cdc ban d6
dong dia chuyén do V& Vian Lanh va tap thé tic gia din ra trong Atlas qudc gia
(1995) can cit theo cdc truding nhiét-mudi phan tich cho ¢ Iudi 1x1 do kinh, vi.
Trong cong b6 méi nhit cia Brankart va Dinh Van U, 1997, trén co s6 két qua
phan tich cic trutng nhiét-mudi theo phuong phiap bién phan dao (VIM) cho 6
ludi 1/4x1/4 do kinh vi. da dan ra cidc truong dong chity dia chuyén cho hai mia
voi nhiéu dac trung chi tiét hon so véi cde trudng thu duge trude day cita Xu va
nnk (1982) va Dé tai 48 B 01-01 (1990). D¢ phan tich rd6 hon mitc do chinh xdc
cua cdc truong nhiét-mudi, ching ta lan luogt phan tich mot s6 két qua cla
Brankart va Pinh Van Uu, 1997 so sdnh v6i cdc két qua khdc hién c6. Trén cic
hinh 11-16 dan ra cic truong nhi¢t do, do mudi va hoan luu dia chuyén tuong ting
lay tir tad [1i¢u nghién ciu néu trén.

So sdnh véi cdc k&t qua da cong bs trude day, c6 thé khang dinh muic do chi tiét
va chinh xdc hon clla cic truong thu dugc, trude hét d6i véi nhiét do va do mubi.
C6 thé thay su hién dién rd nét clia viing nude tréi nam Trung Bo trong mia he
thong qua trudng nhiét do (hinh 89} va trudng do mudi (hinh 91).

Trong mua dong. cic két qua phan tich déu cho thdy miic do xam nhdp cua cic
khot nude lanh bac vinh Bic Bo vi bac Bién Dong vé phia nam véi cac dic trung
d0 muoi khdc bi¢t nhau do nguén gde nude ven bd va ngoai khoi tuong ng.
Trong mua nay ciing thdy sy hién dién clia mdt ving nudc 4m nam tai cdc khu
vire trung tam vinh Béc B¢ va ngoai khoi Bién Déng.
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Cic trudng nhiét muoi theo két qua phan tich 3D cho ta thiy rd cidc dac diém chi
tiét cua quy luat phan bo cdc yéu t6 nay nhu hé qua cia qua trinh tuong tac bién-
khi khu vuc da duoc nhiéu nha nghién ctu trong va ngoai nudc thira nhan thong
qua phan tich dinh tinh. dinh luong ciing nhu mé hinh hoéa .

Nhiét do tang 10 m
thing 7&8

100 105 110 115 120

Hinh 89. Truang nhiét dé nuéc bién tang 10 mét trong mua hé (thang 7 va 8) theo két qua ung
dung mo hinh VIM (Brankart and D.V. Uu, 1997)
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Hinh 90. Truong nhiét dé nuéc bién tang 10 mét trong mua déng (thang 1 va 2) theo két qud ung
dung mé hinh VIM (Brankart and D.V. Uu, 1997)
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b6 muoi tang 10 m
thang 7&8
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Hinh 91 Trudng do mudi nudc bién tang 10 mét trong mua he (thang 7 va 8) theo két qua ung
dung md hinh VIM (Brankart and D.V. Uu, 1997)
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Hinh 92. Trudng dé mudi nuéc bién tang 10 mét trong mua déng (thang 1 va 2) theo két qua ing
dung mé hinh VIM (Brankart and D.V. Uu, 1997)

Céc ban d6 hoan luu dia chuyén thu dugc cho phép khing dinh nhing nét co ban
cua hoan luu ma Wyrtki (1961), Xu va nnk (1982) va Dé tai 48 B 01-01 (1990) da
dan ra, dong thoi ciing thay xuat hién cdc xody cu bo véi kich thude khac nhau va
su bién dong ding ké cua ching. Hoan luu nude ting mat Bién Dong trong mua
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dong hinh thanh nén moét xody thuan chinh trén phan 16n khu vuc bién sau kém
theo hién tugng cuong hdéa dong doc bo mién trung Viét Nam.
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Hinh 93. Trudng dong chay dia chuyén frong mua he (thang 7 va 8) tinh theo trudng nhiét-mudi
moé hinh VIM (Brankart and D.V. Uu, 1997)
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Hinh 94. Trudng dong chdy dia chuyén trong mla déng (thang 1 va 2) tinh theo trudng nhiét-
mudi mé hinh VIM (Brankart and D.V. Uu, 1997)
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Cac dac diém nay da dugc phan anh trong cdc cong bo dua trén sé liéu quan trac
(Wyrtki, 1961, Atlas Quéc gia, 1995, Nguyén Thanh Phuong, 1999, Dé tai
KHCN 06-02. 2000) va dugc mo phong chi tiét hon bang két qua mo hinh 3D (Dé
tai KHCN 06-02, 2000). Diéu nay co6 thé duoc ly giai bsi su hién dién xody
duong clia tng sudt gi6 trén viing bién sau nam Bién Pong khi gié mua dong bic
thinh hanh trén toan thuy vuc (hinh 82).
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Hinh 95. So dé dong chdy dia chuyén mua déng 1983/1984 theo Bogdanov va Moroz (1994)
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Tai ving bién ngoai khoi nam Trung Bo xody thuan 16n bi thu hep theo chiéu
ngang hinh thanh nén xody thuan nam Bién Dong véi dai hoi tu theo hudng kinh
tuyén. Cic két qua khdo sdt va tinh toan déu khang dinh dac diém nay véi vi tri
truc hoi tu nam trén dai kinh tuyén 109-110°E bit dau tir 5-5°N dén 14-15°N va
chuyén huéng dan vé dong-bac. Tai ving bién tay Luzon ton tai mot xody thuan
phu kha 6n dinh bj tach khoi xody thuan phia nam boi mot xoay nghich trung tam
bién. Trén viing bién bic Borneo dong chay sit by di vé phia tay-nam da hinh
thanh nén cdc xoay nghich nam phia dong xody thuan nam Bién Doéng.
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Hinh 96. So d6 dong chay dia chuyén mua hé 1984 theo Bogdanov va Moroz (1994)
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Trong mua he, trong xu thé chung cia hoan luu xody nghich trén toan bién, cé
thdy su xudt hién hai xody nghich nhé hon tai cdc khu vuc ngoai khoi nam Trung
Bo va bac Hoang Sa. Giira hai xody nghich nay 1a mot xody thuin gin b bién sau
Trung Bo. Trong cic diéu kién nhat dinh. xody thuan nay c6 thé bao gém ca ving
hoat déng nudc troi do hiéu tng phéan héa trudng gié gin bg Viét Nam ciing va
cdc phian uon cua dong chdy chinh di vé phia bic va dong bac bién.

Cic hinh 95 va 96 dan ra phan b6 do cao dong luc va so d6 dong chay dia chuyén
mua dong 1983/1984 va mua hé 1984 theo két qua tinh toian cua Bogdanov va
Moroz, 1994 dua trén sé liéu khao sat Viét - Xo.

Nhitng so d6 nay mot mat khang dinh nhitng dic trung co ban ciia hoan Iuu dia
chuyén quy mo 16n trong hai mia. mat khac ciing cho ta thiy su hién di¢n cta
cdc xody cuc bo va su bién déng cia ching gilta ¢cdc nam so véi sa dé hoan luu
chung.

1.2. Nhiing diic diém co bdn cia hoan luu tong hop Bién Piong

Nhu did phan tich trong phin hoan luwu dia chuyén, trong mla gié dong-bic, luén
tén tai mot xody thuin chinh trong pham vy toan Bién Doéng. (cdc hinh 19. 20.
21).

Trén khu vue bac Bién Pong. bén canh xody thuin chinh, duéi tic dong clia hiéu
ting gid va qua trinh xam nhap cla dong Kuroshio vao Bién Pong qua co Luzon
da tao nén cdc bo phan hoan luu ¢ tinh bién dong 16n. Qud trinh xadm nhép cia
Kuroshio vao Bién Pong c¢6 thé xay ra theo cdch true ti€p hoiic gidn tiép qua cac
x0ay (dong uon). Bén nay, nguyén nhin chinh cda hién tuong nay van con chua
dugc 1am 1, tuy nhién tic dong clia trudng gié cuc bo ciing co thé anh hudng t6i
sir hién dién va bién dong cuia hién tugng nay (A. Farris and M. Wimbush, 1996).

Trén viing bién ngoai khoi nam Trung B, cdc nha nghién cttu déu khing dinh su
hién cua moét xody thuan quy md vira véi su ting cuong nhanh phia tay do tdc
dong cua dong chay manh di vé phia nam va hién tugng udn dong theo dudng
dang do san 100 — 200 mét doc sudn luc dia. Nhu di phan tich & phan trén, su
hién dién cua xody thuan quy mo vira nay ¢d nguén gdoc hoan luu nhiét-mudi, qua
trinh phdt trién v bi€n dong chiu tdc dong manh ctia trudong gié tdc dong trén
malt.

Nam gitra hai xody thuan tdy Luzon va nam Trung Bo 1a mot xody nghich véi
cudng do khong 16n nhung khd 6n dinh. Diéu ndy di duge Fang mo ta (Jyan-yu
Hu et al, 2000) trén hinh 20 ciing nhu trong két qua mo hinh héa cua Dé tai
KHCN 06-02, hinh 21.
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Hinh 97. Ban dé dong chday mua dong trén mat Bién Dong (theo Wyrtki, 1961).

C6 thé gia thiét rang, mot trong nhitng nguyén nhan hinh thanh nén xcdy nghich
nay xudt phat tir anh hudng dia hinh bi chia cat boi khu vue twong d6i nong xung
quanh quan dao Hoang Sa. Céic két qua phan tich hoan luu trén mat bién theo so
licu CD-ROM “Surface Ocean Current Data set” cia JODC (Nguyén Thanh
Phuong, 1999) ciing da cho ta thdy su ton tai kha 6n dinh ctia xody nghich quy
mo vUua nay.
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Hinh 98. So dé cac bd phan hodn luu co ban trén Bién Déng trong mua déng theo Fang va
nnk (Jyan-yu Hu et al, 2000) : 1: Kuroshio; 2: dong Kuroshio xam nhap fryc tiép.3: dong udn
Kuroshio; cac 4,5 tay Luzon; 6: doéng tay Luzon; 7: dong chdy &m Bién Dong; 8: dong ven

Quang Déng: 9: xody thuén nam Bién Dong: 10: dong thém luc dia.

Trén ban d6 hoan luu mua dong (thang 2) theo Wyrtki (1961) thu dugc tir phan
tich quy dao céc vat tr6i va mot s6 quan tric dong chay da cho thdy su ton tai cla
xody thuan chinh trén pham vi toan bién cing véi hién tugng cudong héa dong
chay doc bd tay Bién Dong (hinh 97). Ngoai ra dudi tic dong cta gié Dong-Bac
cling da thay xu th€ hinh thanh mot nhdnh dong chay huéng Tay-Nam doc bo
Borneo. Dong chay nay, trong mic do nao do, da gép phéan lam suy vé&u phan phia
dong cla xody thuan chinh. Hién tuong néu trén vé anh hudng cta hoan luu gié
c6 thé thdy kha rd trén so d6 dong chdy mua dong cta Fang (Hyan-yu Hu et al,
2000) duoc din ra trén hinh 20. Cic két qua mo hinh héa cua dé tai KHCN 06-02
(2000) ciing da khang dinh lai dac trung khé 6n dinh nay ctia hoan luu mua dong
toan Bién Dong.
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(theo Dé tai KHCN 06-02, 2000)

én mat Bién Dong

Hinh 99. Ban dé dong chay mua déng tr
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Hinh 100 Ban A dong chdy mua he trén mdt Bidn Dang (theo Wyrtki. 1961)

V@i hién tuong xam nhip cua Kuroshio vao Bién Dong di [am xuat hién dong
chay dm bic Bién Dong chay nguoc chiéu gid. Su ton tai clia dong chay nay da
duge mo 1a tir 1au theo cac két qua khao sat (Su Jilan and Wang Wei, 1987), tuy
nhién nguyén nhan hinh thinh ¢ta dong chay nay vin cdn dang dé ngd cho dén
nay. Dua vio cic k€t qua mé hinh héa cia dé i KHCN 06-02 ¢6 thé khang dinh
sue ton tai cua dic diém hoan luu quan trong nay dong thoi véi hién tuong xam
nhap coa Kuroshio vao Bién Dong (hinh 99) vi moét trong nhiing nguyén nhan
g4y nén 1a do dac diém bién d6i dia hinh ving bién giita eo Luzon va bd Quang
Pong.



Phdn 3. (. Hodn luu 8ién Dong 349

105° tive 118 120°

29°

10°

Hinh T01. So dé cde bd phén hodn Iuu o ban trén Bién Dong trong maa hé theo Fang et al
Cyan-yu Hu et al, 2000): 1: Kuroshio: 2: dong Kuroshio x&m nhép truc tigp .3: dong udn Kuroshio;
cdc 4.5 xody thudn tay-nam Luzon: 6; dong ven tay Luzon: 7: déng chay am Bién Dong: &: dong
ven Quang Dang; 9 xody thudn nam Bién Dong: 10: dong thém luc dia

Nhu vay c6 thé cho ring trong mia dong trén Bién Péng tén tai mét xody thuan
I6n bao gébm hai xody thuin vira trén phén béc va phin nam bién. Xoiy nghich
tai khu vuc dong-bic bao gém dong chay do Kuroshio xam nhap vao va dong
chay am Bién Dong. Xody nghich phia bic Borneo dwge hinh thanh boi dong di
ra tir thém luc dia va dong chay ven ba.
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Trong mua he vin con nhiéu diém khong théng nhat giita cdc két qua phan tich s6
liéu thuc do ciing nhu mo hinh tinh toan hoan luu Bién Dong, tuy nhién ching ta
vén c6 thé rit ra nhitng dac diém chung va co ban nhét cta hoan luu mua.
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Hinh 102. Ban dé dong chdy mua hé trén mat Bién Dong (theo Dé tai KHCN 06-02, 2000)

Truée hét xu thé chung ctia ca hé thong dong chay c6 hudng nguoc han so vdi
hoan luu mua dong, diéu nay cho thdy vai trdo quyét dinh cta qud trinh tuong tic
bién-khi quyén khu vuc, trong do ¢6 trudng gié doi véi hoan luu bién.

Xu thé chung ctia hoan luu nhiét muéi duge khang dinh thong qua sy hién dién
clia mot hoan luu xody thuan chinh cho toan bo Bién Pong. Trén ving bién phia
nam, dong thoi ton tai mot xoay nghich doc theo kinh tuyén 110°E (cdc hinh 100,
101, 102), vi tri cua tam xody nghich nay phu thudc vao cuong do va vi tri cua
khu vuc hoan luu tach khoi bo Viét Nam.
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Bo phéan chu yéu cua dong chdy di tir phia nam bién cta hoan luu chinh vin tiép
tuc di lén theo hudng bac va dong-bac duoc ti€p tuc tang cudng thém trong qud
trinh chay doc ven b& Trung Qudc va théa t ra bién Dong Trung Hoa qua eo Dai
Loan.

Theo két qua phan tich s6 lieu do dong chay (Nguyén Thanh Phuong, 1999, Dé
tait KHCN 06-02. 2000). két qua tong hop thé hién tén hinh 101 (Jyan-yu Hu et
al, 2000) va cdc két qua mo hinh héa cua nhiéu tac gia khac nhau (Polhman.
1987, Ping Tung Shaw et al, 1996, Dé 1ai KHCN 06-02, 2000). trong dé trén hinh
24 dan ra ket qud cua Dé tai KHCN 06-02. Dya vao cac ban d6 nay, chiing ta thiy
ro su hién dién cia mot hé théng cic xody nim trén truc tay-nam déng- bic cia
bién. He thong niy bao goém cic xody nghich duoc hinh thanh do xam nhap cta
Kuroshio qua co Luzon lan truyén vé phia tdy va xody nghich do hoan luu dia
chuyén ngoai khoi nam Trung Bo. Ngodi ra. ¢6 thd thily su t8n tai clia mot so
xody thuan nam vé phia dong-nam nhu xody thuan tiy Luzon, xody thuan Hoang
Sa. Trong s6 dé. xody thuan Hoang Sa ¢6 vai trd quan trong lién quan téi su 6n
tai cua dong chay di v€ phia nam trén viing bién ngoai khoi va gan bd mién Trung
Viét Nam.

Nhu da phén tich ¢ phan trén quad trinh hinh thanh va bién d6i clia xody thuan nay
chii yéu do hoan luu dia chuyén quyét dinh. D61 vai dong chdy trong khu vire gin
bo micn Trung, cdc két qua phan tich s6 liéu khdo sat cling nhu mo hinh tinh todn
cho ta mot s6 diém khdc biét lién quan t6i gidi han cla dong chay di doc bd theo
hudng nam trong mita gié tay-nam. Nguyén nhan cia van dé ndy c6 thé lien quan
t6i pham vy anh huong cla dong chay doc bo tay vinh Béic Bo vé phia nam vi kha
nang lién k&t véi xody thuan Hoang Sa ngoai kKhoi cling qua trinh xam nhap vio
ddi ven bo kém theo sy suy y€u va uén dong trong bo phan phia tiy cia xody
thuan chinh.

Theo cac két qua khao sét ciia Chuong trinh Bién KT 03 giai doan 1991-1995 thi
dong chay doc b theo hudng nam c6 thé t6n tai t6i khu vuc hoat dong manh cia
nude troi nam Trung Bo (Dé tai KT 03-01. KT 03-05). Nhiing két qud phén tich
cua Wyrtki (1961). Atlas quoc gia 1995 ciing nhu cac két qua mo hinh héa cho
thiy gidi han trung binh cua dong chdy ven bo di vé phia nam chi dén khodng vi
tuyén 15°N. Hién tugng niy ¢6 thé xem nhu su thé hién thuc € ¢oa qud trinh
tuong tac gilta hai hiéu dng chu yéu cua hoan luy: gié va nhic¢t-mudi (ta ap). Néu
vai tro ctia yéu to nhiét-mudi mang tinh dp ddo thi dong chdy dia chuyén s& quyét
dinh cho hoan fuu nén va huéng cua dong chay trong dai ven bd sé di vé nam nhu
mét phan clta xody thuan Hoang Sa.

Nhu dé phan tich trén day, dong dia chuyén mua he tai khu vue nay (Atlas Quoc
gia, 1995, B.V. U'u va Brankart (1997) ¢6 kha nang t6n 1ai dong chdy huéng nam
trong dai gan bd Viét Nam. Tdc dong cla trudng gié cd thé gay nén su bién dong
ddng ké cha hoan luu trén khu vire ndy lién quan t6i qué trinh dich chuyén cta
xody thuin Hoang Sa va sy uon dong cla truc dong chdy chinh ¢6 thé dan 16i
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Hinh 103. K&t qud phan tich du luu doc b Qudng Nam (15°30 N, 108° 43 B) tu
776 dE&n 7/7 ndm 1998 (Dé tai KHCN 06-02, 2000)

Nhu viy. khi ¢ié hudng nam trén ving ven bo khong ap dao. thi hoan Juu dia
chuyén s¢ 1 thimh phin chi véu cita hoan luu fai khu vuc ndy, diéu nay cé thé
¢ial thich cde ké qua quan triic dong chay huéng nam doc by mién Trung (6i tan
khu vuc nude trol pam Trung Bo nhuw di dan wen day. Diéu kién khi dp dan t6i
hinh thanh trudng gié néu (rén cing rat phd bign di véi toan dai ven bién b it
cua déng bang Bic Bo cho dén nam Trung Bo do hé qua cua sy ton tal va hoat
dong ctia dai hoi tu nhiét d&i trong mua he dan dén su phan hda trudng gid trén
Bién bong (Binh Van Uu, 1995a. 1995b). Khi dai hoi tu nhiét déi nam vé phia
bac gid tay-nam va nam tré nén ap dio viv y&u (d gid ¢6 vai o quyét dinh trong
viing bi¢n ven bé dong chay 16ng cong s¢ ¢d hudng bac hoac dong-bac twong ting
cde truong hop quan trac dd duoc phin tich trén diy.

Trén hinh 103 dua ra vi du mot chudi quan teic dong chay trong vong mot thing
tr ngady 7 thang 6 d€n ngay 7 thang 7 nam 1998 wrén khu vuc ven bo Trung Bo vai
dong chay chay thu duge ¢ hudng bién déi theo hai chiéu trai nguoc nhau. Phan
tich s& liéu khi twong quan trac dong thot cho thdy rang trong thoi ky diu thang 6
216 quan trac ¢6 van 16¢ yéu va khong on dinh vé er(Jng tong tan sudt cdc hudng
dong bac c6 gid tri khoing 35% vi hudng tay nam gan twong tu (38 %%). Dong
chiy du thu duge cling khong 6n dinh vé hudng va ¢6 xu the di v¢ nam. Trong
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thoi k¥ cudi thang 6 ddu thdng 7 gid hudng nam thinh hanh trén viing bién khao
sat, vl tan sudt trén 60%, hudng dong chay du thu duge cling 6n dinh va cé
hudng bic - dong biac. K& qua mo hinh hoan luu trong mia he (bé tai KHCN 06-
02, 2000) cho thay dong chay tai viing bin nay l1a bic-dong bic. Ching ta ¢6 the
giat thich duge hién tugng nay Khi xem xét trudng gié ché do cdc thidng mua he
theo Halleman and Rosenstein (1983) da su dung da duoge sie dung trong ricn
Khitt mo hinh (hinh 2). theo do thi gié trén khu vue nay hoan toan theo haong tiy-
nam.

V6t dic diém cla dia hinh va dudng bo ving bién Trung Bé. trone mita he. su
xudt hién va phat trién cua nude wdi doc bo chi trong didu kicn 10 tai dong chay
hudng bac. dong-bic hoac dong. D6i véi truong hop dong ven bd di vé phia nam
thi nudc ot chi phat wrién do phan ky trong xody thuan trén ving bicn ngod
khot. Tuy nhien do1 vér quy moé tuong déi 1dn thi suw ton tal cha nude réi trén
ving bién Trung Bo ¢d the 1a su két hop cua ca hai nguyen nhan tuong ting hudng
dong chay ven bo khdc nhau. Nhu ching ta déu biét vai trd cung cap dinh dudng
ctia nudc troi cho 16p nude trén cla bién s& khdc nhau d6i v6i nude roi ven bo vi
nudc tréi phan k¥ bién khoi. trong d6 nude tréi ven bds ¢6 ¥ nghia hon ca. Trén co
s¢ dé nén can cit vao dong hudng nam sat b dé xédc dinh ranh gidi cua khu vue
hout dong nudc tro1 ven b phue vu cidce bai todn du bao bién dong maoi trudng, he
sinh thdl va nguon loi hai san.

Dai véi dong chay phan dong Bién Dong, cdc két qua phan tich s liéu Khao sat
va mo6 hinh héa déu thong nhit véi nhau vé su tang cudng cia dong chay di ra
Thii Binh Duong tai phia bic eo Luzon va dong di vao bién Sulu trong cac thing
muia he. Qud trinh xAm nhap cta dong chay Kurioshio vaoe Bién Dong vin ton tai
trong thoi k¥ nay. diéu dé ¢d thé gidi thich bdi vai trd quyét dinh cita ¢dc yoéu o
nhiét mudi da duoc thé hién thong qua két qua tinh toan dong dia chuyén (Atlas
quoc gia 1995, D.V. Uu va Brankart. 1997). K&t qua ting dung mé hinh 3D day
duit (D€ it KHCN 06-02, 2000) thé hi¢n trén hinh i02¢ling cho ta két qua tuong e
do1 véi xoay nghich trén phin 16n cia vio Bién Pong. mit khdc ciing khing dinh
SU 10N tai cua xody thuan phia tay Luzon. Dong nude di vao bién Su-lu co thé do
veu 16 gid Tay-Nam gay nén khi dong chay di vé ba Philipin tir phia tay Luzon vi
doc bo Palawuk.

2. Mot s6 bo phan hoan luu cuc bé trong Bién Pong

Nhu da phan tich trong phan hoan luu dia chuyén va hoan luu chung, trong ci hai
mua va (rén pham vi Bién Déng luon ¢d sir hién dién cla cac bo phan hoan luu
cuc bo ¢ kich thude khic nhau dugc hinh thanh do mot s6 nhéin t6 mang tinh dia
phuong nhir dia hinh. su phan héa gi¢ hay xam nhap cta cidc dong chay 1on vao
bién.

Tai vung dong biac bién do két qua tuong tac gitta dong Kuroshio va hoan luu
Bién Dong vdi mitc do6 xam nhap khdc nhau cla nwde Thdi Binh duong vao phin
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nam eo Luzon ludn t6n tai cac xody ngugc chiéu nhau nam vé hai phia clia dong
xam nhap chinh. Nhitng xody nay dugc Fang dan ra dudi cdc tén: xoay thuan tay-
nam Luzon; dong ven tay Luzon.

Trén dai gan bo Trung Quoc, bén canh dong chay Quing Dong bién do6i theo
huéng gié thinh hanh trong hai mua, dong chay &m bac Bién Dong c6 hudng
khong déi trong ca hai mia dugc xem nhu phén lién két ria ngoai clia cdc xody
phia bac dong xam nhap chinh tr eo Luzon. Do ¢6 géc xuat phat tir ving bién &m
phia nam ciing nhu Kuroshio nén luon c6 nhiét do nuéc &m hon va chay nguoc
chiéu gi6 trong mua dong. Trong su hinh thanh cia dong chay nay vai tro cua dia
hinh ddy, trong d6 c6 suon luc dia Trung Qudc va ddo Hai Nam nhu bic tuong
ngan cac dong chay c6 ngudn goc khac nhau tir phia dong t6i tao nén hién tuong
u6n dong va tang muc nudc phia b tay tao nén dong gradient ngugc chiéu gio.

Do do sau cuia bién khong 16n nén hoan luu trong vinh Bic Bo va vinh Théi Lan
duoc hinh thanh chi yéu do tdc dong cua trudng gié thinh hanh trén mat bién.
Tuy nhién véi su lién két tuong déi chat ché véi Bién Dong, qua trinh trao doi
nudc qua cta vinh cling gay nén tinh da dang trong phan bo va bién dong cua
hoan luu mua trong cdc vinh. Tinh da dang nay con bi chi phoi bdi su khac biét
cla qua trinh twong tic bién khi, chu yéu 1a tuong tic nhiét, trén cac vinh phu
thudc vao vi tri dia 1y cua ching.
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Hinh 104. So dé dong chdy vinh Béc B trong déng (1rdi) va hé (phai) theo Bao cao két qua diéu
tra téng hop Vinh Bac Bo (1964)

Pac diém quan trong ctia hoan luu trong vinh Béc Bo la su ton tai trong ca nam
cua dong chay ven bd tay vinh. Diéu nay da dugc khang dinh khong nhiing bang
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cac ket qua phan tich s6 liéu khao sdt tir nhitng nam 1960 (hinh 88, Bédo cdo két
qud diéu tra tong hop vinh Béc Bo,1964) ma con dugc mo phong bing két qua mo
hinh héa 3D (D¢ tai KHCN 06-02, 2000). Bén canh hoan luu trong dang X04y
thuan néu trén, cac két qua nghién ciu thue nghiém cling nhu mé hinh héa déu
cho thay su hi¢n dién cia mot xody nghich trén viing bién phia bic vinh trong
mua he. Cic ban do hoan luu vinh Bac Bo duge thé hién trong Atlas Quoc gia
(1995). dua trén co sa phin tich s6 1iéu khio sdt néu trén.

N, guyen nhan hinh thanh bic tranh hoan luu trong mua hé trén vinh Bic Bo dugce
mo 1d trén day ¢6 thé 1y giai biang su phan héa vé hudng ¢ié trén vinh do hoat
dong ket hop clia dp thap bic Pong Duong va dai hoi w nhiét déi. Vi hudng gié
thinh hanh déng-nam tir Bach Long V§y dén Hai Phong, Quang Ninh, sy hinh
thanh hai xody d6i lap diu nam hai phia bac va nam hoan toan khing dinh vai trd
cua gio trong mia he. Trong mia dong, sy xam nhap cla dong chay Bién bong
¢6p phan lam tang cuong dong chay di vé phia nam ven b phld tay vinh.

Hoan liu trong vinh Thai Lan co ban khéc biét nhau trong hai mia, mia déng
trong dang xoay thuan va mua h¢ trong dang xody nghich. Tuy nhién cic két qua
khao sdt (Wattayakorn G. et al. 1998) va mo hinh héa cho thay su t6n tai ciia mot
sO Xody quy mo vira trong timg mua {ai cdc Khu vuc phia bic vinh. ven bd Viét
Nam va Malaysia. Nhitng su phin héa niy ¢6 thé duge gidi thich béi su phan hoa
cua truding gid trén vinh va trén Bién Dong: gié Tay ueén vinh vi Tay Nam trén
Bi¢n Pong trong mua he, Dong Béc trén Bién DPong va Pong trén vinh trong mita
dong. Ngoai ra qud trinh trao doi nude giiia vinh véi Bién Dong va su bién ddi luu
luong cic song ciing gép phin tao ra su da dang nay.

Mot trong nhiing dac di€m clia hoan luu cuc bo lién quan t6i viing bién Viéet Nam
fa dong chay di v¢ phia nam ven bo tay Nam Bo trong ca hai mua. dié¢u nay da
dugc nhicu két qua khao sdt cia Viét Nam khang dinh va thu duge tir 4p dung
phuong phap mé hinh héa .

IV. KET LUAN VA KHUYEN NGHI

Trén co s6 phan tich cdc két qua nghién cdu tr trude dén nay ¢ thé khing dinh
rang chiing ta da bi¢t duge nhitng dic trung co ban dinh tinh cha phéan bé va bién
dong hoan hru trén Bién Dong, vinh Béc Bo va vinh Thai Lan. Hoan lwu Bién
Dong chiu sy tic dong chi yéu cua cic tac dong gié mua thong qua cac diic trung
twong tic bién-khi nhu dng suat gié. cic thong lwong nhiét. 4m. Bén canh d6 qud
trinh tuong tdc gitta Bién Dong vai Thii Binh Duong va céic bién ké can ciing tao
ra nhiing cau trdc dac thi va nhicu bién dong ¢é ¥ nghia déi véi hoan luu chung
cla bién.

M@i chi ¢6 the ¢6 két qua dinh lugng vé cdc trudng nhict mudi. Cic dac trung
mang tinh dinh lugng vé dong chay con 1a diém yéu clia c¢dc nghién ciu cho dén
nay.
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Hién nay cac nghién ciu trong nude da cho phép mo phong duoc ihitng dac trung
néu tren cua hoan luu Bién Déng, van dé dat ra trong thdi gian téi 1a nghién ciu
va trién khai ciac du bao phuc vu cdc yéu cdu Kinh t€, xa hoi, quoc phong va quan
ly moi trudng bién. Dé lam dugce viée nay, mot phan ching ta cdn phat trién va
ting dung phuong phdp moé hinh héa cdu tric 3D cua hoan luu sém tréd thanh mo
hinh du bdo. Mat khiac ching ta ¢idn nghién ciu theo hudng chi tét héa cic
truding téc dong lén hoan luu nhu gié. dp. hru lugng song. trao doi nudc song-
bién. trao do1 Bién Dong- Thai Binh Duong va cac bién ké can trong di¢u kién gid
mita. Cdc chuong trinh khao sdt trong di¢m s¢ gitp hi¢u chinh, kiém nghiém va
hoan thién mé hinh du bdo va di siu nghién ctu c¢iac ¢ ché cua gqua trinh hinh
thanh va bi¢n dong cua hodn luu guy mé nho. hoan leu mia va hoan luu chung
cla bién.
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PAC PIEM KHI TUQNG- THUY VAN- PONG LUC
VUNG THEM LUC DIA PONG- NAM VIET NAM

I. KHAI QUAT BIA LY KHU VUC VA TINH HINH NGHIEN CGU

Phén thém luc dia nam Viét Nam, déi tuong dia ly chinh s€ trinh bay trong chuyén
d¢ ndy, duge qui ude 14 viing bién gii han trong cdc vi tuyén 70 00' - 120 00" va
kinh tuyé€n 1050 00" - 1100 30". Day 12 viing bién ¢6 ¥ nghia kinh t€ thudce loat tén
bic nhat doi véi dat nude so vai nhitng ving khic trén Bién Dong. Dau khi. hat
sin, giao thong van tai, du lich.... . 1A nhimg nganh kinh t& khai thac rit tap trung

hién nay. Vi vay su hiéu bi€t v¢ diéu kién tu nhién vd moi tr uong ¢ khu vuc nay la
1t can thiét.

Theo khong gian qui ude thi chu tuyén khu vue nghién ciu cé mot dudng b phia
tay dai gan 600 km xién theo hudng dong-bac - tay-nam tir vinh Cam Ranh dén
mit Ca Mau, phéan con lai 1 chu tuyén long. Gidi han phia dong-bic va dong cua
chu wyén long t1ep gidp véi ving bién sau cua Bién Pong (* 1000 m) con gi6i han
nam vi ty-nam gidp véi ving bién néng v vinh Thai Lan (E 200 m).

Tren dar dat lien lién két voi thém luc dia. & phia bac ¢6 dia hinh nai déi kha phitc
tap. d6 la nhing bo phan ciu tao cuc nam cua diy Trudng Son (H.I(6 Phan nui cao
tren 400 m phin bo lién tuc ¢ phia bic va tay-bac lién hoan véi cao nguyén Lam
Dong lam thanh mot twong thanh dn ngir nda phan béc v dong-biac ban diao Dong

Duong, tir d6 xuong phia nam 1a ving dong bing Nam Bo thap va phéng. O mién
trung Viét Nam con ¢ nhitng ddy nidi cao ddm ngang ra bién tao thanh trong
khoang khong gian gita ching nhimg déi gié 16ng cuc manh c6 dinh hudng cat
ngang bo ra khoi. Cdc song I6n tir luc dja d6 ra phai ké dén hé théng song Ci
Long - Dong Nai ¢ luu luong hiang nam vio khoang 600 km3. tr ong dé luu lugng
[6n nhat tap trung vao cic thang & - 10 va nhod nhit vio cic thing 2 - 5.

Dia hinh day khu vire nghién ciiu ¢6 nhiing dac diém nhu sau: & phia dong 1a sudn
luc dia hep (bé rong trung binh ~ 50 km) va dai (chay tir bic xudng nam ké tir ven
bo tinh Ninh Thuan). d¢ déc trung binh dén 15' trong khoang do sau 300 - 1000 m

- Bén trong sudn luc dia 1 viing thém k€ tir d6 sau 200 m tr& vio, cdu tao dia hinh
b¢ mat ddy nghiéng déu thoai thoai nhu mot déng bing l6n phdl trién rong ra theo
hini ¢ quat theo hudng 1 bic xudng nam vit tdy-nam ¢6é goc 1a bién Ninh Thuan.
do doc trung binh 2: Trén beé mit ddy thém con lai dau vét cia cic thung ling ¢6
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(song ngdm, doi ngam, sudn doc, ...).

Thém luc dia nam Viét Nam tir 1an da duge nghién ciru (cung véi cac nghién citu
Bién Pong néi chung) bdi cdéc nha tham hiém khoa hoc va luu théng hang hoa
phuong Tay, chu yéu la nguoi Ha Lan va Phdp. Trong nhitng cong trinh nghién ciru
duge huu trir tai Viéen Hai duong hoc Nha Trang cac nha Khoa hoc Phap da trinh
bay nhitng két qua do dac - nghién ctu cdc yéu t6 khi tugng, thily van bé mat va
cic tdng sau (I cdc quin dao Holdng Sa, Trudng Sa vio dén vinh Bac Bo. thém luc
dia phia nam va vinh Thai Lan trong nhiing nam 1929 - 1933 [16.17]. Nam 1935
ban d6 nhiét do va ddng chay bé mit bién Dong dau tién duge cong bo tai Ha Lan
(24].

Tir dau cudc chién tranh th€ gidi 1an thu I cho dén quang 1954 ngudi Phap va Ha
Lan hdu nhu ngimg hin, danh chd cho ngudi Nhat, vé cudi cé thém ngudi My.
Hang chuc cudc diéu tra do dac hai dwong hoc & Bién Dong dd duge tifn hanh
nhung tu li¢u cong bo thi rat it, tham chi ban d6 dong chiy tang mat xay dung trén
tu liéu diéu tra nam 1941 ma mii dén 31 nam sau méi dugc xuat ban [22]. Sau dé
xuat hién ban dé dong chay bé mat Bién Dong do Hai quan My xudl ban nam
1945, dén nam 1954 ¢6 ban d6 twong ing clia S Nghé ca Nhat ban.

Tir nam' 1954 dén nay 1a thai ky phdt trién nghién citu bién Dong va thém luc dia
Viét Nam manh nhit, cfing 14 thdi kv hinh thanh va phét trién nganh Hai duong
hoc Viét Nam. Tram Nghién ctu bién ddu tién thuoc UBKH&KTNN xay dung tai
Hai Phong nam 1959. Tram di hoan thanh cuoc diéu tra nghién citu tong hop vinh
Bac bo trong khuon khé hop tic véi Vien Khoa hoc nude CHND Trung Hoa (1959
- 1961). Cing dong thoi Tram Nghién ciu cé bién (thude TCTS) ciing hop tac véi
Vién HLKH Lién X6 nghién cttu hai san vinh Biac Bo. Khéi dau ciia Hai duong
hoc Viét Nam thai k¥ nay ¢6 mot s6 cong trinh nghién ciu gid tri duge cong bo
nhu ciia cdc tic gid Nguyén Ngoc Thuy [2] . Dang Céng Minh [1] va lién sau d6
cé kha nhiéu cong trinh cia cdn bo khoa hoc Viet Nam xuat hién trén cac tap chi
trong v ngodi nude. O mién Nam trong thoi ky nay ¢é cic dot diéu tra quéc 1&
thude cédc Chuong trinh nhu NAGA 1959 - 1963 (M3), trong dé ¢6 tong két khoa
hoc quan trong vé dong luc hoc Bién Dong cia K. Wyrtki [23], CSK (UNESCO) ...
ma phdn 16n tu liéu c6 lién quan dén thém luc dia nam Viét Nam.

Thém luc dia dong-nam Viét Nam d khong tdch biét rd v6i Bién Dong nhung ¢6
nhimg dic thi riéng tao nén nhitng hinh thdi vi hién tuong vat ly bién khac biét
hin so véi nhitng noi kbdc cua Bién Dong. Vi vay viéc nghién ctru doc 1ap nhiing
hinh théi v hién tuong d6 12 viéc c6 thé [am duge, hon nlia lai phit hop véi nhu cau
va kha nang ciia dit nudc trong giai doan bat dau cong cudc khoi phuc va phat
trién kinh t€ dat nudc sau chién tranh. Do pham vi han ché nén no! dung dudi day
14 téng hop cuc k¥ ngin nhitng k&t qua nghién ctru trén tinh than dé.

Tu lieu 1ay chi yéu tir cdc enoc diéu tra - nghién ctu cua hai dé tai cap Nha nudc
"Nghién ciu diéu kién thuy van - dong luc viing bién Thuan Hai - Minh Hai"
(1978- 1981) [3] va "Diéu tra nghién citu vat 1y - thuy van va dong luc bién Viét
Nam" (mi s& 48.06.01, 1981 - 1985) [6] do chinh tdc gia cha chuyén dé nay lam
chil nhiém (xem H.120 chuyén dé "Nuéc troi"). Ngoai ra ¢é tham khao nhing tai
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liéu cii di dé cap wrén day. Phuong phédp nghién ciu ctia cic dé tai gdm ca hai phin
hoat dong chinh : - Mgt 1a dicu tra - khao sdt bang cdc phuong tién v mdy mdc
cua Vien Nghién ciu bién (Nha Trang), chinh 1V va phan tich tu liéu riit ra nhiing
két luan cho nhiing vian dé khoa hoc cin thiét. Phan ndy tao di¢u kién va co sd cho
nhing phdt hién méi vé diéu kién vac I¥ tu nhicn ctia thém luc dia. - Hai 13 tinh
todn bing cdc mo hinh 1y thuyét. dua tigt dé trén nhitng tu li¢u dav vao duoc chon
loc tir k€l qua diéu tra - khao sat da ¢6. Phin ndy b6 sung co ¢ 1¥ luan cho céc két
qua ctia diéu tra.

I1. PIEU KIEN KHI TUONG

Bi¢n Dong nim trong hé théng khi hau nhiét déi- g10 mia chiu anh hudng xich dao.
Tinh chat nhiét déi-gié mua khéng ché manh trén nita phdn phia bic cua bién
Pong, thé hién xu thé chung I trén trudng nhiét do khong khf cao ¢é su phéan hda
theo thoi gian thanh hai mia 16 rét (néng - lanh, mua - kho, dong-bic - tay-nam.

). O niia phia nam, trong dé chita phan thém luc dia dang nghién ciu. tinh chat
nhlct ddi-gié mia chiu anh huong kha rd nét cha tinh chat xich dao ma biéu hién
dién hinh 13 su phan héa tha Cap cac bién dong chu ky nam (H.105 va chu kv
ngdy-dém (& phia bic) thanh nita ndm va nlra ngiy-dém (6 phia nam) cda cic yéu
t6 khi hau nhu nhiét d6 khong khi. khi ép. v.v... [9,14,15]. Trudng gié mia trén
thém luc dia phia nam théng nhét v6i trding twong iing cua bién Dong. cu thé Ia
ton tai hai h¢ théng gié mia Dong-Bac (mia dong. tir thang 11 dén thang 3 nam
sau} va Tay-Nam (mua he, tir thing 5 dén lhang 9). shung trén nén dé co thé hicn
nhiing bién ddi cuc bo 16 rét.

Nhitng bi€n dong cuc bo vé mua gié Tay-Nam duoc ghi nhan nhu sau [3,9]. Thir
nhét 1a biu hién uén dong cu'("mg birc cta hoan luu khi quyén thude gié mia Tay-
Nam khi gap phai ria nam cla cdc day nii cao Trudng Son. Hudng gié chu yéu
chuyén tir Tay-Nam sang Tay & phan cuéi ban dio Pong Dlron;__ va lan tran ra dén
tan ngoai khoi thém luc dia (H.106). Thit hat 1a biéu hién cta gid dit bién (breeze)
G viing ven bo 1am tang cudng huéng gié Tay trong khu viee nghién ctu (H.107).
Thi ba la anh hudng dp thap trong dai ndi chi tuyén va biio cling thé hién chu yéu
bang su tang cudng hudng gié Tay trong khu vuc. Nhu vay, trén nén gié mia Tay-
Nam co huéng chinh song song véi vét bdy thém luc dia tr midi Ca Mau dén miii
Dinh (Ninh Thugn) 6 hop cdc bién ddi cuc bo tao thanh mot hién tuong uén dong
hoan luu khi quyén d¢ tra thanh hudng Tay khong che trén dai ven b ctia thém luc
dia. K&t luan nay quan trong vi no phan dnh phan co ban nguvén nhan cia cdc hién
tugng dac bict trong ché do thiy van - dong lue xdy ra tai day. Bang 61 trinh bay tr
liéu gi6 trung binh nhi€u nam & cic tram KTTV mién Nam Viét Nam la co s& dé
ching minh két luan d6 {3.13]. Ngoai ra, nhiing bién dong thai tist hing nam trén
bién Dong ciing thudng thé hica tinh chit ¢o ban ciia két ludn vira néu. Trén hinh
108 14 so do cdce tinh hudng thdi tiét clia bién Pong giy gié Tay manh trén thém
luc dia phia nam nam 1982. Truc hoanh biéu dién th&i gian cic thédng trong nam,
truc tung la cac dai cudng do gid ciua hudng khong ché tir Tay - Tay-Nam dén Tay



360 BIEN DONG II. KHi TUONG, TH" VAN DONG LUC BIEN

- Tay-Bac trén thém luc dia dong-nam [9]. Céc ky hiéu trén so d6 nhu sau : R - 1.
tu noi chi tuyén: W - bao Winona: A - bao Andy: C - bio Cecil; D - ap thdp nhiét
déi Dot. Theo do, cédc bién dong trén nén co ban cua gié mua tay-nam (cuong do E
5 m/s) gbm c6 : tir trung tudn thang 5 dén thuong tudn thang 7 1a c4c xung hoi tu
noi chi tuy€n, trong d6 xung gi6 manh trén 10 m/s xay ra lién tuc trén 10 ngay cua
ha tuan thang 6. Tu trung tuan thdng 7 dén thuong tuin thang 9 lan luogt xay ra
nhiéu xung bdo ¢6 gi6 manh va rat manh véi kich thude thoi gian cua céc xung la 4
- 5 ngay, 10 - 15 ngay. Nhi¢u nhiéu dong kich thudc thoi tiét Ay néi ti€p nhau lam
kéo dai thoi gian lién tuc ctia bién dong lén dé€n mot thang hay hon nita.

Vé mua gié Dong Béc bién dong thoi tiét cuc bo it xay ra trong khu vuc nay, cé
chang thi cht yéu la ¢ bi€u hién léch huéng gié mua vé Pong hoic DPong - Dong-
Bac ma thoi.

i

Than 19

10

Hinh 105. Bién trinh ndm cua nhiét dé khoéng khi Hinh 106. So d6 gib mia hé vé

11 .Tram Hodng Sa chiéu dai sudn luc dia
2. Tram trudng Sa

3. Tram trén thém luc dia
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’w ("'-'f;) wily e (m/) R c p
1 N !:

¢ _T(3i0) |

R R W A
£.10

N L[

1 -5 ——4
-4
. W

v bl v vul

T 1982
-8

Hinh 107. Gi6 dét bién Hinh 108. Cdac tinh hudng thoi

tiet gay gio Tay manh trén thém luc dia



Phén 3. lil. Dac diém khi tuong- thay van- déng luc vung thém lue dia Bong - Narm VN 361

Bang 61 : Hudng gid thinh hanh & cyc nom béan dao Dong Duong trong
mua gié Tay-Nam

e Tram KTTY Hugng gié Tén sust (%)
Ven bién mign Trung | Qu.i nhon T C -
Tuy Hoa T 58
Nha Trang BN 8
Tay Nguyén Pa Lat T 33
| Budn Mé Thuit T s
Pleiku T 5
| VenbiénmiénNam  © Mal Dih . 77
Phan Thiét T 51 |
Ham Tan T 2
Ving Tau ™ M
Phi Quy T -
Con Dao T
Nambo P —
i_ | TP HCM PN 66

III. NHONG PAC PIEM VE CAU TRUC THUY VAN

Ldp nudc bé mat Bién Dong ¢6 nén nhiét do (T) cao va khd déng nhét vé mia he
(28 - 29 0C), nhung mita dong thi xay ra chénh léch & phin phld bic véi cac dudng
dang (ri xién theo hudng déng-bic - tay-nam nim 6p bd mién Trung Vict Nam.
Nén do man (S) nudc bién nam trong khodng 33.0 - 34.5 ofoo trén phan dién tich

chinh clia Bién Dong. O vinh Béc Bo. vinh Théi Lan va nhiing viing trude cira song
[On (Hono Ha. Ciu Long) ¢ su ha thap diang ké do man, nhdt 1a mua he [3.6].
Trén nén chung dé nhiing dic diém thuy van mang tinh cuc bo ciia thém luc dia
dong-nam duogc thé hién bing mét s& cdu tric khac bict nhu sau.

1. Lép dot bién nhiét-mugi can day

Lop dot bien nhiet-mudi 1a I6p nude m trong d6 cdc gradient theo chién ding cua
1t ca cde yCu 16 nhiét do (T). d6 man (S) vi mat do nude (st) ¢é gia tri tang glam
dot ngdt so vdi cde gid tri trung binh khi hau. Trén thém luc dia dong-nam ca ba
yeu 10 Ay ¢6 cac dic trung dot bién tring khép va thong nhat véi nhau. Hinh 109 (a
va b} va hinh 118 (ving gach diing) trinh bay mot thi du vé si phan bé tiéu biéu
cua nhi¢t do. do man va gradient thang ding cla mat do qui ude (gradz 61) trén
mit cat truc giao vinh Phan Thi¢t thing 8/1982 [4]. D6 Ia hinh anh dot bi¢n kha
dac sac. Pac sac & chd, mot 1 tinh wong phan véi moi trudng bén ngoail kha cao.
k¢ ca & gidi han tén va dudi clia né. Nhan xét truc quan ¢6 thé cho 16p dot bién 1a
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mot cdu tric riéng biét it x40 tron va {t trao d6i véi 16p dong nhat ben trén. Hai 14
16p dot bién dugce hinh thanh trén bac thém nong ma phan 16n dién tich thém c¢d do
sau nho hon bé day trung binh 16p déng nhat bé mat Bién Pong (@ 90 m). Lép dot
bién thém luc dia con 1a bo phan ndi ti€p cua 1Gp dot bién bién sau dugc nang lén,
trong hdu hét cic trudng hop duge kéo dai dén tan bo, ludn gii vi thé nam nghiéng
ti€p xidc bén trén mat dém diy thém. Ba la cap do dot bién ctia 16p dot bién can ddy
thém luc dia Ién hon nhiéu so v6i tinh chdt tuong ting trén Bién Pong. Gisi han
trén cua 16p dot bién nhiét do 1a 28.0 oC va do man la 33.5 ofoo , gidi han duéi la
18.0 oC va 34.5 ofoo. & viing khdi (Bién Dong) khoang cdch céc gisi han trén-dudi
dé hon 30 m nhung trén suon luc dia thi chi ¢On khoang 20 m, dié¢u do lam cho cip
dé dot bién tang tir 0.33 oC/m 1én (.50 oC/m va 0.03 ofoo/m 1én 0.05 o/oo/m , &
viing gan by ¢é noi mirc tang dat dé€n 0.50 oC/m va 0.15 ofoo/m. Ngoai nhiing dac
trung vita ké trén 16p dot bién can ddy thém luc dia phia nam con thé hién cdc bién
dong ndi tai dudt anh hudng cla cic véu t6 dong luc, mot trong biéu hién do 12 su
hinh thanh ph6 bién cic 16p da dot bién, tic 1a trong nhiing khoang khong gian va
thdi gian nhat dinh 16p dot bién co ban ¢é thé tach ra thanh hai hoic ba 16p
(H.118). Bang 62 trinh bay cdc gid tri dac trung 16p dot bién nhiét-mudi trén thém
luc dia xdc dinh theo chi tiéu chung ctia cac gradient thang dimg 13 > 10x10-3 don
vi/mét.

Su ton tai 16p dot bién nhiét-muéi trén thém luc dia trong chiing muc nhat dinh lam
phéan héa hinh thai va tinh chat co ban clia 16p dong nhit bé mat. Van trén nhiing
mat cat hinh 109 c6 thé thdy rd su giam din bé day 16p déng nhit theo hudng tix
sudn luc dia vao b, bén trong d6 chia nhitng cdu tnic hinh €lip va nua élip cua su
phan ba dudng dang tri cic yéu to nhiét do, do man va mat do nudc.

Hinh 109. Phan bé nhiét dd (°C, a) va do mudi (/b trén mat cdt
ngang Phan Thiét, thang 8/1982
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Hinh 110. B4i front 13p bé mat (@) vé tang 50m (b)

Bang 62 : Nhing gid tri ddc trung 16p dét bi&n nhigt-mudi thém luc dia déng-nam

Céc dac trung T (oC) S () o, [dvqu)
- Gigi han trén 280 3340 204

- Gigi han dud 22.0 34.20 232

- 06 day trung binh {m} 25 25 25

- Gradz frung binh {x102/m} 16.4 580 116

- Gradz cuc dai {(x102/m} | 51.8 15.30 274

2. Cac front thuy van thém luc dia :

Nim trong nén it bién doi theo khong gian todn Bién Dong cdc truong thily vin
trén thém luc dia phia nam vé mia he thé hién néi bat di thudng clta cic yéu t6 1am
cho cdc duding dang tri tai tat cd cdc tang phan bo day dac. Tén tai cic di thudng
tic 12 t6n tai su bi€n d6i 16n tinh chat cha nwée bién theo chiéu ngang mi trong
nhi¢u truong hop cic bién doi dé tao thanh nhiing ciu triic vat 1y dac biét gidng
nhu nhitng dai phan cach trong khong gian thuong duge goi la front. Front ¢6 v
nghia rét 16n trong cdc hoat dong thuc tién.

Trong khat niém front thuy van ¢6 déi front (DIF), mat front (MF) va front (F). Déi
front 1a dai bi€n ma & dé cdc gradient theo chi¢u ngang clia mot hay nhiéu yéu t6
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nhigt-mudi vuot cic gid tri trung binh khi hau mot ciach dot ngot. Mit front 1a mat
phan cdch duoc tao nén bdi cic gid tri gradient cao nhét trong déi front. Front la
duong cong cia mat front trén mét ting nudc (mat phing) hay mot mat thiy vin
xdc dinh. D¢ xdc dinh ddi front thiy van ngudi ta dung bat dang thie [7]:

Yoz Qx G

trong do GI 1a gradient theo chi¢u ngang clia méi y€u t6 thiy van trong déi front;
G, gradient trung binh khi hau tuong wng trong 16p bé mit; W - hé so ty 1¢, thuc
chat [a chi tiéu xdc dinh gidi han cha déi front. Trong thuc t€, d€ phat hién va xéc
dinh front thi W duoc chon mot cach hop 1V sao cho bao dam tinh dac tha cha front
nhu la mét cau tric vat 1y doc lap ¢6 kich thude khong-thoi gian c6 y nghia dong
thoi bao dam muc d6 tuong phan vé tinh chit véi moi trudng xung quanh. Néu
chon W qud nho thi nhiéu khi déi front that lai bién thanh dai gradient cao, nguogc
lai n€u chon qua 16n thi d6i front that lai trd thanh nhitng nhan gradient cuc dai
tich bict nhau. Ngoai ra.”Gk ciing 1a mét dai lugng ¢o ban dé xdc dinh cdu tric
front vi d6 la “nén” thiy van ma trén d6 hién én front. Nén thity van Bién Dong
duoc xdc dinh trén bang 63, trong d6 cén lwu ¥ ting nudc 1a mat phing ¢ do sau
tuong ting con 16p nude thi ¢6 do day tir mit bién xudng dén do sau tuong tng.

Bdng 63 . Gradient thay van trung binh khi hau ¢ bién Boéng vé mua hé

D6 sau : G,(T) GK(S) _ Gkio)
(m) (103 oC/km) (103 ofoofkm) (103 dvauikm)
g Loy Ting Lap Tang Lap
0 280 | 370 - 2.50 -
20 440 | 345 190 2.80 160 2.05
50 6.60 1 4.50 110 223 3.20 243
100 8.10 540 0.50 180 260 2.48

S6 liéu diéu tra vat Iy-thity van tir ndm 1978 dén 1985 cha Phong Vat Iy Vién
Nghién citu bién Nha Trang (nay [a Vién Hai dwong hoc) [3.6] da nhiéu 14dn xéc
nhan vé su t6n tai front thily van trén thém luc dia nam Viét Nam véi chi tiéu
tuong phan kha cao (Q > 10). nhiéu trudng hop 1én 61 20 va 30 [4,7]. Tu liéu do
rai rac trén thém luc dia clia cdc Chuong trinh NAGA (M) va CSK (UNESCO)
cling xac nhan diéu do. thi du nhu thang 6/1960 gid tri Gf (T) = 50.0 10-3 oC/km,
ncu so van Gi(T) = 3.45 10-3 oC/km thi (Q = 15, mot tri s0 tuong phan 16n.

[finh! 10(a va b) gidi thiéu ban do hinh the va vi tri front thiy van 16p bé mat mit va
tang 50 m trén thém luc dia dong-nam, thang 8/1982. D6 1a tr liu chuyén diéu tra
trén tiu Nhesmeyanov do Vién Nghién ciru bién Nha Trang phéi hop vé6i Vien Hai
duong hoc Vién dong thuoe Vien HLKH Lién X6 thuc hién. C4u tric déi front giéi
han boi (Q = 3. dong thoi duge diéu chinh bai phép tinh gia tri Laplac (Vi(@) =
Fo &

4+ —2=0) (D2(j) = ) [7]. Tir két qua nay ta c6 thé phat hién va xic dinh
T
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trén thém luc dia dong-nam tdn tai 3 déi front thay van, tuong dng la 3 mat front
va 3 front : '

1- Dai front ven bo (BFVB), twong dng 1a MFVB va FVB.
2- Déi front chinh (DFC), tuong iing 13 MFC va FC,
3- Bdi front suon lue dia (DFS). twong ting 1a MFS va FS.

DFS la phat hién chua vitng chic vi mie do trong phén nhiét-mudi thip (bang 64).
Tuy nhién dai gradient nhiét-mudi cao nay kéo dai lién tuc tir bic xuéng nam trén
suon luc dia, noi ma tdc dong tuong hé gilta hai déi tuong bién sau va nong thé
hi¢n 16, cho nén ta tam thoi chip nhan su t6n tai dd. Tinh chit cha cic déi front
thuy van thém lue dia ciing duge xdc dinh va ghi trén bang 4.

Bang 64 : Gia tri dai luong cua cac dac trung front thém luc dia phia nam

Cac dac tnung | DFve BFC BFS
o(m) 50(m)

-Réng {trung binh} (k) | 40 50 20

-Dai (km} 150 - 200 >300 > 300 > 300

- Front cach b {km) 30 120 100 220

- Tueng phan nhigt dé  (oC) 074 0.31 9.00 0.12
| - Tuong phdn dg man  (o/oo) 126 0.51 1.21 0.24
| Tuongphanmatde  (dvqu) 1.36 | 104 450 0.21

-GIHT) (x103 oC/km) 15.00 , 20.00 300.00 9.00
i - Gf (S} {x103 oloofkm) 23.50 26.10 41.40 9.40
- Gf () (x103 dvqurkm) 20.00 20.00 86.20 5.00
|

Cac DF va MF phat trién dén tan ddy bién, tinh chat it bién d6i theo do san vi bién
nong va vi nguyén nhan tao front phu thuoc cic hoat dong dong luc manh duy tri
trén toan khdéi nudce, chii yéu la nuic tréi. Ban d6 hinh 110(b) cho thay xudng dén
50 m chi con lai mot BFC, vi trf ctia FC khong thay ddi mdy so véi front bé miit,
tinh chat DF duge ting cuong manh hon (bang 64). ¢ day DFS khong con nira,
chiing té né dugce hinh thanh khéng cling nguyén nhan véi DFC va DFVB.

IV. NHUNG PAC PIEM DONG CHAY VA THUY TRIEU

1. Cau tric hé dong chay thém luc dia

Bai todn thuy-dong luc phi tuyén nude nong da duoc sit dung dé mo hinh héa 6 tri
hé dong chay on dinh trong hai mia gi6 chinh SW (6 m/s) va NE (8 m/s) trén thém
luc dia phia nam. két qua trinh bay trén hinh 111 {6,20]. D6 la biic tranh dong chdy
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trung binh duge kiém ching bang nhiéu s6 licu do dac khac nhau (H.112, 113,
114). Trén ban d6 ¢6 thé phan biét duge nhiing cau tric dong sau.

a) Dong chdy thuan-nghich theo luéng doc ba: Ven bd tir Mili Dinh dén miii Ca
Mau thé hién r6 hai ludng chdy nguoc chiéu: luéng Pong-Bic vé& mia gié SW
vdi toc do trung binh ~ 12.0 cm/s va ludéng Tay-Nam vé mua gié NE véi toc do
~ 17.0 cm/s. Su thay d6i huéng ludng trong mua chuyén tiép xiy ra theo qui
luat thuan-nghich (reversive). Bé rong luéng 6n dinh trong khoang 120 - 150
km. chi¢u dai trén 700 km ké tir khot Mii Dinh dén bic cira vinh Thai Lan. Hai
di¢m dau va cuoi luéng nay héa n vi vi tri theo mia. Vé mia he (SW), tat di€ém
dau luéng nudce ¢6 ngudn gde xdo tron gildta dong tir vinh Thai Lan ra va tir eo
Kalimantan (xich dao) 1én, con tai di€ém cuéi thi ludng chay tich b (tai Mii
Dinh) va kéo dai ra khoi cling véi hoan luu xody thun bic bién Dong. V€ mua
dong (NE) dau luéng (Mm Dinh}) la su noi ti€p hoan luu xody thuédn 16p bé miit
bién Pong doc b mién Trung, huéng bic-nam, con & diém cudi luong dong
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Hinh 112. Trong dong chay trung binh theo dé sdu Hinh 113. Hodograph dong chdy trung binh

mua hé () va mua dong o) tai ctiém v



Phén 3. llIl. D&c digm khi tuong- thity van- déng luc ving thém luc dia Béng - Nam VN 367

chdy ven bo tan ri. nude thém luc dia dwge phan bé mot phan vao vinh Théi Lan.,
mot phcm van chuyén tigp vé hudng xich dao vi mét phan ven theo suom luc dia ra
khoi & phia nam bién Dong.

b) Bicn doi dong chay trong ludng theo chidu ding : Trong diéu kién bién nong
cau truc dong theo chiéu ddng thé hién tinh phitc tap do su chong lan lén nhau
boi cdc 16p ma sdt cia cdce thanh phan dong chdy gi6. Phan giai duge su chong
lan do6 ra s€ tim thay va nhimg qua trinh vat 1y ¢6 ¥ nghia.

