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‘MO PHONG XAM NHAP MAN PONG BANG SONG
CUU LONG DUGI TAC PONG MUC NUGC BIEN DANG
VA SU SUY GIAM LUU LUQNG TU THUQNG NGUON

Tran Quéc Pat', Nguyén Hiéu Trung’ va Kanchit Likitdecharote®
ABSTRACT

Salinity intrusion is one of the major problems that the Mekong Delta is facing. It would
increase in the future due to sea level rise and upstream flow decline. In this study,
salinity intrusion in Mekong Delta was simulated by using MIKE11 under climate change
and upstream flow reduction scenarios. The model constructed by using topographical in
1998 and 2005. The simulation result for the year 1998 was chosen as baseline scenario
to measure any changes in salinity intrusion in the year 2020 and 2030. Four modeling
scenarios were set up basing on their results from the SRES B2 scenario, CC-NoAgri (No
Change in Agricultural) scenario and CC-Agri (Change in Agricultural) scenario. The
two first scenarios and the rest were respectively in the year 2020 and 2030. In the first
and second scenario, sea level was projected to rise up to 14cm while upstream discharge
rate of Mekong River was assumed to decrease 11% for the first scenario and 22% for the
second one. In the third and the forth scenario, sea level increased 20cm but upstream
discharge rate declined 15% in the third scenario and fell twice as much in the forth
scenario. The result obtained, namely 2.5g/l saline likely shifted 14km to upstream in
main rivers in comparison to serious salinity intrusion time in 1998. Also, saline intrusion
area was expanded most of saline intrusion projects in Mekong Delta.

Keywords: Agricultural, Sea level, Mekong Delta, Salinity intrusion, Upstream flow

Title: Modeling the influence of river discharge and sea level rise on salinity intrusion
in the Mekong Delta

TOM TAT

Xédm nhdp man la mot trong nhitng van dé lén ¢ dong bdng song Cuu Long va no co xu
huong tram trong hon trong twong lai do mic nweGe bién ddng va luu lwong tir thuong
nguoén suy giam. Trong nghién ciru nay, xam nhdp man o dong bang séng Cieu Long diroc
mo phong cho nhitng kich ban khdc nhau cia myc nudc bién ding va luu lwgng thirong
nguon giam bang mé hinh MIKEI1. M6 hinh dwoc xdy dung dwa trén cé sé dir liéu cua
hai nam 1998 va 2005. Két qua moé phong xam nhap man nam 1998 dwoc chon kich goc
so sanh véi bon kich ban xam nhdp man vao cdac nam 2020 va 2030. Bén kich ban nay
dugc xdy dyng dwa trén kich ban CRES B2, kich ban tang dién tich nong nghiép va kich
ban dién tich nong nghiép khong d6i. Hai kich ban dau la khi myrc nuce bién ding 14 cm
va lwu lweong thuwong nguon giam 11% va 22%. Kich ban $6 ba va bon la khi muc nudc
bién ddng 20cm va heu lwong thiong nguon giam 15%. Két qua mé phong cho thdy rang
doé man 2.5g/l xdm nhdp 14km sau hon kich ban gé'c nam 1998. Ngoai ra xdm nhdp man
cing tae dong hau hét cdc dw dn ngan mén & dong bang séng Ciru Long.

Tir khéa: Nong nghigp, mwe nwéc bién ding, dong bang séng Ciru Long, xdm nhip
man, leu lwong thwong nguon
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1 GIOI THIEU

