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Tém tit:

XAm nhip min 12 vin dé quan trong va hau nhw chi phdi moi hoat dong kinh té, doi song ciia nguwoi dan khu vire ha
du ven bién néi chung va ving ha lwu ciia lvu vwe song Vu Gia - Thu Bon néi riéng. Véi muc tiéu dwa ra ké hoach
khai thiac ngudn nwéc hiéu qua trén co s van dung quy luit tw nhién, bai bao sir dung mé hinh Delta dé mé phéng
lan truyén min vao hé thong song Vu Gia - Thu Bon. Sir dung cac dir liéu dau vao (s liéu dia hinh long song, hé
thong cac cong trinh lay nwéc, lvu lwong, mue nwée, d min nwée song...) dwoe xir Iy dong b thoi ky 2016-2017,
mé hinh Delta dwa ra két qua mé phéng phi hop véi s6 liéu do dac véi toc dd xir Iy nhanh, mire dd sai s6 thap, hé sé
Nash cao... rat phit hop véi diéu kién hé thong song Vu Gia - Thu Bon. Cong cu nay la co sé khoa hoc cho viée diéu
hanh cac cong trinh khai thac nwée ¢ ving ha du trong ngin han ciing nhw dai han ing phé véi tinh trang xAm nhap

man vao séng ngay cang gia tang.

Tir khéa: cinh biao min, ha lvu Vu Gia - Thu Bén, mé hinh Delta, xAm nhap min.

Chi s6 phén loai: 1.5

Dat van de

X4m nhap mian 1a qua trinh thay thé nuéc ngot trong cac
song va cac tang chira nude o ven bién bang nude man do sy
dich chuyén ctia khéi nude min vao cac khu vue tfing nudc
ngot va la sy tich tu mudi hoa tan cta natri, magié va canxi
trong nudc lam giam kha nang st dung cua nudc [1]. Qua
trinh xAm nhap man dién ra manh nhat vao mua kho, khi
ngudn nude ty nhién cip cho séng nhod nhit va nudce bién
theo thuy tridu di sau vao dét lién [2] 1am min hoéa ngudn
nudc ngot, tac dong manh mé dén viéc khai thac nguén nudc
phuc vu cac hoat dong phat trién kinh té - xa hoi & vung ven
bién. Vi vdy, nim duoc quy luit cia qua trinh lan truyén
man vao song, du bao dugc cac ranh gidi man nhim khai
thac ngudn nudc trén song dé dam bao cac hoat dong cia
con ngudi va thiét ké cac cong trinh ¢ khu vuc ven bién 1a
rat can thiét. Do sy khac biét vé ty trong giita nude bién va
nude song ciing nhu ché do dong chay song va bién nén dy
bao duoc lan truyén min trong song 1a rat kho khan [3]. Vao
nam 1871, khi Saint-Vennant cong bd hé phuong trinh mo
phong qua trinh thuy dong luc trong hé théng kénh hd mot
chiéu ndi tiéng mang tén ong, cic mod hinh toan mod phong
qua trinh dong chay trong séng ngoi bat dau phat trién, dic
biét 1a khi c6 may tinh dién tir. Dén nay phu(fng phap phd
bién va hiéu qua nhit dé dy bao duogc cac yéu td dong chay
trong song, trong d6 c6 xam nhap man la st dung cac mod
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hinh todn thuy dong luc két hop voi lan truyén chat [4]. 6]
Viét Nam c6 rat nhiéu mé hinh dang dugc Ung dung dé mo
phong thity dong luc hoc dong chay va lan truyén chat trong
hé théng song nhu: MIKE cua Vién Thuy luc Pan Mach [5],
SMS cua Hai quan Hoa Ky, DELFT ctua Ha Lan, VRSAP
ctia ¢b GS Nguyén Nhu Khué, md hinh KOD-01 va KOD-
02 ctia GS Nguyén An Nién [6], Delta, MEKSAL, FWQ87,
SAL, SALMOD, HYDROGIS ciia cac GS Nguyén Tat Dic,
Nguyén Vin Diép, Tran Van Phuc, Nguyén Hiru Nhan..
trong d6 Delta 1a phan mém md phong dong chay va chat
luong nude trén hé thong kénh song dugc phat trién va ké
thira cac phan mém VRSAP, SAL, SALBOD, dong thoi
chon loc va hoc hoi cac wu diém cia cac phdn mém nudce
ngoai nhu Mike 11, Ecolab, ISIS [7].

