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TOM TAT— Trong bai viét nay chiing t6i dé xudt mét tiép cdn méi cho van dé dién bién phirc tap ciia xam nhdp man tai vimg Pong
bang séng Ciru Long. Vi viée quy hoach hé thong cong ngan man dnh hidng rdt Ion trong viéc giam tdc hai ciia van dé xam nhdp
mdn trong bién doi khi hdu. Chimg t6i xdy dung md hinh trén kj thudt da tic tir v mé phong dwa trén nén tang mé phong GAMA.
Mb hinh mé phong véi hai mé hinh: hé théng cong ngdn mdan mé; hé théng cong ngdn man dong (duwoc thi diém tai tinh Bac Liéu)
trén co s6 dit liéu trong qud khir va duwa ra kich ban du kién cho twong lai. Két qua mé phong la ban @6 xdam nhdp man theo thoi
gian va thong ké mirc xam nhdp man theo thoi gian cho cdc don vi hanh chinh (huyén, tinh) ciia cé hai mé hinh: hé thong cong ngdn
mdn mé; hé thong céng ngan man déng. Cée mire dg anh hiwong ciia xam nhdp man ciing dwoe danh gid o sanh gifta hai mé hinh
nham hé tro cho cac gidi phap lam giam thiét hai cua xam nhdp mdn va bién dsi khi hdu.

Tir khéa— Mb phong, ban dé xam nhdp man, thong ké mikc xdm nhdp man, da tac tir, GAMA.
I. GIOI THIEU

Trong nhitng nam gan day, tinh hinh xdm nhap mén dién bién phtrc tap dang tac dong va anh huéng manh mé t6i
tai nguyén thién nhién, con ngudi, kinh té - & hoi,... & cac ving dat thap vung triing ven ha luu song va nhét 1a ving
ven bién. Pong bang song Cuu Long (BBSCL) dang bi anh huong xau cia xdm nhap méan [12], nhét 1a vao cac thang
mua khé (thang 1 dén thang 5) dién tich nhlem min cang rong va sau vao ndi dong. Xam nhép man lam thiét hai dén san
xuit néng nghiép, nuoi trong thay san, nguon nude sinh hoat ciia ngudi dan khong con, dan dén kinh té bi giam sut
khong phét trién [5].

Véi viée quy hoach hé thong cong ngan man & PBSCL dang duoc vén hanh va xay dung mé6i myc dich lam giam
tac hai ctua van dé& xam nhdp min trong blen d6i khi hau [4]. PBSCL c6 dia hinh thip bi chia cit manh boi mot mang
ludi séng ngdi ching chit voi chidu dai tdng cong trén 5000 km, ¢ chidu rong tir vai chuc mét dén vai ki 16 mét, ¢ hinh
dang dang ban dao ba mat giap bién [20]. Véi tinh hinh xam nhap man ¢ BBSCL dlen bién nhu hién nay va viéc van
hanh h¢ thong cong ngdn man chua hop li nén viée san xuét néng nghiép va nudi trong thuy san gip nhiéu khé khian,
mua vu thit bat, doi sbng nguoi dan gap kho khan [5]. Cac nha quan 1y, nha khoa hoc da va dang dua ra nhirng giai phap
dé khic phuc va phong chéng xdm nhap man.

Chuing t6i nghién ctru va dé xuat xay dung mé hinh xdm nhap min trén h¢ théng céng cho  vung DBSCL. Chung
t6i tién hanh mo hinh hoa va md phong dua trén trén ky thuat da tac tor va mo phong dya trén nén tang mo phong. bé
xay dung thiét 1ap duoc hé thdng thong tin mo phong véi hai mo hinh: hé thong cdng ngan man mo; hé théng cong ngan
man dong (duogc thi diém tai mot tinh) trén co so dit li¢u trong qua khir dé kiém tra tinh dtng cua mo hinh va dua ra kich
ban duy kién cho tuong lai tinh hinh xAm nhap min c6 thé xay ra. Pua ra nhitng mé hinh vé mit cong nghé thong tin cho
xam nhap man thuc té nham dé xuét hd trg phu hop véi thuc té nham giam thiét hai cua xam nhap man cling nhu bién
d6i khi hau cho ving DPBSCL.

Bai viét duoc td chirc gdm 5 phan. Phan | gi6i thidu chung vé xdm nhap médn ving PBSCL va hudng giai quyét.
Phan Il trinh bay cach xdy dung m6 hinh xdm nhap mén trén hé thong cong. Phan 1 trinh bay cach mo phong mé hinh
xam nhdp man trén hé thong cong. Phan IV thyc nghiém mé phong m6 hinh xdm nhdp man trén hé thong cdng bang
cong cu GAMA. Tém tit mot s két qua quan trong va hudng phat trién duoc néu ra & phan cudi cung.