Trén hinh 113 la hodograph va hinh 114 (a va b) 12 bién déi theo do sau cdc thanh
phan dong chdy ngang vi doc bd tai mot diém c6 toa do 10°44A N - 108°S5AE |
may do PBV-2r (Lién X6) ghi lien tuc 3 ngay-dem (2 - 5/8/1980 [3]) vdi khoang
cich ghi [ 30A tai 4 ting, riéng tang mit thi do bang phao troi. Trong 16p nudc bé
mat 0 - 10 m, mo-dun toc do giam tr trén xudng (81.5 cmy/s d 46.6 cm/s) theo qui
luat s6 mil (dong troi (drlff-current)) con huéng thi ¢6 dinh 60° so hudng chinh
Bic (dong gradient do glo op theo bo). Ching t6 trong 16p bé mat dong chay gié
téng hop bi cudng bikc dp theo hudng dutng bd. Trong 16p 20 - 30 m, mo-dun toe
do khong doi (dong gradient) nhung hudng vécto xoay trai ~ 30° da ching t6 o
cam tng ma sat ddy 1én dong gradient. OU 16p nude can ddy, vécto toc do glam
nhanh theo qui luat s6 mi dong thoi véi hiéu ing xoay chiéu sang trat, do 1a qui
luat cia dong gradlent trong 16p ma sat ddy. Nhu vay bic tranh cau tric sau theo 1y
thuyét Ekman vé dong chay gié trung binh dugc thé hién day da nhung bién dang
phIIC tdp do tdc dong tuong hé cia cdc 16p ma sat va dnh hudng bd. Tir két qua do,
néu gia thiét ring vécto 16c do dong gradient thé hién hoan chinh trong 16p nudc
gifa (ca mo-dun va hudng) thi bing 1¥ thuyét tuyén tinh ta ¢6 thé dinh gia thanh
ph':in dong chay troi chiém ty 1¢ 40%, phan con lai 60% thudc vé thanh phan dong
gradient. Trong ca hai mua gié Dong-Bac va Tay-Nam dong chiy ven bd trén thém
tuc dia dong-nam Viét Nam v€ co ban chiu tic dong ctia qui luat vira néu.

Cdc do thi trén hinh 114 trinh bay hai dac diém. Thi nhat 1a tinh chat "luéng doc
bo™ duge thé hién trén gid tri dai lugng'v khong ché tuyét doi so véiTu. Thit hai 12
quit ludt bu trir khong hoin toan theo chidu thing ding, né duoc thé hién qua thinh
phin dong chay truc giao véi bd'u, trong d6 bl trir am vao mia gié Tay-Nam (~ -
1.4x104 cm2/s) va bl trix duong vao mua gié Dong-Bac (xem [11]). B trir am I
mot trong nhitng cén ci chiing minh sy ton tai hién tugng nude tréi - mot trong
nhiing hién tuong vat 1y dic bict trén thém luc dia.

¢) Hoan luue xody trén sudn luc dia : Tiép xitic vdi cic ludng doc boy vé phia dong-
nam ¢6 cic hoan luu xody thuan-nghich theo hai moa (H.111), mua he I xody
nghich (anticyclonic vortex) vi mia dong xody thuén (cyclonic vortex). Tam
xody nghich cé vi tri vdo khoang 7°00A N - 109°00A E trén sudn luc dia, con
vi tri thm xody thuédn chi xé dich it nhiéu vé hudng dong-nam. Toc do dong
trung binh 1a 5.0 - 8.0 cm/s [20].

Theo m6 hinh thi nguyén nhan chinh tao thanh cde c&u triic mang tinh thuan-
nghich cua h¢ dong chay vira trinh bay la tng sudt gié trong cdc trudng gié mia.
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Diéu ndy can luu ¥ vi trong chuyén dé nude tréi cdu tric hé dong chay con duge dé
cap té mot lan nita trén co s6 nhitng tu liéu khéc.

2. Cheé do thay triéu

Thuy triéu trén thém luc dia dong-nam hoan toan thuoc loai qui nap tir Bién Pong.
Song triéu Bién Pong bién dang rd rét khi truyén 1én thém luc dia vi cdc vinh tao
nén nhitng ving bién do 16n vdi tap hop dudng déng pha di thutmg. Cac thém luc
dia tréng gdy cam ¥ng manh hon 1én cdc séng bin nhat triéu so v6i séng nhat triéu
con cdc vinh 16n thi gay cdm tng manh hon lén 1én cdc séng nhat triéu so vdi séng
bdn nhat triéu. Boi vay & nhitng khu vuc bién nhu thém luc dia nam Viét Nam, bic
bdn dio Malaca va dao Calimantan, dong-bic Hai Nam, ... tinh chat va ché do riéu
khéc ¢o ban so véi 0 nhimg vinh nhu vinh Bic Bo, vinh Thdi Lan.

a) Vé nure mde thiey trién @ Vang ven bs thém luc dia dong-nam c¢6 ch& dé thiy
tricu khong déu. OU ving phia bac Viing Tau tinh chdt hén hop thién vé nhat
triéu (ngdy-dém) thé hién v6i chi s6 Vande-Stok V > 1.5 (bang 65) va sé ngay
nhat tricu khdng ch€ tinh vao khodng 18 - 20 ngay/thing. Muc nuGe 16n trong
k¥ nhat triéu cudng xay ra sau khi mit trang qua bic chi tuyén 2 - 3 ngdy, con
muc nudc rong trong Ky triéu kiét xay ra sau khi mat trang qua xich dao 2 - 3
ngay, lic 4y triéu 12 ban nhat. Con & phia nam 13 tinh chit hén hop thién vé bin
nhat triéu (nlra ngay-dém) véi V < 1.5 va s6 ngay ban nhat triéu khong ché
khodng 26 - 27 ngay. Muc nudc cudng xay ra sau vi tri giao hoi 2 - 3 ngay, muc
nudc rong Xay ra san vi tri thuong va ha huyén 2 - 3 ngay. OU khu vuc Viing
Tau - Can Gi& bién do triéu 16n nhét. Cdc bang thuy triéu th€ gidi cho gid tri
bién dou idn nhat & Can Gid 1a 338 cm (bang 65), nhung nhimg do dac gan day
cho thdy & Viing Tau con s6 ay dat 438 cm. Nhu vay d6 16n thiy triéu trén
thém luc dia phia nam tuong duong dou 16n thiy triéu ¢ vinh Bic Bo va ciing
¢6 nghia 12 mat trong nhitng khu vuc ¢6 bién do triéu cao nhat Bién Dong.
Trong déi bd, tir Viing Tau ré v€ hai phia bac va nam bién d¢ triéu giam nhanh
vGi ty 86 giam 1x10-5. Con trén binh dién ctta ca viing thém luc dia thi su phan
b6 muc nudce triéu (hai séng chinh K1 va M2) tao thanh mot cén cao clia muc
nude triéu & khu vuc bién Viing Tau - Gd Cong - Con Dao bat ngudn tir vanh
dai gid tri thdp hon cua ching ¢ ngoai khoi bao quanh (H.[15). Diéu dang luu y
14 thém luc dia nghién citu tréng tit ba phia, khong ¢6 cac diéu kién thuén loi dé
phat sinh cOng hudng song triéu nhu & cdc eo bién hay vinh dai.

Su truyén séng clia ban nhat triéu trén thém luc dia phitc tap hon nhat triéu. Trong
ldc séng nhat tridu tinh tién bing qua ving bién néng theo hudng déng-bic - tay-
nam vao vinh Thai Lan thi séng bdn nhat triéu véi tinh chat tién-ditng truyén xuyén
tam tir ba phia ¢ cic hudng tap trung vao mot khu vuc nim & ven bd déng bing
Nam Bo, dai nit dong pha bao quanh dic khu Ving Tau - Cén Pao (H.114). D6
chinh 13 diém dic biét trong bifc tranh thuy triéu khu vie thém luc dia phia nam va
ciing 1a ngudn goéc phan biét sy khdc nhau so véi nhitng viing bién khdc. Nhin mot
cdch bao qudt ta s thdy day 1a khu vuc giao thoa cac séng triéu ban nhat chinh
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truyén tit khoi bi€n Dong vao theo huéng Tay va dao dong triéu nghich hudng kim
dong hé xung quanh di€m vo triéu can xich dao tir phia nam lén.

b) Vé dong triéu : Nghién citu thyc nghiém dong triéu bao gidr ciing khé hon muc
nudc tricu. Nhitng s6 do dong chay trén nhiéu tram lién tuc cho phép xay dung
bang hing s6 diu hoa sau day (bang 66) bang phuong phap hang hai, vi tri
tram xem hinh 112.

Bang 65 : Chi sé Vandei-Stok (V) va bién dé trigu A cac tram bao( 3)

Tram y A(Tr. cueng), m A (Tr. kiét}, m
Mha Trang | 26 126 48
Cam Ranh : 22 126 56
Mai Dinh 23 140 60
LaGan 23 146 64
Hén Thu 23 118 52
Phan Thiét 20 160 80
Ké Ga 18 186 104
Ba Kiém 1.1 250 170
Ving Tau 1.0 326 202
Cén Gig 1.0 338 210
Con Béo 1.0 326 214
Ca Mau 27 118 42

BAng 66 : Hang s6 digu hoa cac thanh phdn dong trigu

Tram do Thanh phan M2 32 K1 o \
Uglemis) ¢ Uyfemis) g° Ujfemis) o U(emis) g°
I u 77 128 79 148 96 48 56 24 06 076
v 108 140 42 138 56 18 42 57
I u 77 130 132 116 108 30 137 356 06 2.1
y 30 215 30 356 55 95 72 51
v u 257 128 | 60 145 120 45 38 32 05 0.3
v CO80 145 29 140 35 79 23 58
v u | 285 191185 191! 131 41 . 98 8 0.6
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Hinh 115, Ban dé thuy tidu trén thém lye dia dong- nam (2)

m /s

Tt ci cdc tram do déu niim trén phan phia bic cla thém luc dia. O day dong triéu
mang tinh chat bin nhat (V < 1.5), élip dong triéu rdt det nhat 1a d6i véi séng chinh
M2) dong thoi cde véeto dong triGu déu quay theo hudng nguoc chiu kim déng ho



Ph&n 3. Il Dac diém khi tugng- thiy van- dang lye vang thém iue dia Dong - Nam VN 371

trong moi chu k¥ (Hinh.116). Chitng t& anh huf)‘ng do nong cta thém luc dja lén
ché do dong tricu 1a ding k€, 1am thay do6i hin co ché triéu so véi bén ngoai. Tai
dai bicn ¢6 vi do vao khoang 9°30A - 10°00A phédt hién tinh chat thuan-nghich
theo huéng dong-tay cua ellp dong triéu. Tai di€ém V, khu vuc Bach Hé, é&lip dong
triéu va nang lugng triéu séng M2 nim gan tring trén duorng vi tuyén (H.116,b).
Tai diém III, cling trén vi do ay nhlmg vao gin bo Cira Tiéu, élip séng M2 det véi

truc dai cing nam theo phuong vi tuyén (Hinh 116c). Phit hién niy cé y nghia
khoa hoc va thuyc tién (nang lugng triéu 14 mét thi du).
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Hinh 116. Elip dong triéu vé dong nang lugng triéu séng M, tai diém lita)
didm V(b). diém 1l ()
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V.MOT SO VAN DE NANG LUONG BIEN TREN THEM LUC PIA

Trong pham vi hep cha chuyén dé ching t6i chi néu mét s6 van dé mang tinh phat
hién vé€ nang luong bién trén thém luc dia phia déng-nam va ciing chi cé thé dé cap
dén hai dang. d6 1a nang luong thuy triéu va th€ nang hiéu dung tiém tang trong
cau triic nhiél-mudi, khong di sau vao kha nang khai thdc cdc dang nang luong.

1. Vé nang lugng thuy triéu

Nang lugng thuy triéu san sinh tir t8 hop cla thé ning va dong ning. Cong thic
tinh vécto dong nang lugng E ¢6 dang [21] :

E=pgHLV

trong dé p - mat do nudce bién; g - gia (¢ trong truong: H - d6 sau; z - muc nude
mat bién tinh tir mic trung binh; V - vécto téc do. Theo cach tinh d6 mot mat ta cé
thé¢ lap ban d6 phin bo vécto trung binh dong nang lwong triéu thong qua 16i gidi
cdc bai todn thuy dong luc thay tri¢u, mat khac 6 thé nghién ciu co ché bién dong
nang luong thong qua viée chinh 1y cdc hang s6 diéu hoa tai cac diém do lién tuc
trén khu vue nghién citn,

Dai voi thém luc dia phia nam, bing cdch thi nhat ching t6i di nhan duge ban d6
trén hinh 14, vi bang cch thi hai nhéan cdc élip dong triéu va nang luong triéu cho
mot s6 di€m tuong Gng bang 66 (Hinh.116). Hai két qua tinh toan nay kiém ching
lan nhau va bo sung cho nhau khi phan tich. Nhan dinh quan trong nhat 13 xu thé
tap trung nang lugng thuy trién séng chinh M2 cia toan bé thém luc dia vé dai
bién ven by Pong Nam Bg, dinh cao 1a khu vie cira séng Ciru Long tir Viing Tau
dén cira Dinh An. Nhu d3 thdy, nang lugng triéu trén viing khoi bién Dong véi
cuong do dong dat (3.0 - 4.0) 109 erg/fem.s truyén theo hudng truc dong-bic - tay-
nam. Dai sudn nghiéng & phia dong clia thém luc dia gy cam ing triéu rit manh
lam cho khi ti€p cin vét nd hudng cta dong nidng luong bién Dong chuyén gap
thanh chinh Tay dong thoi cudng do gidm xudng 3 - 4 lan (Hinh.118). Sau khi vuot
qua suon nghi¢ng thi, van giit nguyén hudng tién vao b, dong nang luong triéu lai
bat ddu tang nhanh cudng do, lén dén trén 4.1x109 ergfecm.s tai khu vuc Bach Ho
(di¢m V). Diéu d6 chimg to hi¢u dng dia hinh clia thém luc dia thu hit rit manh
nang lugng triéu tir bién Déng (d6i voi séng M2 nhung lai 1a séng chinh). Tir chu
tuyén phia bic hudng truyén nang luong bi cudng bic men theo vét bd céc tinh
Ninh Thuan - Binh Thuin xudéng dén Ving Tau (H.116a). Tir che tuyén phia nam
ciing ¢ su tham nhip ndng lugng triéu duge phin xa tir bd bién bin ddo Malaka
[én va1 cuong do thap, ~ (0.6 - 0.7) 109 erg/cm.s . Nhu vay chi riéng doi voi song
chinh M2 thém luc dia dong-nam Viét Nam da thu hit tlr ba phia mot luong ning
luong tinh chung vio khoang 0.55x1017 erg/s. bing 1/2 tdng niang luong song
chinh K1 cung cép cho toan vinh Bac Bo. Téng lugng ning luong dé duge tham
nhap mot cdch rét tap trung vao déai ven bd chau thé Nam Bo va phin 1én bi tiéu
tdn ¢ d6. D6 1a mot trong nhitng dic diém quan trong clia ché do dong luc thém luc
dia déong-nam.
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Co ché vira trinh bay con cho thay xu thé ti€p tuc lan truyén ning luong triéu thém
luc dia vao cdc vang cua song Ciu Long - Bong Nai. Nhiéu chubi s6 liu do dong
chay lién tuc tai viing cta song Tién, hai nhdanh C& Chién - Cung Hiu va vinh Ganh
Rai xdc nhan nhu vay [10]. Trén hinh 117 winh bay nhiing ¢lip dong triéu va ning
luong son,c: M2 tai hai diém & clia song Tién, diém A nim ti€p gidp bién va diém B
tai clta C6 Chién cdch diém A 10 km vao trong ving ha lwu. Dinh luong khé nang
cung cap nang lugng triéu tir thém luc dia dong-nam vao trong soéng qua mit cit
cwra song Tién trong mot ngay-dém dugce danh gid vao khoang 1.9x103 Mw.h [19].
B4 fa con 86 khong nho ma qua trinh lan truyén v ticu tdn cia né chic chan gay
anh hudng ddng ke trong viing ha huu,

2. Vé thé nang hi¢u dung nhiét-muoi (Available Potential Energy - APE)

Trén day dd trinh bay ve sur ton tai 1op dot bién nhiét-mudi can ddy ma trong tu thé
nam nghiéng ctia n6 luon luon tém taing mot llrorng thé nang hiéu dung xdc dinh.
va xu thé 1at y¢u phai xay ra 1a thé nang dé tu giai phdng (R trén Hinh.118). Trén
hinh 119 va bang 67 trinh bay Két qua tinh APE trong 16p nude bé mat ¢6 do day E
150m cho 4 mat ¢t trén thém luc dia dong-nam theo tu licu diéu tra cla tau
Nhesmeyanov (8/1982) ¢ kiém ching boi tu lién cdc thu Bogorov (4/1981). va
Sokalskii (7/1994). Téng ning lugng APE trong viing nude trdi tir Phan Rang dén
Viing Tau bang 2.21x1021{ erg (twong dwong ~6.0x104 Mw.h) {18]. Pay ciing lai
12 mot con s6 khd 16n vé nang luong thém luc dia.

Dac diem phan bo nang luong hi¢u dung trén hinh 16 kha an tugng, thé hién boi
hai tim cuc tri : - nguon nang luong la tam cuc dai APE nim gan phia nam vinh
Phan Rang véi cuc tri bang 15.5x107 erg/cm?2 ; - 16m nang luong 13 tam cuc tidu
nam trén sudn ¢6 vi do vao khodng 9°00A N, gid tri am cao nhat -3.5x107
erg/cm2. Trong nhitng diéu kién thuan loi qud trinh tu gidi phéng ning luong
(H.119) vi qud trinh chuyén hoa lugng the ning chénh léch giita hai tam cue tri (~
1.9 108 crg/em?2) thanh dong nang s la nguyén nhin tao ra luong chay ngam doc
theo suon fue dia (Ry trén Hinh. 119) ma 16¢ do cha né duge danh gid tuong duong
~150 ecm/s. The nang hi¢u dung nhiét-mudi. tiém tang trong ch€ do thuy van thém
luc dia, la yeu t6 vat ¥ rat ¢ y nghia trong thyc tién cua cac nganh nhu khai thac
ca, tau ngam, thong tin dudi nude, v.v... (xem [12,18]).

Bang 47 : Bdc trung dinh luong cua thé ncng hiéu dung (APE)

EX APEx‘l{J?[ergfcmE] APEX10-14
| : (ergfem)
' 1 || T2 T3 _ Tr.4 5 Tr 6 !
| 1546 | 1129 | 853 | 385 . : 114
i 240 | ues | 1116 683 | 265 -0.25 124
i D a2 | i 375 001 ¢ -348 45
v 080 ! 2564 335 | 2m 179 | 167 | 4.8
| |
S{APE} 2.21x1021 erg




Phan 3. lll. DAc diém khi tuong- thuy van- déng luc vang thém luc dia Déng - Nam VN 375

Hinh.118. So dé cdu tao va gidi phdng thé nang hiéu dung (APE)
trén mat cét.
Md&t phdng ABC- ving céu tao APE
Upw- nuéc troi
R- xu thé& gidi phdng APE
A va b- dao déng ngdm
* v& 0- vi tri cac luéng chay cyc manh.

107 18" 1" 10e

NHA TRANG

20 CAM RANH 12

1"ne PHAN THIET

L

Hinh 119. Phan bd thé nang hiéu dung (APE), thang 8/ 1982
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V.KET LUAN

Ché d6 khi tuong - thay van - dong luc hoc trén thém luc dia dong-nam Viét Nam
c6 nhiéu dic diém noi bat, rat dac thu trén nén chung va so véi nhiéu ving khic
clia Bién Dong. Di thudng trong cdc trudng gié mua trén thém luc dia dong-nam
dugc thé hién chu yéu trén su thay déi huéng trong trudng gié mia 1 rét, vé mia
gié Tay-Nam thi chuyén huéng cudng buc thanh gié Tay, con mia gié Dong-Bic
thi khong ché hudng gié Pong. Suy cho ciing, trudng gié mia Tay-Nam va nhimng
di thudng hudng cla né cling véi hiéu dng thém luc dia 1a nhimg nguyén nhan co
ban tao nén nhitng cdu tric thiy van - dong luc mang nhiéu dac diém dia phuong.
Vé miia he (gié Tay-Nam) cdc y€u (& thiy van (T, S, st) thé hién su phan bé di
thuong trong khong gian ba chiéu tao thanh nhitng cau tric 16p dot bién can ddy,
cic dét front, phan héa 16p dong nhit bé mat, san sinh th€ ning hiéu dung (APE).
Hé hoan luu tao nén trén thém luc dia nhimg cdu tric thuan-nghich theo mia nhu
luéng chay doc bo huéng Dong-Bac va Tay-Nam, cic xody thuan va xoay nghich
wén suon luc dia. hién twong nudc tréi - nude chim. VE thiy triéu, hiéu dng thém
luc dia gay cam Ung rdt manh Ién séng ban nhat triéu M2 |, 1am bién dang ché do
ché do thay tricu va dong triéu ndi chung va tao ra § day mot ving ¢6 nhitng di
thuong trén ban d6 thuy triéu toan Bién Déng, bién do muc nudc va dong triéu
thudc loai cao nhat, dong nang lugng tri€u tap trung triét d€ vo dai bd Pong Nam
Bo. Su t6 hop nhitng dic diém khac thudng trong ché do thity van va dong luc [am
san sinh trén thém luc dia dong-nam mot lugng nang lugng téng hop rat 16n, tinh
dén hang chuc van Mw.h, tiéu tén tai chd, dalc biét 1a tap trung tiéu tdn trong dai
ven bo tir Viing Tau dén mii Ca Mau. Ngoai ra, qua trinh gidi phéng nang luong
con tao ra kha nang hinh thanh ludng chdy ngdm manh huéng Nam trén bic sudn
nghiéng ctia thém luc dia. Tat ca nhiing dic diém vira néu chic chian gay anh
huong khong nho 1én cidc dicu kién dia 1Y tu nhién. sinh thai, méi trudng va cic
hoat dong thuc tién trén thém luc dia k€ ca & cdc viing cira s6ng va ha luu thude he
théng song Cuu Long - Bong Nai mién Dong Nam Bo.
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IV

HIEN TUONG NUOC TROI (UPWELLING) TREN
THEM LUC DIA PONG NAM VIET NAM

Trong dong luc hoc bién "nuéc wdi” chi sy chuyén dong thang ding cia nude tir
dudi 1én rén wong pham vi khong gian va thoi gian nhét dinh. Néu khéng gian ay
¢6 kich thudc 16n va thai gian lién tuc twong doi dai, di dé co the coi la mot hién
tuong ty nhién. thi ngudi ta goi dé la hién tuong nude trdl (upwelling
phenomenon hay upwelling). Gid tri dai lugng cua toc do troi rdlt nho, chi vio
khoang 10-2 - 10-4 cm/s. tic 1a hon nghin 1an nho hon t6¢ do ngang cua dong
chiy bién lic binh thudng. Vi vay viéc do dac true tiép dong tréi rdt khé, cho dén
nay chua thiy xuit hién may méc hién dai ndo cé kha ning do t6¢ do nude troi.
Tuy nhién, ¥ nghia clia nuée tréi lai rat 16n, khong thua kém gi ¥ nghia ciia nhi€u
yéu 1o thiy van-dong luc khdc néi chung, Trude hét vi nude i ludn la nguyén
nhan phd v& nhiing trudng vat 1y hai duong 6n dinh tao ra nhimg di thudng 16n.
Chinh diéu dé 16i kéo su quan tam cta nhiéu nganh hoat déng trén bién nhu giao
thong van tai, quan sy, thong tin, tham do va khai thac dau khi. ... . [14]. Cic
nganh khai thac ¢4 va hai san khdc trén bién rdt quan tam dén hién tuong nudc
tréi vi né lién quan mat thiét dén mat xich quan trong nhat trong hai duong hoc
khai thac : "chét dinh dudng - stc sinh san so ¢ép - sinh vat phit du - cd kinh t&".
Trén dai duong thé gisi c6 nhing ving nudc tréi noi ti€ng nhu ving nude troi
Peru. viing nudc (roi 1ay-bic Phi. va nhiéu vimg khdc nia.

Thém luc dia dong-nam Viét Nam 13 viing nude trdi, dic¢u d6é duge khang dinh
trong nhimg nam gin day boi nhicu két qua diéu tra nghién ciu tong hop cla
Vién Hai duong hoc Viét Nam. Nhan thdy nuée tréi [a hién tugng vat 1y ¢6 ¥
nghia thuc tién 16n cho nén vio khoang cuéi nhitng nam 1970, lan theo nhiing
phdt biéu diu tien cia Wyrtki [21} ma chi y&u la cta Lafond [18] vé nudc tréi &
viing ven b nam Trung Bo. trén co so diéu tra tong hop ving bién Thuan Hai -
Minh Hai ctia Chuong trinh diéu tra nghién citu bién cadp Nha nude( 1977- 1980),
vin dé nude tréi duoe dat ra v nghién citu mot cdch toan dién hon biang cdc
chuyén dé mang tinh phat hién va khing dinh lai c& vé dinh tinh lan dinh luong
[15]). Vi nhitng dé cap clia Lafond chi m&i dva trén co s& tu liéu hét sic mong
manh vé tam cuc tri nhiét do vad do min ven bd nam Trung Bo theo tu li€u do
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thing 5-6/1960 ctia Chuong trinh NAGA chua di dé khing dinh vé mét hién
tugng cho mdt vang bién, Wyrtki thi cling chi nhan xét luét qua khong 6 chi
tam di sau. Nhitng cudc diéu tra khao sit va cdc cong trinh nghién ctu tir 1979
dén 1985 da cho nhiéu s6 lieu va két qua phong phii hon, cé co s& hon dé khing
dinh v¢ su t6n tai nude tréi thém luc dia dong-nam nhu [d mot hién tugng vat 1y
hai duong hoc, mot thuc thé tu nhién cuc bo.

1. NHUNG TU LIEU\DIEU\'I‘RA- KHAO SAT CO LIEN QUAN DEN HIEN
TUONG NUOC TROI THEM LUC PIA PONG- NAM VIET NAM

Hién tuong nude troi luon dé lai ddu vét bién dong dic biét trén trudmg phan bo
cac yéu td hai duong hoc, trong dd bién dong thuy vin Ia co ban va 1a vat chi thi
(indicator) dé phan tich gidn ti€p vé su tn tai cua né. Theo nguyén tic qui nap,
cang nhiéu tu liéu diéu tra thi do chinh xdc ctia phép théng ké va phan tich cang
dugc nang cao. Sau day la nhitng tu lieu chinh da ding dé phan tich vé nuéc troi
trén thém luc dia dong-nam (xem Hinh. 120).

1. Tu liéu dau tién la cua Chuong trinh NAGA (1959 - 1961), nhung lién quan
dén nudc tréi thi chi cé ba mit cit do dac nhiét do nude vd d6 min tir Nha
Trang dén Viing Tau chuyén thang 6/1960, khoang céch giira ching rat xa (~
250 km), hon nita chi & mot vai tram ngoai khoi Phan Rang (Binh Thuan) xay
ra di thudng nhiét-muéi. Cin cif dé ban vé nudc trdi trong trudng hop dé tuy
12 hop 1y nhung qud it. chua du dé néi vé mot hién twong vi tinh ngdu nhién
cao. Cin phai ti€p tuc diéu tra nghién cliu vh xdc nhan lai, vi vay nhiing két
qua trinh bay dudi day vin con mang tinh phdt hién, khang dinh hién twong
1a chinh.

2. V6i mot trong nhiing muc tiéu rd6 rang nhu vay dé tai "01" thuoc Chuong
trinh "Diéu tra téng hop ving bién Thuan Hai --Minh Hai" da thuc hién trong
nhitng nam 1977 - 1980 nhitng dot do dac nghién ctru trén 4 mat cit viing ven
b& ( 50 m) tir vinh Phan Rang dén Viing Tau (Hinh.120). Phan tich tong hop
su bién dang truong cic yéu to thiy van cho thdy cé nhitng dau hiéu phan bo
thudéc vé hé qua cta hién tugng nude troi [7,9]. Thi du nhu nude lanh-min
dudi sau duge dua lén dén tan mit bién & viing gan bo Phan Thiét, bién doi
nghich nhiét-mudi kha twong phdn trén cing mot do sau (Hinh. 121), vv... .
Nhiing biéu hién nhu vay lan diu tién tim thiy trong dai ven bd tir vinh Phan
Ri vao dén Viing Tau, chiing t6 ¢ day cé kha nang c6é nudc troi manh.

* Ciing trong thoi gian ndy, tai mot thuy truc ngoai khoi gan dao Pha Qui da
ti€n hanh do nhiét d6 va do man theo chiéu sau trong 1dp hoat dong bé mat, cit
1 1an/thang trong chu k¥ nam, dé theo doi qua trinh bién dong. Hinh 122 trinh
bay bién déi nhiét do trong nam 1979 - 1980 [15]. Hinh anh nay duge lap lai
khd chinh x4c trong tu lidu khao sit clia d€ tai nay. Qua trinh nang lén va ha
xudng cta cac dudng dang tri nhiét do theo thoi gian cdc thdng trong niam la
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bic¢u hién gidn tiép chi tdc dong ctia dong nude tréi dua nude lanh i duéi sau
Ién trén (thang 5 - 7) va sau d6 yéu dan (thdng 8 - 9). Téc do nang lén cua
dang tri nhiét do cdc thang 5 - 7 duoc ddnh gia bang ~10-3 cmy/s.

o T 25/7 dén 6/8/1980 dé tiu “01" di thuc hien mot chuyén khdo st chuyén
d¢ gom 4 tram do dong chdy lién luc 3 ngay-dém. tai moi tram treo 3 may
PBV-2r . riéng tram IV treo 4 mdy va tram I chi kéo dai 1 ngay-dém [7]. Bang
nhitmg s¢ liéu dy 6¢c do thang ding cia dong chay tai mdi tram di duoc xic
dinh mot cdch gan ding theo thanh phéan ba trix thing ding, két qua duoc ghi
trén hang 1 [7.13]. dau trir chi huéng r dudi lén. Qua dé ¢6 thé thay, tat cic
diem do rai rac uen thém luc dia déu t6n tai dong nudce tréi vai gid i 16¢ do
vao khoang 1.0 - 5.0 x 10-3 em/s, riéng khu vuc bién vinh Phan Rang - dao
Phi Qui do diéu ki¢n dia phuong dac biét nén gia tri té¢ d6 troi cao hon 10 x
10-3 cmy/s.

Bang 68 : Gia tr] téc dd nude wrdi tai cée diém do trén thém luc dia

Tram Thoi gian do déng chay w.10-3 cmis
| | 5 601980 | 123
I} 29/7 - 1/8M1980 -186
[V § - 4181980 -16.4
' 25- 2871980 -32
V ;

3. Dot do thiang 8/1982 wén tau Nhesmeyanov la dot diéu tra-nghién ciu tong
hop hoan chinh hon ca nhim thuc hién noi dung dé ai 48.06.01 (Chuong
trinh diéu tra nghién ctiv bién cip Nha nudc 48.06 (1981- 1985), ¢ébm 5 mat
cit thuy van v6i 33 tram mat rong, trong dé mot mit cat doc theo thém luc
dia (Hinh.120). Trén ca 4 mat cit ngang bo déu ton tai cdu tric 1dp dot bién
nhiét-mudi can didy thém lue dia. pham vi khong gian t6n tai 16p dot bign
nhi¢t-muoi chitng minh rang dé la bo phan kéo dai cua I6p dot bién chinh cua
bién Dong. ¢ nhan ¢ do sau ~ 100 m. duge nang 1én trén thém nong va tham
nhap vio té ven bo Phan Rang - Ving Tau [10.11] (xem hinh 124 (a va b)
chuyén dé KT-TV-DL). Yé&u t¢ nang lén va giit vi tri thing bing 6n dinh cua
ching trong ca mia h¢ chinh 14 hién tugng nude woi.

4. Mot dot didu tra tuong y niia cua dé tai 48.06.01 duge thuc hién vao thing
8/1983 bang tau Berill (Phan Vién Vién Pong Vién HLKH Lién Xo) {I1].
Trong khoang tir vinh Phan Thiét dén Viing Tau da thuc hién 5 mat cat, bé
rong miit it khong qua 100 hii 1y, 86 (ram trén moi mat cit kén dén 8§ - 12
tram (H.123.Hinh 124 trinh bay mot thi du v¢ su phan bo nhiét do nudc trén
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mat cat ven b Phan Thiét, ki€u phan b6 nhu vay déu thé hién trén ca 4 mit
cat phia bic, trir mat cit ngang Ving Tau. Tu liéu d6 mét ldn nita ching
minh ring dudi tdc dong cha hé gié miia Tay-Nam tinh chit phan 16p nhiét-
mudi xay ra mot cdch manh liét va rong khiap & phin ven bd nong phia bac
Viing Tau cla thém luc dia. Biéu hién co ban cia sy phén 16p 1a c4u tric hai
I6p nudc cé twong phan vé tinh chat : 16p dot bién nhiét-mudi can ddy 6n
dinh trong tu thé nghiéng thco nén ddy va 19p déng nhat bé mat bi phan héa.

e _ ?".
— | 950, Ture r .
G 1873, i g

B~ = '{ﬂg‘JﬁFriL A ;
O—— 4982, Eyq.
e 1983 A
o 1994 ) Tuar |

S R

Hinh 120. S0 dé cac mat cdat thiy van nghién clu vang nudc trdi
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5 Voo

23

1]

32

Hinh 121, Bién déi nam cua nhigt dd (“C) frong i6p nudc 100m fai mét tram
ngodi khoi déo Pha @y, 1979- 1930

e

Hinh 122. Bién d&i nam cua nhiét dd ¢C) rong 18p nuée 100m tal mot tram
ngodi khai dao Phu Quy, 1979- 1980

i)

L1

Hinh 123, Phan bd nhiét dé néc (°C) trén mdt cat ven bo Phan Thiét,

thang 8/ 1983
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Nhu vdv ro ring 1 phan tich gidn 1icp nhicu tu liéu do cdc yéu to nhiét do v do
min dii ¢o (he cho phép khang dinh ién tegng nude tréi 1 mot thue the tu nhicen
ton tai rong khiap uén thém lyc dia dong-nam trong mua gié Tay-Nam (ké ca
vimg bicn siu ven bo Nam Trung Bo). vitng ¢d 16¢ do trdl manh nhit nam trén
phan phia bac ke tr quiing mit ¢at Phan Thict ré ra. D6 12 két luan chung cia ci
hai dé & thuoe hai Chuong trinh diéu tra nghién ciiu bicn cap Nha nude eiai doan
1978 - 1985 [7.11]. He qua cua hién tuong nude troi ciing duge thé hién trong
nhi¢u y¢u to khiic. thi du nhu héa hoc nude bién, sinh vat phi du v.v... .

Nam 1991 Chuong trinh Khoa hoc bién ¢dp Nha nude KT.03 da chinh thdc xay
dung maor de i doc 1ap nghién ciu ving nude troi manh Nam Trung Bo ma so
KT.03.05. Pidu do ching 16, mot mit hién twong dd duge khang dinh vé phwong
dién khoa hoc. mat khdc hién tugng cd vai tro quan trong déi vdi thue tién dat
nudc. Vi vay nhimg nghién ctiv wiép theo can duge lam rd cic khia canh dinh
lugng va ban chdt cua hién tugng clting nhu anh hudng 1én hé sinh thadi, 1én cic
mit hoat déng khac trén them lue dia.

I MOT SO VAN DE LY THUYET VA MO HINH HOA HIEN TUONG
NUOC TROI TREN THEM LUC PIA PONG NAM

1. Vé Iy thuyét

Ly thuy¢t nude wréi thie chit [a mot phan cta 1y thuyét dong chay ¢ bién noi
chung. wy nhién trong phan dé cd nhiing khar niém ri¢ng. Nhu da biét. nude woéi
chi ra huong chuvén dong cia nude bicn ti dudi [en vai eid trj dai lugng téc do
ril nho. Trong dong luc hoc dong chay & bién va dai duong ngudi ta dung phuong
trinh lién tue dé xdc dinh thanh phin (6c do thang ding trén co s¢ da xdac dinh
duge cdc thanh phan ngang trén hé truc toa do vuong gée. Phuong trinh lién tuc
co dang

o {i\ _ (_:\\' 0 (1)
Ny I

trong do x.v.z - cdc hudng true toa do theo chiéu ngang (x.y) v ddng (2): u.v.w -
cac thanh phan toc do dong chay trén cic hudng x.y.z tuong wng. D61 vai thém
luc dia ta chon diém trén mit bién vén tinh fam goc true Oz ¢6 hudng o trén
xuong. truc Ox hudng Hong. truc Oy hudng Bic.

D¢ tim bicu thiic cta 16¢ do thang ding w tai mot ting sau z bal ky nio dd ta thuc
hi¢n phép tich phan phuong trinh (1) theo hai 16p. 1&p twén tir muc nude mat bién
2 (x.y) den do sau z va 1ap dudi tiv do sdu z dén ddy bicn H (x.y). Dua vao tich
phan Khai nicm dong trung bin ¢ ¢ta moi 1Gp nude thi ta s¢ nhin duoc [7.8]
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s

i i .
W= {'\(‘I arad jo, - hy div(, (2)
/

trong do ¢hi 8¢ 1= 1.2 chi I6p nude bén trén ¢6 bé day hl =z - £ vi I6p nude
Ca s f i [ _
bén dudi cé bé day h2=H-z; <c,- grad) W2/ EX +V,8/8, 3

L

(3)
¢ o=t [
h;
I,
o= &by =—h,  khi i=1] @
o = H: hT: h; Khi i=2

boi véi bicu thie (2) . khi dai luong clia w mang dau am (-) thi nude chuyén
dong tr dudi Ién - nude tron, nguge lai khi w mang dau ducng (+) thi nudce chuyén
dong tlr trén xudng - nude chim. Bicu thic (2) di tach toc do thang ding thinh
hat thanh phian 16 rét. SO hang thi nhét v& phai chi thanh phin wb nhan dugc (i
moi lién quan truc tiép cua toc do dong chay va do nghiéng ddy, tic L thanh phan
nuGe trdr thode nude chim) do bu trir thang ding trén mdi thity trec & viing thém
nong ¢6 do nghiéng diy ddang ké. Do nghiéng ddy va 16c do dong chay cang 16n
thi cudng do tror (hode chim) cang manh, va ngugc lai. Trong thuc t¢ ¢6 thé nhan
thiy thanh phan wb boi cic dang dong chay trudn Ién trén sudn nghiéng ctia thém
luc dia va dai ven bo.

S& hang thi hai vé phai clia biéu thiic (2) 1a thanh phan wp nhan duge tir su phan
k¥ hoiic hoi tu cua hai 16p nude, tic 1a thanh phan nudce tréi (hoidc nudc chim) do
su twong quan gitdta phan ky (hodc hoi tu) cua 16p nude bén trén twong tng v&i hoi
tu (hoac phan ky} cua [ép nude bén dudi. Bo sau ddy cang nho cang giam yéu to
phan k¥ va hoi w, ¢6 nghia 1 thanh phan wp thudng duge cudng héa & vimg bién
s&u va giam cudng do O ving thém nong.

Nhuwr vily. v& mat ly thuyét ta ¢6 thé phan giat hién tuong nuoc (réi (nude chim) ra
thanh hai thinh phan : - phan do bd trir trye ti€p theo chiéu thing ding gifta hai
I6p ben trén va bén dudi. thudng duge cutmg héa trong viing thém nong vii ven ba
¢o do nghiéng didy 16n: - phan do bit trir gidn tiép boi tuong quan phan ky va hai
tu nude trong hat 10p bén trén va bén dudi tuong ung, thudng duge cudng hoa g
viing khot sau va gidm cudng do teén thém nong vi viing ven b,

2. Mo hinh héa hién tugng nudce troi trén thém luc dia dong-nam

Trong muc nay ngodi muc dich chinh la xay dung cac ban do nudc troi - mot
dang san pham dinh lugng cusi cing ¢on ¢6 muc dich phan tich dé hiéu sau thém
vé ban chit cta hién tuong. vi vay bai toan thily nhiét-dong luc tuyén tinh di
duoc st dung.
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Phurong trink chuveén dong crig mede bién :

Bii todn tuyén tinh cho ring anh hudng cda cdc s6 hang phi tuyén trong hé
phuong trinh chuyén dong ctia nudc bién trén thém luc dia 1a khong 16n. c6 the bo
qua. Di¢u do ¢6 ¢g s¢ & cho. néu dinh gid cde s6 hang cua hé phuong trinh
chuyén dong nguyén thuy thich hop vai dicu kicn thém luc dia bang cac chi so
khong thi nguyén thi ta nhin duge cic gia tri nhu sau [6] : 6 Struhale S =
LO(tOVO)-1 = 10 : s6 Rossby Ro = VO(fOLO)-1 = 10-2 ; s6 Euler Eu = rOV02P0-1
= 10-2 : 0 Ekman ding Ez = 40 Ro ; s6 Ekman ngang El = 10-2 Ro , trong do
chi s6 "0" & dudi mébi ky hi¢u chi kich thuGe dic trung cua mdi yéu td tuong Gng
voi kich thude tu nhién viing nghién citu. San khi din hé cic phuong trinh vé dang
¢6 chita cac hé s¢ khong thit nguyén. so sdnh céic s hang v6i nhau va bo qua cdc
6 hang nho, déng thdi chidp nhan cdch dat van dé cho bai todn dimg (trung binh
mia). cudi cling hé phuong trinh chuyén dong clia nude bién dugc tuycn tinh hda
va duge vict dudi dang cac ham phic nhu sau :

W —alwe=-tgs-B g . (3)

cz” k'/. pilkx

trong do :
.

W=u+iv . i=+~-1 1 a =i:

K (6)

=) A O AN
¢ = v +,-L oo R:(LJH‘L jpd:
o o o ay

" 11

by

¢ - gia toc trong trudng: kz - hé s6 ma sdt roi thang ding: p - mat do nude
(p, = const) ; f - thong s& Coriolis. Trong phuong trinh trén da c6 chia
yéu 16 thiy tinh duoc tich phan trong 16p (H - £) v6i diéu kién khi dp mat
bi¢n khong déi.

D¢ gial phuong trinh trén day, doi véi thém luc dia dong-nam Viét Nam can luu ¥
hai luc tic dong co ban nhat gy nén hé dong chay : - ngoai luc la luc cang ti€p
luy¢n cha gié trén mat bién: - néi Juc 1a lue san sinh bdi bat déng nhat mat do. tai
day cé 1&p dot bién nhi¢t-muoi va cac ddi front thity van mang nhitng tinh chat rat
khic biét va didu d6 s& dan dén kha nang tao dong va bién dong dong dang ké
(xem chuyén dé KT-TV-DL).

Mo hinh ban thiee nehiém dot bién pidt do:

Nhu da biét, vé mia gié Tay-Nam trén thém lue dia dong-pam 16n tai on dinh 16p
dot bién mat do can day. Trong tr the nam nghiéng theo mat nghiéng nén ddy 16p
do bién con la can nguyén cua cac ddi front thuy van trong dé ¢o doi front chinh
(DFC). V¢ nguyén 1y, ham phan b6 mat do r cat ngang 16p dot bién theo chicu
diing hay ddi (ront theo chiéu ngang phai tao nén cdc dinh maximum gradient cuia
né theo chidu wong dng (truce 7 hay truc x vt y). Cac dinh maximum gradient
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lubn nam & vi tri nhan cta ISp dot bign va déi front. D6 1a tinh chat co ban vi pho
bién cua cdc 16p dot bién va déi (ront (hiy van & bién va dai duong néi chung.
Trén hinh 5 trinh bay thi du vé ham phan bé nhiét do (T) va do man (S) (H.inh
124 a), cdc dinh maximum cla tan 6 Vaisalla-Brent (N) qua 16p dot bién (Hinh
124 b) va gradient(S) tric giao qua déi front chinh (H.inh 124c¢) trén thém luc dja
tinh theo tu liéu do thdng 8/1982 [11]. DPac diém cau tric nhic¢t-muéi dé 13 mot
trong hat nhan (6 quan trong nhat qui dinh tinh chat va co ch¢ dong chay thém lue
dia, khong thé bo qua duoc.

Thong thuong khi giai 0 cdc hé phuong trinh chuyén dong ¢6 tinh dén s hang
chta yéu t6 mat do thi ngudi ta duwa vao bai todn cidc gid tri mat do roi rac tai cac
diém nit ctia ludi tinh nhat tu trudng phan bé mat do ba chiéu da xdc dinh trude
bang tu licu thong ké hoic tir két qua phép tinh mat do dong thoi. Cich lum dé
chita sai 6 hién nhién. trong dé tiém an sai s trong vice hd qua hoac tinh dén
khong day da dac tinh cdce cdu tric vita ndi trén. Ciing ¢6 ciach Lun khdce dé khace
phuc sai s6 dé. trong nhiéu cong trinh nghién cttu bing mo hinh s& tri mudn bao
dam tinh chat phan b lién tuc theo chi¢u siu cla yéu 16 mat do xuyén qua 16p
dot bién ngudi ta biéu dién ham r(z) bang cong thiic bin thue nghicm, thong dung
nhit 1a dang sau :

plz) = pl0) - Ap (1 =" (6)

Cong thic nay xét k¥ s€ thay khong hop ly, mac di nhin bé ngoai thi ban than dé
thi bién doi coa ham p(z) gin tuong 1u véi dang phan b thue (&, tic [a ¢ dot
bi¢n do ham s& mi tao ra. Thit vay, néu ta 1@y dao ham p () theo 7 thi no s¢ cho
mot dang phan bo cua gradientz p (z) clng theo hivm 6 mi twong e nhu p(z). tic
la khong bao dam day du cic tinh chit co ban cha Iép dot bicn, cau tric mat do
cua nude bién sai co ban. Cong thic ban thue nghiém cho p (z) phai chon theo
ki€¢u khdc, va sau day chiing t6i gi6i thiéu mot cich chon.

Lay tinh chét cta gradient theo chiéu ding ctiia haim mat do 1am gée d¢ chon dang
phén bo cua nd, ta qui udc phin chia nude bién thanh hai 16p duoce gi6i han boi
mil cong chia gid tri maximum cua tan s6 Vaisalla-Brent Nmax  (doi vdi thém
luc dia thi do cing ¢o nghia & mat front [12]). Dang cua cang thic thue nghiem
dudi day doi véi mat do qui ude o 58 dam bao véu ciu dé ra :

[ ey

gl — L expl ———— .
( jesp I+ot (g —7) (7}

boi vi nd thoa miin cdce dicu kién

Noe) o = N 8

2N

l2

ON? ((2) aN? L (2)

. 1-1 e

\,”Ll — e . . ;‘; —_ -
ez o &

(9}

‘J I,
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Trong (7) - (9) Ej va aj 12 hai thong s6 thuc nghiém dugc xdc dinh trude (a priori)
, 0 =- 0y j=1,2-chisoky hiéu cho 10p dudi (j=1) valép trén (j=2) ; h, - do
sau ciia Nmax . thay doi trong khong gian x,y. Bic¢u thic (7) véi didu kién (8) -
(9) s€ la ham o(z) lién tuc theo chiéu z. gradient theo z ctia nd ciling lién tuc
nhung déng thoi dat maximum tai z = h, (cfing ¢6 nghia 12 gradientx,y(c) =
maximum tai mat front [12]). Diéu sau ciing 12 hoan toan khdc véi biéu thiic (6).
Xir Iy thong ké mot s6 chudi s6 lieu do trén thém luc dia ching t6i nhan duge
Oy, = 2.510-3cm-1; Ej=1 = 7.4x10-3 g.em-3 ; Ej=2 = 1.0x10-3 g.cm-3,
cic dudng cong clia o(z) va N(z) (inh theo biéu thitc (7) duge trinh bay trén hinh
6 (duong den). Két qua ndy cho thdy m¢t mat ching phi hgp vé dang phan bé so
vGi két qui do dac thyc t& (duong 1,2), mat khéc ding v€ tinh chit co ban, tic 13
dam bao ton tai dot bién dong thdi bdo dam tén tai ciac dinh maximum clia N(z)
va gradient theo chiéu ngang qua déi front. Hinh 126 gi6i thiéu ban dé do sau t6i
han dot bien h, duge xac dinh qua nhiéu tu liu do dac trong mua he.

Mo hinh nhiét-déng luc dong chdy va nirde 1réi -

Bai todn phai giai bay gid bao gdm phuong trinh chuyén dong (5), biéu thitc mat
do (7) va phuong trinh lién tuc (1) vi€t duéi dang tich phan theo chiéu ding tir
mat bién dén ddy v dén do sau z. Diéu kién bién dé gidi Ia

Khiz=g: K, Mo g (7 = 0.0026 U] 0 (10)
iz Pq
& &
2+ 2
woul (1)
~Khiz=H: W=w=0 . (12)

Trong d6 cic ky hiéu T=Tx + iTy va U = Ux + Uy - ham phiic cta luc cang 1iép
tuy€n gié va tdc do gié trén mat bién. Giai bai todn nay khéng khé khan gi may
(xem [20]), vi vay & day chi gidi thiéu nhiing 161 giai cudi cing dudi dang mo
hinh toédn svi-tich phan lién hoan giita cic yéu t6 nhu sau.

- Mo hinh muc nudc mat bién :

2 2
[9_ ° }gmﬁé‘ém(ﬁ_g ~ 0 (13)

ox? ey’ :

Y

- Mo hinh t6¢ do dong chay 6 cic ting nude cho 1dp bén trén va 16p bén dudi
mét nghiéng h,, :

W, = 2C chaz +

g - — =

ook.a a

—E gk, fexp i+ (b, - ) sha (-~ &) + L{n - -‘-"E(_-":ﬁ..)} ¢ Ud
Fe : koa” chall!
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Hinh 124, B& thi thang ding (@) cua nhiét 46 (1), do man (S); dinh maximum
tan 58 N(b) va gradient cla $ qua ddi front (¢)

L} " e 11 e st Nl uo

o 1 11 ak ik Fr A al

Hinh 125. D6 thi thang dung cla ham mat dé () var  Hinh 126. Ban dé phan bd do sau t6i han
tan 6 Vaissaia- Brent (N) theo bidu thac (7). d6t bién hy, (m)
-1 véa 2 - fulidu do
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. . — ol - —alft - - R"}
Wy = e — e g gt - L 22 (%)

(o

f;,ﬁf:fexp [+ e~ shalz-2)dg + = [ Ch“(z‘g)]c;

Pok. chafl

- M0 hinh t8c d6 nudc troi :

M T 518
W= Wiy j Rf.{oH J-F Im[ai d- . (16)
; Ox ay

Trong mo hinh (13) - (16) chira tgb - d¢ nghiéng mat téi han dot bién hO, ngo?li
ra con ¢6 cdc biéu thic va cdc hé s6 xdc dinh Q ; Rj; C1 ; C2; A:n4;nS;

day chiing t6i khong viét ra hét cac biéu thifc va hé s6 dé (xem [20]) danh cho dé
tang phan phan tich két qua tuong dai chi tiét hon.

Vung tinh toan giéi han trong khong gian j = 6°30" - 12°00° Nva A = 106°00A -
[ 11°00A E va duge phi boi mang ludi vuong véi bude ludi tinh bdng 6A (i 11
km). Dic¢u kién bd dugc cho bing khong doi véi thanh phan tryce giao cia tdc do;
diéu kién bien long dugc chap nhan can bing dia chuyén & bién sau 200m tr6 lén
va ngoai suy phi tuyén & cdc chu tuyén noéng hon. Trudng gié mia Dong-Nam
trén mat bién dugc chon mot gid tri t6c do 10.0 m/s hudng 225° (so N) va cudi
cung kz = 1x102 cm2/s ., cdc thong s6 thuc nghiém Ei . o nhur trén. Sau day sé€
trinh bay mot s6 két qua.

Vé hé dong chay trén thém luc dia va kiém chimmg két qud tinh todn :

a. Muc dich clia chuyén dé tap trung cho van dé nudc troi, tuy nhién cdu tric hé
dong chdy trén thém luc dia ¢6 lién quan tryc tiép dén sy hinh thanh ban do
nudc troi, vi vay cdn phat hoa nhiing nét co ban ciia né thong qua hé dong
chay trung binh duge trinh bay twén hinh 127, chi tiét hon ¢é thé xem trong
[17.20]. Cic ciu tric cua hodn luu trong mua he gom luéng chiy doc bo va
cuodn xody kich thuéc 16n da gidi thiéu trong chuyén dé KT-TV-DL déu duge
thé hién kha 3 trong két qua tinh todn v6i nhiing chi tiét nhu sau.

Luéng chay dong-bac doc theo bd tén tai trén hdu hét dién tich bac thém thoai
thoai tir bo ra dén hon 100 km, cudi cua luéng nay nim & khu vuc bién Phan
Rang (Ninh Thuén) nhu da c6. Noi ddy xdy ra qud trinh hop lwu cia hai ludng. dé
12 ludéng doc b tir Bac Trung Bo xudng va ludng dong bac tir tay-nam lén. D6 1a
diém méi hon trudc, né xuat hién khong phai do yéu té khi€ém phi tuyén trong
mé hinh ma 12 do yéu 16 dong mat do da duge tinh dén. Mot bo phan cta hop luu
vong ra khoi tiép tuc hanh trinh clia xody thuan kich thudc 16n bac bién Dong,
mot phin nita bi€n dong xdo tron tao nén tai day mot hinh théi cyc bo gom xu the
manh tach b& vi sudn ddc phat trién ra khoi va hinh thanh xody thuan (cyclonic)
phia dong dao Phi Qui. Xody thuin kéo dai hon 150 km trén kinh tuyen 110°00A
E, tam ciia né ngang vi d6 Phan Thiét. Trén cdc ban dé chi tiét timg tang ta thay
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trong 16p nuéc can mat (0 - 30 m) dong hop luu tdch bo phdt trién theo hudng
dong va dong - dong-bic 1a chit yéu. Xudng duéi d6, cang sau hon thi hop luu
cang chay manh dan vé phia nam men theo sudm luc dia, déng thdi xody thuan
hinh thanh va manh déan 1én trong 16p 40 - 80 m [20].

Xody nghich (anticyclonic vortex) dd duge dé cap thi ¢ day thé hién khd hoan
chinh. kich thudc vao khoang 100 - 250 km va vi tri nam trong khung 7°00A -
9°30A N va 108°30A - 109°30A E , gdn tring véi vi tri xody nghich da duoc giGi
thiéu trong chuyén dé trude.

Nhu vay, su khac biét gita ban dé dong chay 1dn ndy (Hinh.127) so véi ban do
trong chuyén dé trudc 12 su xuit hién bd sung hai ciu tric dong, mot 1a luéng ven
b mién Trung chdy xudng tao nén hop luu véi ludng ven bd mién Nam chay lén
& ving bién Ninh Thuan - Binh Thuan; hai 1a xody thuan (cyclonic vortex) dong
ddo Phi Qui. Ban than sy xudt hién b6 sung nay la do tdc dong cha yéu t6 di
thudng nhi¢t-mudi ma trong moé hinh trude khong tinh dén. Két qua hoan chinh
nay duge kiém nghiém bdi cic s6 do tai hién truong.

b. Viéc ki€m chitng két qua 1a mot khau hét stic quan trong cia phuong phip mo
hinh héa todn hoc. Trén hinh 128 Ia bin d6 téng hoan luu trén viing bién phia
Nam, thang 7. lay tir tu licu thong ké trong chu k¥ niam (giai doan 1910 -
1930) cta Ha Lan [22]. Siic gié tuong Ung trén toan vang 1a 2.5 - 3.4 cap
Beaufort hudng Tay - Tay-Nam. Cédc cau triic cua hé hoan luu khd trung véi
ket qua tinh todn. Trude hét 1a sy hién dién cia ludng doc bd hudng Dong-Bac
va xody nghich (anticyclon) trén bic suon o khu vuc j = 8°00A - 10°00A N

v 1 = 109°00A - 111°00A. Thit dén 1a su hién dién phan phia nam cua luéng
chay doc bo mién Trung. phan nay hop luu véi ludng doc bo Pong-Bic tai
khu vuc bién Ninh Thuin - Binh Thuan, sau dé mét bo phin tham gia vio
x0dy thuan kich thude 16n biac bién Dong. Tuy nhién & day xody thuan dong
ddo Phi Qui thi khong thé hién, nd dugc nhan thay trong s6 liéu do dong sau.

S6 liu do lién tuc dong chay trén 4 ting nude tai mot diém ngoai khoi dio Phu
Qui co toa do j = 10°28A N va 1 = 109°37A E . thai gtan do la 19 - 28/5/1973
[13.20]. Két qua nay duge v¢ thanh hodograph trén hinh 129 (cdc vécto den), trén
dé con ¢6 hodograph ciia két qua mo hinh héa tai mot diém mac 1uéi gin véi
diém do (cdc vécto dit quang). Ta thay, mot mat gifta hai kot qua linh todn va do
dac ¢6 su phit hop that chac ché. nhét 1 tinh chat hién doi cta cdc vécto theo
chiéu sau tr 16p bé mat cho dén tdng 200 m. Mat khéc. tinh chit bién doi cling
xoay nguge chiéu kim dong hd theo do sau tai vi tri do va tinh todn phi hop véi
bién doi toc do dong bén suon trai cua xody thuan dong dao Phi Qui. Trong cong
trinh [13] vén dé nay di duoc phan tich k§ ludng.

Trén hinh 130 trinh bay két qua tinh dong chay mat do (T = 0) cho ting nudc 40
m. O 16p nude c6 do sau 40 - 60 m xudt hién mot luéng chiy ngdm hudng tix Bac
xudng Nam men theo bac sudn nghiéng cia thém luc dia, bit nguén va c6 cudng
d6 manh & phia bic trong khu vue Phan Rang - Phid Qui, yéu din khi phat trién
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xuodng phia nam cho dén ngang vi do 8°00° N. Luéng chay ngdm d6 chinh 1a san
pham tat y&u tao ra bai chénh lech mat do trong céc ciu tric 16p dot bign va front
nhiét-mudi trén bac thém nghiéng thoai thodi clia thém luc dia, va diéu niy phil
hop vé1 két qua phéan tich gian tiép vé nang luong trong chuyén dé vé KT-TV-bI.
rrude day. Hau qua cta sy gidi phdng v chuyén hoa luong APE chénh lech giita
hai tam cyc tri thanh dong nang twong duong véi mot cdu triic dong chay o ¢
do ~ 150 cm/s va huéng cling men theo sudn nghiéng cia thém luc dia xuéng
phia nam. phit hop véi hinh 130.

Tom lai. mot 86 tu ligu Kiém ching da dé lai dn tuong 16t vé do tin cay cua Kél
qua tinh todn biang mo hinh thay nhiét-dong luc. Trén co s¢ d6 ching ta ¢6 thé
1i€p tuc trinh bay vé ban do nudc tréi - mot thanh phan quan trong nita cia he
dong chay trén thém luc dia dong-nam ma, nhu da biét, cho dén nay chua c6
phuong phap nio khic ¢6 the thanh 1ap dwoc ban d6 nhu vay.

3. Ban do nudc troi

Ban dé nudce trot duge trinh bay wén hinh 131, day 1a két qua (inh thanh phan
dong thang ding w (mang ddu am) cho tang 20 m. Ta thdy trén khong gian thém
luc dia dong-nam cé ba khu vue nudc tréi nhu sau [13].

Dai mitie 1roi ven b - Dai nly ¢ tam trél manh nhal & khu vuc tit vinh Phan
Rang (Ninh Thuan) dén vinh Phan Ri (Binh Thuan), gid tri téc d6 wmax = -
40x10-3 cm/s. Tir diy dai nude tro1 ven bo kéo dai vé phia nam véi xu the ngay
cang yéu di va khong gian ngay cang rong ra. gidi han ngoai khu vuc nudc tréi
lan theo gin ding vét dudng ding sau 50 m.

