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Tém tat: M6 hinh MARINE lad mé hinh thiy vén théng sé phdn bé do Vién Co hoc chét 16ng Toulouse
(Phdp) phdt trién va duoc st dung & nhiéu quéc gia. M6 hinh dwoc tng dung & Viét Nam tir 2001 trong
khuén khé cta dw dn FLOCODS, dé si¥ dung trong duw bdo trén luu vire séng Ba. M6 hinh MARINE thudc logi
mé hinh muwa dong chdy thong s6 phén bé vt ly, mé phdng dong chdy lii trén sudn déc khd tét, nhung dién
todn dong chdy trong séng chura hodn thién, can st dung cdc mé hinh khdc d€ mé phdng. Bé c6 mét sé
nghién ciru st dung mé hinh Muskingum, Muskingum Cunge va thdy luc 1 chiéu IMECHI1D dé két néi mé
phéng ddng chdy trong séng, tuy nhién, con mét sé van dé cdén tiép tuc cdi tién, hoan thién. Trong nghién
ctru ndy trinh bay mét sé gidi phdp tich hop mé hinh MARINE va Séng déng hoc mét chiéu dé ndng cao chét
lvgng mé phdng mé hinh MARINE va bé sung dién todn dong chdy trong séng. Trong d6 dd xdy dung mé
hinh Séng déng hoc mot chiéu Tuyén tinh dé dién todn dong chdy cho cdc doan séng trong mé hinh MARINE
va lam diéu kién ban dédu cho mé hinh S6ng déng hoc mét chiéu Phi tuyén, céi tién MARINE dé tinh todn
dong chdy ctia nhiéu nhdnh séng dé lam co sé tich hop véi mé hinh Séng déng hoc mét chiéu Phi tuyén cho
mang ludi séng. B6 mé hinh tich hop duoc trng dung thi nghiém trén lwu vire séng Cdi Nha Trang cho théy
dé vén hanh va cho két qué mé phdng tét hon.

Tir khéa: M6 hinh MARINE, Song déng hoc, luu vuc séng Cdi Nha Trang.

1. M& dau trong khudn khé cla Dy &n FLOCODS dé dy

Md&  hinh MARINE (Modelisation de bdo 1T lvu vuc séng H6ng [3], ndm 2006 duoc
nghién clru du bdo luu lvgng vé hd Hoa Binh
[2, 7], du bdo IT lwu vwec song Huong [22]. Hién
nay md hinh dang duogc st dung trong nghiép
vu dy bdo tai Trung tdm Dy bdo Khi twgng Thiy
van Quéc gia cho luvu vuc sdng Da [2], séng
HoAng [4]. Mac du md hinh MARINE ¢6 nhiéu uwu
viét, nhung chuwa dugc sir dung réng rai (du cho
phién bdn mé hinh dang phd bién & Viét Nam
la m3 ngudn ma, thuén tién cho viéc cai tién va
trng dung), do hién nay trong bé mé hinh nay
chua hoan thién dong chay trong séng. M6 hinh
MARINE hién tai chi tinh lwu lwgng cho cac doan
séng clia dong séng chinh, lvu lugng cac doan
nay duoc cdng don tir lwu lugng cla cac 6 ludi

I’Anticipation du Ruissellement et des
INondations pour des événements Extremes),
duoc ng dung tinh toan 10 thoi gian thyc tir
du an PACTES (canh bdo nguy co Il quét theo
khong gian) tai Phdp véi sy ho tro ban dau cla
BO nghién clru Phdp va Co quan vii tru Phap dé
tinh todn tran 1T quét xay ra ndm 1999 tai vung
phia Nam nuéc Phap [7, 14], wéc lvong mua tir
radar dé canh bdo It quét ndm 2002 [11]. Ngoai
Phap, md hinh MARINE con duwoc st dung dé
canh bdo I quét, du bdo 1t nhu Oman [16], Tay
Ban Nha [9], cac nudc khu vyc Dia Trung Hai
[9]. M6 hinh MARINE la mé thdy van théng s6