Luu vyc song Vu Gia - Thu Bon 14 1 trong 4 luu vuc
song 16n nhat mién Trung, 1a ngudn cung cép nudc chinh
cho TP Da Ning va tinh Quang Nam. Trong nhiing ndm
gan day luu vuc da phai d6i mat véi tinh trang thiéu nudc
tram trong, anh huong dén 1,7 triéu ngudi va 10.000 ha dat
nong nghi¢p [8] thudc cac khu vyc ha du song Vu Gia - Thu
Béon. Lién tuc cac nam 2016, 2017 va 2018, cac khu dan
cu thudc quan Ngili Hanh Son, Son Tra va huyén Hoa Vang
luon trong tinh trang thiéu nuéc dung dai ngay do luong
nudce khai thac tai Nha may nude Cau Do suy giam nghiém
trong vi d§ man tang cao. Bén canh do, nudc bién lan sau
vao trong song tur cira Han da man hoa séng Vinh Dién -
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Abstract:

Salinity intrusion is an important issue which affects
greatly economic activities and livelihoods in coastal
downstream in general and the lower Vu Gia - Thu
Bon river basin in particular. With the aim of making a
plan to exploit water efficiently on the basis of applying
natural law, the study used the Delta model to simulate
the salty flow into the Vu Gia - Thu Bon river system.
Using the input data (river bed data, water supply
system, flow, water level, river water salinity, etc) that
were processed synchronously for the period of 2016-
2017, the Delta model gave results consistent with the
measurement data with a fast processing speed, low error
level, high Nash coefficient, etc, which is very suitable to
the conditions of Vu Gia - Thu Bon river system. These
result are the scientific basis for the management of
water exploitation projects in downstream areas in the
short and long terms to respond to the increasing salt
water intrusion into the river.

Keywords: Delta model, lower Vu Gia - Thu Bon river
basin, prediction of salinity, salinity intrusion.

Classification number: 1.5

TAP CHI

HOA HOC
ONG NGHE I} Nam 61(6) 6.2019

ngudn nude ngot cung cap chu dao cho trén 4.500 ha lua
thudc khu tudi cia huyén Hoa Vang (Pa Nang) va thi xa
Pién Ban (Quang Nam) ciing nhu cdp nudce sinh hoat cho
thanh phd Hoi An. Pa c6 nhidu nghién ctru cho luu vuc
song Vu Gia - Thu Bon vé cic van dé thién tai lién quan dén
tai nguyén nuéc nhu cac dy an qudc té (LUCCi 2015 [9],
World Bank 2017 [10], JICA 2016,)... ciing nhu cac du an
trong nudc cua Vién Khoa hoc Thuay loi Viét Nam [11, 12],
Vién Cong nghé mdi truong [13], Dai Khi tuong thuy van
khu vue Trung Trung B [9]... nhung den nay van chua co
mot cong cu danh gia cu thé vé lan truyén man trong song,
khién hang nam hang tram ty dong da bi tiéu ton trong cong
tac khai thac nudc ngot trén song phuc vu cho cac nhu cau
phat trién kinh té - xa hoi & khu vuc ha luu [14].

Dé xay dung cong cu md phong lan truyén mén trong
song ving ha du Vu Gia - Thu Bon, nghién ciru nay str dung
mo hinh Delta dugc phat trién boi GS Nguyén Tat Dic. Day
1a phdn mém d3 dugc ap dung trong cong tac quy hoach st
dung nudc ¢ khu vic mién Nam Viét Nam (gom ca hé thong
song Pong Nai va ving Dong bang song Ciru Long), trong
do da dugc sur dung dé xac dinh lan truyén méin trong song
va cho két qua tot [7]. Trén co s¢ dir liéu quan trac dinh ky
trong mang ludi tram qudc gia vé tai nguyén nudc (mua,
lwu luong, muc nude, do man...) dé huan luyén mo hinh,
nghién ctu da sir dung tai liéu quan tric d6 min cia cac
tram dung riéng trong nganh khai thac nuée nhu thuy loi,
cap nudc sinh hoat ciing nhu s liéu quan trac d6 man cua
dé tai “Nghién ctru dé xuat giai phap kiém soat xam nhap
man cho thanh phd Pa Ning” (mi s6: DPTDLCN.36/16)
trong mua kiét nim 2017 dé mé phong lan truyén min trong
song tai cac diém ldy nudce trén séng phuc vu hoat dong cta
con ngudi trong khu vuce ha du luu vuc Vu Gia - Thu Bon.