Nguyén nhan nude troi trong dai ven b 1a qud trinh bit tris truc ticp theo chicu
dung. nude tir dudi sau tréi 1én [ap cho trong cha 16p nuGe bén trén bi van chuyén
ra khot theo hudmg doc bd vi tich bo.

Dai mitoe troi dong dao Phit Qui @ Dai nuée troi nay hep chling 50 km va kéo dai
suyt sodt 300 km theo huéng bic - déng-bac dén nam - tay-nam (10°10A N,
F10°10A E d 9°00A N, 109°00A E), dién tich vao khoang 15 000 km?2. Cudng
do tréi & day manh nhat so véi toan viing, wmax voi gid tri trén 4604x10-3 cm/s
kéo dai hang chuc km.

Nguyén nhan cua dai nudc tré1 dong dao Phi Qui 1a qua trinh b trir gidn ti€p do
phan ky nuéce trong 1dp nude bén trén thude hoan luu xody thuin (cyclonic
vortex) va hoi tu trong 16p nude bén dudi.

Ddi mie tr6i bde bdi Tw Chinh © O ving kinh-vi dé vao khodng 9°00A N -
110°00A E hinh thinh mét tam nude tréi manh trén §403x10-3 cm/s. Tam nay
kéo dai xuong phia nam bao triim 1én ¢d bdi ngam Tu Chinh trén suén luc dia
dong-nam, nhung cang xudng phia nam cudng do tréi cang yéu di. toc do chi vao
khodng < al0ax10-3 cm/s. Dai nude tréi nay nam & viing khot xa ¢6 do sau trén
200 m (trr bdi Tu Chinh). V& nguyén nhan chua thé Khing dinh 18, ¢6 thé do tac
dong cua ria xody nghich (anticyclonic vortex) 1én bic suon nghiéng thém luc dia
tao thanh kha nang bu trir.
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Hinh 131, Ban dé nudc trdi

L KET LUAN SO BO Vi HE SINH THAI VONG NUGC TROI THEM
LUC DIA PONG NAM

Nude trdi 12 qud trinh dong lwe gay ra hang loat cac bién dong thuy van, hda hoc,
dia chat. sinh vat hoc trong 1ong nudc bién. Su van chuyén nudc tir cic tang sau
len kéo theo cic tinh chat nhu nhiét do thdp. d6 mudi cao, 6xy hoa tan cuc tiéu.
cac muoi dinh dudng cao (nitrdt, phot-phat), v.v... tao nén trong 16p nudc bén trén
nhitng di thudng phan b6 trong khong gian. Riéng cidc mudi dinh dudng. khi dugc
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dua lén bé mar thi dé dang quang hop va chuyén héa thanh céc chat hitu cg. réi
phat trién thanh stc sinh san so cap, sinh vat phii du lam thitc 4n 16i cudn cdc loai
sinh vit cao ¢ap khic tap trung. Oxy hoa tan thi nguoc lai, trong khu vuc nude
tréf manh heong oxy cuc tiéu duge dua tir dudi 1én lam cho méi trwong nude & day
bi ngheo 0xy va nhu vay s€ khé khin cho cédc loai sinh vat khdc dén cu trd tim
thic an. Trén thém nong thi anh hudng lugng 6xy ngheo khéng déng ké vi nudce
troi xudt phat tir ddy giau dinh dudng 1én chi khéng phai tir d6 sau 6xy cuc tiéu.
Di thuong nhi¢t do va do muoi. nhu da bict, thuong tao nén & khu vue nudc troi
cae dét front thuy van ¢ ¥ nghia dic biét quan trong trong viée tao thinh cdc bii
¢id nang sudt cao. Nhicu nha khoa hoc trong linh vue khai thic cho rang déi {ront
[ noi ¢6 nhi¢u dien kién tu nhién d¢ cdc loai cd linh hoat chon lya moi trudng
thuan 1oi cho sinh song va di chuyén. Mot nhdm cdc nha khoa hoc khac thi lai
cho rang front la bitc tudng vo hinh (khong thuan lgi vé moi truomg) chin ngang
dudng di chuyén cua cdc dan ¢d 1am cho chiing phai tap trung & dai ria clia bén
nity hoac bén kia déi front. Trong cong trinh [ ] ching t6i phan tich mot khia
canh khédc ntta. do la anh hudng cua cic dai APE cao trong viing nude trdi len kha
ning di cu va tap trung cic dan ¢d.

Néi chung, viing nudce roi luon 12 viing ¢6 hé sinh thai diac biét tao nén bai di
thutng cua nhiéu yéu té vat 1y - héa hoc - dia chat gop lai. Vé mat khai thic hai
san thi Xxua nay nguoi ta van biét day Ia ving ¢6 nhiéu diéu kién thuan lgi dé tao
thanh nhiing bii cd [6n va én dinh. DSi véi ving nudc tréi thém luc dia dong-nam
Viet Nam ¢6 thé xem X¢t hai loai diéu kién sinh thai : thi nhét Ia diéu kién thiic
an va thi hai la diéu kién moi trudng.

1. Vé thiic an

Cic y&u 10 lién quan thiic an trong hé sinh thdi nude tréi 14 nang suit sinh hoc v
sinh luong cua sinh vat pha du. So sdnh két qua nghién cdu cta Nguyén Tac An
trén hinh 132 [1] voi ban do nude woi (Hinh.131) thi 16 ring ¢6 su tap trung cao
nang sudt sinh hoe vao nhitng tam tréi manh caa dai nude trél ven by va dai nude
troi dong dao Phd Qui. cao nhdt 1a & viung ven bo Tuy Phong - Phan Ri va viing
dong-bac dao Phit Qui. Gid tri ning suat ¢ day duoc xdc dinh vao khoing 276
mgC/m3/ngdy va duge dinh gid la kha cao so v6i miic trung binh stc san xudl so
cap & vung thém lyc dia néi chung. D6 14 "co s& danh gid nguon thie an ¢é tinh
nguyén thuy cta cic nguon loi trong viing". Vé sinh heong thuc vat phit du va
dong vat phu du thi & day ciing ¢6 dac diém phan b rat tap trung. hinh 133 [
phan bo mat do 1& bao thuc vat [4], hinh 134 1a phan bo sinh lugng dong vat pha
du [2]. T4t ca déu hop 1y d6i véi hé sinh théi ciia viing nudc troi.

Tuy nhién. cic nghién cte vé thic an trong 6ng rudt cac lodi cd lai cho thay mot
mau thuin. Cic lodi ca noi khai thiac duge & bién phia nam luon & trang thai do
hon so vé1 ¢d ¢ vinh Bac Bo (Bii Dinh Chung [16]). Théc an trong éng ruot ci
thude ho cd thu ngli, cd mo1, ¢d mu, ¢d hong, ..., ¢6 ty 1& ¢d con khd 1dn so véi
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cac loai sinh vat pht du, ¢on ¢ ho ca khe thi ty 1¢ thic an la dong vat phu du cao
hon [a thue var phit du. Nghia la sinh luong sinh vt phii du khong giff vai trd thite
an quan trong. Trong lic d6 xét vé trlr lugng c¢d thi & ving bién phia nam lai cé
trit lugng 1on hon nhiéu so véi vinh Bic Bo. Bdo cdo cha Nguyén Tién Canh [16]
cho thay dinh luong va tuong quan giita thite dn va trir luong cd nhu sau -

Vinh Bac Bo TLD déng-nam
- Khoi luong dong vatphivdu (T) : 7 139 538 5962 108
- Trit lugng ca (T) . 894 839 1 324 330

Nhu vay la trén thém lyc dia dong-nam ngoai diéu kién thitc an (rd rang 13
ngh¢o hon vinh Béic Bo) ¢on ¢6 s cudn hiit nao khéic doi vdi cac dan cd néi thi
mdi tao duoc trir lugng cao hon, va & day cé ca sO dé nghi dén tic dong moi
truomg - nhimg dic di¢ém tu nhién ¢6 lién quan dén hién tugng nudc rdi.

2. Ve diéu kién moi truong

Di ¢6 khd nhi¢u cong trinh nghién ciu méi trudng v sinh thdi & nhitng vang khai
thic cd 1dn rén cde bién va dai duong the gidi. Theo tai licu thong ké va hé thong
héa ciac yéu to hai dwong hoe nghé cd thi ¢6 cde yéu (6 tdc dong cing véi chi ticu
trong lugng anh hudng lén qud trinh hinh thanh khu nang suét khai thac cao nhu
sau [5] (cac chi s6 ghi trong ngoac don, 14y don vila 1) :

Bitc xa mat trdi (1) : 2- Bo vi do nong ddy bién (2-3) ; 3- Lép dot bién nhiét-mudi
(1) : 4- Dong chay (1) : 5- Hién tuong phan ky nude (1) : 6- Ddi front thiy van
(2) - 7- D& gradient nhiét-mudi cao (1) : 8- Hdp thu nitrdt cao (1) : 9- Hap thu
phot-phdt cao (1) ; 10- Suc sinh san so cdp cao (1) ; 12- Sinh luong dong vat phi
du cao ().

Theo d6 thi yéu t6 thife an (theo hiéu biét thong thudng 13 sinh lugng sinh vat phi
du) co ¥y nghia quan trong trong khio hinh thanh khu nang suat khai thic cao
nhung chua phai la yéu to dong vai tro quyét dinh (chi s6 1). Trong lic dé yéu t&
bo va do nong day bién va yéu 16 ddi {ront thuy van lai ¢é chi s6 cao hon gap doi,
tham chi gap ba. D61 vdi thém luc dia dong-nam thi bo va d6 nong ddy bién 1a
yéu té ¢6 dinh, nude tr6i trong dai ven bd luon ludn xuat phét tir do sau ddy bién
mang theo tir day luong thic dn gidu va phong phi. Con dai front thuy vin thi la
mot thye thé tu nhién vio nhing thoi k¥ ¢6 san lugng ddnh bit cao clia thém luc
dia dong-nam. Nhu vay. khong con nghi ngo gi vai tro dac biét quan trong cuia
hién tugng nudc trdi trén thém luc dia va cdc d6i front thily vin trong qua trinh
hinh thanh khu ning suét dianh bit cao trén viing bién phia dong-nam nudc ta.
trong dé ¢6 ngu truong Phd Qui - Phan Thiét ndi tiéng xua nay.
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Hinh 132, Bién déi nang sudt sinh hoc tronggido mua
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(TB/m™), mGa hé (4)

Hinh 134. Phan bd sinh luong dong
vat phd du (mg/m ), mug he (2)
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IV. KET LUAN

1. Can ¢t ren khd nhiéu tu lidu diéu tra vé vat 1y thay van - dong luc, chl yéu
la tu liéu diéu tra ¢6 dinh hudng cia cdc dé tai "01" va "48.06.01" thudc cac
Chuong trinh khoa hoc bién trong diém cap Nha nude trong giai doan 1978 -
1985, hién tuong nudc troi dd duge phan tich phat hién va khang dinh 12 mot
thyc thé tu nhién trén thém luc dia dong-nam Viét Nam.

2. Vé mat 1y luan hién tugng nude w6t duge phan ra thanh hai loai. Nudc tréi do
bl trir truc tiép theo chiéu thang ding. thutng tdn tai manh & viing nude nong
v ven bd ¢6 do nghiéng didy ding ké. Nudc tr6i do bu trir gidn ti€p clia phan
Ky trong 16p nudc bén trén va hoi tu trong 16p bén dudi. thuong ton tai manh
& ving bién ¢é do sau 1dn. Nude tréi trén thém luc dia dong-nam: phu thude
vao hai nhan 8 chinh 13 ngoai luc cia lyc cang ti€p tuyén gid trong gié mila
Tay-Nam va noi luc gay ra boi cdc dac trung di thuong nhiét-muéi. Mot biéu
thitc todn bdn thuc nghiém mé ta cau tric thang ding ctia 16p dot bién nhiét-
mudi O bién néi chung va iing dung cho thém luc dia dong-nam néi riéng
duge dé xuat. Sir dung bién thirc d6 vio viée gidi bai todn thay nhiét-dong luc
tuyén tinh d¢ thi€t [ap mo hinh vi-tich phan lién hoin ciia hé dong chdy vi
nudc trdi. San pham cudi clng clia mé hinh héa s6 tri I ban d6 nude tréi trén
thém luc dia dong-nam di duoc kiém chiing k¥ cang dé cé di do tin cay can
thi€t,

3. Trén ban d6 nuéc tréi thé hién su t6n tai ba diai nude trél manh, dé 1 di;
nudic troi ven bo ¢d tam tréi manh nhat nam-G khu vuc bién ven b (i vinh
Phan Rang (Ninh Thuan) dén vinh Phan Ri (Binh Thuin) ; dai nuwde tréi dong
dao Phid Qui rong khoang 50km va dai khoang 250 km : va dai nudce trdi bac
bal Tu Chinh trén suon phia dong-nam khu vuc nghién ciiu.

4. Hé sinh thdi thém luc dia dong-nam ciing thé hién nhiéu dic diém dia
phuong ré rét va la hé qua tat yéu cla hién tuong nude troi. Mot s6 khia canh
anh huong cua heé sinh thai do 1én san fuong cd da duoce dé cap va thao luan.
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PHAN 1V
KHi TUONG THUY VAN, PONG LUC BIEN DAI
VEN BO VIET NAM
I

SU TRUYEN TRIEU VA XAM NHAP MAN

I. MO PAU

Chau tho song Cliu Long 1a mot viing phi nhiéu miu méd ciia ha luu vue song Mé
Cong. San xudt luong thue ¢ day da tang gan 24p 3 lan trong giai doan hon mot
lhap ki qua. Sin huong Juong thue cua viing chi ¢6 thé dat 16i tiém ning 16m nhat
cua né khi mi tat ca cdc han ché va rang budce duoce kiém sodt chat ché thong, qua
cic hoat dong phdt trién trong ban than chau thé ciing nhu & cic khu vue &
thuong luu.

Mot trong sO cédc van dé 16n & day 1a xam nhap man do truyén tridu. Do man cao
da anh huong gan nhy mot nira dat dai chau thé séng Mé Cong o Viét Nam (x&p
X1 1.7 ha trong tong s6 4 triéu ha) va dua dén ba loai van dé buc xiic:1) suy théa i
nuGe mat va nude ngam, dac biét 1a anh hudng gid tri cung cap nude sinh hoat; 2)
suy thoa 1 nude uGi lam anh huong dén vice sit dung dat dai cho phat trién nong
nghiép: va 3) man héa dat tréng lam giam gid ti tho nhudng diing trong nong
nghiép.

Miic do xam nhip man & chau thé song Ciu Long chl v&u do dao dong tridu
cuong manh két hop véi luong nuée nho tir thuong luu vé trong mita can quyct
dinh. Trang thdi can bang ¢ bi phd vo néu viéc 1dy nude ngot dé tudi trong mia
can vuot qua mue cho phép. Nen khong ¢6 cic bién phip Kicm: sodt thi thay vi
cho ¢é the trong trot vio dau mia mua ngudi dan sé pha1 cho doit gan mot thing
tri hodc ¢6 khi con lau hon cho dén khi mua roi xudng dé rira tréi man cho dat
tréng. Doi khi vao dau mia can, can thigt phai thu hoach s6m hon trude khi nudc
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man 1dn vao.Vi vay, ngudi dan canh tdc trén manh rudng cua minh rat cin mot
cong cu kiém soidt min bao gom du bio xam nhap man nham dam bao cho du
nudc ngot trong lda.

Cac nghién ctu v& truyén triéu va xam nhdp man ¢ Viét Nam cho dén nay ap

= i - X 3 . - ; 7 .
trung chu yéu vao dong bang song Clu Long. Vi vay tai licu nay chu yéu dé cap
dén vung lanh tho nay cua dat nudce.

II. TINH HINH NGHIEN CUU

1. Trong nudc

1.1 Giai doan truoc 1975 dén 1982

Chiu tho somg Chu Long i¢p nhin dong chay tir phiin luu vue khong ¢hé ta
Phnom Pénb xap xi 660 000 km2. Luun luong nude song Mé Kong trung binh
thdng tai Phnom Pénh dao dong trong Khoing tie 2 200 m3/s (thang 4) dén 35 000
m3/s ( thang 9, 10). Luu luong niy chay vao dong bang song Clu Long cua Viét
Nam qua hai dong chinh Ia song Tién va song Hau roi sau d6 thong qua tdm
nhdnh do ra bién Dong. Mot yCu (6 quan trong nhat lién quan dén do min la su
bi€n d6i cta didu kién xdo tron nude trong song ma cdc két qua nghién ctu da
cho biét 1a do su thay doi theo mita cha luu lugng nudc i trén vé. Mac di phén
phoi lun Juong nude tai tém nhanh song d6 ra bién F quan wong nhung cho dén
nay do trinh do ¢ong nghé & Vict Nam con han ché nén viée lugng hda thanh cic
tri s6 du bdo luu luong nudce cu thé va chinh xdc tal tdm clra s6ng nay van chua
dat dugce nhu véu cau.

Mot v&u 16 rit quan trong khdc trong sir hinh thanh xam nhap mana d6 1a su truyén
tricu tai cde cla song. DA ¢6 nhicu nghién clu tinh 0dn dua ra két ludn ve ché do
tricu ¢ dong biine song Ciu Long 1a ban nhat tricu kKhong déu. Tip $a licu thue do
muc nudc gid tai tdm nhanh song chinh anh huong tricu bién Pong thu thap trong
suGt qud trinh du 4n "Dy 4n dy bdo xam nhdp man chau thdé Mé Cong tir 1988-
1995" do chinh phit Uc vi Viet Nam tai tro thong qua Ban thu ki Mé Cong da
khang dinh két luan nay. Bién do triéu dao dong tir 2-4m va gidm dan tir clra song
dén noi dong v nguoc dong song [én phia thugng lwu. Vai trd 1o nét cia triéu
duoc nhin bi¢t trong mia can khi luu lugng nude song tar tram Phnom Pénh
(Cam pu ¢hia) o vao khoang 2 000 m3/s.

Bién d6i d6 man trong cdc nhanh song Ia rit phic tap. S6 Liéu thuc do do man
nude song tai cdc nhdnh song chinb cho bi¢t do min 16n nhat thudng do dugc
trong thang Tuw va thdi gian min bat dau xudt hién 1 thing Hai. Doi khi man xudt
hién sém hon vao thang Mot. Chié¢u dai xadm nhip mén trong song Ham Ludng
quan trac duge trong cdac nam 1936, 1940 v giai doan 1977-82 twong tng la
29km, 17.6km va 26.4km.
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Do min 16n nhat trong song Clra Dai do duge tr ong thang Tu va thdi gian bat diu
xuat hién man [a thing Mot Chiu dii xam nhdp man (4 g/1) trong cdc niim 1936.
1940 va giai doan 1977-82 tuong ung ta 27 km. 37.4 km va 26.2 km. Doi v
song Cia Ticu do man [én nhit do duge trong thing Tu va thoi gian bit dau xuat
hien man fa thing Mot. Chiéu dat xam nhap man (4 ¢/1) do dugc trong nam 1936,
1940 va thot ki 1977-82 twong ung 1a 27.6 km, 40.4 kin vt 43.2 km. Song Ba Lat
la con song dang can ddn do boi lang nhi¢u. Nudc song tit trén vé rat it khi ngap
dong chinh vi th¢ do man do duge & day cao hon rat nhi¢u so vdi tai tr am Cua Dai
trén song Cira Pai ¢ cing khoang cach tinh tir bién vio. Do man [én nhat [ vio
thang Tu.

Trén song Hau, bic tranh vé xam nhap man ciing tuong tu nhu trén song Cua Dai

4 Ham Luong. tuy nhi¢n do min 16n nhit do duwoe tai cic tram & diy nho hon
nhiéu so véi cac tram trén hai sOng kia co cing l\hodnO cdch tir bién. D6 man 1én
nhilt do duge trong thing Tw va thot gian man bit dau xuat hién [a thiang Hai.
Chicu dai xam nhap mian (4 ¢/l) tong cic nam 1936, 1940 vi thoi ki 1977-82
tuong ung 1a 36 km . 32.8 ki vii 25.6 km |6].

1.2 Giai doan tie 1981 - 1987

Trong giai doan niy. nham ddp Gng yéu cdu ctia chinh phii Vict Nam. chinh phu

Uce da tai tro mot du dn thong qua Uy ban song Mé Cong ¢6 tén 1a "Nghién ciu
xam nhap man dong bing song Mé Cong o Vit Nam®. Du an duge phin thinh
hai giai doan: a) Giai doan I tir 1981-84 vii b Giai doan 11 tir 1985-87. Giai doan |
lien quan dé€n ban dio Ci Mau va giai doan 1T lién quan d&n toan bo chau thé.
Cac nghién cttu chuyén sau nhu tinh todn phan tich chidu dai xam nhap min. cic
phuong phap thong ké vit cac mo hinh todn thuy van di duoc tha nghiém vi bio
cdo tat hai hoi thao cua du an.

1.3 Giai doan tir 1988 - 1995

Day Ia giai doan ma cdc két qua nghién ctiu tir hai giai doan I vi Il cta dur an
Nghien cdu xam nhip man duoc dp dung vao nghiép va du bio xam nhap man.
Mo hinh toin thay vin MEKSAL duge thiv nghiém va tinh todn du bdo cho cic
tram trén séng chinh vi mo hinh HYBRID duoce phit trién v thir nghiém trén cdc
tram & ndi dong. Mét thanh cong 16n i ca hai mo hinh d& duoc chuyén giao day
du cho cit Ban thu ki M¢ Cong 1an cic Trung tam du bdo va phuc vu khi tuong
thiy van bay tinh déng bang song Ciu Long va Dai KTTV khu vue phia Nam ¢
thanh phé Hé Chi Minh.

Mot ket qua quan trong nita 13 1an dau tien & dong bang song Cuu Long néi riéng
va Viet Nam not chung dil ¢é mot bo s6 licu quan trie mue nude vi do man dong
thoi ting gio mot lién tue trong mia can tir 1988 dén 1995, Mot co sd lién két cic
50 ligu thue do v& do man v cde s licu khi tuong thity vin khdc nhu muc nudc.
g16 va lugng mua phuc vur cho cong tac du bdo man nghiép vu ciing di duge phat
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trién va chuyén giao diy du cho phia Viet Nam.
1.4 Giai doan sau 1995

Do thay d6i v¢ thé ¢h¢ va dia diém. Ban thu ki M¢ Cong chuyén tru s vé Phnom
Pénh. Cam Pu Chia. Cic hd ug cho ¢ong tic nghicn ctu cling nhu du bdo xam
nhap man ¢ BBSCL chi ¢on dya viw ngudn ngin sich co hep ciia nha nwde Cong
hoa xa hér chi nghia Vict Nam.

Tong cuc Khi tuong thiy vin bang ngan sich ctia minh hé tro mot du dn "Xay
dung ¢ong cu du bao lit va man" du kién s& két thic vao nam 2001. Muc tiéu cla
du dn la xay dung va phdt trién moé hinh todn thily van tinh toin muc nudc cho
cdc tram ¢ dong bang chau tho séng Clru Long do tién s Nguyén Hitu Nhan xay
dung nam 1995 nham hoan thi¢n thanh mot cong cu du bao nghiép vu hoin hio.
Vi¢e phat trién cong cu nay s&€ chit yéu 1a két hop cong nghé GIS vio mo ta hién
tuong truyén triéu, 1 va xam nhap man & DBSCL mot cdch sinh dong va tnre
quan ca v€ khong gian (ban dé) va thoi gian (hinh anh déng lién tuc).

2. Ngoai nudc
2.1 Cdc nuoc phdl trién

O cdc nude phat trién, Triéu va Ning Luong triéu 13 chii dé nghién céu nhim
hudng 161 phdt tri¢n mot nguén ning lugng sach cho nhan loai trong thé ky 21.
Chi dé xam nhap man dd duge nghién cdu tir 1an va khong con 1a van dé bite xdc
tai cdc nude phdt trién nita. Xu hudng nghién ciu hién dai 12 14p trung vio mo ta
nang luong tricu nhu 1a mot dang nang luong sach ciing nhu cic dang nang luong
sach khdc nhu gi6 va mat troi.

2.2. Cdc nuéc dang phat trién

O céc nude dang phdt trién gan ta nhu Thai-Lan, Ma-Lai-Xia va Sinh-Ga-Po, viéc
nghién cifu truyén triéu va xam nhdap man chua dua ra nhiéu két qua xudt ching
cho 1am. Nguyén nhan chil yéu la do ¢6 khé khan vé thu thap s6 liéu. Day 1a mot
cong vice rit ton kém va doi hoi phai ¢6 mot ngudn nhan vat luc doi dao. C6 thé
noi viéc nghién ciu vé€ truyén triéu va xam nhip man dén nay dugc tién hanh cu
thé. chi tiét va ¢6 két qua thue 1€ mdi chi duoc tién hanh cho chau tho song Mé
Cong théng qua cic du an qudc t€ ai trg qua Uy ban song Mé Cong.

III. PHUONG PHAP NGHIEN CUU

1. Cac phuong phap tinh toan

Pi ¢6 nhicu ¥ d6 cling nhu viéc ap dung cdc mo hinh khic nhau dé tinh todn va
du bdo xam nhap min 0 Dong bing song Ciu Long. Tiéu bicu la cic mé hinh do
cac nhi khoa hoc hoic té chifc néu tén sau day xay dung va phat trién:
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- TS Nguyén Ngoc Huin: ap dung mo hinh TIMOD
-GS Nguyén Nhu Khué: mé hinh VRSAP

- TS Nguyén Hitu Nhin: mo hinh MEK MO

- TS Nguyén Tit Hic: me hinh COUPY4

- . Ban Thu Ky Mé Kong: MEKSAL

Cic phuong phdap mé hinh todn duge st dung vi nghién ciiu truyén tricu va xam
nhdp man dong bing song Ciru Long chd yéu dua trén h¢ phuong trinh Saint
Venant va bao 16n khei luong. Co & todn 1y v cic phuong phdp eidi déu d3
duge bdo cao vi trinh biay cht 1iét nén trong bao cio nay khong cin thict phii
nhac lai.

Nhu did dat vin dé wr dau. dudi diy la cdc phuong phip duge the nghiém cho
truyén tricu va du bdo xam nhip man tai Ban thu ki Meé Cong s& duge dé cap cu
thé hon ca. 6 1 cic phuong phdp: mé hinh todn, phan tich didu hod. tuong quan
dd man va muce nude, va phuong phap lai (hybrid),

1.1 Phuong phdap mé hinh todan
Muc tiéu va pham vi

Dé nang cao do chinh xdc caa du bdo xam nhap man. mot sG hop dong nghien
cliv ting dung mo hinh todn dy bdo xam nhap man ¢ dong bang séng Ciu Lon g
(DBSCL) di dugce thue hicn [15]. Nhém chuyen eia cia Trung 1im Du bio khi
tuong thuy van Quoc gia két hop véi cde chuyén gia Vien KTTV - Téng cuc
KTTV. Vién Kinh & - Khoa hoc thuy loi vi Teuong dai hoc thay loi T1a Noi. ¢6
trach nhiém ddnh gid va xem X6t o s¢ khoa hoc. do c¢hinh xiic, dé on dinh vatinh
kha thi cia ciic mé hinh dé. Cic mé hinh duge dua viio danh sich dinh ard la;

. Mo hinh tinh todn du bdo xam nhip min vao song va noj dong cia GS
Nguyén Nhu Khué: VRSAP.

b. Mo hinh tinh todn vi du bido bién man tai cira song cua TS Nguvén Tat Dic:
COUPY4,

¢. Mo hinh tinh muc nudc riéu thien van viing bicn phia dong DBSCL cua
Trung tAam KTTV Nam Bo: TTKTTVNB.

d. Mo hinh tinh todn va du bao muc nude bién cia song cita TS Neuyén Hiw
Nhan: MEKMO.

Phdn tich X udt-Nhap luong va quan hé gitia cdc mo hinh
Mo hinh MEKMO

- Nhap luong 1: Qud trinh muc nudc thién van rai mot so didm "hdy tay" bién
bong.
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- Nhip luong 2: Qud trinh truding 2ié trén mét bién dong.
- Xudt lugng 1: Muc nude cic bién ctra song cho Ma hinh VRSAP.
Mo hinh TTKTTVNB

- Nhap lvong 3: Kinh vi do. that doan tinh.

- Xuat lugng 2: Qud trinh myc nudc thién van tai 20 diém ving bién phia dong
DBSCL.

Mo hinh COUPY4,

- Nhap luong 4: Xuat lugng 2.
- Nhap luong 5: Do min ngoai bicn dong (wvang déi 6n dinh
- (S=34~36g/1)

- Nhap lugng 6: Qud trinh tong lwu lugng nudc binh quan ngdy cia séng
MEKONG vao DBSCL, c¢ic bien luu luong khac 14y 1a hing s6 ciia mé hinh.

- Xuat lwong 3: Qud trinh do man gid tai cdc cua song (bién min cho mé hinh
VRSAP).

Mo hinh VRSAP.

- Nhap luong 7: Qua trinh luu luong nude MK, Go Dau ha, song Pong Nai.

- Nhap luong 8: Quad trinh luu lugng 4y va thai nude trong hé théng.

- Nhap luong 9: Xuat lugng 1.

- Nhap luong 10: Xudl lugng 3.

- Xuat lugng 4: Do man, muc nude gids tai cac diém quan tam cua viung DBSCLL.
(;iGi thiéu cac mo hinh thanh phan trong so do chung

Trong phan nay ching toi chi tap trung phan tich tinh khoa hoc. 16 gich va vi tri
cta cdc mo hinh trong so d6 "cong nghé” du bio xam nhap min, dong thot ciing
chi liét k¢ ra cic loai phuong trinh hoac hé phuong trinh xuit phat, phuong phap
gidi. S& khong di sint vio co sd todn-ly cta timg mo hinh. Vi cde phuong trinh
todn 1y va phuong phap giai duoc trinh bay chi tiét trong nhiéu bdo cdo tong két.
Cling ¢dn nhan manh rang, ¢dc van d¢ trén cling da duge bdo cido trong nhi¢u hoi
nghi khoa hoc.

Trong cic mo hinh can danh gid ¢ diy. mdi md hinh tap trung gidi quyét mot
mang cua so d6 du bdo. Trit mo hinh tinh muc nude triéu thién van 1a sit dung
ham dié¢u hod. cdc mo hinh con lai déu cé chung mét diém xudt phat 12 hé phuong
trinh Saint-Venant | chiéu. 2 chiéu hoac két hgp 1 va 2 chidu.

Mot vai mo hinh ¢6 mot s6 két qua triung nhau. Van dé nay tuéng nhu vo 1y, vi
rang vé mat 1y thuyét ¢6 thé xay dung mot mo hinh thdng nhat dé giai quyét tat
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ca cde khau tinh todn trén. Song do tinh phiic tap cda bai todn vi cic thong tin vé
dia hinh. cdc tham & thuy luc chi dit mo ta xap xi hién trang clia hé thong, nén
phai chip nhan su ghép ndi nhiéu mo hinh trong mot so do chung du bdio xim
nhap man. Ml mé hinh s¢ 1dp vung hi¢u chinh d¢ dam bio do chinh xde cao
nhat cho két qua ma no phai dat [15]).

Bo chinh xdc cua cdc mo hinh

Bien cung va diéu kien ban diu

Bicu Kicn bién rdn va mot sé hane 6 ctia cde mo hinh
- . &

Cic mo hinh 2.3.4 déu cin cide 56 lidu thye (ai bién rin (diéu ki¢n dja hinh, thuy
lye cta song va bién (cidc t¢p s6 lign dang ' TOPO DAT™). song trong phan 1.2
khong d¢ cap t6i vi ring cdc s6 ligu ndy li toat On dinh hon ca. N6 duoc céc tac
gia xay dung mo hinh va hicu chinh "chuan”. D6i véi cic du bdo vién thi ¢é thé
coi ching khong déi trong qua trinh tic nghiép. Tuy nhién sau mot val nam. khi
¢6 nhiing s0 liéu khdo sdt méi va thiy c6 sy khic biét ding ké gitia s6 liguw dia
hinh ¢t va mai, thi lic d6 s€ (ién hanh cap nhat bién ran.

Cic mo hinh thuy luc dang 2.3.4 1a loai mo hinh thong 6 rai. do chinh xéc ciia
80 licu dia hinh thity luc 13 didu kién cdn ddu tien dam béo cho dd chinh xdc va
on dinh cia mo hinh. Ngoai ra con mot so h¢ so (nhu dang hé théng noi suy trong
sat phin) s& la cic hang trong cdc mo hinh khdc nhau. Viée higéu chinh chiing
cung khong thudc trach nhiém coa du biao vien.

Picu kién ban ddu

Diéu Ki¢n ban diu 1a gid tr cic bien nhu muc nude, van (¢ va luu lugng nude
hoidc do man ¢ cdc niit hodc cdc 6 tai thot diém ban dau (thoi gian bat dau tinh).
Vi lian chay déu tien tir s6 lieu thue do v bang cach néi ngoai suy xdc dinh Xap
X1 cdc gia tri nity. Cac lan chay tiép theo dién kién ban dau s8 liy theo [an chay
mo hinh ké trude.

B¢ chinh xdc caa digw kién ban ddu ¢6 anh hudng nhiéu 16i két qua tinh cha mot
0 thot doan dau. Sau mot 6 bude tinh, anh huong cia diéu kién ban dau s8 mo
va tat. Cdc du bdo vién cin quan tam dén vin dé nay dé bic¢t 1ap ghép va k¢ thira
di¢u kién ban diu cta ¢ie 14n tinh.

bicu ki¢n ban ddu khong bét bi¢n nhu di¢u kien bién ciing. song day ciing I loai
$0 licu khong yeu cdu tinh todn v du bdo trong tic nghiép. B¢ di roi cho so do
tong thé ching khong duoe liét ké trong muc 3 (Nhap luong va Xuat luong).

Cdc bién khi tuong thuy vin

Cac bien khi tuong thay van (KTTV), ¢ém 8 bién duoc liét ké trong muc “Nhap
luong va xudt lugng™ la ¢ic bien bién doi theo thai gian. Viée chudn bi cdc bién
nay la van dé quan trong va anh hudng truc ti€p i do chinh xdc cta mé hinh.
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Bdc cuia cde bien (nie phu tinoe) duoe xép theo mie phu thuoe gitta Nhap
luome v xudt luong. Trong giai doan hiéu chinh mé hinh, da $6 cdc bién la bac |
(chua thong qua tinh todn hodc du bdo). Riéng muc nude thién van (MNTV)
trong cédc giai doan déu la bién bac 2.

Trong du bao triv bicn MNTV. cic bién (nhap lugng) déu nhady bic. Bién muc
nude. do man cua song thong qua hai mo hinh tinh ( tinh muce nude thién van, mo
hinh tinh nude dang. truyén min) trd thanh bién bac 3.

D6 chinh xee cua ede bién

Bien Tun luong duoe xde dinh bang cde phuong phap xip x1 | 12, 13 ] {(ngay trong
giai doun hicy chinh mo hinh cang khong ¢é bién luu lugng thue do). Tuy vay
trong mia can cdc bicn niy bicn d6i ¢ham va phu thuoe vao luu luong nude céc
song dau mua, Theo thong ke cae so licu qud kha thi bien do dao dong luu lugng
mua KI¢t gitta cic nam cta song Mckong khong lan (gitta nam nhiéw nude va nam
it nude léch nhau 1.3 lan). Vi vay néu ldy theo trung binh nhiéu nam thi sal s
khong vuot qua [5% . néu cd hiéu chinh hoac xap xi theo mue nude Tan Chiu va
Chiau Poce thi sai 86 s& giam con 6 mitic cho phép ( 5-10%).

Bién muc nude bicn trung vSi muce nude thién vin trong dicu kien thoi 6t binh
thuong. Trong cic ngay co bién dong thoi tict 1én viée lay bién muc nudce tricu
thien van lam bi¢n cho cic mo hinh MEKMO. COUPY4 € ¢6 sai so tuong doi
16n.

Bi¢n gio 14 mot nhian (6 anh huong o1 nude dang vimg cua song. Nhan thic 6
tam quan trong cua no. D KTTV khu viee Nam bo da ¢6 dau e nghién ciru du
hao hien 216 [8].

Brén mua trong mua kho duse bo qua. Bién diing nude {cus mo hinh VRSAP) [a
loar bi¢n cling can du bdo, song do dicu kicn khong cho phép nén né duge phong
theo bicu do dung nude trong mita vi trong die bdo duoe coi nhu cdc hing 0 cia
mo hinh.

Do chinh xdc viv on dinh ¢t timg mo hinh thanh phin vi mo hinh tong thé (mo
hinh sau kht Lién keét) duoe dianh giid (theo quy pham du biao KTTV nginh) bang
cic so licu bien KTTV phu thuoe va doc 1ap.

Thong ké dinh gid

Cdc chi tiéu danh gia o hinh

Du bdo d6 man thuoc loai du bdo qud trinh (tri $6 clia y&u 16 du bdo gin véi thoi
gian xudt hién). né ¢ duge ddanh gid bang cic chi tiéu dir bdo qua (rinh theo quy
pham hi¢n hinh cta Tong cuc KTTV nhu sau:

- Chi ticu chat Jugng $/8 ( sai s6 chudn). trong d6 s 14 sai $6 quan phuong, 8- do
lech quin phuong:
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- Mic bao dam ctia mo hinh dy bdo P% ting véi sai $6 cho phép
- 0.674 6:
- Kiém tra phan bé clia phan du.

Diéu kien cin cho mot phuwong dn du bio (6t 11 phéan du (chudi sai &) cia no phai
co phan ba chuan (Cv=1. Cs=0). Miic bao dam va chi tién s/0 s¢ dinh lugng do
chinh xdc cua phuong dn.

1.2 Phan tich diéu hoa

Biéu thie tinh todn dao dong muc nudc sOng tal cdc tram anh hu(mU tricu ¢o dang
tontT quat:

ht = hth + hkth =hth +hs + hw + g
trong do:

hth- thanh phan dao dong muc nude twin hoan do triéu thien van:

hkih- thianh phan dao dong muc nude khong tudn hoin do dinh hudng coa

I trong song (hs) . nuoc ding do gio (hw), va cdc anh huong khic (]’18).

Cdc hing s¢ diéu hoa duge tinh dua trén so licu thue do. Kinh nghi¢m thue t&
cho biet: n¢u 56 licw duoe quan tric theo gier di 30 ngay thi s¢ lugng song hop
thanh la 11. n¢u ¢6 s6 licu quan tric gir 40 mot nam thi so lugng song hop (hanh
tu 20 den 30 sé cho két qua chinh xdc hon. Boi véi DBSCL di ¢6 ba phuorm‘I phdp
tinh triéu v61 s6 huong séng hop thanh L 11, 33 va 60 ciia ba tic gia tugng dng
theo thit ty Ta Nguyen Ngoc Thuy . Bao Thanh va Neuyén Hitu Nhan. Trong (it ca
cic s do tinh tricu & DBSCL thi 11 séng triéu chinh L M2, 82, K2, N2 (bin nhilt
ricu). KI1. O1. P1. Q] (nhat tricu} va M4, M6. MS4 (nudc nong) tao thanh co s6
chinh d¢ tinh todn cho tat ca céc vi ui.

1.3. Tuong quan do mdn va mitc nuoe triéu

Da ¢6 nhiéu ¢6 gang thiét 1ap quan hé gitta do min tai cdc tram noi dong va muc
nude tai Viing Tau hodc cdce tram ctra séng Ciru Long nhiim miuc dich du bdo. Tuy
nhi¢n, do han ch¢ ve 56 licu thue do, cde quan hé niy khong di chit dé 6 thé du
bdo chinh xdc dién bién man tal cac tram quan tam

1.4 Phdn tich chuoi thot gian

Phin tich chudi thoi gian dua vio mo hinh ARIMA do Box - Jenkin xay dung da
tao ra mot cong cu thue su manh hé tro cong tac dy bdo triéu va min tai cic fram
¢o do dac hoac quan tric gio cdc y&u 16 niry.
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IV. KET QUA NGHIEN CUU
1. Du bao xam nhap man ¢ dong bang song Ciru Long

1.1 So'liéu

Cé khd nhiéu loai 6 liéu lién quan dén tinh toan médn ¢ Viét Nam. Cling nhu vay
& Ban thu ki Mé Cong. Bing Coc. Thdi Lan ¢6 nhiéu loai so licu lién quan dén
xam nhap man ¢ déng bang song Cliu Long nhu muc nude, luu luong, lugng mua
va dia hinh 1ong dén.

Cic chuong trinh dy 4n lién quan dén xam nhap man c6 thu thap so licu thue do
va da cong bd chinh thite bao gém:

- S6 lieu vé muc nudc;

- S8 liéu v¢ luu luong nudc;
- SO liéu man; va

- S6 liéu dia hinh.»

Mot két qué nghién ciu nhanh cho thdy la tap s6 lieu do man gio va cdc s0 ligu
khi tuong thay van khdc duge thu thap trong khuon khé du dn " Dy bio xam
nhap man PBSCL" tién hanh tir 1988-1995 do chinh phit Uc tai tr¢ thong qua Uy
ban song Mé Cong va do Téng cuc khi tugng thiy van cha tri ¢6 phin diy di
hon vé cd khong gian va thoi gian. Mot co s¢ dit liéu man duge xay dung va phit
trién gém s6 licu thue do vé:

- 28 tram do man k&t hop muc nude gio ( 24 gid /ngay).
- 2 tram do g16. va _
- Céc tram do mua ¢ DBSCL do Pai KTTV Khu vuc Nam Bo quan 1y.

Dua trén tap 0 liéu nay, mo hinh todn thiy van MEKSAL dugc phat trién tir du
an "Nghién ctu xam nhap min DBSCL 1981-1987" di duge tinh chinh lai va
chuy¢n ti ngon ngd FOTRAN chay trén mdy mini VAX sang Quick Basic chay
trén PC. Mot co s dit licu tén 1& "Shared Database” duge xay dung va phdl trién
va ¢6 them mot s0 tinh ning hd trg nhu 1a giao dién gitta MEKSAL, co 5o di licu
va cdc phan mém khdc.

Salién mie nuoc

Phuong phap dugc su dung 1a doc cice s6 licu do trén thuy chi thzo qu1 pham. qui
dinh s6 lan do theo cdc ¢ip dod cao mat nude song. Trong khudn kho "Du hio xam
nhip man" muc nude duge quan trac 24 gidy mot ngiy tai 28 tram trén cic nhanh
song chinh la Cia Tiéu, Cira Pai, C8 Chién, Ham Luong, song Han vi tar cic
tram noi dong.
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Sa'lien e hiong miedse

Phuong phdp do luu lugng la su dung luu toc ké loai cénh quat hoic coc quay tha
tr Ihuvm dung 101 quay tay. S6 lan do tuu lugng ciing duoc qui dinh tfrong cdc qui
pham do dac theo tiing thoi ki khdc nhau. Tu sau 1975 sit dung qui pham do Tong
cuc khi tugng thuy vin soan thio.

Trude nam 1975. ¢6 bon tram (rén song chinh 1a Tan Chau (séng Tién). Chau Pac
(song Hau). Mi Thuan (song Tién). Can The (séng Hau) 1a ¢6 do luu luong nude
song. Sau nam 1975 c6 thém tram Vam Nao. Luu frong nude duoc do vao mua la

vitkiet moi mia tir 1 dén 2 thiang. Cdc tram nay do Tong cuc Khi twong Thay van
quan If. Tai cdc tram noi déng méi chi ¢é do luu luong tai cic kenh rach chinh
theo thoi gian 3. 5, 10 hay 15 ngay tai cdc tam dung riéng phuc vu cho muc dich
thuy loi. Cd(. tram nay do cic ¢o quan thuoc thay loi. thity nong quan if. S6 licu
thuc do v¢ luu luong nudc dLrUL st dung chi yéu lmnﬂr du an "Nghi¢n ctiu xam
nhap man” con trong dy dn ” Dy bdo xam nhap mian” chi méi sit dung o muc
tham khao. Mot kién 110h1 quan {rong vao giai doan cudi (Giai doan 3) cua du an”
Du bao xam nhap man" i ¢dn thiét phai dua phuong phap méi vdi viee st dung
thiét bi do luu Ilrcmo tu dong su dung hiéu tng Doppler. Mac di du 4n "Du bdo
xam nhap man” ket thic nam 1995, mii t6i nam 1999, Ban thu ki Mé Cong
(Phnom Pénh) méi hé trg mat bo do luu lugng (ADCP) & dong bhiang song Clru
Long. Ngay sau d6 Téng cuc Khi tuong Tl’lll) van ciing da bat dau trang bi théem
cho h¢ thong do luu fugng DBSCL meét s thiét bi do luu tuong tu dong sir dung
hi¢u tng Doppler.

S licw men

Tom lai. trude nam 1995 di ¢6 nam dot do min [i;

. 1935-1942 tai 55 di¢m do trén song chinh viu kénh rach:

2. 1963-1965 tui 21 diém phuc vu mo hinh toin SOGREAH:

3. 1973-1974 phuc vu doan nghién ciiuv Ha Lan.

4. 1981-1987 phuc vu Du dn Nghién cdu xam nhap man HBSCL.

5. 1988-1995 tong khuon kho Dy dn Dy bdo xam nhap man DBSCL

Phuong phdp do chit y¢u la ldy méu nude gan by ¢ do sau khoang | mét tir mal
nude 161 ding mdy do do dan dién d¢ doc trj s6 va st dung quan hé chudn chuyén
doi thanh do man tinh bang gram trén lit (g/1) hoac phan nghin (%0).

Tir sau nam 1975 ¢6 hai du dn " Nghién cttu xam nhap man" (1981-1987) va "Du
bao xam nhap mén" (1988-1995) dugc tién hanh véi tai trg caa chinh pha Uc va
Viet Nam do Ban thu ki Mé Cong diéu hanh va thuc hién. Giai doun 1981-1987
tap trung chu yéu do cdc yéu td phue vu viéc xay dung va phat trién mé hinh
MEKSAL. Giai doan 1988-1995 da tap trung chd yéu vao do min gidr vt muc
nude dong thoi tat 28 tram trén cic nhanh song chinh va noi déng (Phu lue 1.1)

Ket qua quan trong nhit 1a tong cong 444 476 miu nude man duge thu thip va |
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phan tich di hinh thanh nén mot co so dit licu man chi nét va day di nhat tir trude
dén nav. Tong cue Khi tuong thoy viin dd hd trg d¢ do dong thoi imuc nudc gid
tai cde tram do man thuoe du an. Ticp theo trong khuon kho du dn “Du bido xam
nhap min" da ¢é ba mo hinh todn ¢ Vict Nam duge tinh chinh dua trén s6 licu
thue do vé do min vii mue nude gio 1la MEKMO (TS. Nguyén Hitu Nhan) VRSAP
(GS. Nguven Nhu Khue), COUP94 (TS, Nguyén Tat Dic). Mot co sa di licu vé
cic véu 10 khi tuong thiy van lién quan cho (it ca cde tram quan tric do Téng
cuc Khi tugng Thay van quan 11 dd duoe xay dung véi tén 1a "Shared Database”.
N&u tinh theo gid tri tai thoi dicm du an "Chit luong nude” do Ban thu ki Meé
Cong thanh todn c¢ho vice [dy mau nude tdr DPBSCL mang vé phong phin tich tai
thanh phe Ho Chi Minh la 7 US $ / chai 1 1it thi tri gid s bo ctia du dn "Du bdo
xam nhap man” fa (444476 mau x 7 US $) xap xi 3 tricn dé la My,

1.2. Mo hinh

MEKSAL v SALFOR L hai mo hinh todn duge xay dung va phdt trién thanh hai
m¢& hinh du bdo nghiép vu tai Ban thu ky M¢ Cong. Dua wrén hai mo hinh niy mot
loat ¢cic khda huin luyen vé du bdo xam nhap man da ducdce ién hinh tai Bang
Coc, Thii Lan cong nhu & Ho Chi Minh, Viét Nam.

Mo hinh MEKSAL [13] duoc dung dé du bio cho cdc tram wén cic nhanh song
chinh ciia song Cuu Long. Con SALFOR thue chat 1a mo hinh duge xay dung dya
trén mo hinh tr hoi qui viv duoe dang dé du bio cho cdc tram nodi dong [14].

2. Hi¢u qua phuc vu & dong bang song Cau Long

2.1. Banh gia cac diéu kien xdo tron cua he thong song Mé Cong

Mot reng nhimg muc ticu quan (rong cua Dy dn nghién cau xam nhap man
BRSCL a4 didnh gid cdc dicu kien sdo tron man cita hé thong song Meé Cong (
phan Viét Nam) chiu anh hwong tri¢u. Trong khuon kho du dn da thu thap duge
cde 1 licu lien quan dén bon dot do nhw sau:

I. Po chi tict thing 4/1985.

2. Do chi ti¢t cuon thing 3 dau thing 4/1986.

3. Do chi nét thing 2 va 6 nam 1989 ( s6ng Co Chién).

4. Bochitiét thing 6 nam 1991 tat Tri Vinh,

Ciic két hedn quan trong nhit duoc diace két nhu sau:

I. Khong ¢o bang ching choe thidy ¢o hién tugng phiin tang hoan toan manh
(dang ném muol) xay ra.

2. Thong 6 phan tang (AS/Smvc)ed thé duge coi li mot thong s6 dac trung d¢
diinh g1t cic mie do xdo tron khac nhaw theo dang ciu trac man.

3. Muc do xdo 1ron v&u xay ra vao sau dinh tricu k& iép cda mot chan tricu cao.
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4. Su xdo tron trong moOt mit cat ngang la khdc nhau.

5. biéu kién xdo tron dira vao ti s6 AS/Sravc:

- AS/Smwme < 0.2: Xdo tron hoan toan.

- 0.2 <=AS/Swmc < 0.5: - Xdo tron khong hoan toan.
- 0.5 <=.AS/Smmc : phén tang.

2.2. Anh huédng cia viéc ldy nudc tudi dén chiéu dai xam nhdp mdn tir bién

Muc tiéu cta doan nghién ctu Ha Lan (1974) 1a dua ra k&t {uan vé anh hudng cua
viéc 1ay nudce tuéi dén chiéu dai xam nhap man tir bién, 2dm:

1. Tuong quan giita chiéu dai xam nhap man ( L- km) vi téng luu luong ha luu &
Phném Pénh ( Qp-m3/s) tai thoi diém dinh triéu di duoe xic lap dua trén tai
licu do trong thdi ki 1936-1942. Céc twong quan nay duoc st dung d¢ xdc
dinh dién blLI’l mén doc song ling voi cic cip luu lugng tai Phnom Pénh tuong
ung la 2 000 m3/s va 6 000 m3/s.

2. Ranh gii man I g/l vd 4 g/l tai thoi diém dinh triéu theo cdc cap luu leong
khac nhau ¢ Phnom Pénh tuong tng 14 2 000 m3/s va 3 000 m3/s.

3. Ty ¢ phan phoi luu luorng tai cac nhanh va doan song tir bién gisi Viét Nam-

Cam Pu Chia dén clra bién ciing duoc tinh todn véi luu lwong tai Phnom Pénh
1a 2.385 m3/s.

4. Trac do doc dong chinh song Tién va song Hau duge xdc 1ap cho thay rat ro
hién tugng boi lang nang cao ddy & gn clra song thong ra bién [6]. C6 thé néi
hé¢ thong long dan hai nhdnh song chinh Tién va Hau déng vai trd nhue mot hd
chita thién nhién dieu tiét tai nguyén nude dong bing song Cliu Long da gop
phan ding k¢ trong viéc ngot hda gan 2 triéu ha dat dai nam trong ving anh
huong tricu man. D6 cao t6i thi€u (i cdc ludn cdt & clta song nam trong
khoang ttr -4.5m ( ctra Ham Luong) dén -6.5m (cita Dinh An).

V. KET LUAN VA KHUYEN NGHI

1. Cac két luan

Tur cdc bdo cdo két qua dy dn Du bdo xam nhap man DBSCL thdy ring mot dién
tich 1dn dat dai cia chau thé chiu anh hudng clia xam nhap man théng qua hé
thong kénh rach do bé mat dat bang phing va & do cao thip trén muc nude bién.
Xam nhép mén |dn nhat xay ra trong thoi ki tir nita cudi thing 3 dén trung twin
thang 4. Thang 10 la thing chiu anh hudng man it nhat trong nam. Xap xi 1.7 dén
2 tri¢u ha chi€m 50% dién tich dat dai chau thé song Clru Long chiu dnh huéng
clia Xam nhap mén tir nhe dén ning.

Do diéu kién dia hinh dac thl, déng bing Bac Bo it chiju dnh hudng clia xam nhap
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man hon so véi déng bang Nam Bo. O day hé théng dé didu va thiy loi rit phat
trien da han ch¢ rat nhicu cdc tiéu cuc cia xam nhip man dén moi trudng va doi
song ctita nguoi dan. Tuy nhién anh huong clia triéu va min vin con dang 1a mot
bau toan cho cong tdc quan Ii tai nguyén nude ndi riéng va cdc hoat ddng san xuit
& khu vuc nay. Do han ché vé tai chinh ciing nhu vé thé ché va chinh sach. chua
¢6 chuong trinh, du dn cu thé dang ké nao duge tién hanh & mién Bac Viét Nam
tap trung vao-su truyén triéu va xam nhap man vio hé thdng song va noi dong.
Ngoai trir mot s6 dé tai nghién ciru cdp nha nude nhu chuong trinh bién sir dung
ngan sdch nghién citu khoa hoc tdp trung chi yéu vao thu thap so liéu va phan
tich cdc y€u 18 hodc diéu kién khi tuong thiy vdn va nguyén nhan hinh thanh
tricu tai mot s6 khu vuc cu thé trén bién Dong. Do kinh phi khong dugc cung cap
nhu k& hoach, chuong trinh bién di két thic sém hon du dinh. Cdc két qua nghlen
ctru moéi chi & mic dua ra duge cdc gid tri khoa hoc va hoc thuat.

O mién Trung Viét Nam. xam nhap man gay anh hudng ré nét nhat tai Hué do ¢6
su hién dién ctia cidc dam phd ¢ ctra song Huong tir Tam Giang dén Cau Hai. Tuy
nhién do cdc song & mién Trung Viét Nam déu ngin va doc cong véi thity triéu
nho (bién do triéu dao dong tit 0.5 dén 1.5m) nén xam nhip min khong phai 12
van dé 16n dé1 véi toan dai déng bang mién Trung. Vi viay chua cé mot chuong
trinh du dn nao nghién ciu vé chi dé nay ducc ti€n hanh mot cach chi tiét cho
mot khu vue cu thé nao & day. Minh chiing 14 cho dén nay chua ¢6 thi liéu cong
ba chinh thitc vé cha dé nay.

Nguoc lai, ¢ mién Bic Viét Nam, mic di bién do triéu 1én (tlr O dén 4m) nhung
do hiu hét cdc con song d6 ra bién déu ¢6 hé théng dé diéu bao boc nén xam
nhip méin ciing khong gay anh huong 16n dén moi trudng va con ngudi nhu ¢
déng bang song Ciu Long. Tuy nhién sau khi du dn "Qui hoach tong thé dong
bang song Hong" két thic. dd ¢6 mot kién nghi vé su can thiét tién hanh nghién
cifu chi tiét hon vé truyén triéu va xam nhap man & hé théng song Hong va Thai
Binh. Do nhiéu nguyén nhan, dén nay chira ¢é mot bdo c¢do nghién ctiu chi tiét vé
chui dé nay duoc cong bo cho mot khu vuc cu thé nao.

2. Khuyén nghi

Cic chuong trinh. du dn duoc tién hanh cho chau tho séng Ciru Long 1a mot tién
1¢ 161 cho cdc nghién ciu ing dung cho déng bing chau tho hé thong song Hong
va Thai Binh. Mot két qua quan trong ciia Dy dn VVA 14 trong vai thap ky tdi do
anh hudng clia viec 4m lén clia kKhi quyén. bing tan s€ 1am cho muc nudc bién &
khu vie Bién Dong dang 1én (x&p xi trén dudi mot mét). Vi vay truyén tricu va
xam nhap min s& 14 van d€ bic xuc cho toan dai ven bién cia Viét Nam. Day s€
14 mot thach thic 16n cho cde nha khoa hoc va cdc co quan quan 1§ chiic nang.
Can phai ¢6 k& hoach téng thé dé qua d6 huy déng duoc téi da nhan (i vat luc
cho cong tdc phong chdong suy théa i moi trudng do hien nudc nude bién dang
cao. -
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1
BOI TU VA XOI LG BO BIEN VIET NAM

I. MO PAU

X6i 16 by bién 1a hién tugng tai bién do dong luc bién gay ra. Trong nhitng nam
gan day. qua trinh x6i 1 & bd bicn nude ta phat tri€n manh va gay nhiéu hau qua
x&u doi voi cudc song cita nhan dan ven bién. Nhiéu nha cira, cdc cong trinh phiic
lot cong cong bi tan phd va nhiéu dat dai hoa mau bi thu hep lai. Nhiing viing bo
X6i 1& manh dién hinh nhu Cit Hai (Hai Phong) Van Ly, Hat Triéu. Hii Hau
(Nam Dinh). Ngu Loc. Hau Loc (Thanh Héa ). Canh Duong (Quang Binh), Phan
Ri (Binh Thuan). Can Thanh (Thanh phé Hé Chi Minh), Go Cong Pong (Ticn
Giang), Ho6 Tau, Pong Hai (Tra Vinh), Cla Tranh D¢ (Séc Trang), Ngoe Hién
(Bac Licu), ...

X061 16 b bién dang lam bicn dong dudng by va tic dong dén méi trudng song
clia viing bo bién. Chinh vi vay trong Chuong trinh Bién KT.03 da ¢6 dé taj cdp
Nhit nude nghién ctu v¢ hién trang x6i 16 by bign Viet Nam (d¢ thi KT.03.14) [1].
Trong chueng trinh Bién KH.CN.06 lai c6 dé tai “Nghién ciu quy luat va du dodn
xu thé boi tyu-xai 1 viing ven bién va clia song Viet Nam™ KH.CN.06.08 [2]. Vin
dé x6i 16 con duge dit ra trong khuon khé dé tai doc lap cap nha nude va trong
chuong trinh bién 2001-2005. Ngoai ra nhi¢u dé tai lién quan dén x6i 1& cip bo,
dugc thue hién tai Bo NN va PTNT. Trung tam KHTN&CNQG.

Cho dén nay. nho cdc kién thiic vé dia mao. dia chat, ching ta dd mé ti duoc khé
chi tiét (trén cde ban do 1/250.000, 1/100.000) bic tranh hoi xdi chung toan quac
va da so bo 1y giai nguyén nhan. trong d6 nguyén nhan ngoai sinh 1a quan trong
nhat. Con doi véi ting khu viue bdi x6i cu thé, da chuan bi duge luu luong ca vé
trang thi¢t bi. phuong phdp vit con ngudi dé nghién ciu tim co ché cta qud trinh
boi x6i. dac biét fa kha nang mo phong 6 qua trinh d6, nhung méi chi iing dung
dwgc cho mot vai ving cu thé. Can nhan manh ring, x6i lo, bign déi dudmg bos 1
hau qua cua mét loat cidc qua trinh thay thach dong huc hoc: séng lam cdc hat
bun cat bit ]én khoi diy. dong chay do séng. do song va dong triéu dua ching di.
dao dong muc nude (cua thuy triu, cua nude nong do bio va gié mua), do két
dinh ctia ddy cua bd, v.v... lam thay déi thém ham lugng cha chiing trong nudc
bién. Tém lai la dé tinh duge boi x6i. chiing ta phéi bist duoc cdch tinh dao dong
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muc nude, dong chdy cic loai va trudng song (& ngoat va trong viing séng do),
cudi cing la su van chuyén bun cét trong mo hinh khuéch tan va bién dong dudng
ba. Vi vay. ¢6 thé néi, dén tan nay, mac du véi su né luc chung clia thé gidi. du
bdo bi¢n dong dudng b méi chi lam duge cho cdc doan bo cat, dia hinh don
gian. Cic doan bo phiic tap (cira song, ddy thay doi nhanh, ...) va bd bun, biun pha
cat con phai dua vao kinh nghiém. Trung binh cit 2 nam [ 14n lai ¢6 1 hoi nghi
quoc t€ k¥ thuat bo vé bdi xal.