phan bd duoc (ng dung & Viét Nam tir 2001 c6 séng chay qua. Nhu vay, dong chdy trén céc
- nhanh séng trudc khi d6 vao séng chinh duoc
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biét 13 v&i luu vee 1én s& cho két qua moé phdng
khong to6t. D& han ché nhuogc diém nay, cac
nghién cttu trwdc day da nd luc chia nhd thanh
cac tiéu luu vy, tuy nhién s& lam mat vu thé
clia md hinh thdng s6 phan bé. Do viéc chi tinh
dong chay cho cac doan sdng trén séng chinh
s& dan tdi viec van hanh cong kénh do chia nho
lwu viee, khé khan khi thiét 14p va van hanh mé
hinh MARINE. Ngoai ra, dé tinh toan luvu lwgng
dén clra ra lvu vyc sdng thudng can phai sir
dung két hop vdi cdc moé hinh dién toan dong
chdy trong séng khac véi dau vao tir két qua
mo& hinh MARINE. Trong cdc nghién cttu trudc
day, Nguyén Lan Chau [2], Nguyén Vin Diép
[22, 3], Nguyén Tién Cuwong [15, 7], BUi Dinh
Lap [4] d3 két ndi md hinh MARINE va md hinh
IMECH-1D [2, 22, 21, 3] hoac Muskingum - Cunge
[4] d& md phong dong chay trén sdng Da [2],
séng Hong [3], song Hwong [22]. & Phap, dong
chdy trong séng duoc viét bdi Bessiére (2005)
bang phuong trinh xap xi séng déng hoc [19],
Foody st dung Muskingum [8], Rorrell sir dung
HEC-RAS [8] va MAGE-1D [8] dé két ndi v&i mo
hinh MARINE. Tuy nhién, cac mé hinh Séng dong
lwe nhw IMECH-1D, HEC-RAS, MAGE-1D can phai
sir dung di¥ liéu mat cat ngang, trong khi di liéu
nay rat it hodc khéng cé & khu vire vung nui, dac
biét la & thugng nguén céc sdng. Nhitng khu viurc
khéng c6 mat cat cé thé sir dung md hinh Musk-
ingum, Muskingum-Cunge hodc xap xi S6ng dong
hoc nhu cdc &ng dung & trén, tuy nghién cdc moé
hinh nay chi thé hién lwong trir thay van tuyén
tinh [19, 15], khdng phan anh qud trinh truyén
1T trong sdng va bién dong I1on cla dong chay
do tdc déng cla dia hinh [19]. Ngoai ra, cic &rng
dung & trén s dung lwu luong cdc doan song
duogc cong don tir luu lwgng céc 6 ludi cod sdong
chay qua va chi mé phong cho dong sdng chinh.
Dé khac phuc nhitng nhuoc diém trén, nhém
nghién ctru xay duyng moé hinh Séng déng hoc
mot chiéu va tich hgp vdi md hinh MARINE. Mé
hinh S6ng déng hoc dua trén dang don gian hoa
hé phuong trinh Saint Venant [19], mot dang
xap xi séng dong luc [15], m6 phong qud trinh
truyén I trong sdng do sy thay déi luu lugng
hay muc nudc. S dung mé hinh Séng dong hoc
vlra dép ng duoc yéu cau vé s liéu dau vao
& khu vuc vung nui, vira mé phdng dugc qua
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trinh truyén |0 va bién déng I&n cla dong chay
do tdc dong cua dia hinh. M6 hinh Séng dong
hoc Tuyén tinh mé phdng dong chay cic doan
sdng va md hinh Phi tuyén mé phdong dong chay
clia mang luéi song sé khac phuc nhuoc diém
cong don lwu lwgng va chi mé phéng dong séng
chinh cia md hinh MARINE. Ngoai ra wvu diém
cGia mo hinh Séng dong hoc néu trén cling tang
thém wu thé vé md phdng cho Iwu vie 16n, dia
hinh phirc tap cia md hinh MARINE. M6 hinh
Séng déng hoc dwoc 1ap trinh Fortran 70 dé
théng nhat véi ngdn ngit 1ap trinh cia md hinh
MARINE.