1. MO HINH XAM NHAP MAN TREN HE THONG CONG
A. M6 hinh h¢ thong song

Vé dy bao do man trén séng thong thuong dong séng duogc chia ra nhidu doan mdi doan khoang 10 km, tai mdi
ndt img véi cac tram do thuc té. O day chung t6i nghién ciru trén dia ban nho, dé tang do chinh xac ching t6i da chia
song/kénh ra cac doan khoang 5 km. V6i dia hinh tuong dbi bang ph;mg nén song/kénh dugc chia ra cir khoang 5 km
thyc té sé mang 1 hé s, ving gan sat bién hé so cang cao va giam dan khi di vao sau trong ndi dong. Song co hé s0 cao
vi long song rong, luong nude nhiéu va van tdc chay cao. Con cac kénh thi nhé hep, luong nudc it, van téc chay thap
nén c6 hé sd thap hon.
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Tién hanh chia song theo chiéu dai mdi doan twong tng 5 km thuc té';, duogc s6 doan sau d6 danh hé sé séng f1 va
f2 (f1 > f2) cho tung doan. Theo huéng xam nhdp man tir bién vao ndi dong qua dong song s& dugc danh theo thir tu
giam dan (10, 9, ...) va sébng 16n vao sdong nho (5, 4,...).
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Hinh 1. Xay dung hé sb phan chia trén hé théng séng.

B. M0 hinh h¢ théng cong

Thuyc té xay dung hé thépg cdng ngin man dé chan ngang cic con séng s& chay dai phan chia khu vuc ngot va
mdn ra riéng biét voi h¢ thong cong ngan sdng chay doc theo cac con d€ hodc céc con duong [18]. Vay ching t6i coi nhu
1a vach ngan céch gitra ving ngot héa va ving man. Khi mé hé thong cdng ngin man thi ving ngot hoa s& trd thanh
viing min (cdng coi nhu khong c6 tac dung) va khi dong hé thdng cong ngan man thi ving ngot hoa s& riéng biét.

Hé théng cong ngan mén (tinh cho ca cac cng trong hé thong) tai mot thoi diém c6 mot trong hai ché do dong
cdng (on) va mé cdng (off). Ché do cdng s& anh hudng dén hé sb song ciia cac ving khac nhau cho phit hop véi md hinh.
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Hinh 2. Hé théng cdng ngan man phan chia viing man va viing ngot héa.

C. Xdm nhdp man trén hé thong cong

V6i cac huéng xam nhap man theo hé thong séng tir bién di vao ndi dong theo dia hinh thyc té [17]. Vi vi tri hé
thong cong thuc té ching t6i tién hanh xac dinh vach ngéan phan chia riéng biét vung ngot hoa. Nudc bién di vao khi gap
h¢ thong cong (vach ngén) s€ khong di tiep ma chi tran ra xung quanh. Véi cac huéng xdm nhap man va hé thong cong
trén thyc te dia hinh c6 thé chia ra nhiéu vung ngot hoa (moi vung hé thong séng c6 h¢ s6 khac nhau do lugng nudc tran
vao khac nhau).

Tir thuc té xam nhép man trén hé théng céng chiu anh huong cua céc yéu t6 chinh 1a muc nude bién di vao lam
d6 man tang 1én. Chung t6i dé xuat xay dung phuong trinh cho xdm nhép man trén h¢ thong cong vdi phuong phép sau:
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Hinh 3. XAy dung phuong trinh cho m6 nhinh.

Céc yéu t6 bién tham gia phuong trinh: myc nuéc bién S; hé sé song f; hé sé hiéu chinh mé hinh h.
Ta c6 phuong trinh cho md hinh xam nhap man trén hé thong cong: Y = (S x f) x h *)
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I1I. MO PHONG XAM NHAP MAN TREN HE THONG CONG

A. Qud trinh xiam nhdp man trén hé thong cong

Qué trinh xAm nhdp man trén hé théng cdng dién bién: Nudc bién tir cac cira song s& chay theo séng vao phia
trong ndi dong. Cang vao trong thi d6 man giam twong tng véi hé s6 dong séng giam do lwu lwong nude mén giam va
hoa tan véi nuée ngot. Nude mén chay theo song/kénh sé thAm vao dét hodc tran 1én dét (néu muc nudc cao hon do cao
ctia dia hinh) 1am cho dit bi nhiém mén. Mirc d6 xAm nhap min va nhidm min phan bd theo mau khi thuc nghiém mé
phong ca trén song va trén dia hinh. Khi hé théng cdng ngin man van hanh (déng cdng ngan min) thi nudc man sé bi
chén lai khong vao dugc ranh gidi ving ngot tir vach ngén.