O nude ta, hién nay phuong phidp nghién cttu co ché xéi 16, bdi tu cho cic doan
bo cy thé 14 phuong phédp k¥ thuat by (Coastal Engineering), trong d6 ¢d tham
khao cdc két qud (ir dia chat. dia mao. tap trung tai Phan Vién Co hoc Bién-Vién
Co hoc. Trung tam Pong luc bd bién va Hai ddo (Vién Nghién citu Khoa hoc
Thuy loi). Vien Hai duong hoc Nha Trang. Khoa Khi twong va Hai duong (Pai
hoc KHTN Ha Not). Cic tap thé khoa hoc néi trén di cong bd nhi¢u cong trinh
tal nhicu hoi nghi, tap chi trong nuéc vd quéc € (thi du [5] - [18]). Tuy vay,
ching ta con & trinh do rat xa so véi muc do can thiét trong linh vuc nay. Caic
cong trinh chinh tri chong x6i 16 b bién di duge thuc hién & nhiéu noi, nhung
con thi€u co s6 khoa hoc: d¢ Hai Hau (Nam Dinh) di lui vao trong ldn thit 3.
dang trong qua trinh vo ti€p; hé thong ¢ Hoa Duan (Hué); k& 5 tan ¢ GO Cong
(Tién Giang); dé k¢ & Can Gid trude 1991, v.v...

II. PHUONG PHAP NGHIEN CUU
A. NGHIEN CUU MO TA

L. Phuong phap ban d6 vién tham:

Pé tai KT.03.14 [5] da st dung cdc ban do dia hinh v anh hang khong, vién
tham duogc v&, chup trong cdc thoi ky khdc nhau. Ngudn tu Liéu ban dé dia hinh
duge xudt ban bdi S¢ Dia Du Dong Duong thude Phiap va Cuc Do dac ban d6 Phi
Thu tuéng tdi ban. Ngoai ra con ¢d cic ban dé ty e 1: 100.000. 1: 150.000 loai
UTM. phu toan dai ven bién Viét Nam do Hai quan M§ thanh lap nam 1965. Da
sir dung cdc anh vé tinh Kosmos, do phan dai cao, chup nim 1983, 1985, anh
Kosmos d6 phan dai trung binh chup nam 1985, anh Landsat chup cdc nam 1987,
1988 [6].

Phuong phip vién tham ban d6 nghién ctu bién dong hinh thai dudng bd béing
cdch chip anh va chap ban dé ciing ty 1& nhu nhau va khdc thoi gian dé so sanh.
Phuong phap nay cho phép nghién ciu cdc viing 1anh thé rong 16n, co tinh dong
bo. mot cach khach quan, tong thé hién trang dudng b bién tai cic thoi diém vé
ban d6 cling nhu thai diém chup anh.

Trong dé tai KHCN.06.08 [2] da st dung cdc tu liéu vién tham sau:
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- Anh v¢ tinh SPOT cia Phiap. anh KFA-1000 coa Nea, anh Landsat-TM cua
My vicanh KATE-200 cua Nea. Cic loai anh trén déu duoe nan vé ty 1o
1/100.000,

- Cac Joat ban do chinh duge st dung ¢om:

- Bin do dia hinh ty 1¢ 1/50.000 loai UTM do Hii quan M§$ thanh fap. xuit ban
1967 (50 licu 1965). Ban do ndy duge s dung dé kp ban dd nén vi xdce dinh
v1 tri dudmg biy 19635,

- Ban do dia hinh tv l& 1/100.000 loai Gauss. do Cuc ban dé Quén doi NDVN
tdi ban E991. dung chi yéu dé cap nhat ban d6 nén.

- Bin dﬁ ve Sir phdt trien bill boi viing cita song. bién nong™ v 1¢ 1/25.000.
1/50.000 v 1/100.000 do Trung tam Vién thim thuc hicn trong cic nam
{ L)‘)U— 1995,

Neoin ra, dd su dung nhicu cong trinh nghien edu ¢6 lién quan dén noi dung dé
tal (il trude dén nay.

- Bang phuong phiap phan tich dnh \’iC‘n tham da thanh lap mot bin do6 ty 1é
1/100.000 vii mot ban d6 ty 16 1/2.000.000.

2. Phuong phap diéu tra theo phiéu (questionnaire)

Bay [a phuong phap lan dau tien duge dng dung trong nghicn ciu hién trang xoi
16 dai ven b bién Viet Nam [4]. Phuong phap nay don gidn. thoi gian ngan. it ton
kém v cho nhicu thong tin bo sung kip thoi. Noi dung cic cau héi trong phiéu
dicu tra thuomg ngan gon. 1o rang. dé tri 16i. Chi ¢in ngudi duoe hoi ¢6 trinh do
cap 2 w6 1en (thuong 14 cdn bo xa). Cac cau hoi 12 ¢iu tao dat dd bo (cil. da. dat
s¢t ). dia hinh bo. kich thude bo x61 1 (dai, rong). thoi gian xay ra xoi 1o, cde
ki¢u cong trinh gia ¢o chéng xéi 10.

Phuong phip nity da gép phan gidp ta hicu cic thong tin dinh tinh vit dinh luong
vé mot doan bo x61 1 khac nhau, lich s v xu the phit tién clia ching. dong
thoi bang phuong phip niy cing di phit hi¢n ra nhicu doan b x6i 15 mai. ¢o
kich thude be. hoac maér xay ra mi phuong phap ban dé-vién tham da bo qua do
do phan dai anh Khong cao.

3. Phuong phap khao sat thuc dia

Phuong phdp nay can thiét. khong th¢ thiéu duge va duge st dung sau khi di
nehién ctiu phuong phip ban dé-vién thiam vi phuong phdp diéu tra theo phicu.
Muc dich cua phuong phdp nay la dé kiém tra va xdc dinh cdc théng tin diac trung
k¥ thuat bi sai léch hodc ¢ mau thuln cua 2 phuong phdp thue hién trén. Thi du:
trong {I] da khao sat thuc dia hau hét cic khu vue nhu vay. con trong [2] da thuc
hicn ¢ 15 khu vie. thinh 1ap duge cde ban do d¢ so sanh ¢ ty ¢ 1/25.000,
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1/30.000 va thay cac ban dé vién tham 1/100.000 phi hop vo, tat ca cic khu vuc
da Kiém tra: ngoai ra, do1 voi ciac doan bo xéi 1 nghiém trong thi diing phuong
phap nay dicu tra chi ti¢t. cu the vé dia chal. dia mao, dong biin cit.

4. Phuong phap phan tich thong keé

Ciic tu ligu thu thap duge tir cde phuong phdp khic nhan dege phan tich tong hop
theo mot hé thong théng nhat. 14p bang biéu tong hop. Trén cdc bang théng ké 1
dugce chi 1o dia diém xay ra cic doan bo dang x6i 16 va cdc s6 liéu quan trong cin
thiét da duge tong hop.

5. Phuong phap tong hop

Cic két qua nghién ciun di duge phan tich téng hop dé xay dung noi dung vé hicn
trang xo61 16 va trinh bay trén ¢dc so do x6i 16 ty 1& 1: 250.000 va sau nay 1a ty &
[/100.000. tong hop cac s6 licu dé tim quy luat so bo, tim nguyén nhan, tim dac
dic¢m.

B. NGHIEN CUU CO CHE CHO CAC KHU VUC CU THE
- Thu thap. phan tich tai lieu da ¢ (s6 lieu, ban do. dia chat. dia mao. vién
tham).

- Khio sét thue dia (bi€n doi muc nude, song, dong chay. van chuyén bun cat.
dong ven, cuing i, dp, &m & it nhat 3 thuy truc: ngodi khoi. ngodi va trong
viing séng do. sat boy) chudi s liéu cdn dai ngdy (it nhat 7 ngay dém).

- Mo phong toan hoc: dao dong muc nude, dong chay (do séng. do thay triéu,
do gié), song (trudng séng. song truyén vao by, dong do séng), van chuyén
bin cat va bién dong dudng bd bang cic mo hinh 1. 2 chiéu tuong ting. co
hiéu chinh va kiém nghiém mé hinh. sau dé tinh todn cho cédc trudong hop
khong ¢6 s0 licu va cic kich ban boi xé1.

- Phan tich, tong hop dé tim ra nguyén nhan béi x6i, du dodn xu thé.

I, KET QUA NGHIEN CUU
A. NGHIEN CUU MO TA

1. Cac tap ban do

Da thanh lap (trén co s 3 phuong, phdp rén) 12 manh ban dé 1/250.000 [5] vé
x61 10 va 33 manh ban do 1/100.000 vé boi xdi trén co sd phuong phép vién thim
va khao sdt dé tham dinh. Tuy ban dé 12 manh phil todn bo bd bién nudc ta ¢é ty
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[¢ nho hon loai 33 manh. nhung lai ¢hita nki¢u thong tin hon do st dung ci 5
phuong phap. Céc ban dé ay (1/250.000) chita cdc thong tin sau:

- Cdu tao bo bi¢n bao gém 2 loai dit, dé chinh: da cing (d4 goc) va tram tich bo
rot (B¢ Ty ¢ ngudn goc va ol khéng phan chia va chd trong phan tich
thanh phan thach hoc.

- Dia hinh dudng b, bicu hién tinh trang x6i 16 bes bidn & cic dia dicm khic
nhau véi kich thude khdc nhau.

- Ranh gi6i cdc dudng b x6i 16 ¢6.

- Tai mdi diém x6i 1&r ¢6 trinh biy bidu d6 vé mic do x6i 18 vi téc do xéi 1.

- BicCu thi thoi gian xuit hién va ton tai.

- Mite do tai licu ¢ duge dé nghién ctu (vién tham. di¢u tra theo phi¢u, khio
sdt thuc t& va tai liéu ¢6 cong bé v luu triv).

Ngoai ra, trén cc so d6 con trinh bay nhié¢u ky hiéu khac (hinh 133).

Trong khi d6. ban do ty 1¢ 1/100.000 chi tiét hon, chii ¥ dén ca x6i 16 va hoi ty

2. Cac dac diém vé phan bé x6i 16

2.1. Pdc diem vé phan bo xoi 1o

ITign trang x6i 10 bo bién dang dién ra ¢ hitu hét ddi ven bién Viet Nam. Mic do
phit trién vi thoi gian xay ra khong dong nhat, licn quan chit ché véi dia hinh
duong bé, cdu tao dia chat déi be va vai o tic dong cua dong luc bién (séng.
dong chdy. thuy (riéu. nudc ding do biao va g16 mua. lugng van chuyén bun
cat....).

Cac hicn twong x6i 16 thudng xay ra va phét trién manh mé & cdc doan bé thine
hodc hoi 101 cua hai dong bing chau the song Héng v song Ciru Long. Mot phin
khic ¢6 cuong do yéu hon & cdce doan bir thuoe dong bang ven bicn hep Micn
Trung. c6 nguon goce dia hinh tich tu mai mon.

Cac doan bo x6i 16 ¢6 quy mo nho va cudng do xoi 16 yéu duge phat tri¢n © khu
b bién dia hinh khiic khiy u. ring cia, c6 nhién dao chén ngoai, cau tao b chu
yCu Ja dd cing nhe by bién tay bic vinh Bic Bo va by bién Nam Trung Bo [5].

Da thong ke duge 244 doun b b x6i 16 dén 1994 va {ap thanh bang (xem bang
70).

2.2. Phdn loai cuong dé xoi lo

Hien trang x6i 16 by bién Viet Nam c6 thé phan loai nhu sau:
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Phan 1oai xoi 1d ba bién Viet Nom

Cuang da xai g Toc do xoi la

B dai doan bo Bé dai dat i bo

Cap {mét) h] % Cap {mét) 86 % Tacdd | m/mam i) %

doan doan doan

Ngan <200 1 20 | 108 Yéu 0-20 39 178 Cham <5 84 39.6
" Bang 200- B9 . 372 ; Dangké | 20-100 35 251 Trung 510 .. B0 28.3

ké 1000 i binh _

Trung | 1000- 35 189 | Trung 100- 3 ¢ 164 . Nhanh : 10-30 39 183 |

birh ¢ 2000 i binh 200 : :

Lan | 2000- 51 275 Manh 200- 74 337 Rét >30 29 138

6000 1000 nhanh
Rat >6000 10 9.4 Rat >1000 15 6.8
l&n : manh

a. Phan cap nuic do xoi 1o theo kich thade chiéu dai doan bey xo1 1. CO thé chia
ra 5 cap:

- Ngin: ¢6 do dai doan b& nho hon 200m

- DPang ké: ¢6 do dai doan by 200-1000m
- Trung binh: c6 d6 dai doan b 000-2000m
-~ Lon: ¢6 do dai doan b 000-6000m
- Rt 16n: ¢6 do dan doan bd 16n hon > 6000m

Céc doan b ¢6 kich thude dai hon 1000m chiém khoang 50% tong s6 toin dai.
Nhitng doan bd dang x6i 16 ¢6 do dai hon 6000m 1a Quan Lan (Cim Phd, Quéng
Ninh), Thai D6 (Thai Binh). Dién Kim (Dién Chau. Ngh¢ An), Vinh Thai (Vinh
Linh. Quang Tri), Hoé Tau (Pong Hai, Tra Vinh), Ngoc Hién (Tan An, Bac Liéu).
bam Doi. Long bién Tay (Ca Mau), Tam Hai (Tam Thanh, Quang Nam-bDa
Niang). Tan Dién, Tan Thanh (Tién Giang).

b. Phdn cdp mite do x6i I theo xu théldn sdu vao dat lién. C6 thé chia lam 5 cdp:

- Yéu: Doan bo da bi x6i mét nhd hon Om

- Dang ké: Doan bd da bi xoi mat 20-100m
- Trung binh: Boan b& da bi x6i mat 100-200m
- Manh: Doan bt di bl x61 mat 00-1000m
- Rat manh: Poan bo da bi x61 mat hon 1000m

Céc doan bo c6 mic do x6i 16 1an sau vao dat lien trén 200m chiém khoang 56%.
Céc doan bo ¢6 muc do x61 1o 1an sau vao dit lién trén 1000m 14 bo x61 1& Cit
Hai (Hai Phong). Hai Hau (Nam BPinh). Pong Long (Thai Binh}), Nghi Yén (Nghé
An), Xuan Hoi (Ha Tinh), Tam Hoa (Pa Nang). An Ninh Tay (Phd Yén). Phudc
Dinh (Ninh Thuan), Phan Ri (Binh Thuan), Cin Thanh (Thanh phé Ho Chi
Minh), Tan Thanh., Tin Dién (Tién Giang), Pong Hai (Tra Vinh).
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CHU GIAL

1. Cac dudng bo
- Duorg bo
s===- .-« Dugng bo
-—— ——Duong bd
------ Dudng bo
2. Hinh thai be¢

T BS xoi 18

;.';
3. Cau tao bd

" - Da géc

- Cat

-"-" -~ Sét pha
= ===, Bun sét

— =t

— — ~— Bun

hién tai 1992 4. Muc do xoi lo

nam 1985 -
nam 1965 ¥
ci bi xoi 18 (1965) |

| x
—_——
1930 1992

Truc tung biéu hién
cuong dé xoi m/nam
Truc hoanh biéu thi
muc dd cuc dai (m)
x6F mat t nadm  xudt
hién dén 1992,

5. Muac dd nghién cuu véi cac
ngudén tai liéu
+ Tai lieu digu tra theo phiéu
2- Tai liéu vidn tham
3- Tai lidgu khao sat thuc dia
4- Tai ligu céng bd 'va luu trd

6. Cac ky hiéu khac
———— Séng, sudi
————— Dudng quéc 16

=} Cac huyén ly

Hinh 135. So dé x6i 16 bd bién Viét Nam (16 10)
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¢. Phdn cdp t6c do x6i 1d irung binh ndm (m/ndm). C6 thé chia ra 4 cip:
Cham: nho hon Sm/nam

- Trung binh: 5-10 m/nam
- Nhanh: 10-30 m/nam
- Rat nhanh: 16n hon 30 m/nam

Cédc doan b tiéu bicu ¢ toc do x6i 16 trung binh 16n hon 30m/nam ¢6 thé ké dén
la Van Ninh (Quang Ninh), Giao Phong-Xuan Thily va Hai Hau (Nam Dinh),
Nghi Yén (Nghi Loc, Nghé An), Pién Duong (Dién Ban-Da Ning), thi xa Hoi An
(D2 Nang). Tam Hoa. Tam Hai (Nti Thanh-Da Nang). My Tho (Phii My-Binh
Dinh), Cam Thinh Bac (Cam Ranh-Khdnh Hoa), Phan Ri (Binh Thuin), Phudc
Dinh (Ninh Thuan), Tan Thanh (Go Céng bong), Thanh Hai (Thanh Phi-Bén
Tre). Hiep Thanh. Dong Hai (Duyén Hai-Tra Vinh).

d. Phan cdp mitte do x6i 16 theo thoi gian

Néu x€t dién bién cic qud trinh x6i 16 theo khodng thdi gian 10 nam. ¢6 thé thay:
- Deén 1940 ¢6 14 doan x6i 1o

- Dén nam 1950 d3 tang 1én 81 doan x06i 1&

- Nam 1960 ca thay ¢ 92 doan x61 16

- Nam 1970 ca thay ¢6 129 doan x6i 1o

- Nam 1980 ¢4 198 doan x61 10

- Niam 1990 ¢6 241 doan x61 1.

Riéng nam 1992 ¢6 thém 3 doan xdi 16, tong s6 doan bo x6i 16 dén nam 1992712
244. Hién tugng xdi 16 tang dan tir ndm 1930 cho dén nay.

3. Phan vung xéi 16

Hién trang x6i be bien Viét Nam 1a két qua clia qua trinh dia mao dong luc phitc
tap. bi chi phéi bdi nhiéu y&u t néi sinh va ngoai sinh, trong dé cdc yéu t6 ngoai
sinh déng vai trd quan trong nhat, d6 1a cdc qua trinh dong luc bién (ning luong
séng. dong chay. lugng van chuyén bun, cat, ...). Chinh vi viy, nguyen tic phan
ving x6i 1 bo bién Viet Nam duoc dua trén co s¢ cdc y8u t& ciu tao dia hinh
dudng bo (dac diém dia chit, dia mao), cdc y&u td dong luc bién, mic do va toc
do xo6i 16.

Cac viing x0i 16 duge chia ra theo mic do nguy hiém vé t6¢ do x6i 16. Mdi viing
€6 dac thu riéng vé ciu tao dja chat, dia hinh dudng bd, cic dic diém vé dong luc
bi€n ciing nhu dic diém cuong do x6i 16 (bang 68). Toan dai ven bién Viét Nam
dugc chia ra [am 8 viing x61 16 va lién quan t6i 3 miic do x6i 10 khdc nhau:

Céc ving ¢6 mitc do x61 16 y&u véi t6c do x61 16 trung binh dudi Sm/niam. goém
cac vung L, V, VIIL
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- Cac vang x6t 1o trung binh. manh véi t6¢ do x6i 16 trung binh 10-30 m/nam.
gom cdc vimg II1L TV, VL

- Cdc vung xoi 10 manh va rat manh vét toe do x61 16 trén 30m/nam. gom cic
vang [, VIII (hinh 137).

D6 chi li nhimg dac di€m co ban, khdi qudt nhat cla toan dii ven bién. Trong
moi viing ¢6 nhiing nét riéng. boi vay khi danh gid cu thé moét viing x6i 18 nao dé
can phai nghién ctiu thich ddng cic y&u t6 dong luc bién va ciu tao by mdi ¢o thé
dua ra dugie bién phdp chinh tri hitu hiéu

4. Xu thé x6i 16 va boi tu

Theo ket qud thong ké phigu dicu tra nhan dugc tir 249 xi ven bién Viét Nam
dang bi x61 16 bo, ciing nhu k&t qua khao sdt diu tra ngoai thue dia cho thay
ring. hi¢n trang xo1 16 by bién Viet Nam ¢6 18 chi mdi (4i bat diu tr nam 1930 tros
lai day. Géan trude nam 1930 chi ¢é hai dicm xay ra x6i 16 1 vimg Hau Loc
(Thanh Hoa ) viv Bang La (Hai Phong). Nhung riéng viing bo Bang La dén nam
1945 lur duge boi tuw trd lai. Nhin chung hién tugng x6i 16 bo bicn Viet Nam dang

phdt trién va tang dan tir Bac vio Nam. Nam xay ra hién tuong x6i 14 nhiéu nhat
la nam 1960.

Bi€u do dién bign hién twong x6i 16 & doc bd bién Viet Nam cho thiy s6 luogng
cdc doan bo xdi o tang thém trong khoang 10 nam. Phén 16n cic pic (dinh cao)
cua hién tugng x61 16 ¢6 $6 lugng tap trung vio cdc nam chin chuce: 1930, 1940,
1950. 1960 .... Di¢u nay c¢6 thé lién quan t6i cdc chu ky bién ddi khi hau. Van dé
nay can duge quan tam va ticp tuc nghién ciu.

Hién tugng x4i 16 bd chuyén dich dan tir Bac vao Nam theo thdi gian. Trude nam
1930 dén nam 1940 da dién ra ¢ bo bién Nam Dinh, Ha Tinh. Binh Dinh. Trudc
nam 1940 ti Binh Binh trd vao dén Kién Giang khong ¢6 bo bién xa nao bi xdi
lo. _
Tu ndm 1940 dén nam 1950, hién tuong x6i 10 bo bién da xay ra dén bo bién Soc
Trang, Ca Mau. Tu nam 1970 dén nay di xudt hién trén todn dai ven hién Viét
Nam. dac biét ké tlt nim 1970 hién tugng x6i 14 bd bién di xuat hién ¢ bo bidén
tinh Quang Ninh va b bién tinh Kiéng Giang, noi ma bd bién duoc coi 1a én dinh
tuong déi doi vai dong luc bién [4].

Trén co 56 s6 liéu thong ké. ¢6 thé so bo va manh dan du bdo xu the phit trién x6i
1 bo bién Viét nam nhu sau:

Hién twong x6i 16 b bién Viét Nam hinh nhu ¢6 chu kv hoat déng 10 nam mot
lan. Cdc nam c6é s6 lugng doan by x4i 1 xay ra nhiéu 14 nhitng nam chdn chuc
2000, 2010, 2020, ... Sau d¢6 cac doan b x4i 16 s& giam dan va dén khodng nam
2030 cdn tuong wng 6 doan x6i 10 trong nam 1930,

Trong tuong lai gan. cdc doan by hién nay cdn tuong d6i 6n dinh nhu Quing
Ninh. Ki¢n Giang ¢6 thé s& bi anh hudng cta hién tugng xdi 13 bo.
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Hinh 136. Ban do6 bién dong ba bién tilé 1: 100 000 ( Trich manh sé 4- Clua Ba lafh)
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5. X6i1 l("r va béi tu

bé tai KH CN.06.08 di nghién ciu x6i 16-boi tu nhw 2 mat cla mot qua trinh duy
nhit. néu len cdc dac diém va xem xét qud trinh d6 tai 2 loai ving 1én 1a ving bo
chau tho v viing b& tich tu mai mon [2]. Trong d6 quy dinh: Budng b& on dinh [a
duong bo khong bién dong hoac bign dong khong ding ké: Pudng ba bdi w: véu
<I0m/nam, trung binh <10-30 m/ndm manh <30-50 m/nam. rat manh
>50m/nam: Budng bg x6i 1d: ye€u <Sm/ndm. trung binh <5-15m/nam. manh 15-
30m/nam, rit manh >30m/nam.

- Ving bo chau tho (delta) gém 2 phan: phin phia béic ¢6 chau thé song Hong-
song That Binh tt D6 Son dén Nga Son (Thanh Héa ); phin phia nam ¢6 chau
thé song Ciru Long-Péng Nai tir Ving Tau dén Ha Tién (Kién Giang).

- Dac di€ém quan trong nhit dai véi bo chau thé la qud trinh boi (u 1an bién rat
manh va kéo dai lién tuc, t8¢ do nhanh (trung binh (&1 80m/nam. ¢6 nhiing
thoi ky dat 120m/nam). Ti¢u bi€u nhét 12 nhitng khu vire boi tu cla Ba Lat.
ciia Ddy & phia bac, cita Dinh An va ving tay miii Ci Mau & phia nam. Téng
dién tich boi w trong 30 ndm cu6i (1965-1995) 1a 33.300 ha, trong dé phia
bac 1a 9.480 ha. Nguyén nhan chinh 1 do luong phil sa rit 16n tir cic song do
ra. lang dong v phan bo doc viing ven bo. Dong thoi, qua trinh x61 1 cling
Xdy ra rat manh. dién tich xéi 1& 30 nam cuéi bang 13.070 ha. trong d6 phia

nam chi¢m t6i 12,740 ha. O phia béc thi x6i 1& thudng 1a biéu hi¢én cuc bo
(local). hoac kich ¢& trung binh (mezo scale). xen k& bdi mét 56 doan xung
yéu (nhu Giao Thity . Hai Hau (Nam Binh), dién tich dat x6i 1 khong 16n
nhung tinh chat va cdp do hét stic nghiém trong, thudng gay tham hoa xa hoi.
O phia nam thi ngoal mot s6 doan x6i 16 cuc bo (nhu Go Cong (Tién Giang).
My Thanh (Séc Trang)) x61 16 manh con 1a hién twong cé kich thude 16n
(macro-scale) kéo dai lién tuc khoang gin 100 km cudi cua hinh cong chit S
thudc tinh Ca Mau, Tinh chdt bién dong bd & hai bén dong-tay ban dao Ca
Mau ¢6 lién quan chat ché voi nhau trong mot hé thuy -thach dong luc thang
nthat thé hién su can bang nhan-qua (bos Id bén boi).

- Ving bo tich tu-mai mon (accumulation-accretion) kéo dai nghin kilomét tir
Nga Son dén Ving Tau (mién Trung Vict Nam). Dic diém quan trong nhat
do1 voi x6i Lo-boi tu ven bién mién Trung I tinh chat én dinh b& mot cich
twong doi trén cac kich thude vi mé, bién d6i chi dudi Sm/nam vdi tinh chat
xen ké theo thoi gian va khong gian gitia boi va x61. Qua trinh lau dai dé tao
nén kiéu bo “tich tu-mai mon da dLI()'(. san phang” & nhitng doan bai dai hi ing
chyc km. Trén cac kich thudce nho, cuc bo, hién tuong xéi 16 va béi tu manh
thuong xay ra dong thoi va lién® quan nhau nhu mot h¢ nhan-qua lam dich
chuyén bd & cdc cira song-lach triéu. Kha dic trung va pho hién do1 voi bo
bién mién Trung la cic qua trinh hinh thanh va bién déi vong (vong ngam,
vong bai, vong ao). Nhitng khdi niém nay hoan toan khac véi nhitng hidu bigt
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da ¢6 vé cdu triic bay kiéu “ving. vinh, ddm, phd” mién Trung vi day I3 cic qué
trinh dong luc tre, cip thoi.

Cau tric va bién dong viing bo tich tu-mai mon ¢on duoc chia thanh ba doan:
doan bd tich ti-mai mon da duge san phang tir Nga Son dén vinh Dung Quat

- (B1), véi dac diém ¢6 nhitng khu vuc béi tu va xéi 1& manh xen k& nhau gitta

dai b&r On dinh twong déi: doan bo tich tu-mai mon-viing vinh tir Dung Quat
dén mui Dai Lanh va tr mii Dinh (Ninh Thuan) dén Viing Tau (B2), xen ké
cdc bai cat dai l1a nhitng mii dd géc nho ra bién lam thanh cic nép 161 (dd) va
16m (bai bi xam thuc). O nhimg nép 16m thudng xay ra xoi 1¢ cudng do yéu;
doan b viing vinh-mai mon tir miii Pai Lanh dén mii Dinh (B3), bo bién it
bién doi.

Can c vao mic do bién dong, bs bién Viét Nam dugc chia [Am 3 doan:

+ Doan Méng Cai-Nga Son: Tir Méng Cai dén D6 Son thudce kidu bo
Dalmate, b&r 0n dinh, ¢6 bdi tu va x6i 16 & mot vai noi. Tir Da Son dén Nga
Son thuoc ki€u delta su vet, chil yéu thanh tao do anh huéng cia hé théng
song Hong va Thdi Binh. Dac di€ém 1dn nhat 1a duoc béi dap manh do phi
sa song Hong, Théi Binh dua ra. Béi tu manh ¢ Cita Lach Tray séng Nam
Tri¢u, cira Thai Binh., Tra Ly, Ba Lat va Cla Ddy. to¢ do dat 80-100
m/nim. Tuy nhién do cdc yéu té6 dong luc khéc nhau. & doan nay dién ra
cdc qua trinh x61 16 cuc bo hoac quy mo trung binh ciing rat manh nhu Cét
Hai, Giao Thuy , Hai Hau, dac biét 1a vang Hai Hau voi t6c do xoi 1o 40-
50 m/nam.

Doan Nga Son-Viing Tau chia thanh cdac doan nho:

+ Nga Son-Mii Ron (Quang Binh): twong d6i én dinh. tuy vay ciing ¢6 cdc
doan boi tu manh, 30-40 m/nam nhi Nga Son. bd phia nam Lach Sung
(Thanh Hoéa ). Nghi Son (Thanh Héa ) va xéi 1& 5-10 m/nam trong nhiéu
nam nay ¢ Hau Loc (Thanh Héa ), Nghi Xuéan (Ha Tinh).

+ Miii Ron-Quy Nhon: ba thude kiéu tich tu-mai mdn da bi san biang. O phia
bac (Miii Ron-Da Ning) tuong déi 6n dinh, x61 10-boi tu ¢6 cudng do yéu,
dan xen nhau. Mot hién tuong dang chi ¥ ¢ day 1a sy 1ap md cdc cura bién
thong vao dam phd (nhu Tu Hién, Hoa Duan). Phan phia nam (Pa Ning-
Quy Nhon), b bién kiéu boi tu-x6i 16 xen K& va tai cdc viing cira song boi
tu-x61 16 con phiic tap hon.

+ Quy Nhon-Ca Na chia lam 2 khu vuc: Quy Nhon-Dai Lanh va Dai Lanh-
Ca N4. Doan Quy Nhon-Ca N4 6n dinh, sy bién dong chi xdy ra ¢ mot s6
khu vuc hep ngay sdt céc cilta song, cita dam phd, tuy ¢é gap nhitng bién
dong dang ké do thay doi thai tiét (nudc dang, séng 16n), thi du, tai bii Sa
Huynh (Quang Ngdi), thon 2 Séng Cau (Phi Yén).

+ Ca Na-Ving Tau: Bd bién tuong d6i 6n dinh. tai cdc noi ¢ bién dong thi
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x0i 10 chi€m vu the so vdi boi . X6i 16 kha manh & mot s6 noi. song ciing
& nhicu noi x6i 16-boi tu lai xen k& nhu Clta Phan Ri, Ham Tan, Long Hai.

+ Doan Ving Tau-Ha Tién: b& bién kiéu tam gidc chau dién hinh, hinh
thanh do hé thong song Ciu Long va Pong Nai. B bién bién dong manh.
ca boi tu lan x6i 16, xen k&. Doan Viing Tau-Dat Miii (Ca Mau) 1a doan bés
bién dong manh nhat Viét Nam. Con doan Pat Mii-Ha Tién thi hau nhu
chi dién ra qud trinh boi tu va Miii Ca Mau duoc bdi tu manh nhat nude.
toc do 100-120 m/nam. Cac viing con lai béi tu véi tdc do trung binh.

- Dién tich x6i 1o va boi tu: Két qua thanh lap tap ban d6 bién dong bo bién va
clta s6ng Viet Nam cho phép bude ddu do tinh dién tich dwoe boi tu hoac bi
x6i 16 qua hai thoi ky va theo timg manh ban do, trén co s& d6 6 thé téng hop
cho tung vang va cho ca nudc.

Bdang 69. Dién tich dat duce bdi tu v bi x6i 1 trén todn ddi ven bién

} 1965-1985 1885-1985 1965-19385 ]
B6i ty (ha)
Téng s6 21.970 14,470 42,440
Trung binh ndm 1.398 1.447 1.411
X0i 16 (ha)
Tdng s6 12.050 5.640 : 17.6%0
Trung binh nam 602 564 i 589

Co thé thay, trong biic tranh chung trén toan dai ven bién Viét Nam dién tich béi
tu tdn bién van vuot troi hon nhiéu so vdi dién tich x6i 18, tuy nhién hién tuong
X6t 16 lai can dac biét lru ¥ vi d6 1a nguyén nhan gay nhiéu tai bién 16n cho xa
hoi va cong dong dan cu ven bién nhitng ndm gan day.

6. So bo 1y giai nguyén nhan bién dong bo bién

Ba bién bién dong do bun cdt dén va di khong can bing nhau: dén nhidu hon di
thi boi, dén it hon di thi x6i. Su biéh dong do ¢6 thé do 3 nguyén nhan chi yéu:
noi sinh (chuyén dong ciia trdi ddt), nhan sinh (do cdc hoat dong kinh 1€, xa hoi
cia con ngudi) va ngoai sinh (séng, gié. dong chay, dao dong muc nudc vi van
chuyén bun cat) [5].

- Noi sinh: nghién citu tan kién tao va chuyén dong hién dai dai ven bién Viét
Nam con it va han ché, quan di€m nghién cdu va ddnh gid con khic nhau. cé
tic gia cho rang x6i 16 bo bién Hai Phong ¢6 lién quan véi hoat dong dut giy
hién dai ving Hai Phong-Quang Yén [23] va néi chung cdc hién tuong x6i 16
bér bién thudng trung hop vdi cac diit gdy 4 kinh tuyén va 4 vi tuyén di qua bo
bién [24]. Nhung c6 tac gia lai cho ring chuyéf dong tan kién tao tir 4000
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nam trg lai day, trong sudt chiéu dai ven bd tir Méng Cdi dén Cilra Hoi, hoat
dong (an kién tao la khong ¢ vai tro gi rd rét vé nang, ha. Do vay, qud trinh
x6i 16 b bién ¢ day chi lién quan dén cc qud trinh dong Iuc song-bién [25].
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Hinh 137. So dé phan ving x6i IS bés bién Viet Nam
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- Nhan sinh: Trong nhiéu trudng hop, chinh cdc hoat dong clia con ngudi oay
anh hudng dén qua trinh bdi x61:

+ Dau tién phai k¢ dén viée pha rung dau nguén lam tang luong bun cdt tu

song ra bién. gay bot manh & cira song, ven bién. Viec chit phd ring nudp
man, ring phong ho, trai lai. fai lam tang cudng do x6i 14, lam mat. giam
kha nang chan song, tich tu vat chat. Cic thi du ¢ Hai Linh (Tinh Gia.
Thanh Hoa ). Nghi Yén (Nghi Loc, Nghé An), Thanh Trach (Quéng Trach.
Quang Binh), Binh Phu (Binh Son, Quang Nam). Cin Trach (Duven Hai.
TP. HCM). Nguyén Huan (Pam Roi. Minh Hii) 14 dién hinh vé x6t 13 do
nguyén nhan dé.

B6i x61 do anh hudng cia khai hoang, tan bién: Ving bo Théi Thuy (Thii
Binh) dang bi x6i I manh do quai dé 14n bi¢n & Ticn Hai: bis Giao Long
(Nam Dinh) bi x6t 16 do quai dé tan bién & Bach Long: Nhon Binh, Nhon
Hor va TP. Quy Nhon bi*x6i sau khi quai dé thit hai va khoanh dia nuoi hai
san: bo bicn Xuan Hoa (Song Ciu Phi Yeén) va Hi¢p Thach ( Duyén Ha.
Ciru Long) ciing bi xéi sau khi quai dé 1an bién [1].

Tdc dong cua viéc quai dé ldn bién 0 cic dia diém ké trén dii lam tang luong phi
sa lang dong & wrong viing. gay thi€u hut phi sa tai chd Khic.

4-

Cong trinh thuy loi khong thich hop ciing ¢6 thé gay boi x6i manh: Céng
Lach Bang (Thanh Hoa ) xay xong da lam x4 16, mat di ca mot lang 200
ho dan. Sau khi cong nay dd bo. cira song dd quay fai nhu i viu di boi din
lai ving bo cii. Mot s6 thi du khdc nhu b& bién Hoang Yén (Hoang Heéa ),
Quy Ti¢n (Sam Son) thuge Thanh Héa . bi x61 1o 1ir khi Ghénh Héi duge
xay dung: Cinh Duong, Quang Tung (Quéng Trach, Quang Binh) bj x6i tir
khi ¢6 cong trinh Vue Tron: Nhan Trach Bo Trach bi 13 sau khi ¢6 dap D4
Mai , v.v.... Cong ngan man. théa t 1l ven bién ciing 1am lang dong bin cal
G cira c6ng do thoi gian ddng. dai hon nhigu thoi gian ma.

Xo1 16 do khai thdc cdt. sa khéa ng, da san hé. nhu & Ham Thuan (Binh
Thuan). Bong Chau (Théi Binh). Vinh Luong (Khanh Hod) v.v...

Ngoai sinh: Co 1€ didy mdi la nguyén nhan quan trong nhit. Cac qua trinh
ven bo nhu dao dong muce nude. dong chay. vin chuyén bun cdt va nhat 1a
song ¢ var tro true tiép va quan trong nhat trong dién bign boi xo1. Song
viéc ly giai dinh lwgng khong phat la dé dang va trong phan [6n trutmg
hop, khoa hoc vé boi x6i trén thé gidi van con & miic ban kinh nghi¢m.

B. NGHIEN CUU CO CHE

Da c6 mot s6 nghién ciin v& co ché boi x6i 1& cho cic ving cu thé. Trong (2] di
dua ra y tuong budc dau vé cic co ché x61, co ché boi, co ché ldp (cita song) do
bio, song 1én. ca ché mo (md cua bién) do L. c¢o ch¢ bdi x6i gay dich chuyén di
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thuong dia hinh theo ki€u “cudn chiéu”. co ché “quang var liéu theo cau véng”
v.v... Song cdc cg ché néi trén con thi€u ¢o $& tinh todn thuc su.

Van dé 1a phai dinh lugng héa duoe qua trinh boi x61. 1y giai duoe vi sao lai bit
diu xay ra va xay ra dén khi nao. Nhiing cau héi nhu vay chi ¢é thé dua vio két
qua nghién ¢du mo hinh héa todn hoc.

. Mo phong triéu. nude diang biao da duge phdt trién. Dua trén mo hinh nudc
nong phi tuyén 2 chiéu ngang ¢6 ngoai luc 1 ing suat gié bio (ling sudt tiép
va ting suat phap) hodc cho trude dao dong mue nudc tai bién long dudi dang
t0 hop 13 song thanh phan. cho phép tinh va du bio duge muc triéu v nude
dang bio.

2. Mo phong dong chay séng, dong triéu, dong gid. cing dua vio mo hinh 2
chiéu hoac 3 chiéu.

3. Mo phong truong séng trong bdo va trong gié mia bing mé hinh can bang
nang lugng pho, phuong trinh Berkhof & ngoai viing song v vi phuong trinh
bao toan nang luogng séng trong ving séng va bao gdm ca khdc xa va nhicu
Xa.

4. Van chuyén bun cit dua vio mo hinh “khuéch tdan™ hoac “ngau hanh”.

5. Mo phong su phit trién dudng bo dua vao mo hinh ctia nuéc ngoai Genesis
hay UNIBEST. Mo hinh “vét khoi” dd duge Ging dung 1ot ¢ nude ta, dic biét
la cic phan mém lién quan dén cic muc 1, 2, 3, 4 néu trén do Vien Co hoc tu
xay dung va phat trién.

ba nghi¢n cim hién twong x6i 10 ¢ mot s6 noi (Cua Ly Hod, Ly Trach Quéng
Binh, Ctia Hoa Duan, Hué [10, 11], hién tugng bdi lang & mot s6 noi khac (Ludng
tau cang Hai Phong, luéng tau qua song Hau [16-19] cho két qua kha tot.

Trong [2} da gidi thiéu két qua mo phong cho hién tuong boi xdi viing cua Dai.
két qua chua kha quan lam, song di cho nhitng nhan dinh twong déi hop 1y va
dugc bd sung bing cdc mo hinh bdn thuc nghiém.

IV. KET LUAN VA KHUYEN NGHI

1. Két luan

Boi xéi1 li hién tuong thutng gip, rat manh va gay hau qua 16n & toan dai ven bién
nudce ta.

- Dai nghién cthu mo ta hién tugng twong doi 161 theo quan diém dia chat. dia
mao. Lan dau tién ¢ nude ta dd dua ra duge 12 ban do (1/250.000) hién trang
X061 16 chtra dung nhiéu thong tin va 33 ban doé (1/100.000) vé bdi x61 cla
song. ven bién nudc ta. Da thong ké duge 249 doan x6i 10, phan loai theo
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cudng do, theo dé dai, phan ving. Pa tinh tung dién tich bi x6i, duge bdi dua
trén anh vién thim vi ciing phan loai cic viing boi x6i. D so bo 1y gidj
nguyén nhan, trong d6 nguyén nhan sinh va nhit 1a ngoai sinh déng vai tro
chu y¢u. Cing da cé mot s§ suy ludn vé xu the x6i 16 va dua ra mot s ket
ludn manh bao.

Nghién citu co ché mdi ¢ miic do ban dau. Da chuén bi duoe luc luong (con

ngudi, may méc va phuong phip), da bat dau nghién ciiu co ché x6i 16 va ciing
da thu duoc mot s két qua bude dau.

2. Khuyén nghi

Cin day manh hudng nghién ctu nay trén ca 2 linh vuc;

Do dac (dac biét 1a do biin cdt ddy)

Mo phong: nang cao dan, cing v6i thé gidi, mic do khoa hoc giam dan miic
do kinh nghi¢m, biét cich m6 phong xéi 16 ¢6 dia hinh phic tap, ¢é bin hoac
bun cdt, biét cich mo phong t6t van chuyén bln cdt thing géc véi ba.

Ciic bién phdp chinh tri: ¢6 co s¢ khoa hoc tuong déi chac chian, giam dan ty
1& cdc cong trinh “vita hgc vira lam™ nhur hién nay.

Bang 70. Théng k& cac diém b xdi 14 trén dai ven bién Vit Nam (161 1988}

! 17 Tintk Huyén | %a N;‘im bét Do dai X&i mat Cuc;;;g.do | Cau tan B4 dic Ghizhd
B dau xai tmy [m) (minan [ !
1 Qudng Mink Hai Ninh Wan Minh 1.500 2.500 135 . sélcat thoal ' Codeka,
1580 | Thu vt |
2 Tién Yen Tién Lang 1980 1500 520 04-1.7 cat hosi |
3 ? Bdng Rui 1580 2.000 520 0417 cat thodi
4 Cam Pha Ngac Viing 1978 - 530 0425 it thoi o
3 " Can Lan 1850 11.000 0o 16.5-56 cat 1 thoal Co dé <&
1100
§ Hoanh B& fxa 1972 1-3 0.05-0.25 [+1]
7 Hdng Gai Ha Tu 1868 330 0.1-2.1 da gée dde
8 " Tudn Chau 1965 2,500 15 06 B cat, 500 e
8 Yen Hung Lign Hoa 1985 160 160 266 set rén dig N
10 ) Len Vi 1965 1.500 120 48
11 ¥an Hai 1945 I0-E00 0.6-17.4 et dic
bog Cat Hai Hoa Quang 1938 57 km 235425 4.4-8 Codake
Gia Lac ,
Van Chin
13 Hai Phang B8 S Béng La 193)-1945 cat thadi
14 Kign Thuy fai Hap 1970 1.500 20-140 09366 N cat thodi Chké dém_‘i
5 Vinh Bao Wink Teén 1968 1.000 150200 48495 cat, bus thoai Céreda
16 Thai Binh Thin Thuy Thuy Trugng 1952 1.000 4-3 n.2 oca ban trod Cade
17 Thyy Xuan 1970 20 19-15 0.7 cat o Co de )
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18 ; Thuy Hai 1845 1.200 B00- 173217 cat thodi Co da ke
| 1.000
19 1 Than Db Thai Bé 1980 £.000 250 . 83 cat pha thevdi
20 Tién Ha - Beng Long 1945 1.500 00~ 13.0-218 cat trod:
: 1.500
I Bieng Ninh 197G 1.500 100-300 4.?-14.\2 cat pha thode
2 Nam Ewrh Xuan Thoy Gian Long 1957 4.200 400 14? bin, sét thod:
23 Giac Thign 1950 cal thodi be
u Gian Phong 1988 100-300 2575 581 thod: D
_—2NSI Ha! Hau Ha Thirh 1875 1.000 280 16 cat thodl e
26 Hai Hoa 1960 3.500 1.000 u cat thoa be
27 Hdi Tridu 1950 250350 £-8.5 cat dic Dé ke
et _Q_Ha'i Ly 1944 1.500 100-300 2165 cal doc Da ke
: ) 25 Ha Bang 1931 600- 10166 cat 0d: Dé ké
1.000
30 Nghia Hung Mghra Phoe 1968 &nn 200 B.6 1 cat thodi Giv
i Thanh Haa MNga Sm Nga T«€n W 80-130 6.6-108 ‘I bin Moa De
iz Mga Thay 19 50-200 25130 i N
B 33 Hau Lée Hung Loc 1970 50 215 07 cat thodi Bé
K] Ha Lae 1825 3.200 800 a.n cat thedi Ke dat
35 Ngut Loc 1625 550 8.3 cét pha thodi |
3 tanh Loe 1360 00430 | 96132 cat thoai E
7 HoangHoa |  Hodng Hai 1970 25 0.2 cat doc |
38 Heang Phy 1860 2.000 50-300 1696 cat thodi jal]
_-.11-5_9 Hoang Phong 1950 200-500 48121 cat pha T thodi
40 Tx Sam Quang Cu 1588 10400 5-200 cat pha thodi
Som
4 Quang Tién 1876 1.200 50-200 13113 cat, bun déc Blé
a2 i BicSon 1887 70200 | 175500 cat thodi !
B Quéng Quing Hong 1959 1,600 00 93 e thodi !
Xudng
B 44 Quang Mhar 1966 3700 0-200 2880 Cat thodi B
a5 J Cuang Bai 1840 1.000 130-250 25419 cat thodi Keé md han
46 Quang Ldi 1960 1.800 a0-70 1.0:23 caétpha | thodl
47 Tink Gia Hai An 1.800 100-1350
| a8 Ha Chau 1964 5500 | 20200 | catpha | thod
45 Hai Ninh 1935 2.500 450 cat thodi
i Har Linh 1978 130 1.5 it thodi
51 Hai Hoa 1979 4-10 08 cét thodi
52 Hai Thinh 19397 2.500 100-350 %574 cit thod Ké md han
93 Tinh Hai 1978 30-100 3876 '? cat thod
54 Hghé An Quinh Luu Qujnhk Tho 1850 200-600 48146 ] cat thod
55 San Ha 1882 400 40-100 4.4-11.1 At
_t_ié Quynh Long 1682 1.600 40-100 cat thodi
57 ) Qy=h Thadn 1982 1.200 40-100 cat
i & Quinh Lirang 1962 1.600 40-100
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" Qundah | 1es2 e | awso | T S
? i (Ju),-."." Zridng IGSé lé[lﬁ. 4'3-103. S o I__ ------ i
b i1 Gy Mgh'a 1958- . 2[]-3?.. 4057 PR tha Keda !
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I
O NHIEM BIEN DO SONG TAI RA

I. MO PAU

C6 y kién cho rang 70% luong & nhicm bién ¢4 ngudn ede G dat lidn, D1 voi
nuae ta, mot nude dano ¢ giai doan dawu cla thoi ky cong :wlmp hoa , ¢on khd it
cdce co ¢ cong nghicp, cic khu tap trung dan cu trye Gep thai do ra hlLI] Con lai,
hau hét nude thai duge dé vao sOng 1ol W song ra bicén. Mal khdc, cting ¢an dénh -
¢id 10ng lugng, ham lugng , viing ¢6 the bi 6 nhiém vk mol $6 hé qua sinh théi coa
cdc chal o nhiém theo cdc d()ns_ song ra bién dé ¢i thé luu y ngay tir giai doan dau
Nay va co s6 licu de so sanh vé sau.

Nhimg no1 dung chi y&u clia viin dé o nhiém bién do song tai ra
o«Luong chit ban mi cde song chinb tdi vio viing ciia song ven bi¢n Vict Nam.

eAnh hmmL ctta chat ban do cde song do i ra 161 chat luong nude va h¢ sinh thdi
clra song.

JNeudn gay 0 nhiém lam ¢o & cho nhitng kicit nghi hdinh chinh, k¥ thuat nham
fian ch¢ O nhiém, dam bdo su trong sach ctia moi lruding ctra song ven bién.

Vao nhimg nam 199[-1995 ngudn ta da dat vin dé nghicn ciu & nhiém bién do
song tai ra trén thé 213G, trong ¢ac nd tue nhim dinh ¢ gid tuong 1dc bién fuc dia va
vi vay nhicu vin d¢ v¢ phuong phip luan di duge g1l quyct.

L PHUONG PHAP NGHIEN CUU

1. Thira ke
Cac ket qua da ¢ tir trude & he gidi vitrong nude nhu:

- Céc uc¢u chuan chat lwong moi (rutng nude cla song ven bicn ¥ 1¢1 nam, ¢cdc
nuse ASEAN. Lieén Xo, Ha Lan.

- Cde quy pham hudng dan phuong phap 14y, bao quan v phdn tich mau nudc,
tram vich. sinh va, khi tugng thiy  van, phuong phdp xic dinh dong tho,
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phuong phdp vién tham, GIS, ..
- Céc thong tin v¢ di¢u ki¢n tr nhién, kinh (¢ xa@ hoi trong Iuu vie ¢de he thang
song chinh lién quan dén kha nang o nhiém do song tai ra.

2. Khao sit moi

B¢ lay méu va xdce dinh chtl lugng nude, tram tich (chi v&u T chél lugng nuoe)
bang cdc phuong phdp phan tich héa hoe [, tir eiia song ra bidn clia cac sOng
Hong, Thdi Binh, Han, Thu Bon. Song Tién viu done chav 1Hén we ¢ mat cét SOng-
bicn theo cée quy pham hi¢n ¢6 d¢ tinh (Sng luong dong tho.

3. Vién tham

B¢ xde dinh mién nude dyc do song dé ra bicn hic chyp

3. Mo phong toian hoc

D¢ xdc dinh ranh gidi nude song dé ra bién déng thisi 15 ranh gidi gén ding cla
anh hudng nude song & bicn.

Strdung phuong phdp ngiu hanh dé mo phong d9 dye vimg bicn cira song. Hay 12
phuong phdp mai, lan dau tien duge st dung va phat tricn & Vict nam. Do vay, né
duoe trinh bay tom tat lat & day:

a. Co so cua phuong phap ngdu hanh [9]

Theo mo hinh ngdu hanh, khéi lugng chil ban tr song do viw bicn duge bidu dién
nhu ap hop N hat chat long ricng bi¢t. Moi hat 1ong chuyén dong theo 3 chiéu
khong gian vii phuong triinh chuyén dong cia 1am qudn tinh ¢ia hat (1 ¢6

dang:
15 -0, +8 (1)

_ _ . P
trong 4o IE() la veeto ban kinh cua vi tri hat long, tnd 1 tar i dicm o, U [a vecto
van toe trung binh va P la vecto chuyén dong ro1. Bict hai veeto van o¢ do ¢o thé

bict vi trf ctia ham 1dng i tai thoi diém bat k.

S6 lugng hat roi vio mot thé tich hinh hoc nao do s¢ Ja ham luong ctia chat bin
tat do. Lay trung binh ham lugng nhan duge theo chidu sau ta ¢ ¢o phan bo néng
do ¢hil ban theo chiéu ngang.

B¢ giai phuong trinh (1) can tinh 81\-'21 Rl. Van e thang gidng Pla mol dai
luong ngau nhién. Do van lt“ic nay ma sau thoi doan \T hat chat long s dich di
duge mot do dai AXi(x,, y.. z). Doan dich nay duge xde dinh mot cdch ngau nhicn
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theo phan bo théng ké xéc dinh. Nhu vay hiéu ing r6i & day duoe mo phong nhu
1a xdc sudt dé hat 16ng ¢6 thé dich duge mot doan AX. <au bude thoi gian AT.

Bé don gidn, ta s& xét trudng hop mot chidu, bo qua thanh phan d6i luu trong
phuong trinh tai khuéch tan réi: '

C,=DC_ (2)

N€u tai thisi diém ban dau 1a cho phan b ndng do ¢6 dung, him Pirdc, nic 1 cho
nong do tap chét @p trung quanh mot Jan can du nho C(x, 0)=M3J(x) thi phuong
trinh (2) ¢6 nghi¢m dang;:

C(x,t) = M(4nDt)™""? exp[-x> /(4D1)]

bat o° = 2D, sau d6 thay vao phuong trinh (rén ta duge ndng do ¢6 dang phan bo
chuan ¢6 k¥ vong todn bang 0 va phuong sai bing o.

Tu dinh ly gi6i han trung tam trong 1y thudt xdc sudt ta bict phan bo chuan Gauss
la pi6i han cta phan bd nhi thie d6i xing, ma phan bo nay <6 thé bicu dién
chuyén dong ngdu nhién ciia cdc phéan 1lt, sao cho cdc phén tir d6 c6 (hé dich sang
phia phai, hoac phia trdi mot doan Ax nhu nhau, sau bude thoi gian AT nhu nhau,
VG XAC sudl p.

Nhir vy, sau n bude thdi gian, Khodng cdch téi vi tri ban diu ciia phan (i thit i s&
la: AX = +AX+AXE ... AX (n ldn).

X = Ax (2p-n) (3)

trong dé p="C(05) (4)
Phuong sai <8 14;

o” = nAx” hay Ax =+ (2Dat)'™ (5)
Dau bicu thie (5) duge xde dinh mot céch ngdu nhicn. Tir (5) ta xde dinh duoe u,.
Phuong trinh (1) s& duge gidi véi céc didu kicn sau:
Trén bicn long: thudng gia thidl ring néu tai mot thai diém nio do hat chat long
duge xét roi vawo lan can di nho cda bicn 1ong thi r thoi didm sau do né dugc coi
nhu ra ngoai viing xem xé(, n¢u nhu sau bude (hoi gian At hat dé khong guay trdr
lai viing tinh.
Trén bicn ciing va ddy: dnh hudng cla bdy va ddy duge XEL dén bang cédch coi hat
chat long ¢6 the thdm qua hoac mac can tai d6. Dang cu (hé cia bidu thie (rong
iing phu thuge vao dac trung co 1y hda cta biv. ddy va cla ban than chat bén.
Thoi gian song: néu chat ban ta xét ¢6 thoi gian On ai hitu han thi khoi lugng
chdl d6 s€ bi gidm di so vdi luong thai vao nude bidn vi luong giam di d6 duge
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thuc hién béng cdch don giin 1a loai nhitng phan tir dd qué thoi gian ton tai ra
khot danh sdch cdc hat chét 1ong ma ta theo doi.

Vé cdch tinh dong trung binh Ui - trong khuon kho nghiéﬁ citu nay. dong do song
chua duoc tinh dén. Dong tricu, dong gié ¢6 chd ¥ dén dong song trong mién 2
chiéu ¢6 thé tinh theo moé hinh s6 tri nudc nong phi tuyén hai chiéu (trung binh
héa theo chiéu siu), di duge xay dung va phat trién trudc day & Phan Vién Co
hoc Bién, Vién Co hoc.

P& hiéu chinh va kiém nghiém & day da st dung dnh vién tham duoc cung cip
trong {8]; cht y&u 1 ranh giéi ving nudc trong, nude duc va nhin nude duc dé so
sanh; cdc tham s6 hiéu chinh 13 huu lirgng song, to¢ do gid va thoi gian sOng cla
tap chat. Cac tham sd khac 1ay vao thoi ky ¢6 anh vién thdm. P43 st dung két qua
phan cép d6 duc bang phwong phdp vién tham d€ hiéu chinh v kiém nghiém cho
6 vung cua song: Hong, Thai Binh, Thu Bon, Sai Gon-Pong Nai va Clru Long.

5. Phan tich tac dong sinh thai

Stt dung phuong phéap phan tich truyén thong dé so bo danh gid quan hé gitta sinh
vat lugng, thanh phan loai phii du va dong vat ddy véi mot s¢ thong s6 méi trudng
v tdc dong sinh thdi cé thé duge so bo danh gia thong qua cic két qua xdc dinh
nang sudt sinh hoc so cap cna ving nudc.

Phuong phdp khong truyén thong dugc st dung 12 phuong phap gidi bai todn hoi
quy tuyén tinh nhiéu bién, dira ra moi lién hé gifta sinh vat luong véi cdc thong s6
maoi truong. Riéng doi véi dong vat day con sit dung hé s6 da dang Shamon-
Wiwner, hé s0 troi Simson.

6. Tong dong tho (gross flux)

Dua vao phuong phdp néu trong “Report Sudies N.032. Land/Sea Boundary Flux
of Contaminant Contribution from River”
Tong lugng dong tho dugc tinh theo cong thie:

R, = il,QiCi /iQi (6)
Trong dé: } }

R,: Téng luong dong tho ciia chat x trong thai gian khio sit
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Q;: Luu luong nude do trong thoi gian i
C: Ham luong cua chat fay trong thoi gian i

Q,: Tong luu lugng nude song do ra bién tir thoi diém bat diu iy mau dén
thoi diém keét thiic.
Phuong phap dinh gid niyy dat do chinh xdc cing cao khi thoi gitan khao sit do
luu luong va lay mau cang Ién. Trong d6 mat cit ldy mau Fa mat cit quanh nam.,
nudc chi chiy mot chi¢u ra bién va gan bién nhat. Cic tri 56 dong thé nam duoc
ngoai suy tr k¢t qua do dac va phan tich, Con phan bd mat rong chat 6 nhiém
duoc thue hién bang phuong phdp truyén thong.

Can Jun y rang trong cdc phuong phdp trén, phuong phdp mé phong todn hoc la
mdi d6i v6i the gidi trong nghi¢n cttu ¢ nhiém tir s6ng ra bién.

HI. KET QUA NGHIEN CUU

I. Khao sat thuc dia, tiéu chuan

Da thue hign duoge 10 dot khio sit cho cde viing clia cia hé thong song Thai Binh
(mua ki¢t 1994). he thong Song Hong (mua kiet 1993, mia [i 1994, so bo xdc
dinh nguon ban 1995), Song Han (mia kiét 1992, mua li 1993), song Thu Bon
(mua kiet 1994), he thong song Sai Gon-Déng Nai (mita kiét 1995), Song Tién
(Ctra Ticu. Clra Dai. Ctra Ham Luong) vao 2 mia kiét, 18 1993). véi cic may do
khi hi¢n dai. Iyc lugng dong dio (45 nguoi) va phuong phip khd déng nhat: do
hudng. toc do dong chay. gio. nhiét dg. dac biét 1a van toc & mat ci quanh nam
dong chay mot hudng ra bicn va gin bién nhét, cdc yéu to thity van thong thutng
(T, S. pH. DO, SS. TY), thity hoa (kim loai nang: Cu. Pb. Zn. Hg. Ni. As, Co,
" Cd. chit dinh dudng: PO, NO,. NO;. NH,". SiO,. d4u v Chlorine hifu co. dia
hoa (cdc ytu t6 kim loai nang néi trén trong tram tich), sinh vat phiu du va dong
vat day. Ngoai cdc thong s trén, tuy noi, con ¢6 thém Fe, Mn, téng P, tdng N.
Céc chudi so licu trén dugce thu thap 1an déu tién & nudc ta vi tam di d€ 1am co s
$0 li¢u thuc hién cac muc tién dé ra

Dua vao tieu chuan Viét Nam, ASEAN va cdc nude khac trén co s¢ cic két qua
khao sat chat lwong nuéc mot s6 cia song 16n & Viet Nam  di dé xudt tieu chuan
chit lugng nudce bién van b sau:
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Bang 71. Tiéu chudn danh gid chdt luong nudc bién ven bd
YEu t6 | Donvi D& ai KT.03.07 Tiéu cﬁén'\}'{et Narn 1995
i Bai tAm NTTS Noikhdc Bai tam NTTS 1 Noi khag
pH R 6.5:8.5 6585 £.5:85 65:85 | 6585 | 6585
DO . 24 >5 >4 >4 >5 >4
80D <20 <10 <20 @ | < <20
o <20 <50 <200 a5 <50 <200
| COD @0 <30 <0 - l -
M khong mui khong mui khong mui khong kho |
chiu !
NO, 05 05 3 '
NO, 0,01 0.02 002 :
NH,' 0.1 05 05 0.1 } 05 0.5
PO, 0.1 0.1 0,65 [
Si0, 3 3 3 o
Dau md 0,03 003 0,05 khong o khong 03
As 0.05 0,01 0,05 05 0,01 0,05
Cd 0.005 0,005 0,01 0.005 ]. 0,005 0.01
Pb 0,1 00 0.1 0F L 005 0,1
Cu 0.02 001 0,02 0,02 001 0,02
n 0.1 0.01 0.1 0.1 0,01 01,
Hg - 0,005 * 0,005 0,01 0,005 0,005 0,01
| Ni 0,01 0,002 0,01
i Co - 00005 0.0005 0,0005
" Mn 0,1 01 0.1 0,1 o 0.1
| Fe - 0.1 0,1 03 0.1 01 03

2. Mo phfmg toan hoc

Biang phuong phédp ngiu hanh di mé phong todn hoc mién nude duc do séng chay
viio bién, bao gém ranh gi6t duc, trong vd ving ¢6 do duc Ion nhat duge hiéu
chinh va kiém nghiém bang anh vién tham cho cic ving cira Song Hoéng, Théi
Binh. Han. Thu Bon, Sai Gon-Dong Nai va song Citu Long viio cdc mia kiét, Hi.
Cdc hinh 138, 139, 140 trinh bay két qua kiém nghiém cho clta song Héng, Thdi
Binh, Han va Cira Tiéu-Cira Dai, qua dé c6 thé thdy két qua kha t6t. Sau dé, mo
hinh nay da duge st dung d¢ tinh todn ving anh hudng theo ché do gid.
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3. Ham lugng, tong lugng, ving anh hudng va tic dong sinh thai

Trong 6 9 h¢ théng song chinh & Viét Nam, 8 hé thdng do ra bicn Viét Nam va
dd chon 6 trong s6 d6 la cdc hé thong Song Héng. Théi Binh. Han, Thu Bén. Sai
Gon-Dong Nai va song Cliu Long dé nghién ciu.