M6 hinh Séng déng hoc do Lighthill va
Whitham (1955) dé xuat [15] va dugc nhiéu
nghién clru vé sau phat trién, &rng dung dé mé
phdng dong chay trong kénh, séng sudi nhu:
Weinmann and Laurenson (1979), Hender-
son (1963), Brakensiek (1967), Cunge (1969),
Woolhiser (1975), Dawdy (1978) [15]. M0 hinh
mét chiéu trong sdng sau nay duwoc Jacowvis
(1996) nghién ciru cho sdéng cd bai v&i nhiéu
loai hinh dang mat cdt [13], Aminul Islam so
sanh gitta so d6 sai phan an va sai phan hién
[6], Tayfur phat trién dé mdé phéng su phat
trién va bién dang méit cat doc trong kénh boi
phu sa [10], Nwaogazie xay dwng mo6 hinh mot
chiéu phi tuyén bang phuong phap Newton-
Raphson [17]. Sau d6 duwoc nhiéu nghién clru
phat trién dé md phong trén swdn déc nhu:
Henderson(1966),HendersonvaWooding(1964),
Woolhiser va Liggett (1967), Kibler va Woolhiser
(1970), Schaafce (1970), Li (1975), Borah (1980)
[15]. & Viét Nam, md hinh mét chigu trén suwdn
déc d3 dugce Lurong Tudn Anh va Nguyén Thanh
Son st dung dé md phdng dong chay sudn déc
trong mo hinh KW1D [20].

Nghién ctu va &ng dung moé hinh Séng
ddng hoc mot chiéu & trén méi chi s dung
dang tuyén tinh, mé phoéng cho mdt nhanh
séng. Trong bai bdo nay trinh bay két qud xay
dwng moé hinh Séng déng hoc mét chiéu Phi
tuyén cho mang luwdi séng va s dung phuong
phap |3p Newton dé hé phuwong trinh Saint
Venant [1]. Cadc md hinh sau khi cai tién, tich hop
d& ng dung th& nghiém cho lwu vyc song Cai
Nha Trang dén tram thly van Déng Trang.

Sdng Cai Nha Trang la con sdng I&n nhat tinh




Khanh Hoa, bat ngudn tir d6 cao khodng 2.000m.
Séng gdbm nhanh séng Thac Ngwa va sdng Cho,
hop lwu tai vi tri cach tram thdy vin Bong Trang
khodng 2km phia thuong luu tram. Séng Thac
Ngua cé dang nan quat vdi cac phu lvu: Song
Giang, s6ng Khé, sdng Cau; séng Cho cé dang
canh cdy cé phu lwu EaThour. Trén lwu vuc chi
cé tram thdy vdn Déng Trang cd sb liéu quan
trdc dong chay nhiéu ndm (1983-nay) va tram
do mua nhan dan Khanh Vinh. Khu vuc |an can
6 cac tram khi twong Nha Trang, M’d Rak, Cam
Ranh. S6 liéu quan trdc dong bo trén séng Cai
Nha Trang trong tran |l dac biét I&n ndam 2010,
tir ngay 29/10-13/11 [5] duogc sir dung dé hiéu
chinh bd théng s6 mé hinh tich hop véi cac sb
liéu lvu lvgng thoi doan 1 gior tai tram Dong
Trang trén séng Cai, vi tri Dién Xuan trén song
Cho, vi tri Sdng Cau trén sdng Cau va vj tri Thac
Ngua trén séng Thac Ngwa. BO mé hinh tich hop
sau d6 sé duoc kiém dinh vé&i céc tran I ndm
2009, 2013 va 2016 dé danh gia kha ndng mé
phong dong chay |G trén séng Cai Nha Trang.

2. Phuwong phap luan

2.1. Co’ s& ly thuyét mé hinh MARINE [2]

M6 hinh MARINE mé phong quéa trinh hinh
thanh dong chay sinh ra b&i mua trén luu vuc
dya trén phuong trinh bao toan khéi lvgng:

aa—lt/+u.grad(V)=Po (1.1)

Trong dé:

V 13 thé tich khdi chat 1dng xét.

u 1 van téc cha dong chay gitta cac 6 ludi.
P, la lwvgng mua.

Van téc cha dong chdy trao ddi gitta cac 6

duoc tinh theo cong thirc:
2/3

il = pente. =

m

(1.2)

Vi ludi sir dung dé tinh toan 1a ludi vudng
(DEM) nén thay biéu thirc van t6c vao phuong
trinh tich phan ta thu duwoc:

4 {3 At

AH+Z I/ pente.— = P,.At (1.3)

~ K, Ax

Trong dé: pente |a d6 déc.

K_: Hé s6 nham Manning.

H: D6 sdu muc nuwdce cta 6 ludi.

AH: Sy thay d6i myc nwdc cta 6 lwdi tir thoi

diémt, dént,.

j: Huéng chay cla 6 ludi (j =1+4).

Ax: Chiéu réng 6 ludi.

At: Budce thoi gian tinh.