S6ng Mekong bat ngudn tir cao nguyén Tay ‘Tang chay qua Myamar, Lao, Thai
Lan, Campuchia va chia lam hai nhanh khi d6 vao Viét Nam (Song Tién va Song
Hau). Ha luu song Mekong rong 49. 502km” trong d6 ddng bang séng Ciru Long
(PBSCL) chlem phan 16n véi 39. 000km® v&i hon 18 triéu nguoi sinh song.
DBSCL cung cap hon 50% luong thuc va hon 60% thiy san cho ca nudc. Tir xa
xua doi séng nhan dan ddng bang séng Ctru Long phu thudc vao ché d6 dong chay
cua hai con séng nay. Nhin chung tai nguyén nudc & dong bang song Ciru Long
do6i dao nhung phan bd khong déu theo mua, vao mua kho Iuu lugng binh quan
khoang 2.500m”/s c¢6 nhitng thoi diém thdp hon 1,500m’/s (Kite, 2001). Ngoai ra
ddng bang song Ctru Long chiu anh hudéng manh mé& cia thiy triéu ban nhat triéu
khong déu tir Bién Pong vai bién do tir 3-3.5m va nhat triéu khong déu véi bién do
ttr 0.8-1.2m tir Bién Tay (MRC, 2005; Tuan ef al., 2007). Thuy triéu anh hudng
dong bang song Ciru Long theo theo ba hudéng (blen Déng, Bién Tay va vung giap
bién Dong va Tay) thong qua hé thong song rach chang chit cia déng bang. Vao
mua kho xdm nhap mian la mot van dé nan giai ¢ dong bang song Ciu Long
(Hung, et al, 2001; Tuan et al., 2007).

Trong nhiing thap nién gan day, cic nudc thuong ngudn song Mekong c6 ké hoach
tang cuong sir dung ngudn nudce cho san xudt néng nghiép cling nhu cho thuy dién
va cac hoat dong kinh té khac. Két qua tit yéu dan t6i sy suy giam luu lugng nudc
tir thugng ngudn (Hoanh et al., 2003) va thiéu nudc vao mua kho tir thang tu dén
thang nim hang nim (Sunada, K., 2009). Ngoai ra dudi tac dong ctia bién ddi khi
hau muc nudc bién cang ngay cang dang cao (IPCC, 2007). Hién tai cling nhu
trong twong lai dong bang song Ctru Long dwong dau sy xdm nhdp man nghiém
trong hon vao mua kho (Sam, 2006; Tuan et al., 2007; Nhan et al., 2007).

Khang, et al. (2008) két hgp mé hinh toan va GIS mé phong va du doan xam nhap
min cho dong bang séng Ciru Long tir thang 12 dén thang 6 véi hai kich ban cho
nam 2030 va 2090 trong diéu kién bién ddi khi hau va muc nudc blén dang. Kich
ban mot khi myc nude bién dang +20cm va luu lwong thugng ngudn giam - -15%,
kich ban hai khi muc nudc bién dang +45cm va luu luong thuong ngudn
giam -29%. Két qua nghién ciru chi ra rang trong tuong lai khoang 0.6 triéu ha lia
bi de doa bdi xdm nhdp man. Trong nghién ctru nay mo hinh dugc xay dung dua
vao dit liéu tir ndm 1998 trd vé trude nén chua méd phong chinh xéac diéu kién thiy
luc dong bang. Pic biét tir nam 1999 t6i nam 2007, dong bang séng Ciru Long
duoc bao v€ bdi cac du an xam nhdp man, sau khi cac dy an hoan thanh diéu kién
thity luc thay vin cua dong bang hoan toan thay doi (Sam, 2006). Hon thé nita luu
luong thugng nguon duoc du bao giam tu 15% dén 33% trong giai doan tir ndm
2010 dén 2039 (Hoanh, et al., 2003). Trong nghién ctru ndy, Xdm nhép mén & ddng
bang song Cuu Long dugec mé6 phong bang mé hinh MIKEL1 véi cac kich ban
nudc bién dang va sy suy giam luu luong thuong ngudn. Co s¢ dir liéu trong mo
hinh dugc cdp nhidp bao gom toan b cac cong trinh ngan mén cua dong bang duoc
thu thap tir Vién Khoa Hoc Thily Loi Mién Nam (SIWRR), Uy Ban Séng Mekong
(MRC) va Ban Quan Ly Dy An Thay Loi 10 (PMU10). Module thuy luc va
Module tai khuéch tan trong MIKE11 dugc ung dung cho viéc md phong xam
nhdp méan trong mé hinh nay.
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Hinh 1: H@ théng cong trinh ngin min trwéc nim 1998 (Ngudn: SIWRR, 2006)
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Hinh 2: H¢ théng cong trinh ngin min sau nim 2005 (Ngudn: SIWRR, 2006)