3.1. Két qud diéu tra, nghién citu 6 nhiém bién do hé thong Son g Hong tdi ra

- Ket qud khio sdt: Pa thu duge mot khéi luong cic miu: 186 mau kim loai
nang (KLN) trong nudc. 214 chit dinh dudng. 28-KLN (rong trdm tich. 30-
diu, 28-himt co clorine, 62-sinh vat ndi, 20-sinh vt ddy. chudi so lieu leu
luong 2 thing (7 va 8) tai mat cat Phi Hao, chudi do lién tuc dong chay 2
ngay dém va dong chay tic thoi tai cdc tram mat rong.

- Keét qud phan tich, xir Iy s& li¢u va nghicén citu chuyén dé

Tong lugng dong tho

Bang 72. Téng Iuong dong thd cdce chét 6 nhidm do song Hong dé ra bién (én)

Yéu Cu Po cd Zn Co Ni as | Hg | PO, ‘ NO, | NHS | DOT
5

ca 2816.7 730.5 1178 20148 2637 1420 | 4477 | 116 14860,2 246019 3520 | 400

narm

Da Ien so d6 phén bo ting chat tir song ra bién. Ham luong trung binh duoc trinh
bay trong bang 73.

Bang 73. Ham luong frung binh cac chdt 6 nhiém tung khu visc frong hai mua 1 vér kigt, HTS
Hong (102 mg/l)

T T T 1

Yéu 1o Cu Zn Cd N Co Po * Hg i As - PO, | NO,
Trong | 367 | 356 28 23 56 170 ¢ 0075 | 94 042 | 8307 |
sbng : 5
Mua kiet | Cira 372 | 476 33 27 1 82 1 oBa | 0504 | 213 | 007 ¢ 0144
56ng [
Ngoai 5.7 28 2.9 2,6 71 55 002 | 204 | 003 | 00%0
bién
Trong ' 830 | 750 46 3.4 9,6 107 | 026 . 127 | 0448 | 0728
: s0ng : | . :
| Cua 430 | 550 42 40 95 125 | 632 | 77 | 0224 i 042
Mua la 4N :
g
Ngoai 192 1 533 | 44 23 87 1 81 025 | 85 | 0077 | 0,085
bién lf jr -[ {'

- N6i chung. ving cua hé thong Song Hong con sach déi véi cic yéu o da
nghi¢n ciu trir dong, kém vugt qua miic cho phép trong nuoi t|011;:, thuy san
v ddu m& (80% s6 méiu ¢6 ham luogng virot qua miic cho nude tim va nuoi
trong thuy san).
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- Di dwa ra cic so do viing dnh hudng cia nude hé thong Song Hong tai ving
bién ven bd:

+ Ving anh hudng nho truée cita song: Truong hop nay Xdy ra d6i véi gié E
nho, NW nho.

+ Vung anh hudng ¢6 xu thé lan v¢ phia bac cita song: Truding hop niy xdy
ra doi1 v6i gié SE va SW. Thém vao dé gié SE ciing manh thi viing anh
hudng cang lan theo doc b vé phia bac. con gié SW cang manh thi ving
anh huong cang lan rong vé phia bac va ca thco huéng dong.

Két qua tinh v6i gié6 SW 15m/s cho thdy mién duc gidn nhit 1a mét hinh binh hanh

vSi canh thit nhat xudt phat tir (106°37, 20°14). gin ctra séng Ba Lat. sau d6 gin

nhu chay theo hudng NE-SW 16i (106760, 20°23) 16i tir d6 quat 1én theo huéng S-

N téi qud diém (106°60. 20°39), dinh déi dién clia cira song Ba Lat va tiép tuc

quat I¢n theo hudng SW-NE cho té1 khi gip dudng ba & (10637, 20°28).

Nhin duc chu yéu tap trung 1 viing ctta s6ng cho 16t diém xa cita séng nhat 1a

(106750, 20029).

+ Vang anh huong ¢6 xu thé lan rong vé phia nam cua séng: Truong hop nay

Xdy ra doi véi gié NW va gié NE. Ngoai ra néu gié NE cang 16n thi ving
anh huong cang lan vé phia nam va c¢a theo doc bd phia tay ngay sat dusi
clra song.
Véi gié mua rat manh NE 20 m/s. két qua cho thay mién duc ¢6 xu thé lan
rong vé phia nam véi ranh gigi duc trong 1a mot dudng xuit phat tir diém
(10646, 20°40) ro6i sau d6 gin nhu kéo thing theo hudng N-S (61 106°45,
19°57) va tir d6 tiép tuc dén (10635, 1950). phinh ra ¢ dé. sau dé tiép tuc
quit theo hudng SE-NW di vio gin bd hon 8i (106726, 20°02) va cudi
cung tir di€ém d6 chay doc theo dudng bo, theo hudng SW-NE téi (106”17,
19°56).

* Vung nhan duc tép trung chi yéu doc theo dudng b va cling hoi phinh ra
¢ ving cua song Ba Lat.

- V¢ tac dong sinh thdi ¢6 thé thily: da ¢6 hi¢n wong “no hoa™ thuce vat ndi
trong mua li (10/1993) v6i 56 lugng [6n 10+15 lan so vdi mia kiét. Da tim
thdy twong quan tuyén tinh am gita nhém dong vat no1 (nhu chian mdi chéo
Copepoda) véi dong va ké€m. Cé méi tuong quan tuyén tinh duong giita so
lugng dong vat ddy v6i cdc mudi dinh dudng, am véi cdc kim loai nang Cu,
Pb, Co, Ni, Cd va véi DDT, 666.

Kim loai ndng va chat dinh dudng trong nudc Séng Hong ¢o ngudn goc tu nhién,
dugc bd sung ding ké tir cac khu cong nghiép: Viét Tri, Ha Noi, Nam Dinh va
nhat 1a Ha No6i. Ham luong khd 1én ctia chat clorine hitu co tir nguén thai 12 khu
cong nghiép Viét Tri duge pha lodng sau khi hop luu 3 song: Da, Thao, Lo thanh
song Hong rdi duoc bo sung tir cac ngudn thii cong. nong nghiép. do thi 2 bén
bo. song van con sach trlr viée ding cho an udng.
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Hinh 138. So dé phén bé dé duc khu vuc cla Séng Han sau 192 gid (Mua Id; Gio:
6m/s, hudng SW)
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Hinh 139. So dé phan bé dd dyc khu vyc cla Ba Lat sau 228 gid ( Mua Ia: Gi6:
om/s, huéng SW
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Phan bo d¢ duc tai ctra song Phan bo do duc tai cira song
Thai Binh Thai Binh
Mua lit - Gio SW, 10m/s - Muakho - Gié NE 5 m/s

0 30 00
20 20 00

15 ) 5 50 55 35 wl 5 50 55
106 33 00 108 13 00

Sau 240 gidy Sau 240 gi¢

Phan bé do duc tai song
Cura Tiéu - Cira Pai
Mua i - Gio SW, 10m/s

Phan bo do duc tai cua song
Cira Tieu - Cua Dai
Mua kho - Gig NE G 1ifs

900

45 50 55 fes] a5 o 15 20 45 50 55 o] 05 10 15 0
108 40 01 108 40 01

Sau 240 gid “Sau 240 giy

Hinh 140. So sanh phan bé dé duc va anh vién tham ( duong lién nét la ranh giGi do
duc trong anh vién tham)



Phén 4. It O rhiém bién do séng tai ra 445

3.2. Két qud diéu tra, nghién ciru 6 nhiém bién do hé thong séng Thdi Binh tdi

ra

- Két qua khao sdt: da thu duge 74 mau kim loai nang trong nude: 28 miu (rim
tich; 48 mau chat dinh dudng: 26 miu diu: 18 miu hitu co chlorine: 44 mau
sinh vat noi: 28 mau sinh vat ddy; 20 tram do tic thoi dong chay. T. S. DO,
PH, 1 chu6i 2 ngay dém T, S, pH. DO, d6 duc (ai Phii Luong: 1 chudi s6 liéu
dong chay. T, S. pH, DO. dé duc tai Bén Binh....

- K¢t qua phan tich. xir 1y s6 licu va nghién cdu chuyén d¢

Tong hrong dong thé

Bang 74, T4ng luong dong théd cac chdt do séng Thai Binh dé ra bién (fdn)

_Yéuto | cw | m Cd Zn Co Ni A C Hg | NO; PO, |

a

L_Céném | 30742 | 1543 | 1639 | 3350 | 198 1110 | 3425 165 ' 104663 | 98875 |

Ham luong cdc chal 6 nhiém:

Bang 75. Gid tr trung binh ham Iugng cae chdt & nhidm & tang khu vuc hé thang $ong Thai Binh,
mua kigt (107 mg/l)

Sang Cu . Zn Cd | Ni | Co | Pb | Hg | As | NO;

. 1 ros |
Seng | Trongsong | 840 | 760 | 38 | 18 | 05 | 31 | 03 | 69 | 2120 | 200 |
Kinh !—Cfraséng 710 | 579 | 32 | 21 | 07 | 27 | o4 | 82 | as00 | 2100
Thiy | Ngosibién | 546 | 547 | 20 | 20 | 03 | 23 | 04 | 84 | 984 L7
' Song (Trongsong | 810 . 630 | 31 | 19 | 03 | 35 | 04 | 74 | 2210 . 2110
Thai Cira song 808 | 567 | 31 | 23 | 08 | 27 | 04 | 65 | 2503 | 2605
Binn Ngoaibién | 660 | 408 | 43 | 18 | 05 | 22 | 04 | 57 | 1775 | 12,0

- Di dua ra cic so d6 bi€n d61 ham lugng tir song ra bién va phan bé mit rong &
vung bién cura song.

- Di dua ra cic so d6 ving danh huong clia nuée he thong Song Thai Binh tai
viing bién ven bo:

+ Vung anh hudng nho truée cira song: Trudng hop nay xay ra doi véi gio
SE. E via NW nho. Thém vao dé néu gié SE cang ldn thi ving anh hudng
cang nho, gio NW cang 16n thi ving anh huéng ¢6 xu thé lan theo hudng
SE.

+ Vung anh hudng ¢6 xu the lan rong vé phia bac: Truong hop nly xay ra
doi véi gié SW. Néu cudng do gié cang lon thi ving anh huong cang lan
rong vé phia bic.

Vot g16 SW 14m/s, két qua cho thay ranh gidgi duc trong 1a mot dudng xuat
phat tir mot diém & phia biic, nim trén dudng bd ¢ toa do (106°49, 20°46),
sau do bat ddu chay theo hudng NW-SE t6i (106°57. 20°43) va tir d6 tiep
tuc theo hudng N-S16i (10657, 20°38), roi quat lal theo hudng NE-SW t6i
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(106°46. 20"33) va cudi ciing tit d6 theo huéng WNW chay vao gap dudng
bd ¢ (106"37, 20"36).

Nhan duc cling tap trung chu yéu ¢ viing cua song vi doc duong bo.

Viing anh hudng ¢é xu thé lan vé phia nam: Trudng hop nay xdy ra déi vdi
gid NE. Néu gié NE cang 16n thi viing anh hudng cang lan vé phia nam
theo doc bo.

Tinh v6i gié NE 14m/s cho thdy ranh gidi duc trong 12 mét dudng bat dau
0 mot mom dat phia bac cd toa do (106"49, 20"41). roi tir d6 chay theo
hudng NW-SE t6i (106°53, 20°37) sau d6 ticp tuc gian nhu thang xuéng
phia nam té (10653, 20°32) roi quit lai song song véi dudng bd theo
hudng NE-SW dén diém (10641, 20°27), cudi cling quat trg vé theo hudng
bic cho t6i khi giip dutng bo, ¢ gin cilra song, tai (10639, 20°37).

Nhan duc ndm & cac vi tri ngay sat clra song va ngoai khoi ¢6 tam 1a (106°44,

20°32)
- Co6

va (106749, 20°36).

thé thdy nudc viing cra hé thong séng Thai Binh di bi 0 nhiém bgi Cu, dau

m& (cho moi muc dich st dung), Zn (d61 véi nuoi trong thiy san) va con sach

doi

+

vai tat ca cac yéu té con lai.

Vung anh hudng va tic dong sinh thdi: da dua ra so d6 cdc ving ¢6 thé bi
anh hudng cua nudc hé thong Song Théi Binh. St dung phuong phip phan
tich héi qui cho thdy sinh vat ndi ¢é quan hé tuyén tinh dwong véi ham
lugng silic va am véi ham luong As. Riéng dong vatl ndi ¢d quan hé tuyén
tinh am véi DDT. Dong vat day ¢ quan hé tuyén tinh duong véi NH,,
PO,”. am véi Pb, Cd. Ni, Zn va hé s6 da dang ciing tuyén tinh am véi As,
Cd.

3.3. Két qud diéu tra, nghién citu 6 nhiém bién do hé thong song Han tdi ra
- Két qua khao sdt: da thu duge 67 man DO; 37-pH; 122-S%e: 24-As; 34-Co,

Ni,

Hg. Cd; 74-Fe. Zn, Cu, Pb; 71-chat dinh dudng: 20-dau m&; 49-ning suit

sinh hoc; 54-BOD; 41-clorophyll; 10-sinh vat: 2 chudi s6 liéu dong chay, muc
nudc mot ngay dém. ...

< K&t qua phan tich, xit 1y s6 liéu va nghién citu chuyén dé:

Tong dong tho:

Bang 76. Tong lugng dong tho cac chdt do song Han dd ra trong 24 gio (k)

Yéu i

TSS CoD N P Si0,-Si Fe Mn Cu Pb | As | Zn

: Téng lugng | 2073582 24889 56103 ; 2606 254071 33596 | 1482 @ 159 98 | 90 | 897

(mua |0}

Téng luong | 323046 | 15045 | 15213 | 671 | 14606 | 500 | 148 | 33 | 13| 67
(mia kiet) |

v gid tri trung binh cling (6ng hrong ci nim:
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Bang 77. Ham luong trung binh (ug/) va 1ong lugng ca nam cua séng Han (an)

— : T . . ; e
. . I H
. YEWIG . TSs | oo [CTERAY . P 505 M F Fe ik v Po AL | ir —‘
. ! i nrlea aacd _ .
Hitmg 26300 0 [ LI RO %] 25760 030 49100 R b R5 21 14 101
Terk ; :
- Y
Thorg ca | 1949360 1255E 24730 i) SiUdd BRG] 261 apa | orms ows ‘33 2TE LER
LET l : ! ;
- —— i H - |

Di dua ra so d6 bién doi ham lugng céc chat 6 nhiém tir s6ng ra bién va phan
bG mit réng & viing bicn clra song.

C6 the ddnh gid hién trang chat luong méi trudong nude nhw sau:

Mot cdch tong quat ¢6 the néi la chat lugng ciia moi trudng nude trong vinh
Da Ning con tuong do1 t6t. Haim lugng trung binh viw thodi gian khio sdt cua
cic yéu 1o trong cac khu vuc song vit Khu vuc bién ven bd duoe so sanh voi
tieu chudn Viét Nam cho thily ham lugng trung binh cta cic véu t& oxy hoa
tan. chét lo ling, BOD. COD, phosphate, Cu., Pb vd As déu nam duéi gisi han
cho phép. Ham luong nitrate 16n gdp khoang 4.4 ldn. I'c va Zn cao hon gid tri
cho phép lan luot 1a 3,1 va 1.4 lan.

bi dua ra viing anh huong cua ¢ nhiém tir séng ra bicn:

+ Ving nho ngay trude cua song: Trudng hop nay xay ra doi vdi gié SW,

NW va NE nho. Thém vio d6 gié NW va gié SW cang manh thi viing anh
hudng cang nho.

Ving anh huong ¢hiém toan b b phia nam cua vinh: Trudng hop ndy xay
ra do1 véi gié NE (10m/s). Ving nay ¢6 ranh gidi duc trong 1a | duong
Xual phat tir mom dat phia dong ¢6 toa do (108"13°207°, 16"07°107") sau dé
géan nhu theo hudng E-W chay thang cho t6i khi gap dudng bir phia tay clia
vinh ¢ diém (108°07° 18, 16°07°40™").

Vung ¢6 dé duc cao hon ca hiu nhu tip trung doc theo duong b cita vinh
bat dau tir cira song cho t6i diém (108°09°00°", 16'05°50"").

Mién anh hudng nhu 1a mot dii cét vinh theo hudng SE-NW tir cira song
cho 161 tan dudng bo phia bén kia ctia vinh, véi cdc dudng bién duc trong
14 hai dudng gan nhu 13 thing va 13 céc canh clia dai duc. Pudng thit nhat
xudl phat tir (108"13°50°", 16°05°30"") & gan cita song, chay gin thang
theo hudng NNW cho t6i khi gap dudng bd phia bén kia & dinh trén cua
vinh tai (108"10°00°°. 16°11°30"). Canh tht hai cia dai duc. 1a mot dudng
xuat phdr tr (108°12°00°°, 16°05°00°") sau dé ciing gan nhu chay thang
theo hudng SE-SW t6i diém (108°08°00°°, 16°08°20"") nam trén duong bo
phia tay cua vinh.

Nhan duc nam ngay chinh gitta va doc theo dai duc xuat phat tit cta song
va sau do tich tu doc theo bd phia tay cua vinh.
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Pi so bd danh gid tac dong sinh thai, hay ndi chinh xdc hon la méi danh gid
s0 bd mo1 quan hé gilta nang sudt sinh hoc véi chit luong moi rudng.

3.4. Két qud diéu tra, nghién citu 6 nhiém bién do song Thu Bon idi ra

Két qua dicu tra khao sit: Da thu duge: 79 miu DO: 26-pH: 38-S%o0: 47-dinh
dudng: 18-Fe, Zn, Cu, Pb, As: 10-Co, Ni, Cd, Hg: 4-dau; 37-nang suit sinh
hoc: 42-BOD; 16-Clorophyll: chudi $6 liéu do lién tuc mét ngay dém dong
chay tai mat cét chinh (3 tang. 3 thdy truc) va muc nudc: dia hinh mat cat
song; ...

Két qua phan tich xu 1y s6 lieu: Trong mot ngay dém khao sit, luong nude
song chay qua mat cat [a 29.7.10°m". Lugng vt chat hoa tan va 1o ling di thco
14 932,123 tan; 17,306 tan Nitrate-N; 16,762 tdn N hitu co hoa tan; 4,955 tén
N hit co lo lung: 0.136 tan phosphate-P: 0,772 tan P hiiu co hoa tan: 0.26 tdn
P hiru co to ling; 49.419 tan Silicate-Si: 6,831 tin sat hoa tan: 6,088 tan Fe lo
ling: 0.618 tdn Zn hoa tan; 0,252 tan Zn lo ling: 0.258 tdn Cu hoa tan: 0,021
tan Cu lo lung: 0.047 tdn Pb hoa tan; 0,027 tan Pb lo lung; 0,653 tdn As hoa
tan va lo lung, cdc chat dé bi 6xy héa & dang hoa tan doi hoi 23,874 tin O,,
dang 1o Iimg doi hoi 11,903 tan O,

Da lén so d6 phin bo cic chat tir song ra bién va phan boé mat rong & viing
bién cua song.

C6 thé két luan vé chat luong nude ven b cita Song Thu Bén nhu sau:

Dé ddnh gia chat lugng méi trudng nudc bién ven b vilo thoi gian khio sit
(mua mua 1994) dd so sdnh cdc chit cdn quan tim véi ticu chudn nuée bién
ven bd clia Viet Nam cho thdy: ham lugng cia cdc chit o ling. 6xy hoa tan,
BOD. COD. phosphate-P. Cu, Pb déu nim dudi cdc giid tri (61 han trong tiéu
chuan. con cac yéu 16 N, Fe. As vd Zn di vuot qua gidi han cho phép déi véi
nuGe bién ven by diing cho nuoi trong hai san.

Di dua ra cic so d6 viing anh hudng ctia nude Séng Thu Boén nhu sau:

+  Ving nho ngay trude cira song: Trudng hop nay xay ra déi véi gié S nho.
E nho. N nho. Kich ¢& tuong d6i méi chién ctia mién duc chi khoang 3km.
Nhan duc chi tap trung mot viing rat nho ngay trude ciia song.

+  Viung anh huong chiém doc bo phia nam: Trudng hop ndy xay ra véi gio N
16n. Véi gié N 10 m/s, két qua cho thay ranh gidi duc trong 12 mot dudng
gan nhu chay doc theo dudng b, xuét phdt & vi tri (108247, 15°53”) gén
clra song, sau d6 gdn nhu hudng lén phia bic mot doan ngan tGi (10824,
15°54°40°), 1i€p tuc quit trd lai theo hudng SE 16i (108287, 15°52°), roi
ti€p theo quat vao gin by hon va chay vé phia nam t6i qua (108°26°,
15°48"). Nhan duc ndm rai rdc & cita song va doc theo dudng bo vé phia
nam.
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Ving anh hudng 1& mot dai ¢ xu th€ kéo dai sang phia dong: trudng hop
nay xay ra doi vai glo W va E 16n. Ngoai ra. néu gié W cang 16n thi dai
duc cang chay xa ctra séng theo hudng Dong téi qui kinh do 108°30°. tic
la ¢§ chicu dai 16n hon 10km v ¢6 bé rong ¢& Skm. Déi véi gié E 16n thi
mi¢n anh hudng lan rong I€n ci phia NW nhung ¢é do duc rdt nho, diém ¢
xa nhét tinh tr cira song lén phia bac ¢d 10km. Nhin duc nidm doc theo
truc chinh giita ctia dai 1t cita song tror di.

Mién anh huéng la mot dai lan thing theo phuang S-N: truong hop nay
xay ra doi véi gié S 1on. Véi gié S 11m/s. két qua cho thdy mién duc la
mot dai ¢6 hudng S-N véi vé dai ¢& 10 km tinh tlr cira séng, bé rong &
3.5km. Nhan duc chi nam tap trung ngay viing cira song.

Da so b danh gid tdc dong sinh thai thong qua ning sudt sinh hoc va ham
lugng chét 6 nhiém.

Bang 78. 18ng lugng dong thé do $8ng Thu Bén tdi ra bidn hang ndm

Yéu ts

S N P Fe Zn . cCu Po DO

|
; !
Tang luang (tan) 10910 8613 265 2849 192 [ B2 16 7500 |

3.5. Két qua diéu tra, nghién ctru 6 nhiém bién do song Sai Gon-Péng Nai tdi
ra

Két qua khao sat: Da thu duoe 39 mau kim loai nang; 64-dinh dudng; 14 dau;
11 clorine hitu co; 5-BOD; 120-DO, pH, S, d¢ duc: 39-sinh vat; chudi do dong

chiy lién tuc tai Nha Be va tic thoi tai cic tram mit rong.

Keét qua phan tich s6 liéu va nghién cdu chuyén dé

bi xdc dinh duong tong luong dong tho qua mat cat Nhi Be (xem bing 9).

Pi 1én cdc so do bién d6i ham luong cdc chit 6 nhiém tir song ra bién va mat
rong tai viing bién cira song.

C6 thé két luan vé hién trang chat luong nhu sau:

+

Tai mat cat Nha B, véi qud trinh ty Iam sach vi sa ling chat luong nudc,
sau khi hop luu song Sai Gon va song Ddng Nai di cai thién rd rét, dat hiu
hét cdc tiéu chudn nudc bé mat va thily san. Rieng néng 46 ddu md (do
hoat dong giao thong thuy ) con khd cao.

O nhiém bién viing Ganh Rdi dén Soai Rap do cac chat hitu co, dinh duéng

tuong doi rd rét (néng do téng N-0,50+1,90mg/l, BOD-4+5mg/l), nhung

con ¢ mue d6 nhe. Nguon 6 nhiém mot phan do song tai ra, mot phin do
viéc phdn huy sinh hoc viing cita song.
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Bang 79. Tai luong 6 nhiém qua mat cat Nhd Bé (1/1995)
Téc nhan 58 NO,N | PO,-P Si0, BOD SCo  Pb Zn l- Hg
© hiw cg

Tai  luong | 659.74500 | 252500 | 32600 | 7982100 | 6516000 | 100 | 325 | 244300 | 081
{gam/giay}

‘ L |
T lugng | 5700100 | 21800 | 2800 | 689600 | 562900 | 009 028 | 21100 . 007
{tdningay) J i ]'

+ O nhiém nudc do diu m& kha rd rét tir cdc hoat dong iao thong thuy

+ O nhiém nudc do kim loai nang chua thé hién rd. Nong do cédc kim loai
nang (Cu, Pb, Hg. Cd, As, Ni, Co, Zn) cdn nim (rong ¢isi han cho phép

d6i voi nguon nude gianh cho thuy san, du lich.

- ba dua ra so d6 viung dnh hudng clia nuée hé théng song Sai Gon-Dong Nai
d6i voi nude bién ven ba:

K&t qua tinh todn (da ¢6 hiéu chinh bang cich so vdi anh vién thiam) cho thay
viing anh hudng c6 thé chi ¢6 1 dang sau:

+ Viing anh hudng trai theo doc b va it thay déi déi vai tat ca cac mia gid

SW. NE. SE, NW, ngoai ra néu gié NE cang 1n thi mién duc c6 xu the lan
theo doc bd phia nam dén qua vi do (9°50), néu gié SW 1dn thi mién duc
c6 xu thé lan rong hon theo doc by phia bic. o rong cua ving duc ke
theo phuong thang géc véi bd ciing ty 1é thuan vdi cudng do gid, mac di
khong thay doi 16n.

Véi gié SW 17my/s, két qua tinh cho thdy ranh glm duc trong 14 mot dudng xudt
phat tix bo phia tay, d toa do (106°40°, 9"54). roi tir d6 gan nhu theo hudng W-E
tS1 (10658, 9°54), sau d6 tiép tuc quat 1én theo hudng SW-NE cho téi (1077207,
10°20).

Nhéan duc nam rai ric & cac vung ngay clta song Vd ca ngoai khoi xa, sat dudng
ranh gidi duc trong.

Néu xét rieng ving anh huong & bién clia tiing hé théng song ¢6 thé nhan xét nhu

sau:

+ Vao mba kiét nudc song Sai Gon-Pong Nai chi gdy anh hudng ¢ vung

quanh cira Ganh Réi va mot phan ven theo bd phia nam, hoa phan nude
duc cha né vdo ving nuéc duc cia Clra Tiéu, Cua Dai. Theo hudng nam,
viing 4anh hudng cia song Sai Gon-Déng Nai va song Soai Rap ¢é the dén
khoang cdch ¢@ 20 km k€ tix ctra vinh Ganh Rai.

Vao mba i, do énh hudng cia gié Tay nam. ving anh huong cua nude
song Sai Gon-Ddéng Nai nam gon trong vinh Ganh Rai va men thco bo
phia bic, hoa ciing v6i ddong nude duc clia hé thong song Ciru Long.
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- Pi so bo danh gia tac dong th thai thong qua viéc xét tuong quan, héi quy.
Két qu cho thay: thuc vat noi ¢6 quan h¢ tuyén tinh duong o rét véi nito va
silic; gan tuyén tinh duong véi photpho; tuyén tinh am vl N1, Pb; gan tuyén
tinh am voi Zn va phénol. M6i quan hé véi dong vat n6i yéu hon: gin tuyén
tinh duong v6i P tong: gén tuyén tinh am véi Ni, Cd, Pb. Hau hét sinh vat
lugng cdc lodi thuc vat ndi déu twong quan nghich véi Fe. D6t véi dong vat
ddy: gan tuy€n tinh am véi Cd, Co, con hé s6 troi tuyén tinh am véi Ni.

3.6. Két qud diéu tra, nghién citu 6 nhiém bién do song Citu Long tdi ra

* K¢t qua khio sit: da thu duge 107 miu chit dinh du’c”)'.lg va kim Joal nang
trong nudce: 48-kim loal ning trong tram tich: 122-pH. S%0. DO; 78-sinh vat;
2 chuéi s6 liéu dong chay 2 ngdy dém, s6 liéu dong chay tite thii tai cac tram
di dong.

* K¢t qua phan tich, xir 1y s6 liéu va nghién citu chuyén dé

- Di so bo tinh ham lugng va téng lugng dong tho céic chiat 6 nhiém qua mat cit
M§ Tho  {xem béng 80).

- Dilén so d6 phan bo cdc chat 6 nhiém tir s6ng ra bicn vii phian bé mat rong o
bién.

- €6 thé nhan dinh vé chdt lugng méi trudng nude & day nhu sau:

Nong d6 chat ran lo limg trong song Tién rat 16n tir 40+450 mg/l. cao hon trén
song Hau-30--100 mg/l. Tai Bac My Thuan vao nhiing thing mia li chat ran lo
ling dat téi 20+400 mg/l. Ham luong sit trong song Tién vao mia kho ¢6 bién
dong cao, ¢6 thang dat t6i 40 mg/l. Ham lugng nito trong nude nhiing nam gan
ddy tang cao, dat 0.3 mg/l. Nguyén nhén cla sy gia tang trong nhitng nam gin
diy lién quan chat ché dén mat do déan so gia tang trong lun vuc, lugng phan bén
héa hoc sit dung tang manh trong san xuét nong nghiép. Theo s6 do trén thi hién
trang nuc O song Tién da gin dén muc phd dudng nhung do anh hudng cla
lucmg nude song Mé Kong 16n, ché do khi twong. nhiét do, bic xa cao, ... 12 cic
y€u 18 tu cin biang nén hién tugng phi dudng chua t6i mic xay ra. Nong do oxy
hoa tan & song My Thé: trong ca nam cho thdy ludn & mic trén 85% nong do bao
hoa

Ham luong 14t ca cdc kim loai ndng déu thdp hon mic dé cho phép véi moi muc
dich. Trong d6 Hg, Cd, Ni rd rét ¢6 nguén gdc ty nhién con Cu, Zn, Pg vh As lai
anh hudng 18 rét cta hoat dong kinh t€ xa hoi & dat lién.
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Bang 80. Ham lugng va luu luong chdt & nhiém qua mat cat My Tho

Chato C era MUB Kiét Lo Mia kiét Core Muali { Ly.sa maa Ll
nhiém (mg/) (g/s} {Tingay) {mgfl) {g/s) -('I:a’-ngay}
58 270.00 607500 ¢ 52490 a 3—1500 12.059{3.0 1041900
NH,-N i 0.04 . 8.0 038 0. 39.0 34
NO,-N 0,11 | 247 21 0.45 1750,0 151.0
PO,-P 0,07 156 14 0,02 780 6,80
S0, 450 10120 870 3,30 213950 18480
cob 24,00 54000 466,6 500 19450.0 N 1680.0
Qrg Chlorine : vét -

. Pb 0,002 0.45 0.04 0.0030 17 ! 1,00

| zn 0.0210 81,7 7,00
Cu _ 0,0300 17 10,00
Cd ! 00[32_6 | 7.8 0.70
As 0.0160 . g2.0 ._ 540

ﬂ_‘;_“ S (0000.2_..._ Y Y

- D4 dua ra cdc so d6 viing anh hudng cta nude Séng Tién dén ving cia song.
ven bién:

Vao mia kiét mac du luu lugng khong 16n nhung do gié NE gay ra dong chay
doc theo bd phia nam. nén nudc duc cua song Tién co the clng véi nude duc cua
song Hau anh huong dén tan qud mii Ca Mau.

Vao mua li do 16n tai ddong chay bi¢n men theo bd [én hudng dong bac, nén dong
nudc duc clia cd hé thong, cling nhu cla riéng cita Tiéu. ctra Pai vira trdi rong ra
phia bién vira chay lén phia dong bic va hoa véi cac dong nude duc cia cira so6ng
Soai Rap va Sai Gon-Déng Nai ¢6 thé 131 viing bd bién tinh Ninh Thuan.

- Da danh gid so bo tic dong sinh that thong qua phiin ll(h (wong quan va hoi
quy. Kél qua cho thay: vao mua kiét so lugng donﬂ vt noi ¢6 iong quan am
va gin tuyén tinh véi Cu. Vio mua li: dong vat noi tuong quan am tuyén tinh
rd rét vai do duc. vai Zn va Cu. s6 lugng thuc vat ndi ¢6 tuong quan am gan
tuyén tinh vdi Cu.
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4. Kha nang o nhiém bi¢n do song tii ra ¢ Viét Nam

4.1. Gidi thiéu chung vé cdc hé thong song

Viet Nam ¢6 nhiéu song sudi. v6i 16ng dién tich 1anh the khoang 333.000 km? (k¢
ca viing ddo Hoang Sa va Trudng Sa). c6 khoang 2500 con song vai chicu dai te
[0 km tr¢y 1én. Tong di¢n tich luu vue & lanh thé Viet Nam cia cic song dat
khodng 230.000 km?®, chi¢m 70% dién tich toan qudc. Mit do song sudi trung
binh toan quoc dat 0.6 km/km”. 3/4 dién tich lanh tho ¢é mat do song suoi dat
[.0-1.5 km/km’. Dai bd bién Viet Nam dai trén 3200 km. tinh binh quan cu 20
km ¢ mét cira song dé vio bién. Trong do ¢6 8 h¢ thong song 16n vdi dién tich
luu vue moi hé th()n0 song tir 10.000 km? tro lén. Thet ne tor Bic vii Nam Ja:

- He thong song Thdi Binh véi cdc ctra: Nam Trieu, Ciu Cim. Van Uc. Thi
Binh.

- He thong song Hong véi cde cira: Trid Ly. Ba Lat. Ninh Co. Cua Dy,

- Hé thong soéng Ma vdéi clra Héi

- Heé théng song Ca véi clra Hoi

- He thong séng Thu Bon véi clra: Cita song Han, Cia Hai. Cra An Hoa

- H¢ thong song Ba véi cira Da Ring

- He thong song Sai Gon-Dong Nai véi cdc cira: Soai Rap. Ngi Bay, Long Tau.

- He¢ théng song Ciru Long vai cde clra: Cira Tidu, Ciia Pai. Ba Lai. C8 Chieén,
Ham Luéng, Cung Hau, Tranh Dé va Binh An.

Cic luu vue cua hé thong song ngdi Viét Nam nam trong vung khi hau gidé mua
néng, am v4i hai mua kho vt mua ro re1. Lugng mua binh guan nam la 30 1/s/km”,
hang nam d6 vao bién ¢& 900 ty m® nudc, 200-250 triéu tan phit sa.

Nudc dé vio song mang theo cédc chét hitu co, vo co ¢6 nguon goce 1y nhién vi
nhan tao. Ngudn gde tu nhién gin lién véi cdc qu& trinh bao mon. rira tro1 va hoa
tan cdc vang ddt ¢6 via quang. cic viing cé cay cdi thai rita. Ngudn gée nhan tao
bao gom ciac ngudn nong nghiep (v6i 6.368.000 ha ong lda duge bon hang triéu
tdn phan héa hoc va hang ngan tin thudc trir sau, bio vé thue vat). nude thai sinh
hoat (hang ngay c& trén 1 triéu m* chfa mét luong rét én cin lang hitu ca. COD.
BOD va cédc chat dinh dudng) v nude thai cong nghiép (chia nhiéu loai chat doc
hat nhu kim loai nang, dau ma. thudc trir sau, axit. xdt cling cdc cin ling hitu co.
v6 co khdc). Vi nhip do phit trién kinh & cao. ngdy cing gia tang. luong cic
chat thai vao song chac chan ngdy cang lén.



454 BIEN DONG 1I. KHI TUONG, THUY VAN DONG LUC BIEN

4.2, Tong luong dong tho

Dua trén két qud udc lugng, tong lwong dong tho clia 6 hé thong song da nghién
ctiu, da tinh wéc luong cho toan bo cdc hé thong séng do ra bién cua Viét Nam va
thu dugc két qua nhu sau;

Bang 81. Téng lugng dong thd céc chdt (Fan)/nam

Khu vutc Cu Fb Cd Zn Co Ni As Hg PQ, NO,

Séng 6790,7 8848 2817 5366,6 2735 2530 730,2 28,1 2474756 35068.2
mién Béc

Song 2932 75,6 676,5 44 4 12531 127
mién

Trung

Sang 110000 | 1102,2 § 8000 15696,0 230,0 2700 | 18000 - 1055 282200 | 1915700
mién '

Nam

Song ¢a ; 180839 | 20626 | 10817 | 217391 5035 5230 | 24068 | 1338 542206 | 2307105
nusc J

IV. KET LUAN VA KHUYEN NGHI

Hiéen trang nudc song trén toan lanh thé ndi chung con kha 1ot so vdi tiéu chudn
nude bé mat dung cho cac co s& cap nude trude khi xtr 1y, Trir nude & mot s6 doan
song da bi 6 nhiém bdi cdc khu edng nghiép va nudce thai sinh hoat nhét la trong
muia kho, kiét nhur song Sai Gon-Péng Nai khi chdy qua thanh phd Hé Chi Minh;
Song Thao khi chay qua Viét Tri; Song Cau khi chay qua Thai Nguyén.

Cic chdt 6 nhiém trong nudc song & Viét Nam c6 nguén goe wr ty nhién trén hau
hét cac song va tir cic hoat dong kinh (& xd hoi trong luu vue tap trung chu yéu la
céc song ¢ micn Bic va cdc sOng & mién Nam.

Trong nudc bién cilta song ven by, cdc yéu t6 kim loai ning nhu: dong, kém cé
ham luong cao hon gidi han cho phép déi véi tieu chuan nwde bién ven bd dung
cho nuoi tréng thily san va ¢6 ngudn gdc tir cac song Lai ra. Ham lugng dau cao
qua gidi han cho phép tai nhiéu viing clta séng va cang bién ciing c6 dong gop
ddng ké cua nudc song. '

Dinh kj} (thi du 5-10 nam mot 14n) nén danh gid lai 6 nhiém bién do song tai ra,
chd ¥ ca dén TN, TP, Si0,, ddu md.
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NGHIEN CUU CAC QUA TRINH PONG LUC BIEN
PHUC VU PHAT TRIEN CANG BIEN

I. MO PAU

Nhu ta biét, truée thip nién 80 nude ta chi ¢6 nhiing cang bién trong séng hoac
trong cac vinh kin v6i nang luc thong tau han ché. Tir diu thap ky 90, dé phue vu
nhu cAu cong nghiép hoéa -hién dai héa cin nang cip hdu hét cdc cang hién ¢é va
xay dung thém mot s6 cang nudc sau' nhim tiing bude thod man yéu cdu cla doi
tau hién dai va nang nang luc thong hang ctia toan hé théng lén 70 tricu tin/nam
vao nam 2000 va khong dudi 156 ri¢u tan/nam vio nam 2010 [11.

Nhi¢m vu phat trien cang nhu da néu la rit cap bdch va phtc tap. That vay, trén
toan 3260 km bo bi€n cia nudc ta, ¢6 18 chi trir mot 3 vinh kin tai nhttng dia ban
kém phat trién thuge Trung Bo, con nhin chung dé xay dung cing bién ching ta
buoc phai do1 mat véi bio manh, séng dit va do sau han ché. Pic biét, nhié¢m vu
khai thong lau bén hang hai nude sau cho c¢a 2 viing kinh t& trong diém phia Bac
va phia Nam d¢u gap khong it khé khan bdi vi nén dit yeu diy va luu luong ran
cua song rit 16n (khoang 100 triéu m3/nam) lam cho hién tuong phat trién delta,
bi€n dong luong lach va sa boi dién ra phite tap va manh li¢t. Do dac diém didu
kien tr nhién nhu di néu, dé thyc hién t6t nhiem vy phdt trién cang bién phuc vy
cong nghi¢p hda - hién dai héa can nghién ctiu cdc qud trinh dong Tue va su
twong tac gitta ching vdi cong trinh cing.

Trong phan nay. cdc két qua nghién ciiu lan truyén séng vi van chuyén bun cit
do song phuc vu cong trinh cing s& dugc trinh bdy mot cich chi tiét vé mat
phuong phip luan ciing nhu vé mat ting dung vito thuc tién. D4 la nhimg vin dé
da dugc Nha nude quan tam ddu w trong khuon khé Chuong trinh Bién cting nhu
trong qua trinh thuc hi¢n cdc de dn cai tao va phat trién cing bién va da thuc sy dé
lai nhitng dau an ddng ghi nhan trong nghién ciiu dong luc hoc viing clra song, bo
bi¢n md va cdc bl can ngoai khoi (quén dio Trudng Sa) ctia nude ta.

' Cing bién 6 bén, kho bai vi dac biet L [udng véi cira 56 thong tau hop 1¥ d& uép nhan theo lich trinh
dinh san cdc tau vién duong hién dai ¢6 mén nude trén 13m.
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II. NGHIEN CUU CAC QUA TRINH LAN TRUYEN SONG VA VAN
CHUYEN BUN CAT DO SONG PHUC VU CONG TRINH CANG, CAC
KET QUA NGHIEN CUU VE PHUONG PHAP LUAN

Khi s6ng lan truyén vio vitng nudc nong (doesau cita bién D nho hon buGe séng
tat viing nudc sau L,, cu thé 1a D < 0.5 L, va dac bict [a D < (.25 L,) thi cdc dac
trung cua nd bi bién dang rdt manh dudi tic dong cua dia hinh ddy va khi do sau
dat gia tri ngudng D, thi séng s¢ bi mat 6n dinh va bi v (theo 1y thuyét [43, 44]
thi D, = 1.28H, trong d6 H 12 do cao séng, néu cin ¢ thé tham khao thém [33])
va tao ra ddong ven vdi nang luc van chuyén bin cit Ién - mét trong nhitng nguyén
nhéan chu yéud gay sa béi cang bién.

Nhu ta bigt, mot mat, trong diéu kién gié mia dién hinh, theo s6 liéu quan tric
nhiéu nam thi ranh gidi bién dang séng manh Ia do sau 19.6m tai ving ven b
vinh Bac B va 32.3m tai cac doan by md ra bién Dong. Mit khic, hiu hét cdc
cong trinh cang hién c¢6 clia ta déu nim & do sau nho hon $5.0m va trong tuong lai
thi nhitng cong trinh vuon ra dd sdu trén 20.0m ciing s€ la truong hop hdn huu.
Chinh vi vay, nghién cifu lan truyén song vao vung nude rit nong, dong ven va
van chuyén biin cit do séng déng vai tro dic biét quan trong trong viéc giai quyél
cdc nhiém vu chon vi trf cang, xdc dinh nguyén nhan sa boi. bo tri mit bing va
xdc dinh tham s6 thiét k& 161 uu cho hé thong coéng trinh chdn séng va giam nhe
sa bol.

Cho dén dau thap nién 80, dé g6p phin giai quyét nhiém vu trén, mot s6 chuyén
gia ciia Vién Nghién cttu bién, Trudng Dai Hoc Tong hgp va Vién Thict k&€ Giao
Thong Van tai sir dung cdc toan dé khie xa va cic cong thitc ban kinh nghiém dé
tinh todn séng nudc nong va lugng van chuyén bun cit do song. Tir 1985, do nhu
cau nghién ctiu nguyén nhan va bién phdp giam nhe sa boi cho cang Cwa Lo nén
viec mo phong chi ti€t qud trinh lan truyén song, dong ven va vin chuyén bin cit
tai viing bién rit nong véi dia hinh phic tap di duoc dit ra. Cong trinh nghién ciu
[8] do Hoang Xuan Nhuan va cdc dong tic gia (d.t.g) thuc hién vao nam 1985
duoc xem 1a cong trinh khéi ddu cho viéc dp dung may vi tinh dé nghién ciiu cdc
qud trinh dong luc hoc bién phuc vu phdt trién cang tai nudc ta.

Tir 1986 cho dén nay, viéc nghién ciiu lan truyén séng da duge tang cuong theo
ba phuong huéng: (a) st dung hé phuong trinh tia séng, (b) st dung phuong trinh
dé doc thoai va mét day nhat 14 (¢) sir dung phuong trinh Boussinesq. Mot s6 tap
thé nghién citu da thu dugc két qua ding chi ¥ theo nhiing phuong hudng da néu
nhd su ddu tu truc ti€p cua Chuong trinh bién nhu Hoang Xuian Nhuén va céc
d.t.g.(1991), ciing nhu nhd ngudn ddu tu cia cac dé dn trong nude v quoc té nhu
Hoang Xuan Nhudn va cdc d.t.g. (1987, 1989, 1993, 1994). Nguyén Manh Hung
(1990), Nguyén Minh Son va Nguyén Tién Pat (1997), Neuyén Hitu Nhan va Ho
Ngoc Diep (1998), Nguyén Tién Dat va Nguyén Minh Son (1998) cta cic dé tai
cdp ¢o s¢ nhu Nguyén Tién Dat va ciac d.t.g.(1995), Nguyén Manh Hing va cdc
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d.t.g.(2000). Can phai nhian manh rang, do thoi gian eo hep két qua clia nhimg
mai nghién ¢tu rat manh tai thanh phé Ho Chi Minh va Nha Trang chua duge dé
cap mot cach ddy di trong tong quan nay va day la mét khiém khuyét rét 16n.

Tuy nhién can nhan thdy rang ¢ lugng cong trinh nghién cttu duoe thuc tién dénh
gid cao ve do tin cdy va ¥ nghia Gng dung chua vuot troi ddng ké so véi s6 lugng
cong trinh chi ¢ ¥ nghia trang tri, chwa du tin cay va tham chi da mang lai nhiing
hau qua trdm trong. Chinh vi vay, trong nghién cdu téng quan nay, ching t6i sé
luu ¥ ding mic dén tinh dac thi cua cdc bai todn dng dung ciing nhu nhitng han
ch& v¢ mat phuong phép luan can duge hwu ¥ ding mite. Do nhiing yéu cau vé
tinh ki€m nghiém qua thuc t&, ching t6i chi dé cap dén phuong huéng st dung hé
phuong trinh tia séng va phuong trinh d6 ddc thodi dudi dang don gian nhat do
Berkhoff dé xuat.

1. Vé nghién citu mo phuong s6 tri qua trinh lan truyén séng trén co so tac
dung hé phuong trinh tia song

Heé phuong trinh tia séng duoc dé xudl vao nam 1951 boi cdc nhi hai duong hoc
va todan hoc Hoa Ky [24, 45]. trén co s& két hop 1y thuyét khic xa dnh sing va ly
thuyct séng tuyén tinh trong nhiing diéu kién duoc don gian héa nhu sau:

a. Cdc hién niong nhiéu xg va hinh thanh caustics khéng xdy ra, vi vay nang
lwomg chi lan truyén doc theo phuong truyén song (orthgonal);

b. Hién niong phan xa song duge vem la khong ddng ké.

Trong thap nién 60, nhi¢u tac gia dd cong bo thudt todn o tri dé giai hé phuong
trinh tia song {34, 40]. Trén co s¢ nhiing két qué thu duge. 1 nim 1963 tai Hoa
K¥. phuong phap s6 tri d¢ tinh séng khic xa di duge dua vio quy trinh ky thuat
[36] va bat dau dugc tng dung mot cdch pho bién trong linh vuce cong trinh bo.
Trong nlta cudi cha thap ky 60 va ddu thap ky 70 viéc nghi¢n ctiu pham vi dp
dung cua hé phuomg trinh tia séng [52] va cdc bién phdp cai tién né nhim mo
phong anh huong cua ma sdt ro1 dén do cao séng [38. 39, 47] hoac mo phong
bi¢n dang clia pho song tai vang nude nong [29] da dwge day manh. Tir 1975 trd
di. vi¢e nghién ctu cai tién hé phuong trinh tia séng v phuong phip s6 tri d¢ gidi
n6 duge Xem la da hoan thanh nhiém vu fich s vi nhudng chd cho nhiing nghién
cuu tng dung rat da dang trong lanh vue cong trinh b, Bude phat trién tiép theo
vé mat co s 1y ludn d6 1a sit dung phuong trinh do déc thoii nhim déng thoi tinh
them hi¢u tng nhiéu xa cta séng nude nong (xem muce 2.2).

Tail nude ta vao nira dan thap ky 80. do diéu ki¢n giao luu quéc (¢ han ché. nén
vi¢e nghién ctu chi ¢é thé duge tién hanh wén co sd tham khio bii bdo cla
Lepetit (1964) do Nguyén Van Bicp mang t Phap vé. Tuy nhién. nhe lue luong
can bo duge dio tao co ban tot v déng bo vé mat chuyén mon nén két qua thu
droc da vuot ra ngoai khuon kho lap trinh phong theo cong trinh cia Lepetit ma
da dat wrinh d6 cia quoc ¢ trong giai doan sau 1975, hon thé nita ¢6 thé khang



458 BIEN DONG I KHI TUONG THUY VAN DONG LUC BIEN

dinh ring mot s6 phdt hién vin con ¢6 gid tri khoa hoc va gid tri tng dung cho
dén ngay nay.

Trude hét trén co s& phan tich ky lchtng cong trinh cua Lepetit (1962) va cidc cong
trinh nghién cttu 4nh hudng ctia ma sit ddy dén do cao song clia Bretschneider va
Reid (1952), h¢ phucng trinh tia séng duoc sir dung trong nghién ciu cong trinh
cang Cira Lo [8, 9] ¢6 dang t6ng quat nhu sau:

x = Ccos(a), (1)
Y = C sin{a) . (2)
a’ = CW[sin{e) D/dx - cos(w) EMEV] , (3)
pTrPR +Qp = 0. (4)
(BE) = - Cp Dis ' (5)

trong d6: dao ham toan phéin theo thoi gian r duge ky hicu boi dau phdy; X(r) va
Y(1) 1a toa do cta tia song S va la cic ham cua thot gian. o(x1).¥) 1a gée giita tia
song va truc hoanh, &x(n.¥i1)) 1a khodng cdch gilia hai tia séng k& can; E(X(1).¥1))
la thong lugng nang luong theo phuong truyén séng: Dis(x(.¥(1)) 12 hao tdn ning
lugng do ma sdt day: C(x.y) la toc do pha clia song dugc tinh tr chu ky séng va
do day D(x,y) 16p nuée niam giltta mat théa ng tinh va day bién (bing téng cao do
muc nude va do sau cia bién); C*V(x.y) 12 dao him bac mot ctia C theo D; cudi
cling cdc tham s6 P v Q dugc tinh nhu sau;

P = -2 CY[sin(a@) 8DIdx + cos(a) 8D/dy} , (6)

& = CCV[sin*(a) &°Diex* - 2sin(a) cos(a) &*DIoxdy + (7)

cos*(@) &D/ex’ + CC¥[sin(a) 8D/ax + cos(a) CDICY] .

véi C*(x,y) 1a dao ham bac hai clta C theo D. Can luu § rang tit ca cac ham C.,P
va Q cung vdi céc dao ham riéng déu duge tinh tai cdc diém S(Xv).¥(1) tuong ting
clia tia séng duge xét. nhu vay chiing 1& cdc ham phu thuoce theo thdi gian va
duoc biéu dién gidn tiép qua toa do clia tia séng va hé phuong trinh (1) - (5) chi 13
hé phitomg trinh vi phdan thong thuong theo thei gian 1. Cich biéu dién tich biét
toa do cuc bod cua tia song (X.Y) duge xét va toa do tong thé (x,y) mo td mién
truyén séng lam cho ban chat vat ly va cau tric thuat gidi ctia bai todn s6 tri rdy
nén sdng 10 hon nhi€u so véi cdch biéu dién kinh dién 24, 40, 45, 47]. N6i
chung, hé toa d6 tong thé (x,y) ¢6 thé chon tuy ¥, nhung (6t hon ca nén dat OXtai
viing nudc sau theo phuong song song véi hudng ngu tri ciia dudng bd, con truc
OY huéng theo phuong vudng géc vé phia be.

Thong thudng., dé xdc dinh vé& phai clia cdc phuong trinh (1) - (3) va cdc tham s6
P va @ cua phuong trinh (4) ngudt ta st dung hé thic tan sic clia s6ng séng Airy:
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w'= gk tanh (& D). (8)

vOlL e =20/T, k = 20/l = 27/C T) = o/C v ¢ la gia toc trong truong. Toc do
truyén song C, 80 song & vt bude song L duoc tinh 1 (8) trén co O sU dung gia
thiet chu k¥ séng 7 1a dai luong cho tritde va bat bicn trong qua trinh lan truyén
song.

Cuoi cling. thong luong nang lugng /- va hao tin nang lwong Dis duge tinh nhe
sau:

E=pgHQ1+G) (N6, (9)
Dis=32pfU,." (10)

trong do o i mat do nude bicn (o = 1), g 1 gia 6¢ rong tuong. H o fa do cao
song. con ham (5 va 1oc d6 qui dao cue dai tai didy bicn { {y duoe tinh nhu sau:
G = 2k D/sinh(2k D) | (11)

{7, = =« HIT sinhik ] . (12)

1

Trong cac cong trinh [8. 9]. hé sd huao tin nane luong song do ma sat day f duge
xem la tham s0 ngoat dé hi¢u chinh mo hinh v iy ¢6 dang nhu duoe trinh bay
trong cong trinh [27]. tuy vay. dé doc gia ¢6 the cap nhit thong tin day d¢u hon,
chung to1 cung cip thém phuong phip tinh £ thong qua bien do song (ai ddy A,
vit tham s6 nham Nikuradze K, dugc trinh by trong ¢ic tii ieu |38, 39, 47].

f = 0.24. néud, /K, <2 (13)
0.25/f ™ + log (0251 = 008 +log (ALK neu 4, Ky <2

va theo [y thuy€t séng tuyen tinh thi A, duge tinh nhu sau:
A, = LOHsinhtk D). (14}

con theo [39] thi K, hoae [ mot tham s6 cho trede phu thuoe vio duong kinh dac
trung oo, cta vat licw day va do s‘a‘lu D. hoie duoe st dung d¢ didu chinh mo hinh,
Ta nhin thay ring sau Khi tinh 4, viu Ky ¢6 thé d¢ dimg thu duoce / bang cich tim
nghicm gan ding cua phuong trinh sicu viét (13).

Nho cdc h¢ thic (8) - (14) ching ta thu dugc hé phuong trinh vi phan dong kin
mo ta sy bién dang cia séng tuyen tinh duwoc gay ra béi cdc hién tuong Afnic xa va
hao wdn ndng hiong do ma sat day.

Khic véi nhitng nghién cidu trude day [34. 36. 40. 52]. ching 1ol da tir bo bién
phap the bien trong hé phuong trinh (1) - (5) nham tinh gidn G&p do cao song
tai cic diém cling nam trén cung mot dudng dinh séng (wave crest) qua hé s6
khtc xa. hé s6 nudc nong va hé s§ gidm do cao séng do mu sit day. Su cai bién
nay cho phép khic phuc mau thuin trong viée gia diéu kién ban diu tai viing bi¢n
¢6 do doc rit thoai, va rat ticn lgi cho nghién citu anh huéng cuce bo cia dia hinh
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va xit Iy cac diém bién noi. noi ma nghiém s& tri khong ton tai. hoac khong cé ¥
nghia vat ly.

Truéc hét vé diéu kicn ban diu, (ai thai diém ¢ = 0. cic diém khdi diém dé tinh
khic xa (XY), _, dugc chon tuy y, khong nhit thiét phi nam trén cung mot
duong dinh séng. cdc diéu kién vé do cao, chu k¥ va hudng truyén séng duoge cho
theo quy dinh chung, con f#duge chip nhan theo quy ude:

XYY on = 1 (15)

Riéng dicu ki¢n ban dau cho f7can phai xem xét tich bict cho trudong hop bién cé
do doe 16n va bién ¢d do doc thoai. Trong truomg hop bicn ¢6 do déc 16n, noi ma
do sauw D, > 0.5 L, xudt hién ciach by khong xa va nam trong pham vi khao sdt dia
hinh, chdp nhan dicu kién ban dau tdm thudng. tic li:

XY, - = 0, néu DJL, = 0.5 (16)

Con trong truong hop bién ¢4 do doc rat thoai. noi ma do sau 2 > 0.5L ¢6 thé
nam cich xa khu vuc c¢ong (rinh hang tram cay so. thi do sau khoi diém D, dé
tinh khic xa dugce chon can ¢ trén 2 chi tiéu nhu sau:

a) Dy la ranh gici giita mién ¢é dé doc ddy nho hon 0.002 va mién o6 do déc ddy 1on
from 0.002.

h) Cdc dicomg dang tri 1an cdn D, ¢6 thé coi la song song vai nhau;

Chi tiéu (i) cho phép dp dung cdc quy trinh tinh séng nude nong dé xdc dinh cdc
tham s /1, va T cua séng khoi diém, con chi tiéu (it) cho phép dp dung nghiém
Snell d6i vdi cdc tham s6 cua tia song dé gia diéu ki¢n ban ddu cho £7 khi D,/L,
< 0.5:

B ow = 1-CUsin( [sin(a) éD/éx - cos(w) éDIEV]}, -, (17)
trong dé (14 géc gitta tia séng va phdp tuyén cua dudng diing sau D,

Viéc phan tich mot khoi lugng 16n két qua tinh todan séng gié (hindcast) va tinh
todn khiic xa soéng tai khu vuc vinh Bic Bo do D& Thién va Lé Chi Vi thuc hién
cho phép rit ra 2 két luan:

- Tai nhitng viing ¢6 do sdu lon hon 20m, sw bdt dong nhar vé mdt khong gian ciia
tricomy song droe gay ra clui véi bai sir bdt dong nhat cuia triidng gio;

- Taiving ¢ do sdn <10m thi sie bat dong nhat ciia tricomng sang diwoe gdy ra chil vélu
bdi sit bién dong dia hinh day.

Do vung cong trinh cang chi ¢6 kich thude ~10"m, nhé hon nhiéu so véi quy mo
khong gian dic trung cia cdc qud trinh sy nop (10°-10°m). cin ¢ k&t uan néu
trén cling nhu can ¢ dic diém dia hinh pho quat cia suon bd nén trong trudng
hop bién ¢6 do doc rdt thoadi, viée tinh toan khiic xa séng chi dugc thuc hién cho
ving c6 do sau nho hon ngudng D, quy udc (10m hoac 20m, tuy theo dia hinh),
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voi di¢u kién ban dau vé d6 cao va chu k¥ séng déng nhat doc theo D, vt duoc
cho theo s6 liéu quan trac hoic dugc tinh theo Quy trink tinh séng khoi diem [18]
dugc cai tién tr quy trinh SNiP 2.06.04-82 cla Lién X6 [19] va diéu kién ban dau
(15).(17) doi véi .

Bai todn thu dugc, dwoc giai bang phuong phdp s6 tri theo thuat todn Runge -
Kutta bac bon [20] v6i bude thoi gian At tuy chon d€ mé ta chi tiét trudng song
tai vung c6 dia hinh day bién doi manh ciing nhu d¢ xdc dinh cdc bicn noi.