Vi hudng xam nhap man chiing t6i dua phuong trinh (¥) vao tinh toan cho d6 man trén song va tuwong Gng cho
dét (d6 man chi do trén sdng trong thuc té).
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Hinh 4. Qua trinh xdm nhap man trén hé théng céng.

B. DPéng hé thong cong

Khi dong hé thong cng thi hé thong cong tac dung lam vach ngin nudc man di qua nén huéng xam nhap man s&
dimng lai truée hé thong cdng. Viéc gan hé sé cho dong séng theo hudng xam nhap mén tiy thude vao ving ngot va ving
man.

Ap dung phuong trinh (*) vao mé hinh xAm nhap min trén hé thdng cdng nhu sau: Hé théng cdng c6 ché d6 dong
cbng (on) khi d6 ving mén f = f1 va viing ngot héa f = f2.
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Hinh 5. Huéng xam nhap mén khi déng hé théng céng.

C. Nwéc mdn tran qua hé thong cong déng

Khi nudce bién dang qua cao néu cao hon do cao ciia hé thong cong ngin man trong d6 ¢ hé théng dé thi nudc
mén sé& tran vao cic viing ngot hoa. Luc nay hé s & ving ngot hoa s& thip hon ving mén vi chi ¢6 lugng nude mian vuot
qua vach ngan méi vao dugc chir khong vao toan bg.

Ap dung phuong trinh (*) vao mé hinh x4m nhap mén trén hé théng céng nhu sau: Hé thdng cbng c6 ché do dong
cdng (on) khi d6 ving mén f = f1 va viing ngot h6a bi nuéc man tran vao nén f = (f1 + f2)/2.
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Hinh 6. Huéng xam nhap min vuot qua khi dong hé théng cbng.

D. Mé hé thong cong
Khi mé hé thdng cdng thi hé théng cdng khong tic dung nén hudng xam nhap mian s& di sau vao trong va ving
ngot hda s€ khong con. Viéc gan hé so cho dong song theo hudng xam nhdp mén cho toan b dia hinh.

) Ap dung phuong trinh (*) vao mé hinh xAm nhap man trén hé thong céng nhu sau: Hé thong cong co ché 46 mo
cong (off) khi d6 vung man f = f1 va vung ngot hoa f = f1.

Huong xam nhip min

Hinh 7. Huéng xam nhap man khi ma hé théng céng.

E. Cong cu sir dung

Céng cu GIS: Sir dung cong cu GIS [10] dé xay dung va thiét ké cac tac tir song/kénh cho tit ca con sdng/kénh.
Xay dung va thiét ké cac tac tir gan cho céc cell (ban dd dugc chia thanh cac 6 nho). Trong co s& dit liéu GIS co do cao
dia hinh, chia ving theo don vi hanh chinh cép huyén dugc gan cho tac tir cell va duge luu trlr cac dit liéu do. Céc cell
tuong Gng voi diém toa do ban dd trén thyc té.
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Hinh 8. Téc tir hé théng séng/kénh va hé thdng cong va co sé dit lieu GIS
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Cong cu lap trinh GAMA:

Qua trinh m6 phong dugc thuc hién trén nén cong cu GAMA [6] v6i budc dau tién 1a nap dit liéu ban do (dia 1y,
hé théng séng, cong ngan min) duoc xay dung tir GIS. Ban d6 luu trit dir liéu d6 cao dia hinh, d6 thdm dia hinh dugc
tinh toan va phan chia hop li cho cac ving khac nhau, cac don vi huyén khac nhau. Tiép theo phai khai bao lay cac
truong tir dit liéu 14 d6 cao dia hinh, d6 thim dia hinh chinh 1a céc bién, dwoc phan chia cdc khu vuc nho theo hé thong
dé, hé thong cdng ngan man (déng hodc md) va cac don vi huyén.
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Hinh 9. Pua dit liéu ban dd GIS vao GAMA

Chuyén phuong trinh thanh giai thuat phuong trinh cu thé ctia 1ap trinh v6i cac thong sb 1a cac bién duoc nap vao
tir dir liéu GIS va co so dit lidu. Phuong trinh s& tinh két qua khi chay mé phong theo thoi gian dé cho ra két qua 1a cac
mirc d6 xdm nhap man. Xuét cac két qua diu ra cho mé phong, diu ra két qua ban dd xam nhdp min theo timg thang
dién bién trong timg nim & 3 muc thip, trung binh, cao. Tuong Gmg theo d6 1a ban thdng ké dién tich bi xdm nhap man &
3 mutc thip, trung binh, cao cho cac don vi huyén.