Phuang phap nghién ciu

Co s& hoc thudt cua Delta 1a giai h¢ phuong trinh
Saint-Venant 1 chiéu (tinh myc nuéc, luu lugng, van tdc...)
bang so do sai phan an 4 diém cua Preissmann. Qua trinh
lan truyen chét (man, BOD, DO, tong nito, tong phot pho...)
mo ta bang phuong trinh lan truyén chat mét chiéu va dugc
giai bang phuong phép duong déc trung két hop véi noi suy
sphne Voi thuat toan nay vé co ban khong bi khuech tan so,
chat lan truyén t6i dau tinh t6i d6 nén toc do tinh rat nhanh
[7]. Bé glal hé phuong trmh Saint-Venant, nhom nghién cu’u
da chon sb luong cac sb hang 1a it nhat va chi giit lai cac sd
hang quan trong, vi thé dang sau ddy ctia hé phuong trinh
Saint-Venant s¢ dugc st dung:
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Trong d6: O(x,1) 1a luu lugng qua mit cit ngang; B lado
rong mit cit ngang bao gdbm ca phén trir; B 1a 6 rong phan
chay; A4 1a dién tich phan chay ctia mat cit ngang; Z(x,#) 1a
muc nude so voi mot cao do chuan; q 1a luu lwong gia nhap
doc dong chay; C 1a hé sé can Chézy; W va W _la van tbe
gi6 va thanh phan theo x cua van tdc gio; Cw 1a hé sb gio.
Trong phuong trinh dong luong (2) sir dung thém 1 s hang
tinh su ton thét cuc bo:

2, 6[6} 4 ga®l 87000

ot ox\ 4 ox AR

3)
Trong do n hé s6 ton that do stre can cuc bd doc dong
chay nhu co hep tai cdc mo cau.

Trudng hop phai tinh dong chay xiét thi trong (3) c6
thém nhan tir c:
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0 ﬁxA r

R
0 i Fol 3¢S

“4)

trong d6 sb Frat: 7 :iQZ, v6i B 1a chiéu rong va 4 1a
A , "o
dién tich chay.
Mo hinh Delta gom 2 khéi: (i) Khéi co s¢ dit liéu
(Database) Iuu giit cac s6 lidu dung cho thiét lap diéu kién
bién va hiéu chinh mé hinh; (ii) Khéi mé phong (hinh 1).
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Hinh 1. So dé cau triic cia mé hinh Delta.
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voi TBTD 1a gia tri trung binh thyc do

Bang 1. Panh gia mic do phit hgp cda mé hinh.

EI 40 - 65% 65 - 85% > 85%
Murc do Dat Kha Tét
Ung dung mo hinh

Gioi thiéu khu vuc nghién ciru

Bit nguon tir diy Truong Son & phia tay, song Vu Gia -
Thu Bdn d9 ra bién qua 2 cira song chinh tai vinh Da Nang
(ctra Han) thudc TP Pa Ning va bién Dong (cira Dai) thude
TP Hoi An [15, 16]. Vung nghién ctru thudc ha du luu vuc
song Vu Gia - Thu Bon dugc tinh tir Tram thily van Ai
Nghia (trén song Vu Gia) va Tram thuy van Giao Thuy (trén
song Thu Bon) ra dén bién c6 dién tich khoang 1.800 km?
v6i mat do luédi song dat 1 km/km? (hinh 2).

Céc séng & day c6 moi quan hé thiy luc phie tap, ngoai
cac yéu td tu nhién tac dong (dia hinh, dia mao, dia chét kién
tao...) con c6 su tac dong cua cac yéu t6 nhan tac (ke bo,
ndi séng...). Séng Vu Gia dai 80,9 km duoc tinh tir Ai Nghia
dén ctra song Han va song Thu Bon dai 62,2 km dugc tinh
tir Giao Thuyy dén ctra Dai.