Can ¢t nhitng gia thi€t dugc chdp nhan d¢ thu duge hé phuong trinh tia séng. kb
m6 phong qud trinh lan truyén séng cin chi § dén nhitng trudng hop sauw; (u)
Diém tinh roi 1én bo hoac ndm ngodi mién nghién citu; (5) Do doc cha day qua
lon hodc tham s6 Ursell vuot ra ngoai pham vi dp dung 1¥ thuyét séng tuyén tinh:
{¢) Tia s6ng hor tu qud mitc lam cho do cao song tang dot bien va tham chi sai so
tinh toan ¢ thé lam cho S nhan wi s6 am (hién noi caustic), (d) Xay ra hien
tugng phan Xa toan phan do vay do cao séng giam dot bién (bién noi phan vu
toan phdn) va (¢) Séng bi mat 6n dinh va v& (bién noi séng v

Dicu kién (a) duge xir Iy dé dang bang cdch kiém tra toa do va do sau cta dicm
tinh. Con di€u kién (b) cho dén nay vén chua duge xir 1y thoa ddng vit d6 ¢ the i
mot trong nhiing nguyen nhan fam cho viéc mé phong dong bdi tich doc b ta
vung lan can mili ndi doc ding nho ra bién clia cac vinh dang z&-ta chua dat duoe
két qua thoa dang [16].
Viec nhan bi¢l cdc bién néi va xir Iy diéu kién bién déng vai (rd quan trong doi
vGi nghién citu chi tiét trudng séng va van chuyén bun cit do séng tai cic doan héy
¢6 dia hinh phiic tap. Trong nghién cttu [9], trude hét bién ndi caustic (¢) duoe
nhan biét boi bat dang thiic:
£.= 0, hoac (18)
2(H,,, - H)Y(H, +H) > r. AtT. '

trong do6 r. 1a mot tham s6 quy wdc va ¢é y nghia [a trong qua trinh lan truyén trén
mot quing dudng dai bang mot budc séng, su bién thién cia do cao séng khong
duge vuot qué r, lan do cao séng. Mot cach tuong w. bién noi phan xa toian phin
() cling duoe nhan biét nhu sau:

2H,,, -HY(H,, +H) < -r, AT, (19
con bién nd1 song vd (¢) dugc nhan biét nho tiéu chuin McCowan[43]:
Hi/ Dy = Ub (20)

Theo ly thuyét [43, 44] thi r, = 0.78, con r,_ va r, la nhitng d6i tuong can duoc
nghién ciu. Do viée xdc dinh bién phan xa toan phdn (ranh triéu rdt chinh trén
delta tricu rit Clra Lo) 1a rat dé dang nén chiing t6i da thu duoc 7, trong khoang tir
(.5 dén 4.0, con nghién citu 7. doi hoi t6n nhiéu cong sic hon nén vin chua ducc
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thuc hién. Tuy nhién cén cit ban chat vat 1y cia van dé thi can wén cha r va r, 1a
sc, chinh vi viy viéc chon can dudi cha chiing déng vai tro quan trong hon dé
nhan biét cic bién ndi. Néu chon cin dudi nhod qua c¢é thé din dén cinh bao nhiam
hoac canh bdo qud sém cdc bién ndi. con néu chon can dudi qud cao thi s& bo sot
bién noi. Theo chiing toi. van dé chi ¢6 the giai quyét biang thi nghiém s6 tri nham
xdc dinh can dudi 61 uu cho phép thod hiép gitta 2 kha ning canh bio nham
(s6m) hoic bo s6t bién ndi. Tri 6 61 vu cla cén dudi phu thudce rat ding ké vao
d¢ tin cay cua cdc khau s6 héa dia hinh ddy va 1ap trinh x{r Iy cdc bai toan hinh
hoc vi phan ¢6 lién quan dén dia hinh ddy. chinh vi vay can duoc thuc hién cu thé
cho timg truong hop moé phoéng qua trinh fan truyén séng. Kinh nghiém nghién
ctu [9] cho thay ring & bude gan ding bac 0 ¢6 thé st dung ticu chuidn McCowan
va chon:

Inf(r,) =Inf(r)=r, =0.78. (21)

Mot s6 thi nghi¢m s6 tri da duge thuce hién cho truding hop cirta Dinh An [12] va
Thuin An (cong trinh khong duoc luu lai) cing cho thiy ring viée chon cin dudi
to1 uu theo (21) 1a hop 1y. Can nhan manh rang pham vi 4p dung cta hé phuong
trinh tia séng. nhan biét va xu Iy cdc bién ndéi la nhitng vin dé rit hé trong v ¢dn
dugc nghién citu thau ddo hon. Tuy nhién, d6 cling la mdt mang gan nhu tring
trong cdc nguoén tai liéu tham khao. chinh vi vay nhunﬂ doc gia quan tam chi c6
thé tham khéo thém cong trinh [47].

Theo kinh nghiém da thu dugc, thi bude ludi tong thé d¢ xdp xi dia hinh day Ax
va bude thai gian Af nén chon nhu sau:

Ax <0.5L,,, . (22)

C. A, = Ax; néu DA< 025,

trong doé L, la kich thude dic trung cua cic dang dia hinh nho nhit duge xem
xét. Ngoai ra, dé ¢o thé 16ng ghép mo hinh lan truyén séng v md hinh tinh todn
dong béi tich doc bo phai chon Ar di nhé dé diém tinh cudi cung khong roi 1én
b va thuc hién ndi suy nhidm xdc dinh mit cudi cla tia sépg thod mén chi tiéu
McCowan.

Cudi cung, ching to6i mudn luu ¥ rang. viéc phan tich lan truyén sai s6 cho thay
moi kich dong déu gin nhu duge bao toan va lan truyén doc theco phuong truyén
song. D€ giam nhe sai s6 thuoc loai ndy. trong nghié¢n ciu [9] di thuc hién tinh
toin dong thot 5 tia séng lién tiép & cdch nhau 0.25Av vi sir dung trung binh
trong s6 theo ham nhan tir Hamming nhim thu duoce do cao séng vd, téc 4o dong
ven va lugng van chuyén bun cdt doc bd véi do tron cdn thi€t. Nhimg doc gia
mudn tim hiéu sau hon van dé ndy nén tham khao thém muc 5.2.3 cla cong trinh
[30].
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2. Vé nghién citu mo phong s tri qua trinh lan tr uyeén song trén co so
sit dung phuong trinh dé déc thoai

Phirong trinh do dée thodi (mild slope equation) F cang cu hiu hiéu dé nghién
cliu tuong tdc cua song khong xody véi dia hinh diy va dong chay trong qud trinh
lan truyén trong khong gian hai chi¢u (v.7). Nhu vay. trong dicu ki¢n nude bién 1
chat long khong nén duoc, dé mo ta qud trinh truyén sing ta su dung him pha
) viham theé gx.z.r) voi bic tron cén thigt va thoa min cic he thic sau:
wx.t) =-y°,  kxt) =Vy . (23)
Vi g+ F@éz =0,

trong d6 v = (xv;.x5) = (x.v) vOi true «© khong léch qua 45" so vai huong theo
phuong truyén séng. truc - hudng theo phuong thicn dinh. dao haim riéng theo
thoi gian 7 duge ky hiéu bdi ddu phay, w(x.r) toc do ade cia song. Al = (K K) -
s0 song theo cdc phuong tuong ting va V =1 /0 + j /¢y - todn (o gradien.
Trong trudng hop séng tuyén tinh diéu hoa (séng Airy) ham the duge bidu dién
dudt dang sau:

Mx.z.t) = F (z.D) Re[yx) expt-1a4)]. (24)

trong do. 1 1a don vi 4o, k = ||, con £ 1a ham suy giam séng theo do sau:
F (z.D) = cosh [R(D + 2)|/ cosh (k D) (25)

va yAx) la the nang phiic:
wix) = g Aw ' exp (1 k. x). (26)
Pé nghién cifu anh hudng cia dia hinh ddy dén qud t'inh lan truyén séng

Berkhoff (1972} da thu duge dang don gian nhat ctia phuong trinh do déc thoai
trong truong hop song tuyén tinh diéu hda nhu sau:

VICC, Vil +k*CC,y = 0. (27)
trong d6 C la toc do pha va C, 12 toc do nhdm cila séne:

C=wk . C, =0dck=C({1+& (28)
va dugc tinh tir hé thiic tin sac (8) theo chu ky séng (I' = const) va d6 sau. Can
dac biét lwu ¥ rang phuong trinh (32) chi ¢d thé duce dp dung trong trudong hgp:

|VF | =1¢FI@D VD + &Fich ¥k |~ (29)
trong dé ¢la bic dai lugng duge xem la khong dang ké cha céc thira s6 phi tuyén
da bi loai bo trong 1y thuyét song tuyén tinh.

Sau nay, mot s0 tdc gia khdc d& thu duoc phuong trinh (27) md rong, nhung ddng
chii y nhat do 1a cong trinh cia Booij (1981). Viéc dp dung nguyén 1y bi¢n phan
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Luke (1967) khong nhimg di lam cho ¥ nghia vit 1y va pham vi ap dung cua
phuong trinh Berkhoff duogc lam sdng to hon va hon thé Booij da thu duge dang
téng quit clia phuong (rinh do doc thodi ¢o tinh dén tuong tic séng-dong chay
dong thoi chi ra mot phuong hudng nhat qudn d¢ tham s6 héa cic hiéu g trao
doi nang lugng gio-séng. hao tin nang heong do ma sit didy va séng v [30].

Trong thap ky 80 cic phuong phip s6 tri dé giai phuong trinh do doc thoai di
duge quan tam nghién cttu. Néi chung cdc phwong phip di duge cong bs ¢é thé
duoc phan thanh 2 nhém phuong phdp parabol héa va phuong giai truc tiép:

- Phuong phap parabol héa 26, 301duoc dp dung rong triong hop phitong
truyen song én tocin mién khéng léch qud 45° so voi true x: i) St dung gen
diing Pade dé purabol héua phicong trinh do doc thedi; i) AILp dung so do sai
phdn niratomg minh doc theo tia séng dé xde dinh tri s6 ctia thé phitc & biée
i+1:00) Noisuy két qud thu duge vé it idi tinh va 1inh todn cde ddc trimg
song.

- Pluony phdp 1rie tiép dwoc dp dung trong traong hop vé wrdi ciia phirong
trinft do déc thodl o6 dang ¢ lip rie [ 317

Nhitng két qua thu duge cho phép thay thé cdc mé hinh lan truyén séng va du bio
song kinh dién bang mot the hé mo hinh hoin chinh hon ma dién hinh 13 cdc mo
hink theco phuong phiap parabol hda nhu CREDIZ |30|va thco phuong phip truc
ti€p nhu FAROS [30] vie WCRP [31]. Theo didnh gid chung. thi cic mo hinh di
nc¢u cho phép mo phéng c¢6 hiGu qua qud trinh lan truyén séng vio nhiing ving
ven bo ¢o dia hinh phite tap vor kich thude khong 1én (khodang 100 bude séng
[30]).

Tai nude ta., tr dau thap nién 90, Duong Hong Son da nghica citu lan truyén soéng
trén co s su dung phuong trinh Berkhoff (27) nham don bt nhu cdu phat trién
cang tai cdc vinh z¢ ta va cde bl can san ho. DA tién hanh gidi phudng trinh (27)
theo ca hai phuong hudng, nhung maéi chi thu duge két qui 10t theo phuong huéng
parabol héa . K&t qua nghic¢n ctu phuong phap luin di duoe dp dung tha nghiém
trong cdc cong trinh [15, 16]. Sau ndy. phuong trinh Berkhoff hoic nhiing dang
tong qudt hon cuia phuong trinh dé déc thoai da ducc sit dung trong cic cong
trinh nghién cttu coa Nguyén Ticn Pat vi cde d.t.g.(1995), Neuyén Hitu Nhan va
Ho Ngoce Diép (1998). Nguyeén Ticn Pat va Nguyén Minh Son (1998) v.v..

Trong cdc cong trinh nghién ctiu [15. 16] phuong trinh Berkhoff (27) da duoc siv
dung dé mo phong qud trinh lan truyén séng trong vine hep véi dia hinh phite
tap. con quy luat Snell hoac hé phuong trinh tia séng (1-3) duge su dung dé xdc
dinh diéu kién bién tai bien khdi diém vi tai phan nude siu voi dia hinh don gian
doc theo 2 bién ria nhidm thu hep pham vi anh hudng cua cic diéu kién bién gid
dinh.
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D¢ gdp phin 1am sing o them nhiing van d¢ can chit ¥ vé mat phuong phép tuan
chiing t6i thiy cin xem xét k§ hon vé mit thuat todn, Trude het, sur dung gan
diing Pade ta ¢6 thé quy (27) v¢ dang parabol véi didu kicn khéi diém va didu
kién bién ria nhu sau:

AP yplis+(Q w=0, (30)
Voo = wn) . (31)
Qyplén = &yon, = 0. {32)

trong d6 ¢/0s la dao ham theo phuong truyén song va ¢/en la dao ham theo
phuong dinh séng, cic todn tr P va Q ¢6 dang:

-
P=q+ 20 p < (33)
ka o &n
Q:—ika—ﬂi;r—( (34)
ka o On
a=(CC, " b =CC, (35)
Da=py +0.5:0<p, <05 (36)

P = 0 la so d6 Radder. con py = 0.25 1a s0' d6 16i vu Booij - Dingemans.
Dé tang dd xap xi doc theo phuong tia séng. theo [30] ta biéu didn todn 1
Q dudi dang sau:

Q=R -iS. (37)
vl S la ham pha séng. S7 = &5/ = k [i 50 s6ng. Thay (37) vio (30) ta thu dugc:

AP ywilcs =1k (P yy - (R y) . (38)
Gidi gan dung phuong trinh (38) trong khoang [s .5 + Av] {(xem [30]). ta ¢o:

(P 1)y = Py expQ kye ds) + 0.54s[(R ), exp(i ko As) +HR p,,,] (39)
trong do &,y = 0.5(& + &,) Ll tri s& trung binh ctia & 1ai cic nut (1), vi (D -
S0 d6 (39) vi cde dicu kién bién ria (32) dé& dang duoc quy vé so dé Crank-
Nicholson [22]. hon thé nifa néu luu rang cic him «. b v £ 13 ham da biét ta s¢

thu dugc he phuong trinh dai s6 tuyén tinh déng kin d¢ xic dinh ham thé & bude
J+1

Miic déu vay. do su hién di¢n cha nhét do nén d¢ thu duoe nghiém s6 tri 6n dinh
cén phai chon bude 1udi As riit nho. PE ¢6 thé ndi rong hude tink, trong [30] da
chit dong dua nhét $6 tri vio so dé sai phan qua tham s6 v

v=2p, Asi[k (An)7] . (40)

VG An la budce ludi theo phuong dinh séng viv quy (39) vé diung sau:
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Pyt As By, (8 4y = (P yw)yexp(i by, As) + (41)
+ As Ry, [(1- @y exp( &y, As)

trong do:
R,=@R,+R,, )2 &=1[1-exp(-1}]- /.

Theo [30] dé dat dugc tinh 6n dinh va dong thai tinh xap xi du tot clia so do sai
phan (41) can phdi chon As va An sao cho:
05 <@< 1 (42)

Xap xi dao ham theo phuong dinh séng trong cdc todn & P, R va diéu ki¢n bién
ria (32) bing sai phian hitu han ta quy (41) vé hé phuong trinh dai s6 tuyén tinh
ddng kin dé xdc dinh ;. Néu diéu kién (42) duge tuan thu. hé phuong trinh dai
s6 thu duge ¢6 thé duoc giai bang phuong phip dudi ma trin. Cac thudt (odn dé
tinh bién do séng. phuong truyén séng, pha séng 1t y,,va thuat todn ndi suy vé
cdc nidt cla cua ludi toa do (x.y) duoc trinh bay chi tiét treag {30].

Pé phuc vu cong trinh cing, cin mé phong qud trinh fan truyén séng trong diéu
kién bién c6 d6 sau rat nho va dia hinh ddy bién dong ral phiic tap, chinh vi vay
cén nhan thdy ro nhiing han ché vé mit cd so 1y thuyét cing nhu vé mat thuét
todn s6 tri ciia cdc md hinh lan truyén séng dugc xay dung trén ¢g s& phuong
trinh d6 d&c thodi va xdc dinh mot cach nhat quan ranh gisi 4p dung cia ching.
Trong pham vi téng quan nay, ching t6i muén dic biét luu y dén cdc vin dé sau:

- Cdc gidi han doé doc ciia dia hinh: Piéu kién (29) cho thdy pluaong trink do doe
thodi chi ¢é thé ditge dp dung trong didu kién dia hinh div o6 do doc khong lon,
chinh vi vay can xét thém tham s6 1, nhur saic

r, = |VD| _ (43)

va xdc dinh cde tham s6 61 han v, va r,, cho phép nhan bict mién hiéu dung r,, <
¥, cia hé plicong trinh tia séng va mién hiéu dung r,; v, .1, ciia plittong trinh
do doc thodai. Mde dn nlu cdu tlae tién ia rdr cap bdch, iy phién cho dén nay

chitng toi van chita o6 diéu kién dé xdc dinlt cde chi s6"160 han nav.

- Gigi han dp dung cua Iv_thiyét séng: Do nine cau phat nelidén cine lan truyén song
trong mot khodng bién thicn kha lon cria tham s¢ Ursell (HL 1Y) cdn phdi xdc dinh
gidi han dp dung cia IV thuyét séng ruvén tinh va ddanh gla anh hiong ciia cde 1y
thuyét sonyg bdc cao dén két qud so'tri. Pdy ciing la viée chia lan.

- Gidgi_han_ciig_bigige lieci: Do tde déng ciia nhot & iri nén dei dn dinh ciia so d6 sai
phan (41) cang tdng trong khi d¢ xap xi ciia né cang giam kivi e Iuci As cang Ion.
Cdc thi nghiém so tri cho thdv rdng ngoai chi tiéu (42} dé «6 thé mo phong 16t hiéu
ing khiic xq da phdi chon buoc tinh rdt nhd, theo [30] thi Av<LI4 va An<Li6. Phan
I6n cac nghién e tai ndc ta déu vi pham gici han wé bude Tt
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- Nhuwoe diém o hitu ciia_phitong phap parabol héa - Plurong phap parabol héa
khong thé dioc dp dung trong trieong hop nluéu xa theo phirong lan truyén song hode
phdn xa nguoc voi phuong lan triyén séng déng vai 170 ddng ké.

Can hét suc than trong vi mot 6 nghién ctu di duge thuc hién [15, 16] cho thdy
do tin cdy cha viée st dung phuong trinh do déc thoai dé mo phong lan truyen
song tat tham chi con thap hon viéc st dung hé phuong trinh tia. Tinh 6n dinh
khong dicu kién cla so do sai phin chiia nhét s6 tri 1am cho khong it ngudi quén
di nhitng nhugc diém clia phuong phdp pdrabol hda va nhét s6 tri. Nhur vy, xdc
dinh pham vi 4p dung cta nghiém sd tri clia phuong trinh d6 déc thodi 13 nhiém
vu rdt cap thi€t trong lanh vie nghién ciéu lan truyén séng phuc vu cong trinh
cang.

3. Vé nghién ciru dong ven va lugng van chuyén bin cat do séng

Dong ven (near-shore current) va van chuyén bin cit (sediment transport) do
séng la nhitng déi tuong nghién ctu quan trong trong lanh vue cong trinh by, Ké
tir dau thap nién 60, luong cong trinh duge cong bé ting Ién rat nhanh va cé thé
dugc phan thanh 3 loai d6 1a nghién ciu co ché. xay dung cac cong thic ban kinh
nghiém va mo phong s6 tri. Trong nghién ctiu phuc vu cong trinh cang, chiing ta
quan tam dén cdc cong thitc bin kinh nghiém va phuong phip mo phong sé tri.

Cac cong thiic ban kinh nghiém duge dp dung trong trudng hgp b cit thing ¢é
do déc tuong déi déu dan va cho pth tinh todn téc d6 dong ven, luong van
chuyen bun cit doc bo qua cdc tham s6 séng v, chiéu rong va do déc cia bij
triéu va cip hat cia trdm tich. Phin 1én cdc cong thic ban kinh nghiém c6 dang
nhu sau:
V\': V(Efr‘ }/Fr.' aﬁ' f) . (4'4)
Q Q(Ph : ah 50 ios} .

trong d6, V, -t6c do cla dong ven doc bo. Q, lugng van chuyén cit doc by, £, -
nang lugng cia song v, P, -thong lugng ning lugng clia séng v, y, - d6 doc cla
b bién trong déi séng vo, a, -gdc giita dudng dinh séng va dudng bo tai ddi song
v@, f - tham s6 ma sdt ddy, ds, 12 dudng kinh 50% cia cit vi p, 1a mat do clia cat.
C6 rat nhi€u cong thic thudc loai nay, trong d6 cong thic cla Longuet-Higgin
(1970) va Galvin (1972) duge dua vao quy trinh tinh todn céng trinh by cho cdc
viing bd cit thang ciia CERC [28]. Hién chua c6 céng thic ban kinh nghiem di
tin cay cho viing bd bun. _

Céac mo6 hinh s6 tri phuc vu nghién cidu nhiing qud trinh ¢6 quy mé ~10km duoc
phan thanh 3 loai, d¢6 la:

- Mo hinh hai chiéu (x,y) long ghép hé phuong trinh Saint-Vennant dé mo 1a
dong trung binh theo phutong thang ditng va phitong trink van chiyén bun cdt
trung binh theo phwong thang ditng. Mo hinh loai nay dugc sit dung trong
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nhing trieomyg hop ma hiéu tmg phan tdng ¢é thé duoe tham sé héa  qua tri s6
trung binh: '

- Mo hinh 2 chiéu (x,2) long ghép hé phicong trinh 1op bién roi voi phuong trink
van chuyén cdar lo limg. Mo hinh duge dp dung cho cde kénh md hode ciia
song thang voi su dnh luiong khong ding ké ciia van chuyén tat swon. Dién
finl cho logi mé hinh nay la SUTRENCH-2D ciia Van Rijn (1985);

- Mo hinh ba chiéu la bude hoan thién 1dt yéu ciia mo hinh 2 chiéu (x.2) rrong
triong hop van chuyén tat suon dong vai 1o guan trong. Mo hinh SUSTRA-
3D cria Van Rijn (1991) va ma hinh ghép Tideflow-3D va Mudflow ;351 ¢6 thé
vem la nhitng thi du dién hinh cho loai mé hinh nay.

Hién nay cdc phuong phdp tinh todn van chuyén bun cét v bién dong dia hinh
day chua cho phép thu duge két qua vai do tin cay cao. két qua tinh todn nong do
bin cat lo lung ¢6 the sai dén 5 lan, k¢t qua tinh todn lwong van chuyén bin cat
trong truong hop dong tang toc ¢6 the sai dén trén 2 lan [51]. Chinh vi nhiing
nguyén nhan noi trén ngudi ta chi ¢6 the du bdo x6i 16 hodc sa boi trong thoi gian
ngan (vai chu k¥ triéu) va sai s6 mo phong trong khodng tir 25% dén 50% da
dugc cot Ia rat to1. Can phai hét stce than trong trong viée sit dung cac két qua mo
phong dai han. boi vi theo nhiéu chuyén gia thi sai s6 du bdo tir 1009% - 200% 1
sai $6 pho bién cho thoi han du bdo | nam.

Ngoal ra can phai luu y rang. ca 3 nhém mo hinh néi trén chi ¢6 thé duoc dp dung
cho viing bién cé do sau twong doi 16n vi thé cho dén giita thap nién 90 viéc cai
bién ching dé tinh dong ven va lugng vin chuyén bun cit trong pham vi déi séng
v3 van chua mang lai két qua kha quan. Mo hinh cang phiic tap cang doi hoi cao
vé do phan giai cua ludi tinh, vé do tin ciy cua bo dit liéu mé phong: dia hinh,
tinh cht co 1y cua bin cidt ddy. diéu ki¢n bién dac biét 1a ndng do cha Idp ban bi
héa 1ong & sdt ddy [S1]. dif licu quan tric d€ diéu chinh va kiém chitng mé hinh
v.v.. Chinh vi v@y. trong nghién ctu phuc vu cong trinh cang. nén nim bét ban
chat cua vin d¢ va giai quyst chiing mot cich déng bo bang hé thong phuong
phdp luén thich hop.

Cho dén gita thap ky 90. ching ta chi ¢6 phuong tién tinh todn va do dac vdi tinh
nang rat han che, vi vay viée st dung hé thong phuong phép luan duge xay dung
trén ¢o s& quan niém kinh dién vé dong ning luong L xu thé phd bien. Can luu ¥
rang do ngudn 1ai liéu tham khao khong déng b6, nén cac cong thirc ban kinh
nghiém da dugc thu thap mot cach tuy tién va ap dung chép vé theo kidu “rau ong
no cam cam ba kia” [10, 16]. Trong téng quan nay, ching t6i chi dé cap dén
phuong phdp luan nghién ctiu nguyén nhin sa boi cang tai ciac cua bién triéu
thudc ving bo ¢t noi ma dong boi tich doc bo (littoral drift) déng vai trd quan
frong.

Lugng van chuyén blin cit do séng gy ra tai toan doan bo thang va di dai duge
tinh todn theo cong thic Galvin (1972):
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Q.= 2.03x10° F H ™ (cos Y sin 20, | (45)

trong d6 Q, Ia lugng van chuyén ban cdt hang nam (m*/nam/mét bi) duge gy ra
boi song ¢ nudc sau ¢6 do cao hitu hieu H,. tan sudt xudt hien ¥ vi ¢ hudéng lap
vo1 phdp tuyen duding bs mot géc 6, Cong thiic (45) ¢6 thé duge bign déi dé tinh
lugng van chuyCn biin cit cho timg thdng hodc ting mua (chi t€t hon xem [28])
va duge sir dung dé nghicn ctiu quy luat van chuyén bim cat téng thé trén doan ba
dugc tuyén tinh héa da dai (khoang 10km) va trong mot s6 truong hop duge sir
dung dé gia diéu kién bién cho tinh todn chi tiét.
Trong cong trinh [9]. viéc nghién ciu mot cdch chi tét hon chuyén bun dong bin
cat do s6ng gay ra tai ving nude rit nong 6 cong trinh cine duge thuc hién trén
c0 s& ket hop hé phuong trinh tia séng va cic cong thiic bin kinh nghié¢m. Trudc
hét, ranh gidi cla ving ma nang lugng séng di 16n dé gay ra chuyén dong clia
bun cdt ddy dugc xdc dinh trén co 56 sir dung bat ding thic. do Luu Ty ghép néi
tr cdc cong thic tinh téc do quy dao cla Loginov [21] va to¢ do khoi dong cua
Mirtxkhulava [23]: _
H(0.486 g/D)'" > 1g(8.8D/ ds) (28 (p - p) Ao (1.8 ) + 1.2 po, '™,

Hi

(46)

trong do. p, 1a khoi lugng riéng cta bun cdt. p =1 la khéi luong riéng cla nuée
bién. o, 12 mo dun két dinh va duge xem i tham s& d¢ diéu chinh mé hinh trén
o s0 st dung quan trac dong thoi do cao séng va do duc bing mat.

Tiép theo, vi tri clia d6i song v& duoe xdc dinh theo ticu chuin McCowan. toc do
cha dong boi tich doc bd V., va luong van chuyén bin cit doc by Q, trong pham vi
dot séng v duoc tinh theo cong thic cta Eagleson va Manohar [37]:

V.=3g [HYCIC) vsin asin 2 al, /[8D (2 lg DIZ, + 1.74)%, (47)

Q.= 0.786 K, ;" (48)

trong d6 chi s6 b duge ding dé chi cdc dic trung tai déi song vo. & la gde giita tia
song va duong bd. ¥ 14 do doc day bién, Z, 1a tham s& nhim vi Ly 1a dong nang
lwong doc bd clia s6ng:

E.=pg [HC,sin 2a),/16 (49)
Can phai dic biét luu ¥ ring cdc cong thite (47) va (48) ch ¢ the dp dung cho
cac doan b cdr tirong doi thdane cé do dée urong doi ihodi. day la nhiing khai
ni¢m tuong d6i mo hé ma ching t6i chua c6 diéu kien d¢ luong héa biing nhimg
chi tiéu dinh lugng. Trong cdc cong trinh nghién citu phuc vu thuc tién, bd bién
duge xap xi boi mot dudng gip khic véi cie doan cang dii cang 18t, viée tinh
todn duge thuc hién sao cho ¢6 khong dudi 5 tia séng tham nhip t6i mdi doan va
chi 18y tri sO trung binh cho (oan doan. Tai cdc doan bi mi séng bién khong tham
nhap 161 duge, hoic két qua tinh todn khong phit hop véi xu the chung v mau
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thuan véi cic quy luat dia mao dong luc thi Q, sé duge xdc dinh trén co s dp
dung quy [uat bao toan vat chat.

Kinh nghiém cho thay ring. can phai bién luan k¥ ludng két qua tinh todn luong
van chuyén trén co s& su dung quy luat bio toan vat chdt & quy mo cuc bo va quy
mo tong theé mdi ¢6 thé phéc hoa bic tranh tuong déi di tin cay vé chuyén dong
cua biin cdt do séng gay ra tai khu vyc céng trinh cang vi du dodn ding vé mat
dinh tinh dién bi¢n ctia qua trinh béi x6i. Can phdi nhan manh rang hé phuong
trinh tia séng va cdc cong thic ban kinh nghiém chi cho phép du bdo sa bdi che
d6 cho cang Cira Lo [9] véi sai s6 khoang 200%.

Trén co s¢ nhitng két qua da thu duge, Hoang Xuan Nhuin vd Nguyén Xuan
Duong(1990) dd bién soan quy trinh tam thdi dé tinh todn trudmg séng khiic xa va
lwgng van chuyén bun cat doc bd do séng gay ra. Pay li mot quy trinh ¢é pham
vi 4p dung han ché, vi vay can ¢6 ging xdy dung nhitng quy trinh hoan chinh hon
dé nghién ctiu dinh lugng cac qua trinh fan truyén séng va cac qué trinh hinh thdi
do song gdy ra tai nhing vung nudc rat nong ¢6 dia hinh phiic tap nhu cua bién
triéu, vinh zé-ta, bai can san ho va dac biét 1a tai cdc viing bd bién ban xung yéu
nhu Hai Phong va Pinh An.

L. MOT SO KET QUA NGHIEN CUU UNG DUNG

Trong di¢u kién giao luu rat han ché vao cu6i thap ky 80 va ddu 90. nhitng nghién
citu v& hé phuong trinh tia séng, phuong trinh Berkhoff va cdc phuong phdp tinh
van chuyén ban cit do séng gay ra mic di chi duoe 16ng ghép véi nhau mot cich
chap vd nhung da cho phép ching ta ty luc tim hiéu nhitng dac diém mang tinh
quy lut cua cdc qua trinh hinh thdi va van dung ching vio thuc tién. Cic cone
trinh nghién ciu tng dung phuc vu giam nhe sa b6i cho cing Clta Lo. ton (ao
Cum dich vu P4 Tay (quan dao Truong Sa) va chon vi tri cing Ron s& duoc trinh
bay vi két qua nghién citu da duge tng dung vao thuc tién, nhitng vu diém va
nhugc diém clia nghién cifu cling da duoc xdc dinh mot cach 1 rang.

1. Nhiém vu giam nhe sa boi cang Cira Lo.

Viao dau nam 1985, nhiém vu giam nhe sa béi da duoc dit ra mét cach cap bach
nham duy tri luong vio cang Caa Ld dé ti€p nhan cic tau tiép t& luong thuc cho
nhan dan ving Thanh-Nghé-Tinh dang bi nan déi de doa vi mua mang da bi mat
trang trong vu dong xuan 1984-1985. D¢ gép phén thuc hién nhiem vu ndy. lin
dan tién tai nude ta mo hinh s tri SEDIMENT [10] gém hé phuong trinh tia séng
(1) - (5), cac chi tiéu xdc dinh bién nodi (21), ranh gidi chuyén dong ciia bin cat
(46), t6c do dong boi tich (47) va luong van chuyén doc bd (48) da duoc thuc
hién trén mdy vi tinh (Apple II) nham mo phdng qua trinh lan truyén séng va van
chuyén bun cdt trong diéu kicén bién rat nong vdi dia hinh day twong doi phiic tap.
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Két qua nghién ciu cho thdy ring. tai viing bdy duoc nghién ctu 16n tai dong béi
tich chu (dong (6ng thé) v6i luong van chuyeén tinh 14 671.000 m*/ndm mang bin
cat tr phia Dién Chau dén cita Hoi (hinh141. gross transport. tinh theo cong thic
Galvin (46} cho doan b duge tuyén tinh héa dat khodng 10km & phia bic Mii
Roéng). Tat delta triéu rtit (ebb tidal delta) ciia Clia Lo, hoan luu cuc bd nguoc
chicu kim dong hé clia dong biin cat (hinh 141) duge hinh thanh dudi tdc dong
cia thuy triéu va cdc qua trinh lan truyén séng. Trude hét, rong giai doan miedc
lon séng bién bi khitc xa manh ful mép ngodai khoi cua delta triéy rir v khi tham
nhap dén bo tao nén hidn tieomg phdn ky ciiq dong bin cdt véi nit phan ky nam tai
doan bd 1an can Lén Chu. Tai day dong bin cdt cuc bo tdch ra khoi dong ban cat
chd, men theo rdnh tricu 1én va huéng vé phia ranh triéu rat chinh (hinh 1, luong
van chuyén tinh 406,000 m*/nam tinh theo cong thic (48) va 14y trung binh
cho 5 tia song tham nhap vio doan bo phia trai nit phan ky). Viéc nghién ctiu chi
tiét qud trinh lan truyén séng cho thdy rang trong da phan truomg hop, ranh tricu
rit chinh hodc l1a nam trong béng thuy luc cha mii Réng hoic 13 nam & phia
ngoai bi¢n ndi phan xa toan phdn (ving tuép gidp gilta ranh triu rit chinh va
tuy€n ¢on ria) nhu vy tai day lugng van chuyén biin cat do séng gay ra |4 khong
ddng ké, tuy nhién cdn cit quy ludt bdo toan vit chdt ¢é thé phdng dodn ring dé
dam bao can bang tu nhién rong pha riéu rir dong triéu phdi tdi ru bién mor
lwong ban cdt ntong dwong voi luong bun cdr do séng mang dén trong pha triéu
fén (khoang 406,000 m¥/nam. hinh141). Trone eiai doan nigéc nhé hode 1rong
triong hop bién déng, séng bién bi dd ¢ mép ngoai khot ctia delta triéu rit va gay
ra tai ddy hwong van chuyén bun cdr ddang ké. Mac di vay do: {(a) Phan bo két hop
muyc nudc-do cao song khong du tin cay, dac biét 1a trong truong hop bién dong
va (b) Cong thitc (48) khong thé ap dung cho trudng hop khi mot phan nang
lugng séng do duoc chuyén héa thanh nang luong cha séng thit cdp va tiép tuc
lan truyén vao delta triéu rit cho nén két qud tinh todn truc 1iép khong phir hop
vor quy ludr bdo toan vdr chat. Nhu vay, can thay the né bang lwong vdan chiyén
cdn bang (1077.000 m*/nam, hinh141) nhim dim bao su can bing vat chét véi
lugng bun cdt do dong biin cat téng thé va dong triéu rit mang dén mép ngoai clia
delta triéu rit. Cudi cling, ta nhan thay dong biin cat théa t ra khoi khu vue Cira
Lo ¢6 lugng vin chuyén tinh 754.000 m*/nam (hinh 1) titc [ 1én hon luong van
chuyén clia dong béi tich téng thé, Mac du, vé mat dinh lugng cdn rit nhiéu viéc
phai lam, nhung v& mat dinh tinh c6 thé khéng dinh rang do 4nh hudng cla delta
tri€u rdt cta Clra Hoi d6i vdi cde trudng séng mua hé nén lugng van chuyén tinh
¢ xu hudng tang ddn tir Leén Chu dén Clra Hoi va nhu vay tai khu vue lan can
Cira Lo xu 1thé x6i phdi Ia xu thé ngie iri va hién twong sa boi Iudng chi la xu thé
cic bo va do dong bin cdt cuc bo gdy ra.

Nhitng ¢6 gang trong viéc nghién ciiu lan truyén séng vi van chuyén biin cat do
song gay ra tai Cira 1.0 dd c6 nhiing déng gép dang ké vé mat nhan thic luin.
Thue vay. lan dau tién ching ta dd tu minh phat hién hoan feu cuc bo cla dong
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bun cét va hon thé nita da budc ddu lam sang to hién tuong léch pha giita 3 nhanh
hoan luwu va tam quan trong cua cdc ving khuét séng va cia bién noi phan xa doi
v6i nhanh doc theo ranh triéu rit ctia hoan luu cuc bo. Rat ddng tiéc 1a do nhiing
han ch€ vé mat phuong phdp s6 tri va phuong tién tinh todn nén nhiing ¢6 ging
mo phong dong thoi cdc qua trinh truyén triéu - truyén séng- van chuyén bun cat,
cing nhu nhitng ¢6 gang mo6 phong chi tiét ching c6 tinh dén anh hudng ctia cic
dé chan séng van chua mang lai két qua nhu mong doi [9, 11].

Vé mat ing dung thuc t€, két qua nghién citu cho phép dé ra hai giai phap giam
nhe sa boi ludng ra vao cang Cira Lo d6 1a: gidi phdp (a) - chan dong bun cét cuc

1) Thitm cpn ming vi

2) tugMn edn rla

$) Hiok mtfe 1de

A4) BRe nghiag ndfe
1an

5) U8n ohfin mffe it

“oe
——

- dng bA: cfeh f
[1utm® inra)

Hinh 141: So dé hodn luu cyc bé clia bun cat tai Cla Lo dusi tac déng  clia thiy triéu va cac
qua trinh lan truyén séng.
bo bang bién phap xay dé chin cit doc theo tuyén con ria va gidi phdp (b) - triét
tiéu hoan toan hoan luu cuc bo bang bién phdp xay dé chan séng tir nit phan ky
va hudng doc theo mép ngoai clia delta trieu rit. Do diéu kién kinh t&€ eo hep. nén
giai phap (a) da dugc thi cong, day 1a giai phap khong lau bén badi vi hién tuong
“cdt leo” dau mut dé chan cat chac chan sé xdy ra dudi tic dong ciia dong boi tich
cuc bo. :
S6 liéu quan trac hién truong [11] va ddnh gid dé chan cét [6] cho thdy nhd bién
phap xur Iy ding hién tugng phan xa toan phan va sit dung quy luit bao toan vat
chat d¢ bién luan két qua tinh dong bun cat, nén biic tranh dinh tich vé hoan luu
cuc bo gy sa boi da duge phéc hoa du tin cay. Theo danh gi4 méi nhit [6b] gidi
phap (a), dugc xay dung trén co s& bic tranh dinh tinh nay. da cho phép giam sa
boi tir trén 1.125.000 m3/nam xuéng con 209.000 m3/nam va nhu vay cho phép
tiet kiém duoc 137.5 ty dong trong vong 12 nam (tr 1990 dén nay), day la mot
hiéu qua vuot xa su mong dgi ctia nhiing ngudi nghién ctu. Tuy nhién, ching toi
thdy can luu y rang cho dén nay viéc mo ta hoan luu cuc bo bang mot mo hinh
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thong nhét van chua dugc thuc hién va két qua du bdo sa boi van chua dat duoc
do tin cdy can thiét.

2. Nhiém vu ton tao bai Pa Tay va chon vi tri cang Viing ang

Nhi¢ém vu ton tao va chong x6i 16 tai bai can Pa Tay da duoc dat ra vao nam 1992
nham x4y dung co s& ha tang va mang ludi dich vu ban dau dé xuc tién khai thac
tai nguyén thién nhién cta quin dao Trudng Sa va viing bién ké can.

Kinh nghiém di bién tai ving quin dao cho thdy ring dia hinh d4y bién tai day bi

&

TR it HGH B B e oS e A i

dy=17.5m
g &
- 45-

M
(5]

o

&

Hinh142. Bja hinh bai can Da Tay vé khu vuc céng trinh

chia cat boi cdc ran san ho duoc phan b6 mot cich ngau nhién ma & mic do nao
do ta c6 thé phan ching thanh ting déi nong - sau khong déu dan. Do dac diém
dia hinh néu trén, khi song bién lan truyén qua cdc ran san ho ngdm, nang luong
cua né bi hao tin ding ké do hiéu tng két hop nhiéu xa va phan Xa, chmh Vi vay
theo cdm nhén truc quan thi song vo bo & day ¢d huong kém on dinh va cuong do
yéu hon ddng ké s0 vGi séng vo bo tai viing bo luc dia. Nhitng 1y do vira néu khién
cho céc tac gia cong trinh [15] ndy ra y d6 st dung phuong trinh Berkhoff dé
nghién ctiu lan truyén song. Khong nhiing vay, day ciing 1a cong trinh dau tién tai
nudc ta thuc hién moé phong dong chay song bang mo hinh 2 chiéu Saint Vennant
V61 tng sudt phéng xa va van chuyén bun cét theo phuong phap Van Rijn [50].

Mac du da c6 nhiing ¢6 gang rat 16n nhung cdc tac gia méi chi dat duoc tinh 6n
dinh ctia mo hinh s6 tri. Con vé tinh xdp xi, ngay tir ddu da phat hién thdy binh d6
dia hinh ddy do Xi nghiép KSTK ducmg thuy cdp, da dugc do vé theo quy trinh
phé cap cho vung bo, cic dudng dang sau bi 1a tron (hinh142) va khong thé hién
duoc su chia cat manh cla dia hinh day boi cdc ran san ho. Day cing la nhuoc
diém chung cta ctia cong tic do vé dia hinh trong hdu hét cdc cong trinh sau nay.
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D6 la mot trong nhitng nguyén nhan khién cho qud trinh dong luc hoc dac thu
nhét cho cdc bii can san ho d6 la sur lan truyén séng trén dia hinh ddy khong déu
din cho dén nay van chua duoc nghién citu. cho du chi 12 mé phong chay bing
phuong trink Berkhofl - mét phuong trinh rit nhay cdm vdi thang gidng cta dia
hinh. Hon the nita, trong qua trinh 1ap bdo cdo dd phdt hi¢n thay ring muén mo
phong qua trinh fan truyén séng véi do xdp xi du 16t trong diéu kién day duoc la
tron phu trong hinhi42can phai thu nho budce ludi it ra 12 2 l4n.

Nhu vay. gid tri thuc tién cua nghién cttu chi 1a & chd cdce tac gia da kip thoi phdt
hién thav nhitng phiém khuyét cua mo hinh s6 tri va vi vay da chon tham sd séng
thiét k& cin ¢t trén tiéu chuan on dinh cita Mc Cowan ¢6 tinh dén hiéu ng nudc
dang do bio va dong chay séng. Diéu dang chd ¥ nita, dé 1a do cam nhan tryc
quan vé vai trd dang ké clia hiéu dng két hop nhiéu xa - phan xa gay ra boi cdc
ran san ho, cdc tac gia da dé nghi sit ding cong trinh dé bao dé chong xéi chir
khong ding cong trinh kiéw md han. Cong trinh D4 Tay va mot s6 cong trinh khic
tat quan dao Trudng Sa cho phép bude diu két luan ring nhitng khuyén nghi ky
thuat da néu la khong sai tuy nhién cin phai ti€p tuc lam sdng to thém tinh t61 wu
cta ching va xdc dinh rd rang ranh gidi dp dung cua cic mo hinh lan truyén séng
trong trudng hop ddy bién b chia cit manh.

Nhiem vu chon vi tri cang Ron (18"07" N, 106"27" E) duge dat ra vio nam 1994
v6i mue ticu xdc dinh vi tri hop 1y nhét d€ phat trién cang tai khu vue 1an can miii
Ron bao gém viing Son Duong va viing Ang [16]. Ca hai viing déu thuoc loai
vinh zé-ta va duge cau thanh tir 2 doan bé tuong phan véi nhau, dé 1a doan b cat
thoai va doan vach dd déc ding ¢ lan can mii Ron.

Két qua nghién citu (chua duoc cong b) cho thdy viée dp dung phuong trinh
Berkhoft tai doan bd cat thoai 1a khéng hgp 1¥ vi chi khi budc tinh rat nho (1/6
budc séng) thi hién tuong khic xa méi bit ddu duoc thé hién vdi su sai khac rit
dang ké so vdi hé phuong trinh tia. Con tai viing vach dé- thdng ding, thi v6i1 budc
tinh doc theo dudng dinh séng nhé hon 1/8 bude séng méi ¢ thé phat hién dugc
birc tranh nhiéu xa tuong doi c¢é quy luat vao viing béng thity  luc clia miii Ron.
Do nhi¢u nguyén nhan, ma trude hét 1a vin dé xap xi duong bo va hién tuong bién
doi dot ngot cha Gng suat phong xa tai ddi séng v& van chua duge giai quyét thoa
dang cho nén viéc mo phong dong chay va van chuyén bun cdt van khong mang
lai két qua nhu mong mudn. Nhu vay can hét stic than trong khi thay thé hé
phuong trinh tia va cdc cong thiic bdn kinh nghiém bing nhiing cong cu mdi.

Mic dit ¢6 phitng khi¢m khuyét nhu di néu trong nghién ciru lan truyén séng va
van chuyén biin cit. nhung vé co ban ¢6 thé két luan ring viing Ang c6 diéu kién
dong luc thun lgi hon cho muc téu phat trién cang. Cic vdn dé chi tiét con ton
tal nhu co ché xa cat qua miii Ron va ciu hinh t6i wu cua cang can duoc ti€p tuc
nghién ciu trong giai doan thiét k& ky thuat. Hién nay cdng Viing Ang di duoc
thi cong, nhung rat ddng tiéc 13 nhitng van dé chi tiét vé lan truyén séng va van
chuyén cdt tai ving lan can doan by doc ditng ciia miii Ron va cdc cong trinh
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chan song vin chua dugc nghién citu mot cich thoa dang.
IV. KET LUAN VA KHUYEN NGHI

Nho nhitng ¢6 ging trong qud trinh thyc hién Chuong trinh bién va mét s6 nhiém
vu thye tién ching ta da xay dung duge mot $6 mo hinh sd tri di tin cay de
nghién citu qua trinh lan truyén séng va van chuyén bun cit cho cac viing b ¢6
dia hinh tuong doi déun dan va cdu tao tit trdm tich thuoc nhém cat. Day la nhing
céng cu di cho phép ching ta md rong thém tdm hiéu biét vé diéu kién tu nhién
ctia bien Viet Nam va dua ra nhitng khuyén nghi ding dan (cho du méi chi ¢ muic
dinh tinh) cho mot s cong trinh cang.

Mac di viay. cin phai nhan thay ring, d6 chi la nhiing thanh cong bude diu va su
nghiép phit trién cang doi hoi phai dau tu cdc ngudn lue cdn thict dé gidi quydt
nhing vin dé€ phac tap hon, do 1

(. Xay dung cdc mo hinh m6 phong dinh lugng qud trinh lan truyén song va van
chuyén bin cét trong diéu kién nudc rat nong véi cic ranh sau dot ngor cua
delta triéu rit. ciing nhu trong diéu kién dia binh ddy rdt doc cua cdc vich da
nho ra bién hoac bi chia ¢it rat manh tai cdc bai can san ho;

2. Nghién cifu cdc qud trinh dong lue va xay dung cdic mo hinh hinh thii cua cic
ctra bién trén viing bo bién bin:

3. Xay dung cic mé hinh hinh thdi ¢6 tinh dén anh hudng cua he thong cong
trinh cang o guy mo cuc ho.

Cin ¢6 co ché phai hop 161 hon gilia cde chuong trinh nghién citu va cdc chuong
trinh phdt trién mang ludi cang bién Viét Nam ciing nhu mot s chuong trinh kinh
(¢ - xa hot khdac nham tap trung nhan luc va trang thiét bi d¢ thue hién 3 nhi¢m vu
néu trén va kip thoi 4p dung nhimmg thanh tuu thu duge vao thie tién cudc song.
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b4

CAC PAC TRUNG KY THUAT P61 BO

1. MO PAU

Hién nay & nudc ta nhu cdu xay dung cdc cong trinh bién ven bd nhu dé diéu. bén
cang, luéng lach giao thong dudng thiy , quai dé 18n bién. quy hoach cic khu dan
cu kinh t€ xa hoi. an ninh qudc phong, khai thiac nguén lgi bién, ... 1a rat Ién. Tuy
nhién viéc s dung nhitng tu liéu chinh thic vé diéu ki¢n tu nhién con kha tuy
tién va tan man, chura ¢6 mot tai liéu chinh thic tong hop lai tat ca cdc yéu to goi
la cdc dac trung k thuat véi co s§ khoa hoc di tin cay dé tham khio.

Véi cdc du an xdy dung cong trinh bién ven bd cin cé duge cac dir liéu tin cay
chinh thong cdc yéu 16 vé diéu kién tu nhién bao gém : Khi tudng (gid. dp sudt
khong khi. 4o am. nhi¢t do. biic xa, nang, mua, suong mi, dong. bio, ..); Hai van
(nhiét do. do min nudce bién. pH. cic yéu o thily héa ., ...); Pong luc hoc bién
(thuy triéu. dong chay, séng. nudc dang bio, van chuyén bun cit, ...); Dia chat
cong trinh va dia mao dong luc. Mt s6 hoat dong diéu tra nghién cliu trong giai
doan vira qua da dugce thuc hién nham dép tng yéu cau trén, trong dé phat ké hoat
dong vi cdc két qua dat duge ctia dé tai KHCN- 06- 10 thudc chwong trinh diéu
tra nghién cidu bién cap Nha nudc KHCN- 06 (1996- 2000).

IL KET QUA NGHIEN CUU
1. Vé cac dac trung khi tugng

a. Tai cdac tram khi tuong ven bo va ven ddo

Da thu thap s6 licu nhiéu nam va tinh todn thong ké vé gio va cdc thong s6 khi
tuong khdc cho 27 tram khi tuong ven bd va ddo b tri trong ving bién Viét Nam
tlr Bac dén Nam, ké ca Truong Sa.
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Bang 82. Tan sudt tée do gio theo cdc hudng. tai Phu Qudc, thang VI, 1979-1098

I Khodng Hutng gid Tén Téng Xugt

P e df gio Lang XUt 50,54 dam

: cap BOFQ T lieu 980
] )

N LN | E Tse] s [sw] w NW
Lang gio 6528 , 528 131 100.0

i 0

can |l 145 ! 226 | 589 | 060 | 081 | 198 | 238 | 165 ; - 17.02 422 94.72

el 12129 | At | 0g2 | 93| 48 | B89 | 242 P 2145 532 7770

edp il 0.44 © 008 | 0.04 - 089 | 677 | 1258 | 310 - 2391 593 56.25

cap IV 024 . - 0.04 - 024 | 472 | 1105 | 230 . 1859 461 3234

iV 004 | - - . 012 | 262 © &50 | 137 . 1274 316 1375

can vl 0.04 ; . . - | o8 ! 040 | 024 . 0.77 19 1.01

can Vil . - . - - 008 | 012 | 004 - 0.24 6 0.24

cag vl - - - -

s

cin X

cép Xl

cip Xl i

> Xl - - - - - - - - - R N z -

Téng (%) 343 | 363 | 738 | 073 | 319 | 2143 | 4411 | 1113 | 528 | 10000 2480

Vib (mis) 244 | 152 | +26 | 147 | 319 | 488 | 529 | 468 i

CYmaxiris) | 1200 | 400 | 600 ! 200 | 800 | 16.00 | 16.00 | 1400 '

Tai moi tram khi tuong da lap bang tdn suit gié theo cac cip t6c dd gid (cdp
Bopho) va theo cac hudng (tinh cho hai truong hgp 8 hudng va 16 huéng). Bang
tan sudt dugce tinh trung binh cho timg thing va ca nam. T bang tdn suat nay da
v& 1én cdc hoa gid tuong tng. Bang 82 va cdchinh 1424 dua ra vi du tinh todn bang
tan sudt gid v hoa gidé trung binh theo thdng tai tram Pha Qudc tinh theo 8
huong.

Mat khdc, doi v6i gi6 tai timg tram d3 tinh tdc d6 gi6 trung binh va cuc dai theo
thang. nam va theo timg hudng. Téc do trung binh va cuc dai cha timg hudng theo
thang va nam dugc dua ra cling trong bang tan suit da ndi ¢ wén. Toe do gid
manh nhat xdy ra trong ting thang cua g nam duge dua ra trong timg bang
riéng cho mdi tram. Biang83dua ra vi du t6¢ do gié manh nhat tai tram Con Co.

Cén clt vao chudi gia tri cuc dai clia toc do gid tai timg tram. dua vao ham phan
b& Gumbel dd tinh todn ra céc gid tri t6c d6 gi6 cuc dai ¢ thé xdy ra mot lan theo
cac chu ky lap 5. 10. 20, 30. 50 va 100 nam. Bang 3 dua ra gid trj tinh todn cho
tram Bach Long Vi, Van Ly va Hon Ngu. Trong bang da phan biét ra gid tri tinh
cho ting mla va ca nam.

Ngoai ra, da tinh thong ké céc thong s6 khi tugng khéic nhu nhiét do khong khi,
do am. nang, mua, svong mil, déng, bio. Di thong ké s6 con bdo d6 bo vao nudc
ta chia ra theo timg doan bd 1 do trong toan dai ven bd tif Bic vao Nam trong thoi
gian tr 1954 dén 1995. C6 chi tiét cu thé vé timg con bdo (tén bio, thdi gian va
dia diém d6 bo, cudng do bio, téc do gid do duge & mot s6 tram lan can trong
viung, quy dao bdo).
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Thing V Thing VI

Thing VII Thing VIII

CHU THICH S

Tyle: rm—

S ATRR ot

Hinw{oo gi6 . Tram quan tréc: Phu Quéc
Thai gian quan trée ( 1979- 1998)
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b. Tinh gi6 theo nii luoi 1/4 do

Sau khi d& tinh duge t8c d6 gié cuc tri theo cde chu ky lap khdc nhau tal cac tram
khi tuong ven bd va dao, di st dung phuong phdp phan tich khich quan dé noi

ngoat suy dua ra cdc gid tri d6 tai cac nit ludi 1/4 do kinh vi.

bi lap cic so do gid cuc dai ¢ do cao 10m. xéiy' ra 3, 10, 20. 30, 50 va 100 nam
mot lan. flinh 13214 thi du vé gi6 cuc dai xdy ra 10 nam 1 lin, cho mién Nam.

Bang 83. Hudng va tdc dd gio cyc dai (mys) theo tung thang va cd ndm

Tram: con e, théi gian do @ 1976- 1995

Théng
Ham 'll IV v ¥l Vil ¥l 1X X Kl Al Ca nam
WG INH| ] W | W [ td]| NH | W N |14 3W (15| SE 12| NH | 12| NW | 14 | NW l 10| N | 18| NNE |18 [NKE, 18
1977 | N D167 NW | 18 | NNW | 18 | NW : 12 ] NH SE |10 NH | B |WNW | 12| SW |20 NE | %4 | N 14| N '14|Sw|20
T8 ANW 161 N l 4] NW 12 [WNW 18| N [WSw 14 | ESE P12 | SE ) 26 S,NWI Wl N -6 N 142 NE 12| SE | 26
1973 | N 16| NH i 12| NH 12 | MNwW i SN 12 NW 14| sw 12| sE ! 19 SW 30 | NNE ‘ Ml N 0| N [14|SW|3
1980 NEN “l w 1Z] N § NP9 N 1B SW 12| NW 16| SE 1z NE 6| NW 1B N 12f N f12| N 18
1881 | N . 4| NNW 12| ESE i 9 | SE I g | SW 13 sw P12 | sw . 12| 85W ;12§ NH i 12 | NNE | 15 | NNE ; M| N 14 |NNE, 15
1382 NH: 12| MW i 14 | Ny ! 9 NNWE T W |18 Ssw | 10| sw | 12 swW 14| N ! 16 SW | 20| NH (121 N . 14 [SwW 120
S83 M 14| NR . 14 | Nw 120 N 2| N 1z N 0] MW ! 12| W |14 HNE 14| NW | 38 | NNE [ 14 s NMW 12 fNH | 38
B INN 12 nw ; 1] MW 4 NW 2] NS 0| NH 14 N.SW! M 8w il N 12| E ! 16 NH 112 N "4 E |16
S B o :
1985 | W 14 | NNW i 10 NW 14| NW ! 14 SW 10 | WSW 16 | sw i 14| SW , M) NH 12| NE ©35| NH 14| NH |14 | NE| 35
1986 | NE 14 '\JNW? TINNW 140 N 42| N 20| swo 14 ] sw I Wl N4 sw 12| new 24| NH 14| N |1 h:\T:I 24
1987 | N I i NH 9 N ! 12| WH (12| SE | 8 | SW i 12 [WSW 14w : 28 | NH ; 9 N : 4 N 1 N |14 N . 18
1288 | N0 | NW 2 r«..r\'w? 2] 0N 12| SE 8| sw l 121 3w 10| sw : 9 Iy ! oy N ! M| N I B N 14| N 16
CERDOINW 14 ) NE L 12| MW 12 MW 10| B 18] SW 14 [ NNW 14 ) Sw 2] sw 12| w J N I 4] NH G| W38
1990 [N 14 N i 2] NH P 7 N 19| N 1zf w T2 sw ‘ T sSW ‘ 28 | NNE i B NE ‘ 16| N ‘ 16 | MNE 14 |NNE| 35
1981 | N 2| N i 21 N 2] N 14| N 12| SW 13| sw i 12 Sw | 16| NE P12) NH | 12 | NE | 121 N 14|sw]|16
1902 [HW. 12 N 10} N S 10y BSE I 9| BW 13| wSw 12| sw ! 0] Sw I Bysw 9 N | 15 | NNE ! 15 MW . 15 ENH [ 15
1932 | N I TEONWOB I NNW 1z oW ! T2 NW 12 ] SW 12| NH 12) NH O 12 WW ¢ | NE ) 14 | NH f 4] N 14| NH : 14
1984 | N CE | NNW 2| M : B OSE 2 WNE 14 SW e[ swW 14| SW 16| MW 9| N 16| E 12| NE 16 SW? 18
1895 \IW: 140 N 44 N,Nwi | ONwW i 12| WN | 10 'SW | 12 8w ' 12 W.SW. ) E M| N 1] N : B8] N 12] N |18’

NH: nhiéu huéng
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Bang 84. T6c d9 gio cuc dai ¢ thé xay ra 113n trong nam
Tram: Bach Long Vi

Mia Chu ky 13p T nam) N
5 10 20 30 50 00 |

Deng 247 2656 285 295 308 128

Xuén 24.0 263 285 298 314 136

He 340 39.2 441 470 505 553

Thu Y 410 46 489 526 575

[Nem . ®8 | 450 | s1 | san 66 | 616

Tram : Van Ly

Mua Chuky 1ap T (nam)
! 5 T 30 50 100 |
Dong RTY: 172 183 18.8 196 206
Xuan 19.8 220 253 268 26.8 o34
He 287 331 373 397 28 | 469
Thu 295 9 | 404 43.1 469 520
Nam 327 38.0 430 459 436 545 |
Tram : Hon Ngu
" Mia ! Chu ky [3p T (nam) |
s . 1 20 30 50 00
Dong 19.2 220 248 26.3 283 30
Xuan 195 229 262 280 30.4 336
He 234 279 22 7 | w78 42.0
Thu 296 358 418 453 495 555
Nam U o 379 137 470 512 56.9

¢. Xac dinh «. 1o trung tinh todn ciia gié phuc vu xdy dung cong trinh bién
ba sir dung s Tien do gié & mot s6 tram khi tugng ven bd va dio phéan bo dai dién

trong dai ven b Viét nam dé tinh toin cdc dic trung gio phuc vu xay dung cong
trinh bién.

Tai moi tram da xdc dinh chudi gid tri toc do gi6 cuc dai thuc do theo timg nam
voi khoang ldy trung binh trong 2 phiit & do cao thue (& cia tram do. Sau do can
ctt vao Tiéu chuan Viét nam TCVN 6710-2, 1997 dé tinh phan b6 t6c do gi6 &
cdc d¢ cao khdc nhau véi thdi khoang 14y trung binh khdc nhau. Tinh ra gid tri toc
d6 gi6 cuc dai ¢ do cao 10m vdi thivi khoang 14y trung binh 13 | gid cho c¢dc tram.
Day 1a gid (ri can thi€t cho cdc tiéu chudn xay dung. Kiém nghiém luat phén phoi
cua cdc chudi t6c do gid ndy cho thiy chiing déu tuan theo luat phan bo xdc suat
Gumbell va tuy theo s liéu do dac tai timg tram cdc tham so phdn phoi 0 moi
tram la khidc nhau. Ngoai ra cic dic trung thong ké khac nhu tri 8O trung binh, v,
phuong sai o . do léch chudn o, ciia gid tri v, ,,& méi tram ciing dugc xdc dinh.
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Hinh 143. So dé phan bé téc dé gié cuc dai (M/S) & dé cao 10m so v&i mat bién co thé xay ra 1
I&n trong 10 ndmM
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Ti¢p theo di xdc dinh cdc gid tri t6c do gié tinh todn. Vi chudi so licu tai mébi
tram da c6 cung luat phan bé Gumbell di biét ¢6 the xdc dinh duoc cic gid tri toc
d6 gio tinh todn Gng véi cdc thoi khoang lay trung binh khdc nhau (3s. 5s, 15s,
Iph, 10ph va 1h), ¢ cdc do cao khac nhau (5, 10, 15, 20, 25, 30, 35, 40 mét) theo
cdc chu ky lap khac nhau (5, 10, 15, 20, 25, 30, 50, 75 vA 100 nam). Bang s5¢hi ra
két qua tinh cho tram Con C0 1ai cdc do cao 5, 10, 15, 20, 25m.