DAy chinh 1a phuong trinh tinh sy bién thién
muc nudc theo thoi gian ciia mdi 6 ludi.

MARINE dién todn dong chdy trao ddi giita
cac 6 lwdi vdi nhau, lvgng mua roivao cac 6 cla
lwu viee dugc coi la lvgng nudce bé sung tai moi
buwdc thai gian tinh.

2.2. Co s& ly thuyét mé hinh Séng déng hoc
1, 5]

Séng déng hoc tao nén do sy thay ddi trong
dong chay nhu thay d6i vé lvu lvgng nwdc hodc
téc d6 séng la van tdc truyén thay déi doc theo
kénh dan. Téc d6 séng phu thudc vao loai séng
dang xét va cé thé hoan toan khac biét véi van
téc dong nwdc. Déi vdi Song déng hoc, cac thanh
phan gia téc va dp suat trong phwong trinh dong
lvong d3 bi bd qua nén chuyén déng cha séng
dwoc mo ta chd yéu bang phuong trinh lién tuc.
Do d6 séng da mang tén Séng dong hoc va dong
hoc nghién clru chuyén dong trong d6 khdng xét
dén anh hudng cha khdi lvgng va lwc. Md hinh
Séng dong hoc dugc xac dinh bang cac phuwong
trinh Saint Venant nhu sau:

- Phuong trinh lién tuc:

00 o4
6_x+5:q (2.2)
- Phwong trinh dong luvgng:

S, =S, (2.2)
A=aQP (2.3)

Trong dé: A 1a dién tich mat cat wét.

Qla lvu lvgng.

g la nhap luu.

S,la do déc song.

S,la d6 déc ma sat.

Trong phuong trinh Manning v&i S_ = S, va
R=A/P ta cé:

1/2

0=+

Viét lai phuwong trinh (2.4) cho A tir d6 tim
duoc avap =0,6 nhu sau:

3/5
nP2/3
A=|—"—n | 0" 2.5

(1.49JSOJ © (23]

A7 (2.4)
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) an/} 0.6 2 6
- 1.49\/5 (2.6)

— apo’" 1( QJ (2.7)
af s ( a?j:" (2.8)

Ap dung so d6 sai phan an phuong trinh
(2.8) thu dwoc phuong trinh sai phéan song dong
hoc tuyén tinh.

ol

) NS
j+1 a t Q}H 4l +al
{ 0" +apf M[ 2 ] +At[ 5 ﬂ
L+0 Y 2.9
[ o 212" ] ] (2.9

Ap dung so d6 sai phan an phuong trinh
(2.1) thu dwoc phuong trinh sai phéan song dong
hoc phi tuyén.

At . V8 At
Qi el =0 ra)”

AX i+l
+ (2.10)
+At qz]+11 qz+1
2

Day 13 phuong trinh phi tuyén dsi véi @1 do
dé can duoc giai bang phuwong phap s6, trong
chuwong trinh 13p trinh d3 gidi phwong trinh 2.10
bang phuong phap 13p Newton [19]. St dung
két qua tinh toan tir mé hinh Séng déng hoc mét
chiéu tuyén tinh (2.9) lam gia tri ban dau cda
phép lap Newton. »

Tir d6 mét sai s6 du f(Q))) duge xac dinh
bang phuwong trinh (2.10).

j+ At j+ j+
f( ij+ll):_ x{#ll—‘ra( ij-v-ll)ﬂ_c (2-11)

rh =2 +0tﬂ(Q/”)”1 (2.12)

Muc tiéu Ia tim O gé budc /(91 bing
khéng. S& dung phuong phap l13p Newton va
céc buéce 13p k. Tiéu chudn héi tu cho qua trinh
l3p 1a:

S| < e

Udc lwgng gia tri khdi dau cta o trong moi
qua trinh 13p c6 anh hudng quan trong dén sy

hoi tu cla so dd. Mét cach tiép can la st dung
nghiém cuta so do tuyén tinh, phwong trinh (2.9)

(2.13)
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nhw 13 nghiém gan ddng thir nhat cha so d6 phi
tuyén. Li, Simons va Stevens (1975) [13] sau khi
tién hanh cac phan tich vé tinh &n dinh d3 chi
ra so d6 sir dung phwong trinh (2.10) 1a mét so
dd én dinh khong diéu kién va cé thé sir dung
céc tri cia At/Ax trong mét pham vi kha rong
ma khdng tao ra sai s8 I&n trong hinh dang cla
duong qua trinh lvu lvgng.