Céc phan luu nhu song Vinh Dién chuyén nude tr Thu
Bon sang song Vu Gia c6 chidu dai 22,8 km, Céc phén luu tir
song Vu Gia nhu Lac Thanh, Bau Nit (16,2 km), Ha Thanh
(16,5 km), Thanh Quyt (10,7 km) d6 vao song Vinh Dién,
C6 Co. Cac phan Iuu tir song Thu Bon nhu Ba Rén (9,8 km),
Ly Ly (14,6 km), Truong Giang (73 km)... [8]

Pé so sanh chinh xac két qua hiéu chinh va kiém dinh
mo hinh toan da st dung hé s6 Nash véi cong thure tinh nhu
sau va dugc danh gia thé hién ¢ bang 1:
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Hinh 2. Ban dé khu vyc nghién ciu.
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Véi mang ludi song day, c6 ngudn nudc phong phi,
song Vu Gia - Thu Bdn 1a ngudn cap nude chinh cho TP Da
Ning va cac huyén Dién Ban, Duy Xuyén, Thiang Binh, TP
Hoi An cua tinh Quang Nam. Nham khai thac ngudn nude
cung cip cho cac hoat dong ciia con ngudi, & ddy da hinh
thanh nén hé thdng khai thic ngudn nudc mit lau doi (tir
nhitng nam dau thé ky XX) [17].

Co so dir lidu
S6 liéu khi twong, thiry van: trén luu vuc song Vu Gia -
Thu Bon gém:

- 16 tram do mua (Nong Son, Hiép Ptrc, Cau Lau, Giao
Thay, Hoi An, Tién Phudc, Tra Mi, Ai Nghia, Hién, Hoi
Khach, Kham Btc, Thanh M, Cam L¢, Son Tra, Hoa Bic,
Pa Nang).

- 02 tram khi tuong c6 s6 liéu bdc hoi (Tra Mi, Pa Ning).

- 08 tram quan trac thiy van luu luong va muc nude
(Hiép Puc, Nong Son, Giao Thuy, Cau Lau, Hoi An, Thanh
My, Ai Nghia, Cam Lg).

Céc tram di vao hoat dong 6n dinh tir nim 1980, s6 liéu

lién tuc, chat lwong tai liéu tdt, tin cdy, co thé phuc vu cho
tinh toan [10].

S6 liéu do dac do man trong song: hién nay, trén toan luu
vuc song Vu Gia - Thu Bon ¢6 06 tram do do man S (°/,,) 6
thoi gian do phd bién tir naim 2003 dén nay (bang 2).

Bang 2. Mang luéi tram do man trén séng Vu Gia - Thu Bon.

piémdo  CAuNV.Irdi CimL¢  COMan  CiuLdu  CimHa NamNgan
Song VuGia-Hin ~ VuGia-Hin  VinhDign  ThuBén  ThuBén  ThuBdn
Cachcra  Han Han Han Clra Dai Crabai  Cuabai
song (km) 4,5 1l 12,5 14 10 8

S6 lidu quan tréc khi tuong hai van: trén bo bién luu vuc
song Vu Gia - Thu Bén ¢6 1 tram khi twong hai vin (Son
Tra) c6 do d6 man va muc nudc bién véi chudi b liéu kha
dai (1983-2017).

S6 liéu d man trén séng nam 2017:

Pé tai DPLCN36/16 da do man dong bo trén toan hé
thong song ving ha du Vu Gia - Thu Bon trong thoi ky mua
kiét thang 3 va thang 7/2017 (hinh 3).

- Po d6 min trén cac mat cit ngang song theo timg chu
ky tridu. Khoang cach cac mit ct ngang 1 500 m.

- Do do man theo doc song tai cac thuy truc sdu nhat vao
thoi ky dinh tri€u tir ctra song vao sau trong song dén diém
xuat hién d60 man nho hon 1%eo.
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Hinh 3. Ban dd tuyén do dja hinh va d man nuéc song.