Bang 85. Téc dd gio tinh fodn (m/s) Ung véi céc théi khodng Idy trung binh, déc cao vé chu ky

lap khac nhau
Tram: Con Co; Kinh, vido: 107 22°E, 17 10N

z(m) | Nindm) 5 10 15 20 25 30 50 75 100
Uis)

5 3 298 383 | 85! 407 424 | 424 | 476 50.6 52.8
5 291 345 | 376 | 387 M4 | 427 | 465 49,4 51,5
15 277 329 358 378 394 40,7 442 47,1 491
&0 26,1 0 | 337 | 387 7 84 | #17 444 46.3
600 238 283 | 308 | 326 339 | 350 | 381 40,5 42,3
3600 223 265 | 289 | 305 318 | 328 | 357 380 396

10 3 329 390 | 425 | 449 468 | 483 | 526 559 583
5 32,0 380 | 414 | 438 456 | 47.1 512 545 56,8
15 304 360 | 92| 415 432 ] 446 | 485 516 538
80 285 338 | 68 ! 389 405 | 418 | 455 484 50.5
600 258 306 | 333 | 383 367 | 9| 412 43,8 457
3800 240 285 1 34 329 342 | 3B5 | 384 40,9 42,8

15 3 350 46 | 453 | 479 499 | 515 | 560 59.6 62,1
5 341 404 | 440 | 465 485 | 50,1 54,5 579 60,4
15 322 382 416 440 458 | 473 1 514 547 570
el 30,1 357 | 3891 411 428 | 442 | 480 511 533
600 271 322 | 350 | 370 386 | 388 ] 433 46,1 48,0
3600 252 299 | 325 | 344 358 | 370 | 402 42,8 448

20 3 367 436 1 475 | 502 523 | 540 | 587 62,5 65,1
5 357 423 1 484 48.7 508 | 524 | 570 60.7 3.2
18 336 399 434 45.9 478 494 537 57.1 59.6
60 33 372 1405 | 428 445 | 460 | 500 53.2 55.1
600 281 334 | B3| 384 400 | 413 1 449 478 498
3600 260 309 | 337 | 358 374 383 [ 416 443 46,2

25 3 38,2 453 | 493 | 524 43 | 56,1 60 549 676
5 37,0 440 | 479 | 5086 527 | 844 ¢ 532 63,0 65,6
15 348 43 | 450 | 475 495 | 511 55.6 582 817
60 323 34 P B | 442 480 | 475 | 517 550 573
600 29,8 344 ) 374 | 395 412 | 425 | 463 492 513
3600 26,8 318 | 346 | 366 381 393 | 428 455 474
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2. Vé cac dic trung thuy vin

Pa chon phuong phép noi suy t8i vu dé sir dung tinh todn. Tai liéu sit dung dé
tinh todn la tai liéu do dac vé nhiét do va d6 mudi theo mat rong ciia cic chuyén
khao sat trong chuong trinh hop tdc Viét-Nga (1989-1995). Da kiém nghiém
phuong phap qua cdc diém c6 tai liu thue do. Két qua cho thay, nhin chung gida
tinh todn noi suy tol vu va thue do phan 16n ¢d sy phit hop khd tot véi sai s6 cua
phép noi suy (8 vu (eps) khong vuot qud gid tri 0.12 va sai s6 tuyét doi khong
Vgt qua gia tri 0.5°C dai vér trudng nthiét do. con véi truong d6 mudi cdc gia tri
tuong ung la 0.60 va 0.9%..

Trén co s& cde s6 licu thu duoe di quy vé cidc 6 vuong kich thude méi chiéu 1 do
va 1/4 do. Sau dé (hong ké tim ra cic gid tri trung binh, gid tr1 cuc dai, gia tri cuc
tiéu tai tiing 6 d6 va lap cic so do tuong Gng ting thang. tling nam.

3. Vé muc nudc triéu

Pé mo phong dao dong muc nude thity triéu va dong thiy triéu dd sir dung mo
hinh TIDEFLOW-2D do Vi¢én Thiy luc Wallingford xay dung va két hop voi méd
hinh TRIEU-2D do Phan Vién Co hoc Bién xiy dung trong khuon kho cdc dé tai
cip nha nude KT.03.03 va KT.03.06. D¢ su dung md hinh tinh todn cho ving
bhién cu the d¢ rit ra nhiing dac trung ch€ do. can thiét phai kiém ching moé hinh
bing nhimg tai liéu do dac thuc 1€, Da st dung khai lugng 16n nhitng tai liéu do
cho muc tiéu nay.

- P& kiém chung tinh todn cdc song iéu don di st dung cic hiang $6 diéu hoa
cia 4 séng chinh (M,, S,. K. O)) tai 74 diém ven bd va dao.

- D4d so sdnh két qua tinh todn bién bd va pha cua 4 séng chinh (M,, S,, K., O
véi cdc gid tri nhan duge tir phan tich diéu hoa s6 llLll do dac tai cic diém ké
trén. Két qua so sdnh cho thay giita tinh toan va thuc i€ twong doéi phit hop ca
vé bien do 1an pha clia timg séng thanh phan & phin 16n cic diém.

- B¢ kieém nghiém két qua tinh toan muc nude tong hop di so sanh véi muc
nude dua ra trong bang thuy triéu tai cdc tram trong cdc thing va cic nam
khac nhau (cdc tram Cira C)ng, Hon Gai, Hon Dau, Clra Hoi, Cira Gianh, Cia
Viéet. Da Ning, Quy Nhon, Viing Tau, Dinh An, Ha Tién). S6 liéu so sanh la
muc nudc ting gid trong ca thing lién tuc. Giita tinh todn va bang triéu tuong
d6i phit hop vé bién do. sai léch 16n nhét khoéng 20% con vé pha hau nhw khd
trung hop.

Ngoii ra con st dung cdc tai ligu do mue nude ngan ngay (7 ngay) tai 14 tram do

& cdc khu vuc Nam Ha, Thanh Héa , Ha Tinh, Quang Binh, Vinh Van Phong, Clra

Dinh An, Con Do trong thisi gian tir 1993 dén 1998 d€ kiém dinh myc nude téng

hop tinh toan.

K&t qua so sdanh cho thay tinh todn vi quan tric trong dot phit hop nhau.
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- Vin d¢ tinh todn ddng triéu & day dugc quan tam dic biet. Boi vi tir trudce téi
nay cac mp hinh tinh triéu di luu y nhiéu va mo phong tvong déi sat dao dong
muc nudc thity tri€u, con dong triéu thudmg con sai lac.ddng ké. Vi biic tranh
dong triéu rit nhay cam véi su tic dong cua luc ma sdt day, dic biét & nhimg
ving nude nong. Vi vy 1dn nay dé tai da cd ging thu thap nhiéu tai liéu do
dac vé dong & cdc vang khéc nhau dé kiém ching va hiéu chinh mo hinh tinh.
Da su dung s6 liéu thue do tai 36 tram ¢6 tai ligu do dong chay dé kiém chiing
md hinh,

Nhin chung so sinh gifra két qua tinh toan va do dac v¢ dong chidy tuy vé mitc do

phit hop ¢6 kém hon so véi két qua myc nude, nhung phan 16n céc trueong hop so

sanh cho thdy két qua tinh todn 1a gan véi thuc 1€, ¢6 thé chap nhan duge. Ding
diéu bién béi ca modun 14n huéng van toc cha tinh todn va do dac kha gi6ng
nhau, vé d6 16n cia chiing néi chung ciing phit hop.

Sau d6 da st dung mo hinh d6 d€ tinh cic hiing s& diéu hoa thivy tridu (H, g) va

dong trieu (Hu, Hv, Gu, Gv) clia 4 séng chinh (M,, §,, K, O)) trén mang lusi

1/12 d6 kinh vi va in ra cdc gid tri tai cdc nut luéi | /4.d6 kinh vi.

Da tinh todn bai todn du bio muc nuéc va dong tridu téng hop trong chu ky 19

nam tai nhitng nit ludi 1/4 do. Chon ra tai d6 nhing gid tri do cao thuy triéu cao

nhat va thap nhat. gid tri dong tridu dang, tridu rit cuc dai cing véi hudng ehay
cia ching. Nhitng két qua ndy duoc biéu dién dudi dang cdc so dé phan bo.

Da phan ving ché d¢ thiy triéu va dong triéu ving ven b Viét nam:

Can cif vao cdc gid tri hang s6 diéu hoa thily triéu va dong tridu tinh duge cho

cac song chinh, da phan loai ch€ d¢ thily triéu va dong tridu theo chi ticu

Vander-Stock v

F= Hy, +Hy,
Hy, + H,

F=0.0+0.25 : Ch& d6 bdn nhat triéu déu
F=0.25 + 1.50: Ch& d6 ban nhat triéu khong déu
F=1.50 + 3.00: Ch€ d¢ nhat triéu khong déu
F>3.00 : Ché do nhat triéu déu
Nhin chung, ch€ do dong triéu phiic tap hon ché d¢ thiy triéu.

Ve d6 Ién thi thily triéu gidm ddn tir bic vao nam 16i Hu€ 1a nhé nhat. sau d6 lai
tang dan tir Hu¢ trg vao Nam Bo. Phia bd vinh Thdi Lan thi thiy tridu gidm dan
wr Ca Mau dén Ha Tién. Néu nhu & khu by Quéng Ninh do 16n (hily triéu cuong
dat t61 trén 4 mét thi & ving Thuan An (Hué) d6 I6n triéu con 0,50m, vung Nam
Bo khoang trén 3m, bd tay Nam Bo khoang nhé hon Lm.
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Pa tinh toan va dua ra cac ban do phan bo ché do (hinh 3).

Hinh 144. Ban dé phan bé ché do thuy triéu (hinh tréi)
vé dong triéu (hinh phai.

4. Vé muc nudc cuc tri

Can ct vao tai liu vé cdc hang so diéu hoa thily triéu tai cic tram dinh diém
phan bo doc ven bo nhan dugc do phén tich cac chudi do muc nudc dai ngay, da
tinh do cao muc nudc triéu cuc dai v cuc ti€u xdy ra tai cdc tram nay bang 2
phuong phap: Phuong phép tinh todn du bdo biang phuong phép di¢u hoa cho chu
ky 19 nam dé tim ra gid tri va thoi gian xdy ra cyc tri; Phuong phap Peresupkin
tinh todn cuc tri triéu thién van theo gid tri cdc hing s6 diéu hoa; Sau do téng hop
lai va chon gid tri cao nhat va thap nhat ctia muc nudc tri¢u c6 thé xay ra.

Pi tinh thuy triéu cho ting nit lugi 1/4 do trong sudt chu ky 19 nam. Chon ra
gid tri muc nudc tricu cuc dai va cuc tiéu cling thoi diém xay ra ching trong chu
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ky noi trén trong toan dai ven bd. Pong thai tai timg mit niy con chi ra gia tri do
16m thuy tricu 16n nthat ¢6 thé xay ra. '

Bang 86 1a thi du tinh cho cdc tram tr Hon Dau dén Cira Hoi.
5. Vé ché€ d6 nude dang bao

Ché d6 nuée dang bdo dai ven bd Viét nam vi moé hinh tinh todn duge chi y&u
dua theo két qua dé tai cap nha nudc 48B.02.02 “Nudc dang do bio vi gié mua”
(1985-1990) va KT.03.06 “Cong nghé du bdo nude dang bdo ven bd bién Viét
nam” (1991-1995). O day ¢6 tinh todn bé sung theo cdc ngudn tu liéu méi dé
hi¢u chinh thém nhiing két qua cho cdc doan by mién Nam (xem phin nudc dang
do bdo va gié miia).

6. Vé dong chay

Dé mo phéng bic tranh dong chdy trong viing bién Viet nam d sir dung mo hinh
phi tuyén nu6c nong 2 chiéu FLOW-2D do Phan Vién Co hoc Bién xay dung
trong khuon khé céc dé tai nghién citu cap nha nudc 48B.02.02. KT.03.06.

Trude khi s dung dé€ tinh todn bic tranh dong chay cho viing ven bd nhiam cung
cap céc thong s¢ vé dong chdy cho viéc xiy dung cong trinh, cin thiét phai hiéu
chinh va ki€ém ching mo hinh cho hang loat cic diém khdc nhau & nhitng viing
khac nhau trong dai ven b nude ta. Cde diém nay 12 27 tram do lién tuc trong céc
dot dicu tra khao sat do Phan Vién Co hoc Bién tién hanh.

Da trinh bay chi tiét nhitng d6 thi so sdnh gitta tinh todn va thuc do & tit ca cic
tram da néu trén. C6 thé nhan xét chung ring giita két qu4 tinh todn va do dac c6
su phu hgp nhat dinh, trong pham vi chip nhan dugc.

Sau d6 da s dung mé hinh nay dé tinh cdc truomg dong chay.

Mién tinh 12 cA ving Bién Pong tir kinh tuyén 99° dén 121°E. vi tuyén 1° dén
25°N chia thanh luéi tinh véi budc khéng gian 1/8 do.

Can ct vao tai liéu trudng gi6 trung binh thing trén toan Bién Dong da tinh ra
truong dong chay trung binh cho timg thdng trén mang ludi khong gian di néu
trén. Thi du hinh 145.

Ciing da tinh dong chay gay nén do gi6 cuc dai x4y ra v6i tAn sust xudt hién khdc
nhau: Cin cwr vao trudng gié trung binh thing trén toan Bién Doéng d3 tinh ra
truong dong chdy trung binh cho timg thdng trén mang luéi khong gian di néu
trén. Sau d6 theo yeu cau chung ctia dé tai da in két qua cu thé (modun, hudng va
v€ vectd) cho timg nit cdch nhau 1/4 d6 cho toan dai ven by nudce ta. Hinh 145
chi ra trugng dong chay thang 7 cho viing bién phia nam véi cdc mang ludi khong
gian 1/8 do va 1/4 406 tuong ng.
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Bang 86. Muc nudc MAX . MIN trong chu ky 19 ndm (1972-1990)
va myc nude cyc i thién van cla cac tram ta Hon DAu dén Cua Hol

Muc Cuc trf theo du bao chu ky 19 ndm Cuc tri thién van
STT | Téntram n?r::q;b Ngay_théng MAX(c Ngay_théng MIN Muc Muc
nam my nam fcm) nudc nude
MAX | MIN {cm)
{em)
1 Hon D&u 191 2341211987 404 4/711989 7| 40196 9.42
(20° 40' 1067 49) .
2 | Hon Gai 206 2311211987 442 1411987 5| 44114 -6.58
(21° 57" 107° 04}
3 Cira Ong 219 231211987 478 147611987 4 | 468351 -14.30
(21° 02 107° 22 :
4 | CaTe 208 231211987 | 487 2311211987 9 ' 46862 | -1157
{20° 58' 107° 46"} |
5 | Balat 192 2311211987 364 15/6/1987 11 | 36440 10.85
(20° 21" 106° 38" ' .
6 | Lach Trudng 184 2311211987 341 15!63_198? 9 | 34378 ~10_.'50
| (1953 105° 56) !
7 | Lach Thei 150 1/1 11987 267 | 15611987 17 | 271.99 1267
{(19° 06' 105° 40"} 1
8 | ClraHoi 171 251111987 324 15!6!19'2‘3? |20 | 32361 TPy
(18° 46" 105° 45) ]

Tur ta1 liu do dac gi6 tai cdc tram ven bd va dao da tinh ra phan phéi gié
cuc dai xay ra theo tan suat hiém véi cac chu ky lap khac nhau (5, 10, 20, 30, 50
va 100 nam) trong vimg bién ven bd. Trude hét ¢ thé nhan xét ring, khong thé
c6 mot trudng gié manh cuc dai nhu vay xdy ra cing mot lic dé tac dong dong
thdi 1én ca vang bién. C6 thé xem gid tri cuc dai tai mbi diém tinh duge 13 déng
gop cua nhiing con bao. Pham vi tic dong cla nd 161 trudng dong chay va muc
nuée bién khong thé vuot qua kich thudc mot con bio. Vi vay d€ tinh todn ra
trudng dong chay tuong tng véi cdc gid tri gid cuc dai nay can phai xem x¢t nhu
ing véi moi gid tri gié cuc dai s& t6n tai mot con bio ¢ cudng do tuong ing.
Quy dao cua cdc con bdo nay duge chon gia dinh theo cic hudng d6 bo khdc
nhau vao bd, can ¢t vao tai liéu théng ké vé quy dao bdo dé tim cic hudng dic
trung nhat dinh. Nhu vay tai méi diém ven bo cich nhau 1/4 dé chon mét cudng
do bao tuong ung vor gia il gidé cyc dai tai dé va tinh cho 4 dung quy dao ¢0
huéng d6 bo viio bdy khdc nhau. Hinh 146 chi ra ban dé phan bo dong chay xay ra
do truong gio cuc tri xudt hién theo chu k¥ 1ap 20 nam 1 lan.
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7. Vé song bién

a. Phuong phdp tinh
Phuong phap tinh song ngoai khoi:

Tai cdc viang bién kin hoac nira kin, tuong doi bi han ché vé da gi6. tén tai dang
song gi6 1a chinh nén da st dung phuong phdp SMB dé tinh séng ngoai khoi.
Phuong phdp SMB da dugc xay dung trén co sé cdc cong thiic tinh dd cao song
hitu hiéu va chu k¥ trung binh cdia séng phu thude vio téc do g16 trén mat nudc,
da song va do sau diém tinh. Phuong phap ndy di dugce sir dung cho cic ving ven
b Vinh Bac Bo va Vinh Thdi Lan.

Tai cdc ving bién rong véi da gié Ién va luon tén tai séng limg két hop vdi song
gid. da su dung phuong phap phé tham s6 dé tinh séng ngodi khoi. Phuong phdp
nay duge xay dung trén co s¢ phuong trinh can biang nang luong céc thanh phan
pho Vviét dudi dang tham s6, duge giai riéng cho truong hop séng gié va séng
limg, sau d6 téng hop lai. Két qua nhan duge 1a do cao song 16n, chu ky va huéng
song trung binh cda séng tong cong tai ting diém tinh phu thuoc vao t6¢ do gio
va cdc tham s6 tinh todn khéc (do sau, budc thai gian, hudng séng, khodng tan s§
tinh song ling ...). Phuong phdp ndy duge iing dung cho viing ven bas Mién Trung
va Nam Bo (tir Da Nang dén Ca Mau).

Trong trudng hop 6 bio phai sir dung phuong phap phé hoic phuong phdp thong
ke tinh cho séng bao. Két qua nhan dugce 13 d6 cao, chu ki va hudng séng tai cic
diém tinh phu thudc vio cdc tham s6 bio (t6c d6 gié cuc dai, ban kinh gié cuc
dai. hudng va t6c do di chuyén cha béo ...). Cic viing Vinh Bic Bg, ven bd Mién
Trung va Nam B0, thudng c6 biao véi cudng do ding ké hoat dong, da si dung
phuong phédp phd d¢ tinh todn. Vang bd phia Tay ctia Nam Bo ven by Vinh Thai
Lan, hi€ém c6 bdo xdy ra vi néu c6 thudng khd yéu, di st dung phuong phéip
thong ké thuc nghiém cla Bretschneider dé tinh séng bio theo céc tham sé bio.

* Phuong phép tinh séng viing ven bo

Sau khi tinh duge séng ngoai khoi, tuy thuoc dia hinh ddy bién cia khu vuc sé
tinh séng lan truyen tir viing nude sau vao khu vuc ven bd cho ting diém riéng
bi¢t theo mo hinh khiic xa hoic mo hinh RCPWAVE. Néu khu vuc tinh todn c6
dia hinh ddy tuong doi don gidn, cdc dudng dang sau phan bd déu din va song
song v6i dudng bd thi cé thé sir dung phuong phdp tinh theo mo hinh khic xa va
bi¢n dang séng d¢ tinh todn su truyén song tir ngodi khoi vao trong viang gan bo.
Phuong phdp nay tuong d6i don gian va dam bio do chinh xdc cdn ihiét. Con néu
dia hinh ddy bién déi phic tap thi sit dung mo6 hinh RCPWAVE. Co s¢ moé hinh
la gidi hé phuong trinh mo 4 qud trinh truyén séng trong va ngoai ving song vo
¢6 tinh d€n cdc hiéu dng khiic xa. nhidu xa va tiéu tdn nang lugng. Cac phuong
trinh dugc giai bang phuong phap s6.
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»  Kiém nghiém cac phuong phap

D€ kiém chimg két qua tinh todn theo cac phuong phdp néi trén da sir dung cic s6
liéu do s6ng biang may tu ghi DNW-5M trong cdc dot kKhao st tai 8 viing ven bdy
nuae ta.

Ba so sanh chi tiét gifta két qua tinh todn va so liéu do dac. C6 thé dua ra nhan xét
chung rang cédc két qua tinh va do dac chi tuong dai phit hop, con ¢é nhitng sai
lech khdc nhau vé do cao nhdt 1a khi séng nho vi th€ nhiéu trudng hop sai sO
twong doi kha 1én. Véi séng 16n sai s6 tuong doi- ¢ giam di hon. VE chu ky két
qua cling gan nhau hon. Can luu ¥ rang, ngoai sai s& cta ban than phuong phap
tinh séng con ¢é déng gép clia sai $6 xdc dinh trudng gié xudt phat dé tinh toan,
trong nhi¢u trudng hgp sai s6 nay cling rat dang ké.

b. Cdc ddc trung ché do song viing ven bo Viét Nam

Céc diém tinh song trong viing ven bd nudc ta gom 53 diém cho viing ven b vinh
Bac Bo. 57 diém cho ving ven b mién Trung vd Nam B¢, 20 diém cho ven by
vinh Thai Lan.

Dé tinh séng cho viing ven b& Vinh Béic Bo va vinh Thdi Lan bang phuong phip
SMB, di thu thap s6 liéu gié do dac nhiéu nam (chudi 20 nam lién tuc) do 1 ngay
4 obs tai nhiing tram khi trong & cdc dao ngoai khoi dai dién. Nhu vay mdi tram
s& thu thap hon 29.000 s6 liéu. Cu thé d¢ tinh séng cho viing ven bd Vinh Bic Bo
da 14y gi6 tai tram Bach Long Vi va Cén Co (tir 1976 dén 1995). Con dé tinh séng
cho viing ven bo vinh Thdit Lan da 1y gio tai tram Phd Qudc (tir 1979 dén 1998).

D¢ tinh s6ng cho khu vire ven bo mién Trung va Nam B¢ bang phuong phip phd
tham s6 ta cin c6é ban d6 trudng gié 10m trong pham vi ca bién Dong. Pa thu
thap ban do loai nay do S& Khi tugng Nhat Ban (JMA) cong bé vdi $6 ligu ¢6 do
phan giai trén 1u6i 2.5 do Kinh vi, sau dé quy vé ludi 1°x1° cho toan bién Dong
(g6m 237 di¢m tinh). D2 thu thap ban dé nay lién tuc hon 2 nam (tir 1/8/1998 dén
31/8/2000), ¢t mbi ngay ¢é 1 ban d6 vao 7 gid sdng. Tong cong c6 762 ban dob
nhu vay.

Pé tinh song bao da thu thap s6 liéu cdc con biio xay ra trong thoi gian thu thap
s0 liéu gio tuong dng dé tinh todn.

Can c(t vao tai liéu do gi6 theo timg obs tai cdc tram hoic ban do phan bd truong
gi6 theo khong gian, di tinh ra cdc tham s6 s6 song tuong iing cho timg diém
trong mang ludi tinh ca dai ven bo nudce ta, két hop vdi két qua tinh séng khi cé
bao xay ra. tai mdi diém nay ta sé nhan duogc 1. chudi s6 liéu bién déi cic tham s6
séng theo thoi gian. Xir 1y thong ké cic chudi s6 liéu nay, dd nhan duge cho timg
diém cdc dic trung thong ké ché do séng nhu sau: ‘

» Bang thong ké cdc yéu td séng, nhu do cao trung binh, chu ky trung binh, d6
cao theo cac suat dam bao khic nhau (0.1%, 1.0%, 5.0%, 13%) cho c4c hudng
song nguy hiém trong 16 hudng theo cic chu k¥ 1ap khac nhau (1, 5, 10, 20
nam). Bang 6 dua ra vi du tinh tai tram s6 10 ven bo Vinh Bic Bo.



Phan 4. V. Cdc dac trung ky thudt déi bo 193

Bang k¢t qua tinh séng cue dai xay ra véi cée chu ky lap khdc nthau (10, 20,
25,50 va 100 nam). Trong bang chi ra hudng cla song cue dai. cic el trn do
cao va chu k¥ twong tng voi cde chu kv lap. Bane 7 vi du Kkt qua tinh song
cue dad tai mot so dicm ven bo Quang Tri. “Ihira Thicn.
Bang phan ba 2 chidu cia do cao vi chu k¥ séng tinh trung binh cho dmy
lhcmw va ca nam. Trong d6 dua ra gid (ri dn sual xuat hmn song theo g
khoang do cao vatimg khoang chu kv séng. Bang & dua vi du phan bo 2 chicu
cua dO cao vachu k¥ song tai tram 73 ving bicn Khanh Hou
Bang 87. Théng k& cac yEU 16 s6ng, IRAM: 16
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Bang B&. Tinh song cue dai xdy ra vai cdie cnu <y G khide nhau
TRarm: 49
BANG KET QUA TINH SONG CLUC DA
PHUC WU X&Y DUNG CONG TRINH BIEN
TRAM: T:49  HUOMNG SONG: ENE
CITU KY T.AP 1ONAM 20 NAM 23 NAM SOONAM OO0 NAM
[sig |m| 1.56 [.56 [.56 1.56 .56
Tmax [S] 8.9 9.1 9.2 .3 9.5
Tram 50
BANG KET GUA TINE SONG C o DAl
FHUC WL XAY DUNG CTONG TRINH Bl
TRAM: T:50 HUGNG SONG: SE
CHUVRY AP [0 NAN] 200NN 2A NAB SN AR AR ARY|
Hsig [m] 2.89 2.8Y 2.89 2.89 2.89
Tmax [§] 1.1 I1.3 11.4 1.7 (1.9
Trc_:rh; 51
BANG KET QUA TINH 50ONG CUC DAl
PHUC VU XAY DUNG CONG TRINH BIEN
KHU W UC WEN BO BIEN MIEN TRUNG
TRAN: 5] HUONG SONG: N.NNE
CHU KY LAP 10 MAR 20 NAM 25 NAM 50 MNAM 100 NAR
Hsig [m] 6.40 6.80 6.93 7.32 132
Tmax | S] 11.3 1.7 11.% 12.1 12.4
Tram: 52
BANG KET QUA TINH SONG CUC DA
PHUC vU XaY DUNG CONG TRINH BIEN
KHU % UC WVEN BO BIEN WMIEN TRUNG
TRAM: 52 HUONG SONG: MNMNE
CHU KY LAY TONAA] 200 NAMI 23 NI S0NAMN 10 N AN
Hsig {m] $.00 8.50 8.66 9.15 G9.65
Tmax | S| 12.6 12.9 13.1 13.4 [3.8
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8. Vé van chuyén bin cat

a. Lua chon va kiém dinh phuong phdp tinh todn

Da su dung chuong trinh SEDTRAN tinh vin chuyén bim ciit theo ting Obs quan
trac s6ng cho vimg ven b nudc ta. Cic s liéu dua vio tinh todn 13 tham s6 song
ving nudc sau theo timg Obs cdch nhau 6 gio cua chudi nhiéu nam lién tuc nhéan
duge tr tinh todn séng. do siau. cdc tham $6 clia mat ¢it vuong goc val bo, cic
tham s6 vé bun cdt diy. dinh hudng cia duong bo. Trong chuong trinh
SEDTRAN cai tién ¢6 thé tinh toan dong van chuyén bin cit theo cic phuong
phap khac nhau (CERC, Bijker, Englund-Hanxen. Vanrijn)., ¢ day ta su dung
phuong phdp Bijker vi né tuong déi phit hgp véi dac diém dia hinh va bun cit day
& cdc ving ven bd nudc ta. Céc két qua dua ra bao gém: dong van chuyén bun cat
vé phia phai. vé phia trdi. ddong tinh vi dong téng cong cho ca thai gian tinh todn
tuong Ung véi chudi sé liéu dua vao va cde gid tri trung binh theo nam.

- Kiéni dinh plurong phdp:

Céc 56 lieu do dac v¢ dong chay doc by va dic biet i cic so licu vé dong vin
chuyén bln cat doc bd & cde ving ven b nude ta hién nay rat hiém vi hiu nhu
khong du tin cdy d€ cé thé Kiém chiéng cdc két qua tinh todn. Do vay, ¢ day dé
kiém chiing phuong phdp da so sinh keét qud tinh toan dong chay song va dong
van chuyén bimn cit vai k&t qua bai todn méu cla Bijker cho mot ving ven biy gia

dinh. Cic ket qua so sdanh cho thay chuong lunh tinh toan da duwoc lap ¢ day la
ding.

Mat khic di sir dung s6 licu dong ven doc bo do dac tai tram Lé Thiy (Quéng
Binh) va Phan R{ (Binh Thudn) d€ chon ra hé s6 trao déi réi ngang thich hop cho
moO hinh tinh dong chay do song ctia Longuet-Higgins.

Sau cling da so sdnh két qua tinh dong van chuyén bin cdt doc bd theo cic
phuong phdp khac nhau (CERC, Engelund-IHanxen, Vanrijn va Bijker) cung tinh
cho ba ving dic trung cho thiy ca 4 phuong phdp déu cho két quai gidng nhau v¢
dinh tinh gita cic dong van chuyén bun cat vé phia phai. phia trdi, dong tinh vit
dong tong cong. Nhung vé dinh lugng cia dong van chuyén bin cdt vi phan bo
theo mat cat tir bo ra khoi thi gitta cde phuong phap ¢o su sai khic 1o rét. Cac két
qua cua phuong phap Bijker luon nam gita cdic phuong phip. Vi vay sit dung
phuong phdp Bijker d¢ tinh dong vin chuyén bun cit ¢ nude ta lit hop 1y hon ca.

b. Két qua tinh todn

Cac tram ven bo phan ven bo duge bé tri trén toan bo dai ven bd nude ta. Tong

cong c¢d 46 tram. trong dé mién Béic 1a 10 tram, mién Trung vh Nam Bo 1& 30

tram. vinh Thai Lan 6 tram. Tai mdi tram nay da nhin duge cdce dac trung ché do

sau:

- Bang phan bo dong chay séng theo mat cat vuong gée véi bo. trong do chi ra
hudng cua dong chay cuc dai nim. Doc theo mat cét. tréen moi diém cdch nhau
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25m tr mép nude ra khoi xa gan Tkm dé chi ra do sau, do cao sone hito hicu
va vin 10¢ dong chay séng.

- Bang linh ¢h¢ do dong van chuyén bun cdl, trong d6 chi ra 1dng lugng van
chuyén v& phia phai, v¢ phia (rdi, tinh viu 1dng cong. Hdng thist tinh ra rung
binh nam cho cic dai luong trén. Ngoai ra. trong mdi bang con chi ra thoi gian
ko dai cua chudi so licu dua vao tinh, hudng dudng bo. 6 Obs s¢ licu séng
duge tinh, bude thoi gian tinh, sO trudmg hop lang song. Bang 90 dua vi du k&t
qua tinh che dd van chuyén bln ¢dl cho vime Cloa Viél-Thuan An-Tu Hién.

- Bang phan b6 dong van chuyén bin ¢al trén mat cat vuong ede vii ba. 1ren
moi dicm chia mat cat tr mép nude ra khoi cich nhau 25m ra (6i xa gan | km
dd chi ra do sau va dong van chuyén bun cdt trung binh nam v& phia i viy vé
phia phai. Bang 10 dua vi dy cho ving Ci Nd-La Gan,

- Bang phan bd dong van chuyén bon ¢at tinh theo gid tri séne hitu hicn cue dai
theo 2 mia gid ¢6 tinh dén dong tricu cye dai trong chu k¥ 19 nam (rén mill
cal vuong goe vai b eling trén timg didm cdach nhan 25m. O mdi diém chi ra
dd sau cua diém tinh va dong buin cdt trung binh nam.

Bang 90. Ché dé déng van chuyén ban cdt
vong 12: eua thudn an - CUA TU HISN
TINH TOAN CHE DO DONG VAN CHUYEN BUN CAT NAM THEQ PHULONG PHAP BIJKER
YUNG: CTHUAN AN - CTU HIEN
FILE SO LIEU TINH: STr1.DAT

BANG 90,1
TOMNG LUONG VAN CHUYEN BUN CAT (m*"3)
DANG YE PHIA VE PHIA
SONG TRAI PHAI  TINH  TONG CONG
SEA 0.23E408  OA5E+07  0.12E407 GATE+07
BANG G0.2

DONG VAN CHUYEN BUN CAT (M™*3/nam)

DANG VE PHIA  VE PHIA
SONG TRAI PHAI TINH  TONG CONG

SEA -0.11E+06  0.70E+06  0.58E+06  0.82E+06

TONG KET SO LIEU TINH
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THOI GIAN SO LIEU DUA VAO TINH LA : 2.1 nam
CAC TINH TOAN DONG VCBC DUQC TINH VO! HUONG DUONG BO: 325 do.
762 50 OBS SONG DUOC TINH VOI BUOC THOI GIAN : 24 gio
391 TRUONG HOP LANG SONG.
Bang 91, Phan bd dong van chuyén bOn cat tai mat cét vudng goc véi bo
Vang 30: MUl Ca Na - Mal LA GAN
DONG VAN CHUYEN BUN CAT TINH THEO PHUONG PHAP BIJKER
DONG VAN CHUYEN BUN CATDOC BO VUNG :M. CA NA - M. LA GAN

KHOANG CACH DO SAU DONG VCBC CONG VCBC
TUBO VE PHIA TRAI VE PHIA PHAI
[m] (m) [m™*3/nam] {m™*3nam]
0.0 0.00 -1029.80 5405.62
250 0.25 -2339.60 28124 91
50.0 0.50 -3775.12 76126.02
75.0 0.75 -4661.18 13547594
100.0 1.00 -1836.39 190296.89
125.0 1.25 -790.35 257043.81
150.0 1.50 -1265.38 255381.66
175.0 1.75 -1842.33 187307.83
200.0 2.00 -2485.76 124867.04
225.0 2.25 -3215.18 73113.05
250.0 250 -3992.54 39389.73
2750 2.75 -4821.53 21334.32
3000 3.00 -8010.15 11408.75
325.0 3.25 0.00 14572.31
350.0 3.50 0.00 17980.95
3750 3.75 0.00 21610.37
400.0 4.00 0.00 25439.51
4250 425 0.00 29449.99
450.0 4.50 2.00 3362567
475.0 475 - 0.06 37952.31
500.0 5.00 0.00 4271225
8250 525 0.00 48309.08
550.0 5.50 0.00 54508.70
5750 5.75 0.00 0.00
600.0 6.00 0.00 0.00
625.0 6.25 .00 0.00
650.0 6.50 0.00 0.00
675.0 8.75 0.00 0.00
700.0 7.00 0.00 0.00
7250 7.25 0.00 0.00
7500 7.50 0.00 0.00
7750 7.75 0.00 0.00
800.0 8.00 0.00 0.00
825.0 8.25 0.00 0.00
850.0 8.50 0.00 0.00
875.0 8.75 0.00 0.00
Q00.0 .00 0.00 0.08
8250 9.25 0.00 0.00
850.0 8.50 0.00 0.00
g75.0 8.75 0.00 .00
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BAng 92. Bang t8ng két phan vang dong van chuyén bun cdt doc bo ddiven bd Vit Nam

| Dong VCBC  tinHpong  VCBC tong Po sau [pac diém ché do dong VCBC doc bd a
vung Dadanh  frmam! [m-/nam] 'bign dong i

Phiabac! Phianam & Phiabdc iPhianam| |m]

; Déng VCBC doc by tang dén tir phia bac xudng
1 P6 Son | 260.000 | 2000000 | 360000 |2.300.000] &-8 [phia nam. Co nfuéu clra sdng, giau nguon bun Cal‘

lta Sat dia phuong. Khu vue xéi nghiem trong: Véan Ly Hai
Hau.Khu vuc bdi: clta ba Lat, cira Day

i Xu thé chung cda dong VCBC doc bo la giam i
2 Cita Sot - 850.000 i 590.000 : 1.100.000 | 820.000 | §-10 [Phia bicxudng phia nam. Dong VCBC nhd nhat tal
cira Tur Rién khu vic Canh Duong va sau do lai tang dan irén
doan b tir Canh Duong dén Tu Hién. Khu vue xéi
manh 1a Canh Duang. Xuat hién cac dudng ba can
| bang 4n dinh dang Zeta nhu nam clfa Ron, cla
i Tung a dau hiéu rd rang c6 déng VCBC tinh xudng
; ; phia nam. i
’ Day Ia kiu vyc co dong VCBC doc be manh nhéﬂ
3 [Cira Tu Hién[5.000.000| 2.000.000 | 2.000.000 [3.000.000| 13- 15 [rén toan dai ven bien nutc ta do dong e song va
. mai Ca Na dinh hudng dudng ba theo hudng bac nam tao ra
icha hai huting sang chinh NE va SE ¢d tac déng
hidu dung nhat, Cac dudng bd ¢an bang dn dinh
dang Zeta bao gém: nam Son Tra, nam Cira Dai,
mdi Ba Lang An, mii Bai Lanh.
Day |4 vang duy nhat co dong VCBC tinh lén phia
4 |MGiCaNad{-27.000 | 64000 | 230000 | 150000 | 5-6 [pactaikhuwe miiLa Gan - mili Khe Ga do huéng
mai Ky Van ; i ' duong by 1am triét tieu dong nang luong song

' hugng dong bac. Cae dang dudng bd kigu canh

cung ¢an ximg nhu nam mii Dinh. vinh Phan Ri)
; vinh Phan Thiél chimg t6 t6n tai trang thai can bng
| ida hai thanh phan clia déng VCBC xusng phia
nam va len phia bac. T& mii Khe Ga dén bic mii
Ky Van dang VCBC tinh lai ¢6 hudng xudng ph|a
nam.

P . ——i

La khu wie cd nhiéu clia s6ng va rat giau nguén
JT Ky Van 220000 | 340.000 | 240000 | 380.000 | 6-8 [pun cat dia phuong. T Go Cong den Bac Liey
L Ca Mau dang VCBC tinh gidm dang k& sau dd dén Génh
Hao lai tang rat manh. Khu vuc xéi & nghiem trong
13 Go Cong va Ganh Hao. Khu vife hdi do ngudn)
| bun cat trong song dé ra la khu vue CU Lao Dung
clfa Dinh An.

La vung ¢6 dong luc song yBu nhat trén loan da
6 Nen bd vinh' -5700 | 51000 | 16.000 |2800001 4.8 [en bd nudc ta nén déng VCBC tinh va tdng ctng
Thai Lan , cling khong 1an. Mac du vé ngudn gde dong VCBC)
' 3 ving nay chi do song trong gid mua tay nam gay:
ra nhung dong VCBC tinh van di xudng phia nam.
Khu vue tir rach Tvéu Dua xudng dén Ving Ca Mau
1 e dong VCBC tinh va t6ng cong 1ang dang ké.

o

9, Ban do thanh tao dia chat bién ven by phuc vu nghién ciu dia chat
cong trinh

Di téng hop tai liéw nghien citu. khao sat thie dia hang nam da ¢6 tir trudc, tham
khao cic két qua phan tich hang van cdc méu vat cdc loai vé do hat tram tich, co
sinh cdc loai, silicat. ham luong kim loai nang trong nudc bién, cdc chi tiéu Cation,
Anion trong tram tich ..., tong hop cdc nguodn tai liu dia chat khiac nhau vé dia



s00 BIEN DONG II. KHi TUGNG, THUY VAN DONG LUC BIEN

Bang 92. Barg tdng két phan ving dong van chuydn bun cat doc ba dai ven bad Viat Mam

| Dong  VCBC  tnhDong  VCBC  tongl B0 sau [Pac digm ché do dong VOBC doc ba
P \ing g danh r*/nam [m/nam] bign dong

Pria bac | Phi nam' Phiabac ;Phianam| [m)]

: Dang VCBC doc b tang ddn tir phia bdc xusng
1 B8 Son - 260.000 | 2.000.000 | 360.000 [2.300.000| 6-8 Pphia nam. Co nhiéu clta song, giau ngudn bun ca
lra Sot dia phuong. Khu vue xdi nghism trong: Van Ly Hai
Hau.Khu vire béi: clda ba Lat, clra Day
Xu thé chung cla dong VCBC doc bét la gidm tif
2 |cia S6t | 850000 | 590.000 | 1.100.000 | 820.000 ' &-10 Phia bac xuong phia nam. Dong VCBC nh nhét ta
ora Tu Hign ! : hu vyc Canh Dugng va sau dé lai tang dén trén
: [ | doan b@ tr Canh Duang dén Tu Hign. Khu e xgi
’ manh Ja Canh Duang. Xudt hién cac duang bd can
: bing én dinh dang Zeta nhy nam cda Ron, clra
i Tung 1a ddu hiéu rd rang co dong YCBC tinh xudng
5 phia nam,

Day 1a khu vic ¢o dang VCBC doc bér manh nhét

| 3 [Cira Tu Hign|5.000.000] 2.000.000 | 2.000.000 |3.000.000] 13- 15 Ei’é“ Ioarj. di ven biéq niréc ta l“io dcf!l'}g lyc s0ng va

| mii Ca Na i ! inh hudng dudng bé theo hudng bac nam tao ra
_ | vho hai hudng sang chinn NE va SE 6 tac dong
I

I higu dung nhat. Cac dudng b ¢én béng 8n dinh
dang Zeta bao gém: nam Som Tra, nam Cira Bai,
mili Ba Lang An, mdi Dai Lanh.

; By la vang duy nhét cd dong VCBC tinh lén phia
4 MU CaNi{ -27.000 | 64000 | 230.000 | 150.000 | 5-6 [P4C tai khu vuc mii La Gan - mii Khe Ga do huong
i Ky Van _ dudng b 1am tiét tieu dong nang luong song
’ hudng déng bac. Cac dang dudng bd kieu canh

: lcung can ximg nhur nam mii Dink. vinh Phan Ri,
vinh Phan Thiét ching t6 t6n tai trang thai ¢can bang

: qira hai thanh phan clia dang VCBC xuéng phia)
‘ ham va ién phia bac. Tu mii Khe Ga dén bac mii

Ky Van dong VCBC tinh lai c6 hudng xudng phia
nam.

i La khu visc o nhiéu ca séng va rat gidu nguon
5 i <y van 220000 | 340000 | 240000 . 380000 ; 6-g °un cét dia phuang. Tu Go Cong dén Bac Lie

L caMay : dong VCBE tinh giam dang k& sau d¢ dén Ganh
H#o lai tAng rat manh. Khu vifc x4i 10 nghiém lrong
la Go Cong va Ganh Hao. Khu vie bdi do agudn
bun cét frong sang dé ra la khu vye CU Lao Dung
ictra Dinh An.

6 Ien ba vinh -5700 | -51.000 | 16.000 |280.000| 4.6 Nen bdnude ta nén dong VCBC tinh va téng cong
_ Thai Lan : iing khang lan. Mac da vé ngudn gée dong VCBC
i _ | @ vung nay chi do song trong gié mua tay nam gy
i ra nhung dong VCBC tinh van di xudng phia nam.
, ' IKhu vire tir rach Théw Dira xudng dén Ving Ca Mau
| | i déng VCBC tinh v tong cong tang dang k.

‘ L4 viing co déng Iuc song yéu nhét trén toan dai

9. Ban do thanh tao dia chat bién ven bd phue vu nghién citu dia chat
cong trinh

Di 16ng hop tai lién nghién ctu. khao sidt thue dia hang nam da c¢o6 tir trude, tham
khio cic kél qua phan tich hang van cdc méu vat cdc loai vé do hat tram tich, co
sinh cdc loai, silicat. ham luong kim loai nang trong nudc bién, cac chi tiéu Cation,
Anion trong tram tich ... tdng hgp cdc ngudn tai liéu dia chat khic nhau vé dia
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chat moi truf}ng dia chdt cong trinh, dia héa moi trudng, dia mao ... Nhimg tu liéu
nay l1a két qua hoat dong nhié¢u nam cia D¢ dn “Diéu tra dja chat va tim ki€m khoéa
ng san ran bién nong ven bo Viet nam (0-30 m nuéce)” (1991-2000) do Trung tam
Dia chit Khéa ng san Bién thuoc Cuc Dia chat, Bo Cong nghiép ning chi tri thue
hién.

KCI qud da lap dugc so d6 chuyén héa cdc thanh tao dia chit déi bién ven bos ty 1

: 1.000.000 gém 2 manh: phan mién Bic td Méng Cai dén Da Nang va phan tir
mién Nam tir Da Ndng dén Ha Tién. Trén so d6 da thé hién dang phdn b6 cac loai
dd va tram tich ¢6 mic do sir dung khédc nhau, cdc viing ¢é nguy co xay ra tai bién
dia chat nhu: hoat dong dut gdy tré, nat dat, dong dat, séng thén, nui lira hoat dong,
truot dat, boi tu, x4t 16, tii khi nong va cdc tiém nang 6 nhiém. Sau d6 di sau vao
hai viing dac trung d¢ lap ban dé vé6i ty 18 16n hon (1: 200.000), dé 1a vung Viing
ang t61 Ba Nang va viing Viing Tau t6i Bac Liéu. Ngoai nhitng noi dung duoc thé
hién giong nhu so dé 1: 1.000.000. trong cac so dd 1: 200.000 con bd sung thém
cac dang dia mao, dia hinh, cdc kiéu dit khac nhau.

Tir nhirng két qua nghlen cliu, tOng hop céc tu liéu da néi & trén ¢6 thé riit ra mot
s6 ddnh gid ban dau vé dic diém dia chat cong trinh viing bién ven bd nudc ta va
chia cdc dic di€m 4y ra theo cdc mién: Méng C4i-D6 Son, D8 Son- -Nga Son. Nga
Son-Ron, Ron-Da Ning, Da Niang-ba Réing, Da Riang-Viing Tau, Ving Tau-Ca
Mau va Ca Mau-Ha Tién.

Pt da vung ven bicn va bién ven bd nudc ta ¢6 thanh phan thach hoc réit da dang,
tuy vy ¢6 thé chia ching thanh 3 nhém: hai nhém d4 citng va 1 nhém tram tich bé
ro:

- Nhom dé cing cdc thanh tao xam nhap: granit, grdnodloul Cac da nay c6 cau
tao ran chic, bén viing, d6 nén cao Rn > 500 kg/em®

- Nhom dd cing cdc thanh tao tram tich, tram tich nii lia nhu cat két, bot két, d4
phién, tuf, riolit ... ¢6 do nén Rn < 500 kgfem®.

- Nhém cic tram tich bd 10i hodc gén két yéu. D6 1a cic loai cat, cat san, cdt
bin. bun cdt, bun sét. Ching phan bg trén dién rong (hon 50% dién tich d6i ven
by va 95% dién tich ddy bién). Day 1a cic thanh tao co tmh chong chiu moi
truong yéu, dé bi pha hiy .

10. So do dia mao hinh thai dong luc bo va day bién cho toan bé viing ven by
theo ty 1é 16n va nho

Pé lap cdc so do dia mao dong luc hinh thdi di dva trén nhiéu ngudn tai lieu dia
mao-dia chat bién khdc nhau di cong b6 hoac lwu trif cila cic chuong trinh nghién
citu bién cap nha nudc, cha nhiéu nganh va nhiéu tic gii khic nhau. D tién hanh
phan tich va tong hop dé thanh lap so dé dia mao dong luc hinh théi ty 1é 1:

500.000 cho toan dai ven bs va ty 1¢ 1: 250.000 cho timg tinh. Néi dung trén céc
ban d6 thé hién céc yéu t6 sau:

- Cic y€u to cu tao dia chit déi bo
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- Thanh phén thach hoc clia d&t d4 tram tich, ting mat ddy bién ven bd
- Céc yéu 16 noi sinh anh hudng t6i phét trién bd (tan kién tao, dija chdn)
- Cic chi dan khac (ctra song, cita lach, dong chay bién, dwong dang sau ...)

Phan tich diac diém cdu tric dia chit va dong luc bién thanh tao bd bién, cé thé
phan chia viing bi¢n ven bd nude ta thanh cac viing dia mao dong luc hinh thii dac
trung theo 9 viing sau: Méng Cdi-P6 Son. D6 Son-Nga Son. Nga Son-Béo Ngang,
beo Ngang-Ba Nang, Son Tra (Ba Nang)-Sa Huynh (Quang Ngii), Sa Huynh
(Quang Ngii)-Ca Na (Ninh Thuan), Ca Na (Ninh Thuan)-Viing Tau, Viing Tau-
Rach (14, Rach Gia-Ha Tién.

11. So bé phan ving theo cic yéu to riéng biét

Theo két qua phan tich tinh todn cdc théng s6 dic trung vé khi tuong, thuy van,
dong luc hoc bién. dia chat. dia mao da nit ra nhitng nhan dinh budc dau vé phan
viing trong dai ven bd nude ta theo timg yéu t6. Day 1a cong viéc kha phire tap doi
hoi nhiéu cong stic dé phan tich chi tiét bitc tranh phan b cdc dac trung co ban cia
ting loai yéu 6 theo cac dac diém chinh vé do 16n, co ché hinh thanh va bién déi,
quy luat phan bé va bién dong ... Tuy viy, & day phan viing mang tinh chét tong
quit, nhiing ranh giéi phan chia mang tinh tuong dét. Hon nita, ¢ day su phan ving
chi thue hién cho timg yéu 16 riéng biét ma khong chung cho tét ca cac yéu to.

- Vé diéu kién khi twong: dugc phan chia thanh 4 ving
+  Vang tor Quang Ninh dén Nghé An
+  Viung tir Nghé An dén Pa Nang
~ Ving tir Da Nang dén Binh Thuan
+ Vung tir Binh Thuan dén Ha Tién

- Vé dao dong thay triéu c6 thé chia thanh 7 vang xen k& nhau theo chu ky dao
dong thuoce bon loai: nhat triéu déu, nhat triéu khong déu, ban nhat tricu déu,
bdn nhat tri¢u khong déu. Phan ving ciia dong triéu con phic tap hon.

- Vé nuéc dang bio: c6 thé chia thanh 4 viing
+ Ven b Vinh Bic Bo tir Méng Cai t6i Thira Thién Hué
Ven bd Micn Trung tir Da Ndng dén Binh Thuan
+ Ven bo Nam Bo tir Binh Thuan dén Ca Mau
+  Ven hg Vinh Thii Lan tir Ca Mau dén Ha Tién.
- Vé dong chay do 2i6 ciing duge chia thanh 4 ving nhu véi nude dang bao
- Vésong chia 5 viing

+ T Mdng Cai dén Cua Van
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Tir Ctra van dén Dung Quait

i
+ Tir Dung Quat dén Phan Rang
+ Tu Phan Rang dén Ca Mau
+ Tu Ca Mau dén Ha Tién
- Vé van chuyén bun c¢dt chia 7 viing:
+ Tu Méng Cai dén D6 Son
+ Tu Do Son dén Ciia Sot
+ Tu Cta S6t dén Cua Tu Hién
Tir Clta Tu Hién dén mii Ci N4
Tu miui Ca Ni dén mit Ky Van
Tu miti Ky Van dén Ca Mau

_l’_
+ Tu Ca Mau dén Ha Tién

- Vé dia chit cong trinh ¢6 (he chia thinh 8 viing v dia mao dong lue hinh thdi
¢o the chia thanh 9 ving nhu da néi trong cac muc 9. 10.

Trong thng viing moi yéu t6 ¢6 nhimg tinh chat dac trung riéng tuong déi dong
nhdt. Nhing so d6 phan ving nay lin dau tién duge dua ra mét cich hé théng cho
tat ca cdc yéu 6 can thiét vé diéu kién khi tugng, thuy van, dong luc, dia chat, dia
mao trong toan dai ven bd Viét nam. thi du xem bang 11 phan viing biin cit.

IIL. KEET LUAN VA KHUYEN NGHI

Lan dau tién ¢ nude ta da thue hién vice cung cip cic thong so k¥ thuat can thict
cho cdce luan ching tién khd thi cdc cong trinh viing bd Viét Nam va trong mot so
trudng hop c6 thé con cho cdc luan chitng khé thi nita. Co 56 khoa hoce di tin cay.
dya trén cac s6 liéu hién ¢6 va khao sat thue dia méi cling nhu cide phuong phép tin
cay. Pa 50 cdc thong so dé nhan duoc 1a do két qua mo phdéng s6 (i1 ¢ hiéu chinh
va ki€ém tra & miic chap nhin duoc.

Cac thong s6 nay phan [dn duge cho tai cie nidt Tudt 1/4 do kinh vi, bao trum todn
bo dat ven bo nude ta véi do rong 100km ké tlr bo.

Trong twong lai ¢ nhiing not ¢d thé cin phai cung cap cic thong so voi do chinh
xdc cao hon nta. nhat 1a vé séng va bin cat.



505

V1

PHAN VUNG KHi TUONG THUY VAN BIEN
DAI VEN BO VIET NAM

L. TONG QUAN VE CAC PHUONG PHAP PHAN VING

Phin ving KTTVbién néi chung v ddi ven bo bicn néi rieng la mot vin dé khoa
hoc tong hop v¢ cdce quy luat bicn doi cic yéu 16 KTTV bicn trong khong gian va
thoi gian trén cdc viing bién khidc nhau.

O Vict Nam nhi¢u nam nay dit ¢6 khd nhicu cong trinh khoa hoc fien quan den
viée phan ving tap trung chu yéu trong cdc linh vye phin ving canh quan dia ly,
phan viing khi hau thco mot s6 tinh chét phan b teoi. phin viing thiy van. phan
vung sinh thai va phan ving cic dac khu kinh &, Di ¢6 cic cong lrinh phan vimg
bién Dong theo cic yéu 16 dong chay va dao dong tu do trong khu vue. Doi véi
dii ven bas bign da c6 mot s6 cong trinh lién quan dén sy phan b tw nhién cic
tinh chat thity tricu, h¢ sinh thdi rimg ngap man. Ving nude thuoe dai ven by [
vlng nudc ngap tridu va viing nuée t6i do sau 50m. ¢6 maot s6 vang ddi ven by
bién vuon dai ra khoi t6i 100km. Véi quan diém vé dai ven biy bién nhu vy
chiing 161 da xét dén qud trinh bién dong luc bién hinh thinh va 6 tic dong truc
tEp tdi cde qud trinh bigh d6i wr nhién vung ven bd. Nhu viy viee phan ving da
ven bo bien chi duge coi 1a diy do khi mo ta duoc cdc quy tuat bicn doi dong uc
trong khu vuc.

Pé thyc hién phan viing lanh the ngudi ta ¢d the st dung nhiéu phuong phap khic
nhau. phy thuoe vio khi ning cho phép va dic dicm phian bo tu nhién ¢t doi
twong nghicn ciu. Hién nay trong phan vime tu nhién néi chung viv phan vime cic
yeu to KTTV va KTTV hién néi ricng ngual ta thuong st dung cdc phuong phip
phan viung sau day:

a. Phuong phip phan viing theo cic dac trung thong k¢

b. Phwong phép phan viing theo tinh todn 1y thuyét

¢. Phuong phip phan viing theo phan tich co ché tic dong.

Dii ven b duge hinh thanh 12 do tuong tic giita dat va bicn. cu (hé 1 dong chay
song. dong chay bicn. duong b, ¢he do KTTV ven bidn. Cic nhan t6 two nén che
do KTTV ven b nhu : ¢hé do thiy van luc dia. ch¢ do khi hau. dia hinh bo. 14t
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¢l ¢de nhan 16 dé duge thé hicén tinh chat phan ving 16 rang. Diéu nay md ra trién
vong tot dep cho vice st dung phuong phdp phin ving dua vao co ché tic dong.
d¢ nehién ciu ché do KTTV ven ba ¢ két qua.

Cac nguyeén tac tong quat trong phan ving nhu sau:
- Nguyén tac khach quan;

- Nguvén tac phat sinh:

- Nguven tae dong nhat:

- Neuyén tic téong hop:

- Nguyen tac cang chung lanh tho:

- Nguyén tic vé chi tiéu phan vi:

1. SUDUNG CAC YEU TO PONG LUC KHi TUONG THUY VAN BIEN
TRONG PHAN VUNG DAI VEN BO VIET NAM

1. Xac dinh dai ven bo

Néi mot cach tong quat dai ven bo bién 1a vimg bién ven bd ma ¢ dé cdc yéu o
khi tugng thiy van chiu anh huong caa b va ving dat lan ¢an. Su anh hudng cua
bd dén bién doi véi cac y&u 16 dong luc nhu song. dong chay., nude dang . . . khic
vO1 cidc yéu to khdc ma ta tam goi la “tinh hoc™ nhu nhiét do, dé6 mudi, 6xy hoa
tan va cdc thanh phin hda hoc clia nude bicn,

Tac dong cua bd doi vai cac yéu 10 dong lue duoc thue hién thong qua do sau cua
dai ven bd. hudng cia duong bo. Vi du nude dang & viing bd ¢é do siau nhd hon
viing b cd do saun Idn. dong chay ven bo thudmg cd hudng song song véi b va
t6¢ do bién déi nhanh theo hudng vuéng goc véi ba.

1.1 Khdi niém dai ven bo tinh hoc.

Nhiing cong trinh nghién ctiu ciu triic thing ding cic y&u 6 (inh hoc cua nude
bi¢n & nhicu khu vue khic nhau to xich dao dén hai cuc, tit ven ho noi ¢ do sau
rit nho dén ving bién khai ¢ do sau rit 16n déu cho thay. ring trén toan bo chiéu
day cua khoi nude tir mat bién dén ddy ton tai su phan I6p 16 rét. Theo thi tu tir
mat dén ddy gom cdc 10p sau {9}: LSp hoat dong; Lop dém hay I&p trung gian;
L6p nudce sau.

[.&p hoat dong 12 1ép trén cing & d6 luon xay ra cac qua trinh trao déi nhiét im va
bic xa doi vol khi quyén. Dic diégm quan trong cia 16p hoat dong 14 cic yéu 16
thuy vin bién nhu nhiét do. do mudi, 6xy hda tan ¢6 cdc bicn doi véi cac chu ky
khdc nhaw. Dac biét 1 sw t6n tai cia cde chu ky ngan (chu k¥ ngiy).
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O viing bi¢n khoi. su trao déi theo phuong thang ding déng vai 1rd quan trong
nhat. Hau hét cdc dao dong trong 1p nude & ving bién khoi déu xudt phat tir mat
bi¢n va duge truyén dan xudng sau, véi chu ky ctia cic dao dong cang 1dn thi su
tat dan theo do sau cang nho va dao dong duge truyén téi cic 16p c¢é do sau 1dn.
Céc dao dong c6 chu k¥ ngity chi ton tai trong 1dp nude trén mat. Lép nudc niy
duoc goi 1a 1dp nude hoat dong.

Lép nude nam dudi 19p hoat dong khong ¢6 cic dao dong véi chu ky ngay ma chi
con lai véi cdc dao dong cé chu ky nam. Ldp nay duge goi 1a 16p trung gian hay
16p dém.

Lop nude sau la lép nam dudi 1op dém. tai day khong t6n tai cic dao dong ma
ngudn goc clia nd la do truyén e mat xuong. Trong I6p nude nay ton tai cdc dao
dong vai chu ky khédce nhau. lién quan dén e tao tri¢u hay song noi.

Trong dai ven hé cic dao dong trong nude khong chi lién quan dén qua trinh trao
doi theo phuoung thing ding ma con lién quan dén cac qud trinh trao d6i nim
ngang. Chinh nho trao doi theo phuong nim ngang ma viing nude nong ven b bi
phan héa manh. Dai ven b con chiv anh huong cua cdce ving dat 1an can. Su trao
doi nude gitta bin va dit lam hinh thanh dii nude nong ven b, véi cic dac thi
vat Iy hoa hoc va sinh vat rat khic so véi viing nude ngodai khoi. 14 mot vt can
chiin su hoa nhap truc tiép cia hai khéi nuée tir trong song do ra va tir ngoai khoi
truyén vao. Tai nhitng viing ven bd kha sau, cac qua trinh dong luc bién chiém uu
thé {6}.