2 PHUONG PHAP

2.1 M6 hinh
MIKEI11 12 mé hinh thiy dong lyc hoc mot chiéu cho mé phong dong chay khong
déu trén kénh, song. MIKE11 dugc Vién thuy lyc Pan Mach phat trién trong do
module thuy luc 1a module chinh (DHI, 2007). Module thiy Iyc (HD) dung tinh
dong chay, Module tai khuéch tan (AD) ding tinh lan truyén chit (min,...). Dé
tinh dong chay trong kénh séng, mé hinh MIKELl st dung phuong trinh
St.Venant (phwong trinh bao toan dong lugng va bao toan chat) mot chidu va ap
dung so d6 sai phan 6 diém xen k& Q,H cua Abbott, and Ionescu, (1976)

L. A, (1)

ox ot

6(aQ2]
oo \"A) oh gQ\Q\

=0 (2)
ot ox 6x C?*AR

Module AD dura trén phuong trinh bao toan chat hoa tan
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Trong do:

Q = luu luong (m?/s); A = mat cit w6t (m%); q = dong gia nhdp dong chay (m*/s);
x = khoang cach doc dong chay (m); t = thoi gian (s); C = nong do chit hoa tan
(g/1); R = ban kinh thuy lyc (m) h = myc nude so véi do cao chuan (m);

g = gia tdc trong trudng (m?/s); D = hé sb khuéch tan; C, = ndng do dong gia

nhap (g/1).
2.2 Thanh 13p m6 hinh

Trong nghién ctru nay, hai module trong MIKE11 dugc sir dung dé mo phong man
(HD va AD). Trong module HD, hai nhém s6 liéu déu vao bao gdom: (i) SO liéu
theo khong gian gom hé thong kénh song va mat cat ngang cua chung, hé théng
cong trinh ngan man (ii) s6 liéu theo thoi gian gdm s6 liéu myc nude va luu luong
theo thoi gian, diéu kién ban dau tai cac bién tinh toan. Bién trong m6 hinh gom 6
bién luu lugng trén thuong luu (hai trong s6 d6 nam trén dong chinh séng
Mekong) va 82 bién myc nudc & Bién Pong va Bién Tay. Budc thoi gian tinh toan
trong md hinh 1a At=2 phuat. Khoang cach t6i da gitt cac diém tinh toan la
Ax=750m. M6 hinh con bao gdm toan bd hé thong cong trinh ngin min duge hoan
thién trudc tir nam 2005.

2.3 Hiéu chinh va kiém dinh mé hinh

Mo hinh dugc hi¢u chinh qua 2 bude véi s6 liéu thuy van va néng d0 man nam
1998 bang cach thay dbi cac thong sd trong md hinh (hé s6 nham Manning trong
module HD va hé s khuéch tan trong module AD) cho dén khi két qua mé hinh
phit hop véi két qua thuc do. Sau d6 mé hinh dugc kiém dinh bang bo co so dir
liéu nam 2005.

Tieu
Dai
Balai |

S Ham Luong 5~ .
Co Chien s
e

A Cung Hau
B/  DinhAn g,
Tran De I\‘{' 5,

100
kilometers

A Tram do min
Tram do thiv van

Hinh 3: Vi tri cac tram do man va thiiy vin dugc st dung trong mé hinh

Budc thir nhat, hiéu chinh mé hinh HD thong qua viéc thay d6i hé nham Manning
trong khoang 0.03-0.018. Hinh 4a,V2‘1 Sa thé hién‘két qgé dai dién cho hai tram Cao
Lanh (CL) va bai Ngai (DN). Két qua chi ra rang két qua mo6 hinh phu hop véi
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thuc do ca v& tri s6 13n xu thé. Kiém dinh mo hinh v&i co s& di liéu nam 2005, két
qua the hién trong hinh 4b va 5b.
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Hinh 4: So sanh két qua thue do va mé hinh tai tram Cao Lanh nim 1998 va nim 2005
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Hinh 5: So sanh két qua thwe do va mé hinh tai tram Dai Ngii nim 1998 va nim 2005