3. Thir nghiém tich hg'p md hinh Séng déng hoc
mot chiéu va mé hinh MARINE

3.1. Phuwong phdp tich hop

T phuong trinh (2.9) xdy dung duwgc mo
hinh Séng dong hoc mét chiéu Tuyén tinh. Mé
hinh duoc xy dwng 1a moét tha tuc (Proceduce
SdhTt) trong md hinh MARINE va thay thé thi tuc
(Proceduce CalcAplLat) tinh lvu lwgng cong dén
cho cdc doan séng tlr cidc 6 lwdi cia md hinh
MARINE goc (Hinh 3). Do qua trinh dién toan
cho cac doan séng ngan va dé dam bao vé mo
phdng déng thoi thudn tién cho viéc tich hop
nén trong nghién cru nay st dung mé hinh Séng
dong hoc Tuyén tinh.

M hinh MARINE gdc chi tinh toédn luu lugng
cho cac doan trén mot song (séng chinh). Tuy
nhién, thuc t& trén luu vuc cd rat nhiéu séng
két ndi vai nhau thanh mét mang ludi sdng sudi.
Vi chi tinh dong chdy cho séng chinh, nén dong
chay céc séng nhanh coi nhu dong chay swon
déc, qud trinh tap trung dong chdy tir cdc nhanh
vai d6 dai, kich thudc khac nhau vé séng chinh
I3 déng thoi. M6 phéng nhv vay 13 khong sat
véi thye t&, md hinh MARINE d3 khac phuc bang
cach chia nhd lwu vuc. Trong nghién ctu cla
Denis Dartus va David Labat d3 chi ra: Khi dién
tich lwu vue 1dn hon 1km?, dong chay bé mat
duogc tap trung vao mot mang ludi séng [7]. Dé
mé phdng dong chdy trong séng sudi, Bessiére
da mo phdng dong chay sudi bang phwong trinh
xap xi Séng déng hoc trong mé hinh MARINE
[8]. Theo quan diém cla Bessiére, néu chi mé
phoéng séng chinh ma van sét véi thuc té thi luu
vuc phai nhé hon 1km2 Dé khic phuc nhuoc
diém nay, nghién ciru xay duwng thém tha tuc
(Proceduce Q3D) cai vao md hinh MARINE dé
tinh todn dong chay cho mang ludi séng, bao
gdbm ca séng chinh va cic séng nhanh (Hinh 3).
Mbi doan cla tirng nhanh séng trong mang ludi




song da duoc dién todn bang md hinh Séng dong
hoc mot chiéu Tuyén tinh. Pay la co s& dé tich
hop m6 hinh MARINE va mo hinh Séng dong hoc
mot chiéu Phi tuyén cho mang luéi sdng.

M& hinh Séng ddng hoc mét chiéu Phi tuyén
cho mot nhanh séng dugc xay dwng tlr phuwong
trinh (2.10) va gidi bang phuong phap l3p
Newton [1, 19]. Xay dyng va tich hgp mo hinh
Séng déng hoc mét chiéu Phi tuyén vao mé hinh
MARINE. M6 hinh nay s dung mé hinh Song
déng hoc mot chiéu Tuyén tinh dé lam diéu kién
ban d4u gilp bai todn cha md hinh Phi tuyén
nhanh hdi tu, gidm budc lap trong qua trinh gidi

hé phuong trinh Saint Venant. Ap dung phuong
phédp phan cip séng va md hinh Phi tuyén nay dé
mé phong dong chdy cho mét mang luwdi séng.
Phuong phdp phan cip sdng theo thi tw nhw sau:
Séng chinh cé s8 th ty 13 1 (séng cap 1), séng
dé truc ti€p vao song cap 1 1a sdng cap 2 (s6 thir
tu 1a 2), séng dé tryc tiép vao sdng cap 2 1a sdng
cap 3 (th tw 13 3),... qué trinh phan cap sdng nhu
trén dugrc ti€p tuc cho dén cdp sbéng cudi clng
duoc dua vao tinh toan trong mé hinh (Hinh 1).
Ap dung so d6 phan cap trén cho lvu vuc song Céi
Nha Trang dugc thé hién trong Hinh 2.