S6 liéu do dac dia hinh: dé xac dinh tai liéu dia hinh cho
mo hinh mé phong, bai bao st dung cac tai liu sau:

- Ban dd dia hinh trén luu vuc ty 1¢ 1/10.000 do Cuc Po
dac ban d6 qudc gia cung cip. Dé chinh 1y dia hinh bé mat
khu vyc ha luu song Vu Gia - Thu Bon, di st dung mot sb
anh v¢ tinh Landsat 8 thu thap trong thoi ky 2015, 2016 va
2017.

- S6 lidu cac dot khao sat dia hinh ctia Vién Dia ly tir nam
2009-2017 theo cac mat cit (hinh 3).

Trén co sé do da xay dung dugc 49 doan song va 354
mat cat ngang cta cac song chinh (duoc trinh bay & hinh 4)
thude luu vuc song Vu Gia - Thu Bon.

Thiét Igp mé hinh

So dd tinh toan mé hinh Delta duoc thiét lap voi 49 doan
song, 5 nat bién va 40 nut trong (hinh 4).

Nt bién: 3 nat thugng lwu: Ai Nghia, Giao Thuy, Tay
Loan; 2 nat ha lvu: Cira Han, Ctra Dai.

Nt trong: céc niit tai dau cong trinh va sau cong trinh;
tai cac nat hop luu, phan luu cua cac nhanh song.

Trong tinh toan dé xac dinh luu luong nudc trén song
bién dong qua cac cong trinh khai thac, ching toi dua vao
mo hinh véi 8 cong trinh dap va 191 tram bom trén luu vyc
hé thdng song Vu Gia - Thu Bon.
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Ch thich
TBI: Thu Bon 1
N6

Hinh 4. So d6 tinh toan mé hinh Delta.

D¢ hi¢u chinh va kiém dinh mé hinh, bai bdo sir dung s6
liéu mua, dong chay va do man trong thoi ky ki€t nhat nam
2016 (bang 3).

Bang 3. So liéu thiy vin tinh toan cho mo hinh Delta.

STT  Téntram Séliéu  Hiéu chinh (HC) Kiém dinh (KP) Ghi chi
1 Ai Nghia QH 1/4-30/4/2016 1/5-31/5/2016 Bién trén
2 Giao Thay QH 1/4-30/4/2016 1/5-31/5/2016 Bién trén
3 CimL¢ H,S 1/4-30/4/2016 1/5-31/5/2016 HC, Kb
4 Céau Lau H,S 1/4-30/42016 1/5-31/5/2016 HC, KD
5 Hoi An H,S 1/4-30/4/2016 1/5-31/5/2016 HC, Kb
6 C6 Man S 1/4-30/4/2016 1/5-31/5/2016 HC, KD
7 Son Tra H 1/4-30/4/2016 1/5-31/5/2016 Bién dugi

S6 liéu mua duogc tinh toan theo phuong phap Thiessen
dé ra bo trong sb mua cho ting tiéu lvu vue duge tinh toan
trong mo hinh Delta.

S6 livéu man bién dudi dqu l?iy gia tri const = 32%o do
vung bi€n cira song khong c6 s0 1iéu thue do nén bai toan st
dung gia tri const d€ tinh toan mo phong.

Higu chinh va kiém dinh mé hinh thiiy luc 1 chiéu

Két qua hi(%u chinh dudng muc nudc tai cac tram kiém
tra Ho61 An, Cam L¢, Cau Lau giai doan tu 1/4‘/2016 dén
30/4/2016 kha sat yc’yi dudng muc nudce thuc do vé do 1on va
thoi gian voi he s6 tuong quan R? giita hai duong qua trinh
déu dat tir 0,75-0,85 (cot 3, 4 bang 4).

Bang 4. Két qua chi tiéu danh gia Nash.

Hiéu chinh 4/2016 Kiém dinh 5/2016
Tram Song . .
Nash Két qua Nash Két qua
(1) ) 3) “4) & (6)
Cam Lé Vu Gia 75,7 Tbt 79,6 Tt
Cau Lau Thu Bén 85,7 Tt 88,7 Tt
Hoi An Thu Bdn 71,1 Tét 80,6 Tét
TAP CHI
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Sau khi hiéu chinh mé hinh dat két qua tot, tién hanh
kiém dinh mé hinh véi s6 liéu do dac tir 1/5/2016-31/5/2016
v6i 3 tram Cam Lé, Cau Lau, Hoi An. Két qua kiém dinh
mo hinh theo chi ti€u Nash dat cao hon hi¢u chinh m6 hinh
(cot 5, 6 bang 4).