Tiép theo, hiéu chinh mé hinh AD thong qua viéc thay d6i hé tai khuéch tan trong
khoang 700-300 cho séng chinh va tir 125-50 cho céc song khac. Hinh 6 va 7 thé
hién két qua dai dién cho hai tram Cao Lanh va Pai Ngai. Kiém dinh mé hinh véi
co s& dir liéu ndm 2005, két qua thé hién trong hinh 6 va 7. Hiéu chinh va kiém
dinh mo hinh lan truyén man phirc tap hon so voi mé hinh thily Iyc vi man chiu
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anh hudng cia nhiéu yéu t6 nhu gié mua (mé hinh khong xét dén), nhu cau dung
nudce, qui ludt van hanh cac cong trinh ngan man,... Hon nita két qua cua module
AD rét nhay véi hé s6 tai khuéch tan. Ngoai ra, hé thong séng kénh rach dong
bang séng Ctru Long rat phirc tap khong thé xac dinh gid tri ciia hé sb khuéch tan
chinh xac cho tung doan song cu thé. Hon thé nita, thiéu s liéu cho hiéu chinh va
kiém dinh mé hinh xam nhdp man. Péc bi¢t trong ndm 1998 s6 liu min khong
duoc thu thap lién tuc. Méc du vay so sanh tir két qua mo hinh va thye do cho théiy
két qua md hinh phu hop véi thuc do ca vé trj s6 1an xu thé, day chinh 1a co s& cho
viéc du bdo man trong tuong lai.
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Hinh 7: So sanh két qué thyc do va mé hinh tai tram My Tho nim 2005

2.4 Cac kich ban mo phéng

2.4.1 Kich ban goc
Trong nghi€n clru nay xdm nhép mdn ndm 1998 dugc chon lam kich ban xam nhap
man gdc vi man nam 1998 x4m nhép sau nhit trong vai thap nién tré lai day (Sam,
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2006). Hon nira ndam 1998 c6 du sé liéu cho diéu kién bién cho mé phéng xadm
nhép man.

2.4.2 Phong dodn muc mede bién ding va lwong lwu leong mua kiét thuwong

nguon giam
Nijissen et al., (2002) phan tich d§ nhay cac yéu t6 thily van va bién doi khi hau
trén cac con song 16n trén thé gidi trong giai doan 2025-2045. Nghién ctru chi ra
rang luu luong song Mekong s& ting trong mua mua va giam trong mua kho.
Hoanh ez al.,, (2003) danh gia mirc d6 thay dbi ctia luu lugng song Mekong g
v6i cac kich ban bién d6i khi hau (IPPC, 2007) va kha ning mo rong dién tich
ndng nghiép trén luu vuc séng Mekong. Két qua nghién ciru cho thay rang (g voi
kich ban bién ddi khi hau B2 luu lugng mua kiét trén song Mekong ¢ thé giam tir
15%-33% trong giai doan 2010-2039 so véi giai doan 1961-1990 tuy mtrc d6 thay
d6i nhu cdu dung nuéc cho cac hoat dong cia con ngudi trén luu vuc song
Mekong.
Theo bao céo lan thir 4 cua Uy Ban Lién Chinh Pha Vé Bién D6i Khi Hau (IPCC,
2007), dén gitta 2090s, muc nude bién s& tang 1én 43cm Gng véi kich ban bién doi
khi hau B2, trung binh myc nudc bién dang 5.6mm/nam so v&i myc nudc bién cua
1990s. C6 nghia 1a muc nudc bién c6 thé dang 1én khoang 20cm vao nam 2030 so
véi giai doan 1980-1999.
Trong nghién ciru nay, bon kich ban muc nudc bién dang va suy giam luu lugng
vao mua kiét cua sdbng Mekong dugc thanh 14p nhu bang 1 véi muc dich 1a wéc
dodn muc d6 xAm nhap min trong tuwong lai khi cac yéu t6 bat lgi cho xdm nhap
man x4y ra.

Bing 1: Tdng hop cac kich bén

) . Muec nuée bién Ty 1€ Iuu lwgng thwgng . i i
Kich béan . x . .z Nam phéng doan
dang nguon giam so vai kich ban goc
Kich ban gbc 1998
1 14 cm 11% 2020
2 14 cm 22% 2020
3 20 cm 15% 2030
4 20 cm 30% 2030