o®

Hinh 1. So' dé phén cép ludi séng

Hinh 2. Phén cép séng Cdi Nha Trang

M hinh MARINE

4
Boc oo sir dir Ligu

Tinh thim Tinh mim

Giai phwong trinh bao todn
I

Tinh mire nirde ngim
+

Tinh lwu hrgng cfic & ledi séng

M dul MARINE goe

E M8 hinh Séng déng hoe Tuyén tinh

= i

:é Tinh lim lirong mang ludl song

E i

= Mo hinh Séng dong hoc Phi myén
1

Hinh 3. So dé tich hop bé mé hinh
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3.2. Ung dung thir nghiém trén lwu vuwrc séng dung bé mé hinh nay, trwdc hét can tién hanh

Cdi Nha Trang thiét 13p md hinh MARINE. D liéu dia hinh, 16p
B6 mé hinh tich hop dwoc (ng dung thi phd, st dung dat cho mé hinh MARINE duoc
nghiém trén luu viec séng Cai Nha Trang. Dé sl thé hién & cac hinh dudi day:
. m: Miin cat
W High: 2021 ®; [Caimin

m; | Phusamin
Wm0 | Setphisa

Low:4

Hinh 4. Bdn dé DEM séng Cdi Hinh 5. Bdn dé dat séng Cdi
P W v A o
dén tram Dong Trdng dén tram Pbng Trdng
336111 1352280 64 : 1.80 0,033
73 bs 648 1.00 9,033
33 Toadd |o eacmome STO0— 1.00  ©.933
VoS 2% .00 .00 1.00 @.033
236111 [ 1361940 €5110.00 34,08  F.00 0,033
236111 1361855 65195.00 95.00 /1.00 0,033
236026 1 : 0.033
a3se26 1| Khodng céch { B dée 0.033
236026 1 8.033
336026 1361600 6553%.00 99,09 1.00 2.833
336026 1361515 65620.00 100,00 1.00 0,033
516 92 1361090 2 1
MO6I61 1378045 0,00 T~vana 150 0,035
PO6A46  117800% 85.00 Cép 56 1.50 035
506531 1378004 170.00 1.5 /0,015
PO6SI1 13770201 255,00 40,00 1. 2,035
06531 1377835 \340,00 ad . o 5
o S ao0.d Heésonhim [0
iy deékﬁtnalnhﬂﬂhmg aa, T.00 LY
T T T T oI ITOT 48,88 1.50 B.8315
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Hinh 7. Céu truc file thiy lwc lwdi séng

Hinh 6. Ban dé rirng séng Cdi

dén tram Pdng Trdng
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M®&i 6 lwdi nhan dit liéu tir cac ban do trén,
lwgng mua cac 6 nhan duoc tlr cac tram mua
gdm: Tram thly vin Péng Trang, diém do mua
Khanh Son, tram khi twong M’d Rék trong pham
vi da gidc Theissen ma tram muwa khéng ché. Ban
d6 muwa phan bé 1a lwgng mua phan bé khong
gian theo da giac Theissen trén, moi thoi diém
cla lwvong mua xay dung dwoc mot ban d6 nhw
trén. Do d6 lvgng mua dau vao 1a mét bd nhiéu
|&p bdn d6 phan bd muwa theo thoi gian.

M& hinh Séng déng hoc mét chiéu Tuyén
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tinh va Phi tuyén duoc thiét |ap trén co s& mang
lwéi thay lwc nhu d3 phan cip séng (Hinh 2).
Nhanh séng gdbm nhiéu diém ndi vdi nhau duoc
xac dinh bang toa d6, khoang cach cong don tur
thuon lwu vé ha lwu. Tai mdi diém séng duoc
tinh todn do6 déc sdng, hé sé nham Manning (n),
chiéu rong sdng. DIt liéu d6 d6c sdng dwoc tinh
xap xi v&i d6 doc dia hinh dya trén ban d6 DEM,
chiéu rong sdng duoc do trén dnh vién tham va
két hop vadi bang tra thay lwc M.F. Xripnut dé
xac dinh hé s nham Manning.

Hinh 8. Lirgng muwa thoi doan 1 gior
trén I Ion nhdt ndm 2010

Hinh 9. So sdnh dwaong qud trinh lwu lrgng
vi tri Thdc Ngua
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Hinh 10. So sanh dwong qud trinh lwu lvgng
tram thay vdn Péng Trdng

Nghién ctru st dung lwgng mua thoi doan
1 gi& cac tram thdy van Dong Trang, diém do
mua Khanh Son, tram khi twong M’d Rak tir 11h
ngay 30/10 dén 23h ngay 07/11 ndm 2010 [5]
dé hiéu chinh va th&r nghiém. K&t qua tinh toan
dugec trich xuat cho céc vi tri Thac Ngua va tram
Dong Trang (Hinh 2).