Nhu vy, két qua hiéu chinh va kiém dinh két qua tinh
toan thuy luc cia md hinh Delta déu dat két qua tt (chi sb
Nash trén 75%). Do vy, co thé st dung mo hinh dé mo
phong xam nhép man hé thong séng Vu Gia - Thu Bon.

Hiéu chinh va kiém dinh lan truyén man: sau khi hiéu
chinh va kiém dinh mé hinh thuy Iuc cho hé théng song
Vu Gia - Thu Bon dat két qua tdt, st dung mo hinh dé tinh
toan lan truyén man voi thoi gian hiéu chinh tor 1/4/2016-
30/4/2016 va kiém dinh tir ngay 1/5-31/5/2016.

Hiéu chinh lan truyén dé man: véi s 1iéu man & vung
ctra song iy bang hang sb 1a 32%o. M6 phong lan truyén
mian voi két qua hi¢u chinh tai 3 tram Cam L&, Hoi An, C6
Mén duoc thé hién ¢ hinh 5 va két qua danh gia chi tiéu
Nash trong (c6t 3, 4 bang 5).

Bang 5. Két qua chi tiéu danh gia Nash.

Hiéu chinh 4/2016 Kiém dinh 5/2016
Tram Song . 5
Nash Ket qua Nash Ket qua
(D 2) 3) “) ) (6)
Cam L¢ Vu Gia 97,8 Tot 93,5 Tot
CoMan  Vinhbién 93,2 Tot 73,8 Tot
Hoi An Thu Bon 70,3 Tot 75,5 Tot
3 a —— Tinh todn.
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4/1/2016
4/2/2016.]
4/4/2016
4/5/2016
4/7/2016
4/8/2016

4/10/2016

4/12/2016

4/13/2016

41502016

41602016

4/18/2016

4/20/2016..

4/21/2016..

4/23/2016

4/24/2016..

4/26/2016

4/27/2016

4/29/2016
5/1/2016
5/2/2016
5/4/2016.
5/6/2016..
5/7/2016
5/9/2016

5/11/2016.

5/12/2016.

5/14/2016.

5/16/2016.

5/17/2016.

5/19/2016.

5/21/2016..

5/22/2016.

5/24/2016.

5/26/2016.

5/27/2016.

5/29/2016.

5/31/2016.

Hinh 5. Két qua hiéu chinh do
man nudc tai cac tram kiém tra
thang 4/2016.

Hinh 6. Két qua kiém dinh do
man nudc tai cac tram kiém
tra thang 5/2016.
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©6 man
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Murc nudic (m)

Thet gian

Q Bicu do dién mn theo thii gian so sinh vi cic nguing

Biem cdng trinh do méin the hién u%n web-gis

Hinh 7. Két qua tinh toan lan truyén man theo khong gian va thai gian.

Kiém dinh lan truyén do man: sau khi hiéu chinh mo
hinh lan truyén min dat két qua tbt, tién hanh kiém dinh mo
hinh lan truyén min tai 3 tram Cam L&, Hoi An, C6 Man
thoi gian tir 1/5/2016-31/5/2016 véi két qua dugc trinh bay
trong hinh 6 va chi s6 Nash trong bang 5 (cot 5, 6).

Tir két qua higu chinh va kiém dinh mé phong qua trinh
lan truyén min trén hé thdng séng Vu Gia - Thu Bon vao
thoi ky mua kiét voi chi s6 Nash dat trén 70%, c6 thé théy
su dung mo hinh Delta két hop véi cac tram quan tric dinh
ky dé phan tich xdm nhap man trén hé thong song 14 tin cay.
Véi muc tiéu hd trg cong tac diéu hanh trong mua kiét cua
cac cong trinh khai thac ngudn nude phuc vu cap nude sinh
hoat, cong nghiép, ndong nghi¢p..., nghién ctru nay str dung
bd thong s6 m6 hinh Delta xac dinh d6 man nude song trong
thang 3/2017 theo cac dir liéu du bao dugc Pai Khi tugng
thity van Trung Trung Bo dua ngay 15/2/2017 vé tinh hinh
mua, dong chay ciing nhu ké hoach hoat dong cua cac cong
trinh thily dién trén thuong ngudn. Két qua dugc trinh dién
tryc quan trén ban do 1a ranh 2161 xam nhép man 16n nhat
1%, trong théng va cac biéu d6 dién blen man theo ngay va
glo tal céc diém khai thac nudc song can kiém soat ¢ man
(hinh 7).