Trong viing bién xa bo. do sau cita 16p nude dém quan trac duoe tat khu vue ¢é do
sau 16n s¢€ la chi thi quan trong dé xdc dinh gidi han giGia ving nude sau vi ving
nuoe nong.

Trong viing cua song, do day cua tdp dém va Iép hoat dong khong chi phu thugc
vao sy trao doi theo chicu thang ditng ma con ¢a theo phuong nam ngang. lam
cho dé sau cua 16p dém bién doi phiic tap. Trong ving clra song. dai ven by ¢6
giGi han vé phia bién 12 ria caa ludi nude song lan ra. xic dinh béi su giam do
muoi va nhiét do cao trong mia he.

Tom lal. su tao thanh dar nude nong L ket qua tic dong cia mot loat cde nhan 1o
¢ nguon goce tue dia va nguon goc bién nhu dong chay song. dong chdy géan ba.
dia hinh viing ven bd va cic qud trinh khi tuong thay vian bicn khdc.

1.2. Khdi niém dai ven bo déng hoc.

Tdce dong cia dat dor véi cdc yéu 16 dong hoc bién nhu song. dong chiv. nudc
ding thong qua do sau v hudng cua duong bo.

Theo 1¥ thuyét. séng chi chiu tac dong cua day bién khi do sau cia bién nho hon
1/2 do dai song va [8, 9] ching ta ¢ thé 1dy dudng dang sau S0m Ia gidi han
ving ven bo dot véi song.
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Do cao nude dang ty I¢ nghich v6i d6 sau bién. Do vy nuée dang ven bién phu
thuoe chu véu vao khu vue gan bd noi ¢6 do sau nho. Cic phép tht nghiém s6 tri
cho thay. néu do sau ngoai dudng dang sau 50m. do sau thay doi thé nao, thi nudce
dang tinh win ctng khong sai khae qua 7% [ 3. 5].

Anh hudng ciia dudng bo d¢n t6c do dong chiy chi thé hién trong ving rat gin
ba.

Tac dung cua do sau vdi thuy triéu thude vé loai tic dong cd quy mo 16n. Dao
dong tri¢u phu thuoe vio vi tri chd khéng phai do sau va cong huang khi ¢6 chu
ky tricu trung vai chu ki dao dong rigng. Dao dong tricu khong phu thuoe don
dicu vao do sau va chi manh khi ¢6 d6 sau thich hop. '

Khi xdc dinh giéi han vé phia bi¢n cta dai ven bg khong nén tim gidi han d6 déi
vai thuy riéu. Nhu vy, gidl han vé phia bién ctia dai ven bo bién Viét Nam theo
quan di¢m dong hoc 1a duong diang saw 30m.

Theo 1¥ thuyet trén ton tai hai khai niém vé didi ven bo: ddi ven b dong hoc (L,
viv dai ven bo tinh hoc 1), B¢ thuan lgi. nén chon dadi ven bo ¢6 chiéu rong 1a L
vl L = max (L. Ly)-

1L PAC PIEM CAC NHAN TO CHI PHOI CHE PO KHI TUGNG THUY
VAN BIEN VEN BO VIET NAM

Trong phuong phip phan viing dua theo két qua phan tich co ¢hé tic dong thi viéc
nghi¢n ciiu dic diém cla cdc nhan (6 chi phéi cac yéu (6 dang quan tdm cd ¥y
nahia rat quan trong. Tir k¢t qua d6 cho phép xac dinh duge cic viing va ranh gidi
glita cAc vung. :

1. Cua song va dong chay song

Nudc 1a nam rong vang ¢6 luong mua phong phu. do vay ¢6 nhicu song. Trung
binh cit 20km dutmg bd lai cé mot clta song. Mot dai dudng bo nhu vay chic chan
ral phic tap vivtrong do hé thong vimg triéu ctia s6ng déng vai (rd rit quan trong
trong qua trinh tac dong 1in nhaun gifta bién cita song v lue dia. Trong timg ving
thioe dai ven bd bidn vai rd cta clia song vit bién thay nhau thong tri.

Tuy clia song phin bo tuong doi déu song do dac diém dia hinh nén dién tich tuu
vie va lugng mua ¢ cac luu viee song khdc nhau cé su khae nhau rdt én. Cac
song mién trung ngan, dién tich luu vuc nho nén tong lugng nude song hiang nam
clia cdc song mién trung nho.

O Viet nam. hiau hét luong nude tir luc dia ra bién chi y&u tap trung vio hai hé
thong song chinh dé Ia h¢ thongs song Héng va song Ciu Long. Theo thong ké
luu luong binh quan cta song Hong vio khoang 100 tym*/nam va song Ciu Long
khodng 500ty m'/nam {4}. Luu luong cia ca song Hong va song Ciu Long
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chiém hon 85% tong luu lugng cla tit ca cic con song nudc ta {1}.

Do su phan b6 khong dong déu cla huu lugng nude song nén cdc viing ven b
bién chiu anh hudng cia nude séng véi mic do rat khac nhau.

Neéu xét vé anh hudng cua hé thdng cira song thi dai ven bd bién nude ta duoc
chia lam 4 khu vue. Trong dé ¢ hai khu vyc chiu dnh hudng manh clia hai hé
thong song Hong va song Ciau Long, con hai khu vuc mién Trung vi vinh Thai
Lan ¢d mic do anh hudng cia cia séong véu hon.

a. Khu viee vinh Bde Bo

Khu vire nay kéo dai tir Mong Céi dén deo Hai Van. Tai day cé nhiéu séng d6 ra
bi¢n nhu: h¢ thong song Thai Binh. hé thong song Hong. song Mi. song Lam,
song Gianh. Cdc con séng nay ¢ lun lugng 16n va ¢6 chd do thiy vin wong w
nthau.

Do su phan bo khong dong déu vé lau lugng va cau tric trudng dong chay bién
trudc cua song (nhat la truong dong chay vao mia lit) nén cdc viing khdc nhau
cua khu vue nity ciing ¢6 sy khac nhau va ¢6 thé chia khu vie nay ra 3 viing véi
ché do thuy vin khidce nhau:

Vang 1 tir Mong Cai dén Hon Dau. Vung nay khong ¢6 song 16n. it chiu anh
huong cua nude song Hong va song Thai Binh vi hoan lwu bién trong mua li
tr bac vao nam

- Vung 2 tir Hon Dau dén Béo Ngang. Day 13 viing chiu anh hudéng manh nhat
cuia vang lue dia.

- Vung nay ¢o hé thong song day véi luu lugng I6n nhu he (hong song Thdi
Binh. h¢ thong song Hong, h¢ thong song Ma v song Lam, hon nita do sau
vang bicn lai nho nén ¢é do rong cua dai ven bo 1én.

- Vung 3 kéo dai tir déo Ngang dén deo Hai Van. Do anh hudng cia hoin luu
dong chay bién vio mia 1 nén nudc clia hé théng song 16n & phin phia bic
nhu s6ng Hong ciing dnh huong manh dén vang nay.

Nhung do dé sau I6n. lai tiép xdc véi bicn théa ng nén qud trinh trao dot nudc
gitta dai ven bd va ngoai khoi xay ra manh mé. Diéu d6 di lam gidm muc do dnh
hudng nude song.

b. Khu vuc mién Trung

Khu vue nay kéo dai tir déo Hai Van dén mai K& Ga. Khu vuc nay ¢6 cic song
chinh nhu saw: song Han. séng Thue Bon. song Tra Khie, song Tra Bong. song Cii
(Nha Trang). Cdc con song khu vyc nay xudt phat tir ddy Trudng Son hoic cao
nguyén Nam Trung B nén ngan. dién tich fuu vuc v lun leong nho.

Véi dac diém nhu vay nén dai ven b trong khu vuc nay chiu dnh hudng cia song
véi mite do thap. Mot mit luu lugng clia ¢dc song nho, nat khic song & day cé do
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g cua nuoc song

o

sau 16n véi dong chay bién viing ven bién rat manh nén anh hudn
von dd yéu lai cang yéu hon.

Neén chi x¢t dén yeu to tinh hoe thi dat ven bd 6 day rdt hep. nhung néu xét dén
véu to dong hoc nhu dong chay, song thi anh huong cua bd ra xa hon.

c. Khuvue Viing Tau — Cén Ddo

Khu vue nay kéo dai tir miii K& Ga dén Ca Mau. Day 1a khu vuc ¢6 nhiéu song
tén nhu somg Pong Nat, song Siu Gon. hé thong song Clru Long.

Do hé thong clia song day dac véi luu luong 1on vt do sau bién cla viing nay rat
nho nén anh huong cia déi bd rat manh ¢ khu vue nay. Anh huéng cua nude song
nhdt [a song Clu Long khong chi mé rong theo huéng vudng gde vér bo mi ca
theo hudng song song vdi bo. Do dong chay cua mua ki cla song Cuou Long ¢6
hudng doén vao miti Ca Mau nén mitc ¢6 anh huong cia cira séng dén hai khu vuc
nam ¢ hat bén cira song ciing khidc nhau.

d. Khu vice vinh Thai Lan

Khu vue nay kéo dai tr man Ca Mau dén Ha Tién, khong ¢6 séng 16n: nude song
Cuu Long trong mia 1 mot phan khong nho duoe dua vio khu vue nay. Do hoan
luu ¢6 hudng quay nguoc chiéu kim déng ho, vinh ¢é do sau nho, lat ndm tuong
déi xa cira song Clru Long la ngudn cung cdp nude tir luc dia cho khu vue, nén
cie yéu 16 tinh hoe ¢é biic tranh phin bé tuong déi dong nhat.

2. Pia hinh ven bo

Theo phan bé dia hinh, cing ta ¢é thé chia ving bién nudc ta thanh 4 khu vue véi
dac diem dia hinh khic biét nhau.

a. Khu vuc vink Bdc Bo

Khu vic nay kéo dai tir Méng Cdi dén deo Hai Van. D6 sau nho, duong ding sau
50m cdch bd bién trén 50km. Pay 1h mot khu vue dudng ba ¢6 hinh vong cung
dinh 161 vé phia tay. Kiéu dang dudng bd nay tao diéu kién rit thuan loi cho qua
trinh hinh thanh nudc dang bdo cuc dai. Khu vie ndy ¢6 thé chia ra 3 viing nho:

- Ving 1: phia bic Hon Dau, ¢6 dé sau nho nhat trong Vinh Bic Bo. Do nii ra
sdt bién nén dudng bo khiic khuy u. Mot dic diém quan trong nhat cla ving
ndy 1a ¢é hai vinh Bidi T Long v Ha Long véi hang ngan dao nho. Do vay cidc
yéu 1o khi twong thily van ¢ viing nay bi chia ¢it manh.

- Ving 2: tir Hon Déiu dén Beo Ngang. Mot phan rdt 16n cua viing nay thuoce
ven bién dong bang song Hong va dong bing Thanh-Ngh¢ Tinh. Ving nay ¢é
ddy bién thoai va dudng bé tron tru.

- Ving 3: ving bo thudc ven bién Quang Binh. Quang Tri va Thita Thién Hug.
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Khde véi viing 1 va 2. dwong dang siu SOm & viing nay ¢hi cdch boy dudi 25m.
Do nit an ra sdt bien nén dudng bo khic khiy w. ¢6 nhiéu viing nho.

b. Khu vuc tir déo Hai Vin dén miii Ké Ga

Do déc cla ddy bicn 16n. Dudng dang sau 100m ¢6 noi cich bi khong qua 20km.
So vé6i khu vuc vinh Bac Bo thi khu vuc nay khéng chi sau hon ma duong bo cling
bi luon khiic manh hon. Dudng bo néi chung, ¢6 hudng bac-nam.

¢. Khu vuc Miii Ké Ga-Ca Mau

Khu vue nay kéo dai tir mii K& Ga dén Miii cd Mau. Du*omg b0 c6 hudng dong
bac-tay nam. Phdn 16n khu vuc ndy nam trong b bidn cia déng biing song C‘uu
Long. Diy cing 1a ving ¢6 do siu nhéd. Do doc ddy bicn giium dian khi ticn vé
M cd Mau. Di¢u ndy phin dnh mot cich thue 1€ 1a dong phit xa cia song Cu
Long ¢6 hudng v¢ phia nam va tay nam.

d. Khu vuc vinh Thdi Lan

Vé dia hinh ddy khu vuc nay cung tuong ty nhu khu vuc Viing Tau-Con Déo-Ca
Mau. Pudng dang siau 50m cich be trén bién 70km.

Tuy khu vuc vinh Théi Lan ¢d mot 6 diém tuong dong véi khu viee Miii Ké Ga-
Ca Mau. nhung do hudng ctia duong b hai khu vue nay twong phan nhau 16 1t
mi dac diém cdc y&u 8 khi tugng thiy van & hai viing nay khdc nhau rat nhiéu.
nhat la cdc yéu t6 dong luc nhu song, dong chay.

3. Dong chay bién

Trong vung cua song dong chay hudng v¢ phia nio thi tic dong cua song duge
don v¢ phia d6. Theo phan bo cua dong chay. ¢6 thé chia dai ven bis nude ta lam 4
kKhu vue vér ché do rat khdce nhau.

a. Khu vuc Ittit Mong Cdi dén Péo Hdi Vin

Khu vue nay ¢6 toe do dong chay tuong doi nho. quanh nam ¢6 hudéng Biac Nam.

b. Khu vuc 2:tiv Péo Hai Van den muii Ké Ga

Dong chay o khu vuc nay ¢é toc do 16n va huong hiu nhu khong thay deéi trong
nim. Dong chay ¢6 huéng tir bac viio nam vao mua dong vir Nam-Bac vao mita he
va song song vai dudng bo.

¢. Khu vue Mii Ké ga-Ca Mau

Dong chay ven ba thuoe khu vue nay ndm trong hoan luu chung cta Bién Pong
nén ¢ dong chay I6n. the hi¢n rd tinh chu ky nam. Mia he ¢6 huéng dong bic
con mita dong ¢6 hudng tay nam. Do dudng b thang, ddy bién tuong doi bing
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phiing va nam trong hoan luu 16n Bi¢n Dong nén dong chdy tuong d6i dong nhil
trong khong gian.

d. Khu vuc vinh Thdi Lan

Ving ven bas bién vinh Thai Lan ¢6 gio dia phuong nhé nén dong chay viing ven
bo phu thudc vao dong chay trong vinh Thdi Lan. Quanh nim déng chdy ven bo
c6 hudng Bac-Nam.

4. Ché do gié viung ven bo

Cing nhu dong chay. gié via la doi tuong nghién ctu vita 1 tic nhan quy dinh
ché do khi tuong thity vin ven bo. Tdc dong manh nhit coa gié thé hién qua yéu
6 song vit dong chay. Theo ché do gid dai ven bd bién nude ta ¢6 thé chia ra 2
mi¢n ma giGi han lia dco Hai Van. Khu vite phia bic deo Hai Van Ia khu vue chiu
anh huong manh cia gié mau dong, con khu vuc phia nam lat chiu tic dong chi
yéu vai gio mia he.

IV. CHI TIEU DPONG Mgﬁ(T THAM SO THONG KE CAC YEU TO KHI
TUONG THUY VAN BIEN.

1. Nhitng van dé chung

Phan viing khi tugng thiy van bién ndéi chung va dii ven bién néi riéng 1a mot
viin d¢ khoa hoc tong hop vé cide quy ludt bien doi cdc véu 16 khi tugng thiy van
bicn trong khong gran va thoi gian teén cdc vimg bicn khac nhau.

Trude hét, cac dac trung thong ké tir cdc s6 liéu quan trac tai cac tram KTTV va
cac tram do khic dugc xét dén sau khi di danh gid chi tiéu déng nhat cdc tham s6
théng ké cic yéu to khi tuong hai van.

2. Chi tiéu kich thuée vimg thich hop dé moé ta thong ké va cac duong
ranh gidi trong moi ving

Qud trinh phan héa dai ven ba duge xét d&n theo nguyén tic nhan t6 tac dong ké
trén. ngoai ra d¢ pht hop vé6i tinh hinh phi b mang fudi ram khi tuong hai van
ven bo va phan bo so licu khi twong thity  van viing ven bicn Viél nam xem xét
dén ticu chuan kich thudce viing,

Trén thie t¢ mang ludit khi tuong hai vin phan bé khong déu doc theo dai ven bo
bién Viét Nam, nhung do lai 1a nguén s6 lien duy nhat va quan trong d¢ xét dén
cac dac trung thong ké cdc yéu t6 khi tugng thiy van dai ven bo bién Viét nam.
Van dé dat ra khi phan ving dai ven bdy bién 12 véi neudn s lién nhu vay cdc ycu
to khi twgng thuy vaa bién ¢6 dac trung cho toan ving duge khong? D¢ giai
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quy€t van dé nay cé thé dp dung nguyeén tic viing t6i wu ctia deldndmk Theo
nguyen tac nay thi kich thude cta méi ving Ia (6t vu dé sai 0 thang ké tong hap
cua mot yéd 16 nio d6 trong ving 1a nho nhat.

beé xdc dinh duge gid tri 1, cho méi vung trude hét can xdc dinh gid tri o, va & cita
mot s6 yéu t& khi tuong thiy van trong viing. Qua ddnh gia thu duoce cidc gid tri

cua ¢ic yeéu 16 séng 1a nhd hon ca. Sau do. sir dung cic gia trj 6, va 8 dé xac dinh
kich thudce 1, 1oi vu cho ving.

O day cén phai nhin manh ring ving dy kién duoc phan chia cé kich thudc
khong déu. Gid tri I, duge xdc dinh xem nhu 1a gia trr do dai dic trung cho viing
co chua cic tram dac trung cho vang dé.

Xdc dinh ranh gidi cia méi ving la vin dé rdt phic tap. Méi mét muc tiéu déi
tuong phan vung ¢6 ticu chuan rleng dé phan dnh sat v6i diéu kién ty nhién cia
kKhu vue. Trong cong trinh {2] tdc gai s dung diéu kién dia hinh va dudng hién
trinht nam cta nhiél, mua, am dé vach duo’n;: ranh gidi giita cic khu vuc khi hau
x&y dung. Dé xdc dinh ranh gidi giira cic vung duorc ddnh gid vé tai nguyen khi
hdu, cdc tdc gia [2] st dung do cao phé bicn cha timg khu vuc, trén co sG cic
vunn duge 80 bo phan chia nhu vy cdc tdc gid ndy di phan hang ra cdc khu vuc
¢ tal nguyén khi hau co ban.

D61 vat ddi ven bo bién Viét Nam noi tap trung cic ving nude ¢6 quan hé tuong
tac lien tye gitta nude song va nude bién, noi ¢ dia hinh duong bo, dia hinh ddy
kha phuc tap. viec lua chon ra cac dudng ranh gidi chinh xdc la mot vin dé rat
khoé khan. B¢ khic phuc kho khan nay chung tol sur dung nguyun tac ciing chung
lanh thé lay dtro'ng ranh gidi 12 mot dia diém ven bo noi ¢6 su chuyén tiép tir mot
viing ¢6 cdc yéu t6 khi tuong thity van, dudng bd thé hién khd rd su khdc biét
gitia hai viing 1an ¢an. ¢6 thé ¢ viing trén cic y&u to d6 bat diu yéu di va & viing
ti¢p theo cice yéu 16 hinh thanh sy tang dan.

. Chi tiéu dong nhat cdc tham sé thong ké cic yéu to quan triac khi
tmmg thiy vin bién.

Trong cong trinh cba I..Z, Leder {7} vé phan viing theo cic yéu 8 khi tuong thity

an bién tdc gid da s dung nguyen tic dong nhat cdc gid tri trung binh dé phan
ving dai ven bo. Trong méi ving ¢6 thé ¢6 nhiéu tram khi twong hdl van. Dé
nhom hode kKhong nhém céde tram d6 vio mot ving cén xét dén tinh dong nhit
cua mot hode vai tham so khi hau & cic tram do. DL ti€n hanh cong viéc nay, chi
tieu dong nhat sau day di dugce sit dung:

I |

9, -
Ame (1)
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o day: 0, - 0, : gia tri trung binh cta hai chudi doc lap,

G, . d0 léch chuan cla chudi nhitng khdc nhau gilia cdc tri trung binh qua
bieu thuc sau day:

||Ofr+of |||ni+”7
o= |——+—— =g | —F
| 2
\”1 R, V mh, (2)

Trong dé6 : o ducc xac dinh theo biéu thic
5 02|(n, -1+ g\{g’(n2 -1)

(3)

O day:o, - do 1éch chuin ciia chudi thir nhat

n, - do dai chudi $6 liéu thi nhat

o - do 1éch chuan cta chudi thit hai

n, - do did chuéi s6 licu thit hai
Cic chi tieu (A) duge so sanh véi chi tieu chuin A" ma noé duge xdc dinh véi
mitc ¥ nghia oo = 0.05 va s6 bac tu do v. Néu A < A thi thoa man chi tiéu déng

nhit va nguoc lai thi khong thoa man> két qua tinh todn chi tiéu dong nhit duoc
trinh bay ¢ cic bang tir 93- 97.

Bang 93: Chi 56 dong nhdt (A)

Y&Uu 18 gio
SeTT Cap tram A AT
i_—1__ ) -.i.-lc‘m Dau-CoTo 1.02 2.00
2 Van Ly - Hon Ngu (.48 202
3 Ctra Tung - Cén CO 1.09 207
4 D4 Nang - Cén Co 0.94 2.04
5 Qui Nhan - Nha Trang - 083 210
6 Nha Trang - Phu Quy 1.70 207
7 Viing Tau - Con Dao _ 1.50 205
8 Phd Qui - Con Dao 1.20 205
9 Rach Gig - Pha Quéc 1.50 2.04
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Bang 94 : Chi s& ddng nhdt (A)
Y&U 18 : Nhigt do khang khi
SaTT Cap tram A A
1 Héng Gai ~ Hon Déu 349 200 ‘
2 | Vinh - Ky Anh j 1.10 2.09 <‘
] e ! .
3 : Can Co - Ba Nang 1.05 2.09 |
4 © Quang Ngai - Nha Trang 1.20 2.07
5 © Quang Ngai - Phan Thist 1.8 207
b Viing Tau - Con Dao 0.98 2.07
7 Rach Gia - Phi Quéc 1.90 247
Bang 95 Chi s& ddng nhat (4
Yéu t6 : Nhigt do nudac
L SaTT Cap tram A : e
: |
| !'
1 Hong Gai - Hang Gai 0.27 202
- e e e me e e - —————— S — R .._—'__ - [ ——
2 Van Ly -Hon Ngu 109 l 2.02 !
3 Cén o - Son Tra 0.24 2.06
4 -~ QuiNhgn - Phil Quy 4,04 211
' 5 . Viing Tau - Con Déo 0.00 200
| 5 ' Viing Tau - Pha Quéc 8.90 2.06 '
Bang 96 : Chi sd déng nhat (A)
YEU 15 56ng
S6TT : Captam A AV
i 'r
:, | . e
1 * Hon Dau-Co To 0.08 2.00
2 | van Ly - Han Ngu 0.00 72.03
: 3 Clra Tung - Son Tra ! 2.09 2.09
L Ngoai khoi Nha Trang - Phu Quy | 220 203
. 5 Viing Tau - Con Dao | 1.02 2.04 |
6 | ving Tau- Pna Quoc 8.50 206
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Bang 97: So sanh chi tiéu dong nhat

+: Thda man - Khéng thda madn
) [ Ving 1 Viing 2 Ving 3 Ving 4 vung § Vang 6
TT @ Yéuts i Bac  winh E}png bang | Nam vinh Bédc i Mién Trung Vang  Tau- | Vinh Thai Lan- :
; " BicBo i bicBe Bo ! Cén Déo Tay Nam Bo
1 Gio Hér Ddu - | van Ly — | BaNang-Con | Nma Trang - | Ving Tau - | Rach Gia - Phu
CaTo Hon Ngur Cd Phd Qui Con Béo Cudc
E i + + + + + s
2 Nhiét 4o Hong Gai - | Vinh - Ky | Con Co - Da | Q. Ngai - | Ving tau - | Rach Gia - Phi |
-+ khong khi - Hon Dau Anh Nang Phan Thigt Camau Qudc
+ + + - +
Q. Ngai - Nha | :
Trang !
! +
3 Nhietdonude | Hon Ddu - | Van Ly - | C6n Cd - Son | Qui Nhon - | VOng Tau - | Ving Tau -
HongGai HonNgu ! Tra Pho Qui Con Déo PhiQuéc
+ + + - +
N T, T - B
P4 Séng Hon Déu -~ Van Ly - |Cla Tung - : Nha Trang - | Ving Tau -
| CoTo * Hon Ngu San Tra - Phi Qui Con Ddo

i + + + - +

5 | Nubcdang | Héng Gai- | Van Ly - | Cla Tung - | Qui Nhon -B. * Ving tau - | Ca Mau - Rach
Hén Dau Hén Ngu Son Tra Thuan Ca mau . Gia

+ + + + + +

6  Thiy friéu- | béng Gai - | Van Ly - : Cla Tung - | Qui Nhon - | Ving tau - | C& Mau - Ph
| Mue nude Hon Dau HonNgg . SonTra Phi G Camauy Qui

+ + i + - + +

I |

Két qua tinh toan dugc trinh bay trong bang 97 da chi ra ring 6 yéu to : gid. nhiét
do khong khi, nhiét dé nudce, song, nude dang va muc nuéc phan b tai cic cép
tram ton tai trong dai ven bo phan 16n déu thoa man chi tiéu dong nhdt nhu trong
cong thiic miéu ta ¢ wén, Cic cap tram Hon Dau-Co To. Hon Dau — Hong Gai
déu thod man chi tiéu dong nhat theo ca 6 yéu 16 khi tuong thuy van dua vao. cdc
tram nay dai dién dac trung cho viing biac vinh Bac Bo. Tuong ty nhu vay doi véi
cac tram Van Ly — Hon Ngu, Vinh — Ky Anh dai dién dac trung cho ving ven bo
déng bang mién Bac. D6i v6i ving nam vinh Bac Bo ta ciing nhan thay su thoa
man cua chi tiéu dong nhat § ca 6 y&u td khi tugng thiy van tai cdc cap tram Da
ning — Cén Co., Cén Co — Son Tra, Cra Tung — Son Tra. Tai cic viing mién Trung
va Viing tau — Con Pao trong 6 véu 16 khi tuong thuy van tai cac cdp tram Nha
Trang — Phi Qui, Quang Ngai — Phan Thiét, Quy Nhon — Phi Quy, Qui Nhon -
Binh Thuan, Ving tau - Con Dao va Ving Tau — Ca Mau ta nhan thiy ¢6 5 yéu
t6 thod man dugc chi tiéu dong nhat. Tat viing bo tiy Nam Bo thudc vinh Thai
Lan chi t6n tai 4 y&u 6 khi tuong thiy van thoa mén dugc chi tiéu dong nhit tai
cac cap tram dai dién trong vung Rach Gid - Phd Quoc. Cia mau - Rach Gid, Ca
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Mau - Phi Quoc. Riéng véu 16 nhiét do nude do vi diéu kicn thigu sé lieu tap hop
duge trong vimg. thu nghiém lay so liéu cha tram Ving tau ghép vdi tram Phu
Quac theo tinh todn da cho thay ring chi tieu dong nhat khong thod mian duoc.

V. KET QUA PHAN VUNG DAI VEN B0
1. Nguyén tac phan viing va xac dinh gi6i han giira cac viing

a. Cdp phan vi va sé cdp phdn vi:
Cap phan vi va $6 ¢ap phan vi phu thudc vio hai van dé sau:

- Miic do chi tiét ma thue t€ doi hoi: néu kém chi tiét ¢ thé khong dat dugc
tinh xéc dinh can thiét. ngugc lai néu chi tiét qud s& rat ton kém. phic tap, khé
ap dung.

- Kha nang cho phép cua sé ligu: phan vang cang chi tiét tdc [a cang nhiéu cap
phan vt thi doi hoi cing nhiéu s6 liéu va nhu vay mang luéi tram quan triic
phai nhicu va phao dugc bé tri mot cdch hop ly.

Can cu vao hién trang cua ngudn s6 Liéu va yéu ciu thue t& ma noi dung da dat ra
ta phan ving dai ven bo theo cic yéu 16 khi tegng thity vin bién theo 3 cdp phan
vi: Mién: Khu vuc: Vang.

Mot mién ¢6 the ¢6 mot hoiic nhiéu khu vie, mét khu vue ¢6 thé ¢6 mot vung hay
nhicu viing. Di¢u ndy phu thuoc vao dac diém phan héa cta cic yéu to khi tugng
thiy van bicn.

b. Nguyén tac phan dinh cdc phdn vi:

Phian vi theo phuomo phdp phin tich co ché tdc dong ciin ¢ vao mitc do khic
nhau nhiéu hay i cua cdc nhan to.

Theo nguyén tac nay, cip phan vi duoc xdc dinh nhu sau:

- Cép khu vue [ cip ma hai mién & canh nhauw, tat cd 4 nhin 16 trinh bay phai
khac nhau.

- Cap khu vuce 1 cdp ma hai khu vire & canh nhau phai ¢é it nhét 3 nhan t6 khéc
nhau. Goi n la $6 nhin t6 khac nhau thi: n> 3.

- Cap ving la cdp ma hai khu vuc & canh nhau phai ¢é 2 nhan t6 trd nén khéc
nhau: nz 2.

Theo nguyén tac nay thi chiing ta ¢6 thé phan dén cap nho hon nhu 4 viing ching
han.

- Chi tiéu dong nhdt tham s6 thong ké cdc y&u 16 khi tuong thiy van bién tai
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cac tram lan can trong vung.
¢. Phdn dinh mién va gioi han mién:

Gi6i han giita cdc cap phan vi phai la giéi han trong phan ving nhan t6 nhu
da trinh bay & trén. Mot 6 moc quan trong nhu Mong Cai, deo Hai Van, miu Ké
Ga....

K&t qud phéan dinh mién, khu vuc va so dé duoc tom tat trong so dd 1.

S6 Cac méc
t
TT | Nhan g MongCai | HonDau | DéoNgang | Haivan Mui Ké CaMau | Ha
! Ga Ti
én
1 Cira song va dong chéy | | - | |
sbng
X X X X %
2 - Diahinh va dudng b | | | | |
X X X X X
3 | Déngchay bién | | i |
= = X X X
| | | g
1
4 Khi tugng (gio) = = X = =
|
5 Mignn=4 “ | >« 2 »
6 Khuvycn=3 -+ p 24— I Pt— 4 > —
7 Khuwvac n=2 ! — | — 2t |t— 5yl —p

Trong so do nay, hang trén cing ghi cdc moc quan trong dé xdc dinh gidi han
mién, khu vuc va viing.

Cac hang thi tir | dén 7 chi thi sur khac nhau hay giéng nhau cua cdc nhan t6 khi
chuyén qua céc gi6i han, néu khi chuyén qua cdc moc ¢6 sy khdc nhau duge danh
bang ddu x, néu giong nhau duge ddnh bang ddu =
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K€t qué phan mién dugce tém tat trong bang 98

Bdng 98 : K&t qud phan mién

! Mign Tén mién Gidti han mién
i 1 Ven bién mién Bac Tir Mang Cai dén deo Hai Van
LZ Ven hién mién Nam Tir déo Hai Van dén ha Tién

d. Phdn dinh khu va giéi han:

Cling tong tu nhu cach lam & trén chiing ta € tim dwge cic gidi han ma 6 d6 s6
nhan to khdc nhau thoa man di¢u kién n> 3 giéi han cla cic khu vuc.

Theo so d6 1 toan dai ven bién dugc chia lam ra 4 khu vuc:

- Mién I ¢hi ¢6 1 khu vuc

- Mién 2 ¢6 3 khu vire

Két qua phan khu duoc tém tat trong bang 99.

BANng 99 : K&t qud phan khiu vue ven bién

Mién Khu vye Tén khu vire Gidi han khu vyc

1 B Ven bat vinh Bic Bo Mong Cai - deo hai Van
| 2  Ven bién Mién Trurg Hai Van - mii Ké Ga

2 3 Viing Tau - Con Do Ml Ke Ga - mii Ca Mau
! 4 | Ven bién vinh Thai Lan - tay Nam Bo

e. Phdn dinh ving theo nhdn to tdc dong

Theo chi tiéu s6 nhan 10 khiac nhau n thoa main dicu kién: n 2 2 dai ven bd nude
ta duge phin dinh ra thanh 6 ving.

J- Phdn dinh viing theo chi tiéu dong nhdt tham so thong ké

Theo két qua danh gid & trén trong muc 3 ta ¢6 thé nhan thay rd ring dai ven bién
Viét Nam c6 thé duge dinh ra theo 6 viing dic trung. K&t qua ddnh gia theo chi
tiéu dong nhat tham s6 thong ké theo céc yéu t6 khi tugng thily van tai cdc cip
tram dai dién trong cdc vung la hoian 1oan phit hop véi viée phan viing & trén theo
cac nhan to tac dong. K&t qua phan vung trr hai nguyén tic nhan 16 tac dong 1a x¢t
vé nguyén gay nén su phan héa trong cdc ving vd nguycn tac déng nhat tic 12
x€t chit ché hon cé tinh chat dinh lugng vé su phan b6 cud tham 6 thong ké cho
phép ching ta phan dinh dai ven bd Viét Nam thanh 6 ving nhu mé td trong
bang 100.
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2. Xac dinh gi6i han dai ven bo vé phia bién

Dai ven b ¢6 2 ¢idi han: Gidi han vé phia dat licn - duong bo: Gidi han vé phia
bién.

Trong phan nay s& xdc dinh giéi han vé phia bién déi véi cdc yéu to nhu dé muoi,
cdc tinh chit héa hoc va moi trudng nude (goi 1a cdc yéu t6 tinh hoc) khong
tring voi cdc yéu t6 dong hoc nhu song. dong chay. nude dang.

Chi can ¢ vao tinh khoa hoc thuan tuy thi dai ven b& dung d¢ nghién ciu tong
hop cdc yé€u to vira dong hoc vilra tinh hoc thi phai 1ay g101 han ngoai ciing cua
mot trong hai gidi han trén. wic 1a: gi6i han vé phia bién cén chon sao cho cé ¥
nghia thuc tién va ¢ ¥ nghia khoa hoc.

Céc yé€u t6 dong hoc nhu séng. dong chay ¢ nhiing noi xa bo khong thé hién ro
anh hudng cia bd. Do vay 2idi han gitta vitng bo va bicn khoi khong rd rang va
trong thuc t& ciing khong c¢an phan dinh gidi han nay.

Bang 100. Phain vung dai ven bd bién viét Nam

: Mién ! Khu vie Ving
i 36 | Ten Gidi han {56 Ten Gidi han S5 | Tén Gidi han
| 1 ! Bac vinh Bic | Méng Cai - Hen :
' B6 Dau
1 Mien Tl Méng Vinh Mong Cai _
Bic Cai dén deo Hai | 1 | BicBo - Déo Hai | 2 | Déng bang Bic | Hon D3u - Peo
Van Van Bo Ngang
: i 3 | Nam vinh Béc ! Déo Ngang - Déo
5 - Bo © hai Van
| Peo Hai van- | 4 | Mign Trung Péo Hai Van — mi
: 2 | Mién Trung 'L mii K&’ Ga Ké Ga
! | Mién Tu deo M3iVan | 3 | VongTau- | Ma K& Ga- | 5 ' Virg Tau-Con | Moi K& Ga - Ma
|, i Nam | dénHaTin ConBao | Mui Ca Mau Béo | Ca Mau ;
; : ) | i
i | 4 iVih Thai | CaMau-Ha | 6 |VihThailan | Mdi Ca Mau — Ha
| ; Lan Tién Tién
S P P "

Poi véi cdc yéu to tinh hoc nhat 13 cac khu vue chiv anh hudng cia song thi gici
han nly thé hién qud ro rang. Trong thuce € gidi han nay cling rdt can biét vi nd
déng mot vai trd quan trong trong su phat trién cua cic loai hai san va sinh vat
bi¢n khic.

Cin ¢t vao diéu via trinh bay. da st dung cdc qui tac sau day dé phan dinh giGi
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han vé phia bién:

Trong khu vuc nude nong. khong chiu anh huong nhi¢u cia nude song nhu ving
phia bac vinh Bac B¢ thi gidt han vé phia bién 1a gidi han cta cic yéu 16 dong
hoc. Trong vinh Bac B¢ gidi han nay la dudng ding sau 30m.

Trong khu vuc nude saw, khong chiu anh hudng clia clia soéng. & do dai ven bir rit
hep nhu khu vuc Trung va Nam Trung Bo (viing 4) thi dai ven bds duoe chon theo
d6 sau 16n (chd gap nhau giifa cac duom phan bd thang ding caa nhiét do trong
nam}.

Cic vung ¢6 anh huong cua cira song thi gidt han vé phia bién I3 gidt han cua lubi
nudc song vé mua li. Gidi han nay duge xdc dinh qua viée nghién cttu phan b
nhi¢t do. d6 muoi cliia cdc mat cat vuong géc vai ba. Gidi han niy duoe chon [i
khu vue ¢6 gradient do mudi trén mat theo hudng vuong goc véi bo [ 16n nhat:

Max ( %]
on

Trong d6 : S, - Pd muéi tang mat

1 - Hudng vadng goc véi bo
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1956 - 1995 Tap san K'TTV 0 3.

Bgng Trdn Duy. 1992, Tinh hudng viv 1de do dong dan duing cia bao. Tap
san KTTY 69,

Caivoronski va Turtrac. 1990, Cide kSt qua quan trdc coa tram rada MR -
3 Phu Lién rong mia mua bao nam 1989, Tap san K'TTV so 3,

Hoang Minh {1ién. Vit Thuy Nga. 1988, Phuong phdp xiac dinh am bao
thony qua trusng gid. Tap san K'TTV 56 8.

Hodng Minh Hién. 1988, Phan bo phang truony eié trone XTND. Tap san
KTV sov b,
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Phan Van Hode. Vit Van Bién, Trong Trong Xedan, 1995 Thiet lap mo
hinh tinh todn ruong gio trong bao trén bién. Tap san Khi wong - Thiy
vin o .

Py Quang Hven, 1980, DE @i D bdo 1 do hde”™. Tap cong trinh phan
tich va du biao béo - tap 1 1986 Tong cue KTTV.

1.6 Bace Huinh, 1997, bac diém thicn tal mua, bio, 10, mién Trung va cong
tac K'Y phuoe vu phong tranh, giam nhe thict hai. Tap san KTTV O K.

Kurmazin, Vit e Ding, 1990, Mot <o kS qua tinh toan do tan. Jdo xoiy
v toe do thang ding theo <o licu tham sat bav, Trong tp san KTTV <0 3.
Ngivén Van Khdnh. 1981, Hoat dong hang nam ¢oa bio & Bicn Dong. Noi
san KT so 7.

Newvdn Van Khdnh va Pham Pinh Thoy, 1986, Phan tich mot so dic di¢m
ctia he thong may bao tren Bidn ong. rén ¢ sG ciac anh may v Llinh thu ¢
Vigt Nam. Tap cong trinh phan tich va du bao bio. (ap I Tone cue KTTY

o Kinh, 1904, Pac di€m khi hau mda mua bio. Noi san Khi tuong - Vat
[¥ dia cau. 6 6.

Nouven Ping Khoa . 1993 VE su bifn doi cia tan s6 bao viv mita bio 1rén
vimg ven bicn Bie 3o cha Vict Nam. Tap san KTTV o 10.

Laone Tuan Minh, Lwcong Cao $)dng. {991, Du bio huong di chuvén 24
aity cha bio bang phuong phidp khiach quan cde dicu kicn syndp. Tiap san
Khi tuong - Thay van o 4.

Bng Hong Nga. 1997 K& qua thir nghicm mo hinh thong ke dang Chiper
du bao duong di cua bao. Tap san KTTV <& 4. '

Neuven Thi Minh Phiong, 2000, 4p dung mot mo hinh thuy dong chinh
Ap ¢ ban dau hod xody ¢ho du bdo dudng di cia XTND (rén viing Bicn
bong. Tuyén 1ap cic bio cio KHCN va phuc v di bdo KTTV thing
12,2000 4ap 1. TTQG DB KTTV.

Lé Dinh Quang. 1909-1970. Mot 6 dac didm mua bio & micn hae Vidt
Nam. Nt san khi toong.

1.6 Hinh Quang. 2000, Bao va ATND vai 10 lut mién Trone. Tap chi Khi
lrong - thay van so 2.

L6 Binh Quang va oy, 1986, DE an hop Lde Vict - Xo 01 giai doan 1981
[ONS: N ghicn e ifuing neasén Iy oo ban dig baer si nay sind cua bdo voi
Lhest g 1 1 dén 3 ngay trae™.

Lo Binh Quang. B¢ Neoe Thang, 1986, Mot vai dac trung dong 101 nhigl
Am trong thai k¥ phdt trién cia XTND rén Bidn Dong. Tap san khi wiong -
thuy van s 7.
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19h,
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2la.

21h,

22.

Le Dinh Quang va civ. 1990, DE A hop tic Vil - Xor = Nehicn e
findr thanh va tden vricn ctic XENE) o tho Ky pher mus Duan e vl me
dich giai thich ede phan 16 xde dinh cde qud irinh Ry

Le Dink Quang va oiv. 1993 DE Q0 “Hoan thien (chinh vic hod) Pl
phdp dir bder iy sinh, ctione do cia XENE v futcng dil cluven o viai dian
hetnr detie™

£.¢ Pinlt Quany. 19960, Ciic dac trung nhict - dong lye va nange [y e
con bao LEWIS nam 1993 Tap san KTTV s6 &

Le D Quang va ey 1997 DE QI cap Tong cue KT “unh gty i
gt do naeeic bicn dén XUNB hoat dong trén Bien Fonyg”

Le Dinft Quang va Vieomg Quae Cuone. 7998, Mo hinh lop bicn roi cua bio
phat tricn. Tap san Khi tuong - Thay vin s¢ 3,

Lé Pinh Quang. 1999, Dac dicm mua va ¢it do bio ¢ ving dong banye Bac
BO. Tap ¢chi K'TTV s6 5.

Le Dinht Queang. 1998, 86 bo nhan X8t quan he eira nhict do nude hicn khu
vie D (0 - 14N 130 - 150"E) vii XTND hoat dong o tay bac TR vi dnh
huong dén Vet Nam. Tap san Khi tuong - Thiv vin o 3.

Nguvén Van Qui. 1965, Nam mat tron (inh vai bao (rén Bidn Bong va thien
tai tren the aidi. Not san KTV <6 1.

Lo Phanly Son 19700 bie diem truong ¢io khi biio dé bo vio Vet Nao.
Ludn van 0t nghicp dai hoc.
Le Thanht Son. 1986, Vai dae didn vE e dong cua khong khi lanh den mu

con biio do bo vio Vigt nam. Tap cong trinh phan tich vi dy bito bao_ 1 1.
Tong cue KTTV.

Leé Thanly Sen. 7987, dnh hudng cta khong khi Tanh doi vGi bio micn
Trimg va hinh e duting dong dac trune. Tap san KTV o6 7.

Kicu Thi Xin. 1996, \'¢ nhitng quan hé tinh 2io cue dai trong XTTND. Tap
san KTTV s 12,

Ngnven Xien, Phan 1dr $de. 1965, Mua bio 1964 Nha Khi ong \uil
ban.

Newyén Xien - Chi bicn. Phant Ngoc Taan, Phan 1dt Pde. 1900, Biv diem
khi hau micn bac Vict Nam. NXB khoa hoc.

Bid Minh Tang, 1998, NSO vit moi lien he cua nd vai biao. ATND anh
hutmg dén Vict Nam. Tap san KTTV o 8,

Nawyen Minh Lav. 1971 Thix tim vé (uan Ne gitra sG veL den mat i v 8o
lugng bao do bo hoace dnh hutmg deén mién bac nude ta. Noi san khi Lony -
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val Iy dia cau o 12.

Newvén Vdn Tuveén, 1986, DE il du biao mua biao. Tap cong trinh phan tich
va du hdo bio - tap L Tong cue KTTV.

Neuvén Ngoc Thdi. 1978 Mot s6 nhan X6l vé so lan bao dd bo vao Vict
Nam trong 94 nam (1884 - 1977). Noi san KTTV s0 6.

Nuo Nooo Thach va Lé Cong Thanh, 1991, Khai thde va cai ti¢n mo hinh
chinh dp mot tang du bao dutmg di ctia bito. Tap san KTTV so 4.

Leé Van Fhang, 1902, Dac dicm can ban ciia bio Bién Pong viu xu the uen
cao (300mb) anh hudng doi voi duong di cua nd. No1 san kKhi tuong o
thang 8 nam 1962,

£ Nooo Thang, 1990, Mot 6 dac didm vé hicn dot nang luong cia con
bao [DA (8624). Tap san khi tuong - thuy vin <o 4.

£)o Neoe Thang, 1993, Phan bo khong gian cta Gén nhict ngung KEt doi
vidi bao Chuck (9204). Tap san KTV so 11,

Newvén Van Thang. 2000, Moi lién h¢ gita lugng. mua biao va bin kinh

cach tam bao. Tuyen tap cong trinh KHCN phue vu du bdo tap I - thing 12
nam 2000, TTQGDB.

Neyyén Vi Thi. Nhoing van d& (i GELG Viet Nam, Tai licu vidt tay.
Ngavén Vi Thi. 1963, S6 bo nhan xé1 vé mua bio & mién bie nude ta trong
44 nam gan day (1911 - 1929, 193] - 19440 1949 - 19330 1935 - 1960)
Noi san Khi twgng - vat ly dia cau, s6 thang 7.

Lrinke Van Thir va oty 1986. Du bio qui dao di chuyén clia bao. Tap cong
(rinh phan tich va du bdo bao - 1ap L.

rinh Van Thee Pham Ngoc Hign, 1988, Du bdo di chuvén cia bio cho
thost han 12, 24, 36 va 48 gi0 131 bang phuong phdp dong lue thong ke "Tap
can KTTV 0 11.

Trinh Van The 1992, Gng dung mo hinh nude néng vao du bao qui dago
bio nhict doi. Tap san Khi tuony - thuy van so 3.

Nouvén Dodn Toan. 1998, EINino v sy bién doi nhi¢t do nude be mal.
X'TND viine Bi¢én Pong va Philippin. Tap san Khi tugng - Thay van <o 1.
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Alaka. M. A, [958, Dynamics ol upper-air outflow incipicnt hurricanes.
Geophysica (Helsinki). 6.

Anthes R A, and Johnson D. R 1968, Generation of available potential
energy in hurricanes “Hilda” 1964, Mon. Wea. Rev. 96.
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Astling B G Dyegupuiy SOM and Leofie KR 19720 A diagnostic study of
a non-deepening disturbalance in the Caribean Sea. 3 Aprl. Meteo T

Carfson 0 N TUHY Svaople histories ol three Alvica disturbances that
developed into Atlantic Flurricanes, Mon, Wea, Rov. 97,

Dunne G L0 79400 Cyelogenesis an the wopical Atantic. Bull, A
Neteorol Soc. 21

Prank W M. 1970, The structure and encrgctics ol the tropical evetone,
Atm. Set. Paper N 258, Colorado, St Univ - 180 p.

Prank W M. 1977 The structure and encerectics ol the tropical evelone,
Paper L Stonm structure Mon. Wea Revo Vol 105N Y

Cray Wo Mo 79750 Tropical eyelone genesis, At Scil paper. N 28
Colorado st Uiy,

Gray Wo M Rupreche L. Phelps RoO19750 Relativ humidity in tropicat
weather systems -- Mon, Weath. Rev, Vol 103,

Cray WM 1979 Hurricanes: Their formation. structure and likely role in
the tropical circulation Meteoroloay over tropical ocean. Rov. Met, Soc,
Vol 105,

Hollanhd G . 7980, An analviie model of the wind and prossure profifes
m hurricanes. - Mon, Weath, Rev. Vol 108, N8,

Matel M. Lochne ROT9750 Dic zweischichtung der tropichen Amospliere
adband der. "meteo™ Daten 19635, “Meteo™ Forschungserg 1B 10

Me Bride. J. 1979, Observation analvs ol tropical cvelone formation
Atm. Sei. paper. N 308,

Ooyama, K. 1900, On the stability of the haroclinic circutar vortex: a
sullicient eriterion lor instability. I Atmos. Sei. 23.

Palme L1948, Geophvsica (Helsinki). 3.

Palime F 19497 Tellus™, 1

Riehd 11 71948, On the Tormation ol tvphoons T Netcorol 194K, 5,
Reosemial S L0 1900, A simplilicd lincar theory ol cquatorial casteriy
waves, — o Meteoroll 1960, 7.

Swwyer. Jo 19470 Notes on the theory ol tropical eveones. Quart. 1. Rov.
Meteo, Soc. 73.

Shapire Lo S0 1977 Tropical storm formation from casterly waves: a
criterion lor development. Jo Atmos. Scil 1977, 340N 7.
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Sheet B C. 1908, The structure of hurricane DORA (1964, Nal, ocean.
Atmos. Admin. USA. Tech, Memo. 83,

Sinith Co L. Zipser L J.0 Daggupaty S M. and Sapp L. 1973 -An
experinent in tropical mesoscale anolysis. Mo, Wea. Rev. Part 1103,
Yanar, M. 1907 A detailed analvsis of typhoon [ormation. 1. Meteor.
Soc. Japan.

Yanai, M. 1904, Formation ol tropical distubance in the Calibean Sca
region. — I Metcor. Japan. Series 11, 46,

Ti¢ng Phap

32

53

Brizon. [: Carton P 1930, Le Climat de L indochine et les ivphoon de La
mer de Chine, Hanoi,

Bruzon. [, Carton P, Ropter. A, 1940, 1950, T.e Chimat de L indochine ot
les typhoon de ta mer de Chine. Hanol.

Ticng Nga

Sa.

S4h.

6,

61,

Khain AP Sutarin GG 1985 Xody thuan nhict doi va su wong Gie ¢
chiing vat dai duong (Ban ticng Nea)y: NXB. K'TTV Leninaral.

Khain AP Sutrin GG 1984 Mo hinh wdn hoe et xody thuan nhicl
doi (Ban ti¢ng Ngay NXB. KTIV Leninarat.
Likianov V.V 1903, Xody thuan nhict d6i cua Thai Binh Duong (Tiche
Nga). Tap cong trinh \'i¢n NC Bi¢n — Vi¢n han Iam LX. Tap 72.

Mancdov 1 CPavlov N1 1974, Bio. NXB. K'TTV Léningrat.
Pudov. VoD Tyhegalovers Vo PO 1981 Tinh khong dong nhil neang el
I6p b¢ mat dai duong va vai trd cla nd trong st nay sinh xody thuan nhict
doi (Ticng Nea). Vat I{ khi quyén vadai duong, 0 2.
Stepanoy VL0 1986, Cau tride taing doi luu gitra vac dudi cua bao “DEBBIT -
1982, Tuyén tap “Vien Khi wong thue nghicm™, 39.
Stdeikin V0V, 7978, Tinh todn su phat ricn, chuyén dong va licu huy cia
bao nhict ddi va cde song chinh tao ra bai bio (Tifng Nga), NXB. KTTV
Léningrat. :

Farakanov GG 1980, Khi tgng nhict doi (Tidng Ngay, NXB. KTTV
Leéningrat.

Pyphoon — 75, Typhoon 77, Tuyen (4p cac comg trinh thdm sat bao i
Tay Duong cua Lien Xo ¢ii. NXB. KTT\ Léningrat.

Ticng Vit (Lép)
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63,

64.
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Vi Nhu Flodn. 1991, Tinh wdn du bdo nude dang vic mue nude cho ven
bicn mién Bac Vi¢t Nam khi hao dcn. Tép san KTTV 0 5.

Newvén Manh Hang. 1991, Tinh 16¢ do gio cue dar trong bao. Tap san
KTTV O 1.

Beier Thanh. 1998. Nude dang do biio s3 5 (LINDA) & ving ven bién Nam
Bo. Téap san KTTV 6 8.

Do Ngoe Qusah: Pham Van Ninh: Dinh \dn Manh: Newven Thi Licn,
2000). \11) hinb <6 1ri mo phong vie du bdo hien tuong nude dang do hio &

nude ta. Tap cong trinh KHON phuc vu du bdo. Tap [ - thing 12.
TTQGDB.

Lruong Van Bon, 1.é Trong Pao. Nguvén Van Thdng. 2000, Nehién ctia he
théng du bdo nude dang do bao bing cach két hop mo hinh sd Lt lhm
dong hat va ba chicu. Tap chi KTTV'. 3

IV. DAC DIEM CHE PO NHIET b0 KH()N(“; KHI VONG THEM LUC
DIA VIET NAM

[

6.

8.

Atlas Khi wong Thiy van V 1¢1 Nam. Phan [11 Khi tuung thuy van bicn. Ha
NO1 1994

Nguyen Vi Thi.Chd do nhi¢t & bién Bong vi vinh Thdi Lan. Trong tap hdo
cao cong trinh thude d¢ 1t 48-06-02 " Tinh todn khi twong thay van vimy
thém luc dia vavclra song Vict Nam "= Hi Noi 1986,

But Xuan Thong. Nghién ctiu dénh gid quy luat bich dong mot <6 (ruong
Khi twong co ban ving bién Dong. Chuong trinh bicn KHCON 06. DE i
KHCN 06,13, Ha Noi 2001.

Nauveén Ngoe Hun va nhitng ngudi khdc. Tap (ai licu ” Khi wony thiy van
VIEt Nam ", tap 3 " So IIL..LI khi wong thuy van bicn " thuoe dé tal

42A.01.03. Ha Noi 1939.

Pham Ngoc Toan . Phan Tat Pde. Khi hau Viet Nam NXB KIK'T. Ha
Noi 1975,

]

\Umm Dodn {oan. Tinh bicn dong cua vung hoal dong nang luyng
Curdxio va trien vong nghi¢n clu anh hmmw cua no 161 cide veu to KTV

khu vuc hién bong va lan can. Bio cio khoa hoc tal hot nehi khoua hoc 1an
thit I Trung tam K'TTV bién. 11a No1 1988,

Royal Observatory | Hong Kong.Marine Climatological Summarics [or
Greas 20057 and 21156 in South China Sca 1962

Roval Ohservatory | Hong Kong. Marine Climatological Summary Charts
lor th South China Sca 1971-1980. Pregared by the Royal Observatory,
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Hong Kong in Cooperation with The World Meteorological Organization.

Characteristics of air temperature on the shellt of VietNam and BienDBong
sed

V. NGHIEN CUU TUONG TAC PAI DUONG- KHI QUYEN O VIET

NAM

Tieng Viet

l.

Pt

e

4.

de.

4d.

6.

F¢ tai 48.00: “Tuwong tde Bicn — Khi guyén vimg bien Thuan (1di - Minh
Hedi" - Chuong triinh Nhit Nude “Diéu tra tong hop viing bién Thuan Hii
Minh Hat (1979 — 1981).

e tai hop tae Viet Xo 01, giai dogn 1986 1990, Dong chi nhicm [.¢
Binh Quang va cty.

Nguvén Hity Nhdn. 1988. Mo hinh hod wong tdae 1Gp bien roi Khi guyén va
Bicn. Tuyén tap HOI nghi Co hoc toan quac lan IV, T1a Noi.

Lé Binh Quang. 1982, VE mot cach tham s0 hod IGp bién ta dp dimg cua
khi quy¢n. Tap chi Cohoc O I Ha Noi.

Lé Dinh Quung. Pdng Timg Mdan. 1986. Mo hinh dimg (wong tdc dong lue
gitia 2 15p hien dai duong — Khi quyén, Tap ¢hi Cohoe 0 4. Ha Noi.

Lé Binh Quang. Bokhan. Pdng Trng Mdn, 1987 Mo s0 két gua nghién
clu xody thuan nhict ddéi iren Bién Dong nam 1986, Tap san KTT\ 0 12.
Ha N

Le Pinh Quang. 1997. Chi nhi¢m dé i cip Tong cuc: “anh furing cua
nhict do niide bién bé mdt dén cuong do va luigng di chuvén ctiac XEND
frén Bicn ange (1995 — 1997y,

Neuven Dodn Toan. 1990. Phan tich va ddnh gid mot & phuong phdp tinh

\“? . — - A

cde dong nhi¢t, am va do Am khong khi theo s¢ licu thue do. TIoi thao Vigt
X& 1an 11 Hai Phong.

Nguvén Dodn Toan, 1998. V& nhict do nude bién bé mat, EI Nino va anh
huong cta ching tdgi Viet Nam. Hoi nghi khoa hoc cong ngh¢ bién toan
qude 1lan IV, Ha Now.

Nguven Thé Tuong, Nguvén Manh Hing, Neuyén Ticn Quang. 1990, Tink
dy Uit nang luong nhi¢t, 4m ving thém tue dia Viet Nam thdng 12 nam
1989 vt thdng 1 nam 1990. Hoi thao Viet — Xo lan 11 Hai Phong.
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7. Pink Vdn Ui, 1980. Trao doi ning lugng cohoe 6 16p bien khi quyen tren

bicn. Tuyén 1ap cic cong trinh 1o nghi Co e toin qude 1an 11 T Noi.
Tiéng Anh

8. Leiper D)0 1967 Observed ocean conditions and  hurricanes Hilda
{(1964). J. Atmos. Sei. Vol. 24.02.

9. Palmer L0 1948, On the (ormation structure of  tropical  hurricances.
Geophisica. 3.

[0, Ramage. €. 8. 1972 Intcraction between tropical cyelones and the China
Sca. — Weather. Vol. 27,0 4.

Py Kifd 17948, On the formation [o typhoons — 1. meteor., 5.
12 Steovart. 1975 Atmosphereic boundary laver. WNTO. Bull, 24,
Ticng Nga

13 Khain AL P Stdrin GG 1983, Xody thuan nhiel d6i va su tuong 1de eda
ching doi vii dai duong (ban ti¢ng Nga). NXB KTTV Leningrat.

L4 Phedoroy K. L 1972 Tinh chit 16p hoat dong phia trén clia dai duong
dudi tae dong cua bao nhict doi. Tap chi “Dai duong™. T 12.0 2.

h

Pudov V0 D Lunegalovers Vo P 1981, Tinh khong dong nhat cha 16p hé
mat dai duong va vat trd clia nd trong sundy sinh XTND, Vac i khi quvén
va dai duong. 2,

VL. CAC DONG NHIET AM QUA BE MAT NGAN CACH BIFN KHI

QUYEN TREN BIEN DONG

Tieéng Vieét

la.  Lé Pinh Quang va ety 1985, D¢ 141 hop tde Vict = Xo 0 1: “Nhitng ngivén
i co ban die bdo s ndy sinhi cita bdo voi thot han 1iv I dén 3 neay true”,

1981- 1985.

Ib.  Lé Pinh Quang va civ. 1990. DC 1ai hop tde Viet — Xo O 1: =Sy hinh thanh
vd Hén tricn cia XUEND o thoi ki phdt trién ban ddu voi mitie diclt gldi thich
cde nhdn 16 xde dinh cde qud trinh nay™. 1986- 1900
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Ic. Lé Pinh Quang va civ. 1993 D¢ 1 hop tae Vict - Nea O 1 “Hodn thicn
el A . = o
phicomg phdp die bdo nday sinh, cuing do cia XENP va hiione di chaven o
wlal dogn ban dau”™. 1991- 1993,

2. Nauven The Lucng, Nguven Lich Quang. 1990, bae didm phan ho cic
dong thong Tugng nhi¢t mat bicn tai quan dao Trudng Sa va moi lién he
clia no véi surphat sinh, phat tri¢n cva bio i Bién bong. Hoi thao Vigl -
X0 lan I1. Hai Phoneg.

Tiéng Anh
3. Krauws {28, 1972, Atmosphere-Ocean Interaction Clarendon press- Oxlord.

4, Leiper. ). 1967. Observed ocean condition and hurricane “Hilda™ 1964, ).
Atm. Sci. Vol 24,0 2.

A

Wrichi. R 1969, Temperature structure across the Kirochio belore and
alter typhoon SHIRLER. -~ = Tellus™ 1969, Vol. 21, 0 3,

Tieng Nga

6. 19760 NG van A8 vé can bing nding luong trong dai hoi o nhict dai.
TROPEX - 74. Tap I. NXB KTTV Lenirat.

10, Galusko VoV Beanov VN Mavagutov T F 1977, MOL <O tinh dac bict
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109.
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Lenigrat.

Nrmakhmetoy NOR 1970, Phin tich, so sidnh cae phuong phip tinh dong
ro1 nhicl, am tr dai duong vao khi quyen. TROPEN 7407 L NNB KITTY
Lenigrat.

Prokovehuk A AL Xergienko XX Novojinova 10N Feldnan K. L. 1980,
Tinh dac bict cua sy bicn doi mot v tham so tang doi iuu Vil ]Up oat dong
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