S& liéu nay cling s dung dé so sanh trong
truong hogp md phdng cho toan bd mang ludi
sdng va chi mé phdng cho séng chinh (séng cap
1). Trwong hop chi mé phong trén song chinh,

Hinh 11. Lwgng mua trén 1 I6n nhat
ndm 2009
dudng qua trinh rat d6c, m6 phdng |G 1én nhanh,
xuéng nhanh. Trong trudng hop nay, dong chay
nhitng doan cé séng dwoc moé phdng bang dong
chdy sudn déc, khéng md phdéng duwoc hién
tugng bet séng IT khi truyén trong séng. Trudng
hop mdé phong cho cd mang luwdi séng cho
duong qua trinh sat véi duwong thuwc do hon,
c6 hién twong bet séng Ii khi truyén trong séng
dwoc moé phdng bang mé hinh Séng déng cla
cadc nhanh séng. Danh gid chat lwvgng mé phong
bang chi tiéu Nash tai tram Thac Ngua d6i voi
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truong hop chi cé séng chinh dat 72,4%, truong
hop mang luéi séng dat 83,7%; tai tram thay van
DPdng Trang d6i véi tredng hop chi ¢ sdng chinh
dat 79,5%, d6i véi mang lwdi séng dat 90,9%.

BA md hinh tich hop vdi cac théng s6 d3 duoc
hiéu chinh tir tran It ddng bé ndm 2010 duoc kiém
dinh vé&i tran 1T 1&n nhat nam 2009 (19h/1/11-
23h/7/11), 2013 (1h/5/11-23h/10/11) va 2016
(01/11-8/11); s6 liéu thyc do cac tram Dong Trang,
Khanh Vinh va M’d Rék do Téng cuc Khi tuong
Thay van quan ly. Lwvgng mua thoi doan 1 gid cac
tram trén dwoc st dung dé kiém dinh cho tram
thay van Dong Trang. Panh gid chat lugng mo
phdng cho trudgng hep chi co sdng chinh va mang
lwdi song twong wng vdi tran [ nam 2009 la 74,4%
va 93,2%; tran It nam 2013 1a 73,7% va 82,2%; tran
It nam 2016 |a 78,3% va 82,7%.

Tran It ndm 2010 do dac dugc ddng bd & nhiéu
tram trén sdng Cai nén dit liéu kha chi tiét dé hiéu
chinh déng thoi cling cho két qua ban d4au vé hiéu
qua cla tich hgp md hinh Séng déng hoc mét
chiéu Tuyén tinh vao MARINE. Tir trdn mua It ndm

4500

mers

Hinh 12. So sdnh dwong qud trinh lwu lvgng
ndm 2009

2010 d3§ tinh toan dong chay cac doan song tir cac
6 lwdi bang hai trudng hop 1a cong don va str dung
md hinh Séng déng hoc. Tir két qua tinh toan hai
trwong hop cho cac doan séng va sau do cung st
dung md hinh Séng ddng hoc mdt chidu Phi tuyén
dé& mé phong cho mang ludi séng, trich xuat két
quad tai vj tri Dién Xuan, Séng Cau (Hinh 2) cho két
qua duoc thé hién trong cac hinh dudi day.

So sanh két qua tinh toan dong chay cac doan
bang phuong phap cong dén va mo hinh Séng
dong hoc mot chiéu tuyén tinh tai vi tri Dién Xuan
va Séng Cau cho thay dinh I tinh bang cong don
tang nhanh, cudng suat |b I6n so vai dudng thuc
do va duong lwu luwong tinh bang md hinh Séng
déng hoc. Pudng qud trinh lwu lvgng tinh bang
Séng déng hoc khdp véi duong thuc do hon
dudng lvu lwong tinh cdng don. Chat lwgng mé
phdng theo chi tiéu Nash bang mé hinh Séng déng
hoc tai Dién Xuan dat 89,9%, tai Song Cau dat
84,6%; bang cach tinh cong don tai Dién Xuan dat
83,5%, tai Song Cau dat 71,8%.
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Hinh 14. So sdnh dwong qud trinh lvu lvgng
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Hinh 15. Lwong mwa trdn I Ion nhét nédm 2016
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Hinh 16. Lwong muwa trén lii Ion nhét
ndm 2016