So sanh véi cac gia tri thuc do d man tai cac diém do
trén song cua dé tai, két qua cua mo hinh chap nhan dugc
(hinh 8).

Vi viéc du bao trude duge xam nhdp man (thoi doan
thang hodc 10 ngay) s€ gitip cho cac nha quan ly cong trinh
& dia phuong quyét dinh thoi diém 1ay nude phuc vu cap
nudce sinh hoat ciing nhu phuc vu cic nganh kinh té nham
dam bao str dung nudc chu dong trong mua kiét cling nhu
lam co s¢ cho viéc khai thac su dung hop 1y tai nguyén nudc
vung ctra s6ng, nhu chuyén ddi co cau nganh dung nudc, hai
hoa chia sé ngudn nudce gilta cac nganh kinh té (thuy dién &
thuong du, phat trién kinh té - xa hoi ¢ ha du...), giam thiéu
cac tac dong bat loi cua qua trinh xAm nhap man vao cira
song. Pbi v6i TP Da Ning, day sé 1a cong cu phuc vu cong
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Theo s6 liéu quan trdc trén song vao thang 3/2017.

Hinh 8. Tudng quan do man tinh toan va thuc do.

tac dinh hudng khai thac st dung nudc cua cac cong ty cap
nudce, cac doanh nghiép st dung nudc va cua nhan dan trong
vung nghién ctru mot cach chu dong.

St dung md hinh todn m6 phong lan truyén man trong
song la mot cong cu t6t dé canh bao xAm nhap min do van
dé quan tric man chua duogc dong bo trén toan khu vuc ha
du cta cac song Viét Nam ndi chung va luu vuc song Vu
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Gia - Thu Bon noi riéng. Viéc sir dung mo hinh Delta dd mo
phong dong chay, lan truyén chat pht hop véi luu vuc song
Vu Gia - Thu Bon thé hién qua két qua mé phong dién bién
dd man nudce song nam 2016; hi¢u chinh va kiém dinh muc
nudc tai cac tram Cam Lé, Cau Lau, Hoi An déu cho chi sb
Nash trén 80% va két qua mo phong lan truyén mian ciing
dat trén 80%. Két hop vai cong nghé GIS, két qua cia mod
hinh dugc thé hién mot cach truc quan theo khong gian va
thoi gian nhu ranh giéi man trén song dang ban do va dién
bién man theo gio, theo ngay dudi dang biéu dd, dé sir dung
cho cac nha quan ly cling nhu nguoi dan ¢ cac khu vuc ven
song.

M5 hinh Delta c6 thé tinh toan tét cho céc Iuu vuc song
khac ngoai luu vuc song Ciru Long véi thoi gian tinh toan
thuc té ciia md hinh khoang 2-3 phut (ngén hon nhiéu so véi
thoi gian md phong xam nhap min bang bd mo hinh Mike)
va két qua co do tin cdy, dap Gmg dugc cac yéu ciu cia canh
bdo man trong thoi doan vira, gitip cadc nha quan ly trong
cong tac hoach dinh st dung nuéc. Tuy nhién dé nang cao
do tin cay cua két qua md hinh, cac s6 liéu quan trac do man
lién tuc 1a rat cn thiét, vi vay ¢ vung ha du can dat cac tram
quan tric d6 man tu dong két ndi v&i mé hinh tinh vira mang
tinh chit cung cép dit liéu dau vao, vira c6 tac dung kiém
dinh va hiéu chinh mé hinh theo thoi gian.

LO1 CAM ON

Nghién ctru da str dung céc tai liéu ctia Dé tai doc lap cap
qudc gia “Nghién ciru dé xuat giai phap kiém soat xam nhap
man cho TP Pa Ning*, ma s DPLCN36/16. Cac tac gia xin
tran trong cam on.
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