3 KET QUA THAO LUAN
3.1 Khoing ciach xAm nhip min 16n nhit trén cac dong chinh séng Mekong

Trong nghién ctru ndy gia tri d6 man 2,5g/1 duge chon bang gia tri gioi han o6 thé
tac dong xau dén nang sudt cay trong, lam giam 25% nang suat lia (Grattan ef al.,
2002). Chiéu sau xdm nhdp man trén cac dong chinh séng Tién va Hau (Hinh 8)
chi ra rang trong tuong lai (ndm 2030) néu muc nudc bién dang cao 20cm va luu
lwong mua kiét giam 22%, xdm nhip mian trén séng chinh cia dong bing song
Ciru Long sau hon 14km so v&i kich ban gbc va dién tich xam nhdp man mo rong
ra hau hét cac vung dugc ngot hoa thude cac duy an ngdn man nhu hinh 10.
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Hinh 8: Chiéu siu xAm nhép min (2,5¢g/1) trén cac song chinh

3.2 Dién tich xdm nhip méin

Hinh 9: Dién tich xAm nhap min cho céc kich ban. (a) kich ban géc (b) kich béan s6 1

Két qua xam nhdp man & kich ban géc cho ta théy ré“mg trong nam 1998, man anh
hudng hau hét ban dao Ca Mau, tinh Tra Vinh, mot phan tinh Vinh Long va tinh
Bén Tre. Dién tich xdm nhap min & cac kich ban s6 1 va 2 giam di mic du ¢ cac
kich ban nay muc nudc bién tang 1én va luu luong mua kho giam, didu nay c6 thé
giai thich do tir nam 1999 hé théng cong trinh ngan man tir Bién Dong va Bién Tay
da dugc thuc hién dé ngan man cho 534.860 ha (Hinh 10f), bao gém cac du an
Nam Mang Thit, Quan L6 Phung Hiép, O Mbn-Xa No (World Bank, 2008). Hon
thé nita, két qua & cac kich ban sé 3 va 4 chi ra rang ngay ca khi tit ca hé thong
cong trinh ngdn man hi¢n thoi van hanh ding nhu thiét ké min van xam nhép sau
vao ndi dong va anh hudng dén hau hét cac viung duge bao vé boi du an xAm nhap
man nhu hinh 10d, 10e, 10f.

4 KET LUAN

Xam nhap man cua déng béng song Ctru Long dugc dy doan dua trén bdn kich
ban dugc hinh thanh tir gia tri myc nudc bién dang theo kich ban bién d6i khi hau
B2 va luu lwong thuong ngudn mua kiét suy giam theo cac kich ban sir dung nuéc
tir thwong ngudn. Két qua cac kich ban cho ta thay bic tranh toan canh vé xdm
nhap mian & PBSCL vao mua kho co thé xay ra trong tuong lai. Dic biét & 2 kich
ban cudi cho théy rﬁng, min c6 thé xam nhap vao noi déng & hau hét cac dién tich
dugc bao vé boi cac dy an ngan man. Tuy nhién, trong nghién ctru nay, mé hinh
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x4m nhap min chua bao gdm hét tit ca cac yéu té tac dong dén xdm nhap min &
DBSCL trong hién tai cling nhu trong tuong lai nhu gié mua, nhu cau dung nudc
cho thay d6i trén luu vuc song Mekong, thoi gian va cuong do cia Ig,...

i \ -y prs )

. [ emt stomeee|
Chii thich
Ving du an
guén:Phén vién qui hoach NN Nam

Hinh 10: Di¢n tich xAm nhép min cho cac kich ban va dién tich ngot héa ciia cic dy 4n
xam nhap min. (¢) kich ban so 2, (d) kich ban so 3, (e) kich ban so 4, (f) dién tich ngot hoa
ciia cac dw an xAm nhap man ¢ PBSCL

Két qua cia nghién ciru nay hitu ich cho quy hoach tai nguyén nuéc & PBSCL
trong tuong lai trong diéu kién myuc nudc bién dang va cac nudc thuong ngudn
song Mekong ting cudng sir dung ngudn nudc cua song Mekong.

Ché d6 thuy lyc thity van cia PBSCL rat phuc tap vi vy mo hinh chua thé cho
mot két qua chinh xac nhat vé xam nhap man cho PBSCL. Dac biét trong diéu
kién bién d6i khi hau va thay ddi ¢ thuong ngudn song Mekong. M6 hinh can duoc
hiéu chinh vdi tat ca cac yéu t6 anh huong dén x4m nhap mén cua ving va nhiéu
kich ban hon nita nén dugc thanh 1ap dé c6 cai nhin toan dién hon vé van dé xam
nhdp man cua khu vuc PBSCL.
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