Hinh 17. So sdnh qud trinh lvu lwgng vi tri
Dién Xudn trdn It nam 2010

Hinh 18. So sdnh qud trinh lwu lvgng vi tri séng Cau trdn I ngm 2010

4. K&t luan

Tich hgp md hinh todn dé hoan thién mé
phdng dong chay trén Iwu vire sdng |a can thiét,
trong dé cé mo6 hinh MARINE. Nghién ctru tich
hop dwoc md hinh Séng ddng hoc mdt chiéu
vao m6 hinh MARINE dé& hoan thién, nang cao
chat lvgng md phong va 4p dung thlr nghiém
cho lvu vie s6ng Cai Nha Trang. Tuy nhién, day
mdi chi 1a két qua ban dau va mai dp dung thir
nghiém cho mét lwu vue séng, do d6 can thém
th& nghiém cho céc lwu vue khac.

Mbi mé hinh thanh phan trong mé hinh tich
hop dam nhan moét chic nang mé phong cua
mot thanh phan trong cdc quéa trinh phirc tap
cla dong chay luu vue séng. Do dé can phai co
s6 liéu chi tiét, nhiéu tram do dé hiéu chinh va
kiEm dinh tirng md hinh thanh phan. Nghién
ctru s dung s6 liéu cua tran I quan trac dong
bd ndm 2010 trén lwu vue séng Céi Nha Trang dé
hiéu chinh cdc mé hinh thanh phan. Tuy nhién,
viéc do chi tiét, déng bd sé liéu la rat khé khan

va vdi mot bd s6 liéu 1a chwa dd tin cdy, do d6
can dau tu thém cac nghién clru tuong tu.

Tich hgp mé hinh Séng déng hoc mét chiéu
vao md hinh MARINE gitip thiét |ap mé hinh don
gian hon, giam b&t viéc chia nho luu vue. Do d6
st dung md hinh don gian hon, gitp nang cao
hiéu qua &ng dung.

Qua trinh tich hop trén da chinh sira m3
ngudén mé hinh MARINE nhuwng khéng lam mat
gdc va van gitt nguyén ban md phdng dong chay
suwdn déc. Tich hop chi 1a b6 sung, hoan thién
phan con thiéu cda mé hinh.

Trudc day d3 cd nghién clu két néi mé
hinh MARINE va séng déng lyc (IMECH1D), vé
ly thuyét t6t hon mé hinh séng dong hoc. Tuy
nhién, s dung mé hinh Séng déng luc can phai
do méit cat ngang, trong khi dé viéc do mat cat
ngang & thwong ngudn céc song la rat kho khan,
tham chi khéng thé do. Do d6 tich hgp mé hinh
MARINE va Séng ddng hoc c6 tinh kha thi, thuc
té hon.
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INTEGRATING EXPERIMENTING OF MARINE MODEL AND ONE
DIMENSION KINEMATIC WAVE MODEL ON CAI NHA TRANG RIVER BASIN

Bui Van Chanh'¥), Tran Ngoc Anh®?
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@VNU University of Science
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Abstract: MARINE model is a hydrological parametric distribution model developed by Toulouse
Institute of Fluid Mechanics (France) and used in many countries. The model has been applied in Viet Nam
since 2001 as part of the FLOCODS project, used in projections in the Da river basin. MARINE model is
a physical distribution model of rainfall-runoff model, simulating flood flow on steep slopes but the flow
calculation in the river is not complete, other models need to be used to simulate. There have been a
number of studies using the Muskingum, Muskingum Cunge and IMECH1D one dimension hydraulic model
to connect the flow simulation in the river, but some issues need to be further improved. In this research,
we present some solutions to integrate MARINE model and one-dimension Kinematic model to improve the
quality of MARINE simulation model and supplement the flow calculation in the river. In particular, the linear
one-dimensional Kinematic wave model has been developed to calculate the flow for the river sections in the
MARINE model and to be the initial condition for the non-linear Kinematic wave model, improving MARINE
to calculate flow of many tributaries as the basis for integration with the non-linear Kinematic wave model
for the river network. The integrated model set tested on the Cai Nha Trang river basin shows that it is easy
to operate and gives better simulation results.

Keywords: MARINE model, Kinematic wave, Cai Nha Trang river basin.
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