Hinh 10. Ap dung phuong trinh va hién thi céc két qua diu ra trong GAMA

IV. THUC NGHIEM
A. Khu vwe dir ligu nghién cuu

Trong nghién ctru, ching toi da chon tinh Bac Liéu lam thi diém. Bac Liéu Ia tinh ndm & phia tdy nam ciia Viét
Nam, trong khu vuc Dong bang song Ciru Long, véi toa do tir 9000°00>> dén 9037°30°” vi d Bac va tir 10501500 den
105052°30” kinh d¢ Pong. Chiing t6i md phong hién trang xAm nhap min cho tinh Bac Liéu dua trén s6 ligu thyc té da
c6 va da xay ra. M6 hinh mé phong giai doan nay da dugc cac co quan thude linh vge moéi trudng nudce ¢ tinh Bac Liéu
so sanh tuong tmg vai s6 lidu thuc t& di khao sat.

S lidu muc nude bién duoc do liy & tram do & tram thiy van Ganh Hao [11]. S6 liéu 1a s6 liu do muc nude gid
va trung binh ngay & cac tram thuy van véi don vi tinh cm. Véi s6 liéu do chi tiét theo ting gid trong ngay va tit ca cac
ngay trong thang. S6 liéu do dwoc ghi chi tiét trén tap tin Excel tir nam 2000 dén ndm 2015. Véi md hinh md phong chay
theo thang nén chung t6i da xir Iy dir liéu 14y mirc trung binh céc ngay trong thang dé cho phu hop.
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Hinh 11. S§ lidu muc nuée do & tram thiy vin
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I0_year |[ID_maonth | saltwatar_low saltwatar_madium saltwatar_high
2000 1 124 124 124
2000 2 (L] 116 116
2000 3 110 110 110
2000 4 100 100 100
2000 & a0 an an
2000 G 79 k] 79
2000 7 7a TE 7&
2000 a a5 g5 85
2000 9 102 102 102
2000 10 121 121 121
2000 11 129 128 129
2000 12 128 128 128

Hinh 12. S6 liéu muc nuéc duge xu ly

B. Xém nhip mdn trén hé thong cong giai doan 2000 - 2015

Tir s6 liéu thuc té dwa vao mo phong cho ra két qua la ban d6 xam nhap man va két qua thong ké theo thoi gian.
Chung t6i md phong lai cho giai doan 2000 — 2015, thay duoc bién doi khi hau lam xam nhap mdn cac nim gan day
cang cao cang phirc tap. DPién hinh vao ndm 2015 ¢6 mirc d6 ngép xam nhap min vao thang cao nhat 2015.

Salinity intrusion
Year : 2015

Captlon:
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Hinh 13. Mirc do xAm nhap man thang cao nhit nim 2015.
Tién hanh chay md phong theo ting thang qua cac nam tir s6 liéu (2000 - 2015), sau d6 tién hanh thong ké dién
tich ngap mirc cao — thap — trung binh cho giai doan 2000 - 2015.
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Hinh 14. Thong ké mirc 6 xAm nhap man qua cac nam 2000 - 2015.

Qua quan sat théng ké cho thay, duong bién ngiy cang rong va cao 1én tng véi tinh hinh xAm nhap man & tinh
Bac Liéu c6 xu thé ting va di siu vao trong ndi dong. Nam 2000 d¢¢ min trung binh cua thang cao nhét chi ¢6 10 g/l dén
nam 2005 tang t6i hon 12 g/, ndm 2009 tang t6i 13 g/l va nam 2015 12 gan 15 g/l. V6i muc nudce bién ngay cang ting
1én s& du bao cho twong lai tinh hinh xAm nhap mén rét phirc tap.



366 MO PHONG XAM NHAP MAN TREN HE THONG CONG TAI PONG BANG SONG CUU LONG

(a/1) | : : ! !
=75 i- ; i- § e ; =
2.5 3 3 g ) % . g ?N ‘ 5
el EESEEE
25.0 {fp-—mceo - T - e ot I | Sl 1 L
Il i Ad A AR ARRTNL
R AARAAARAN AN
cRARAREAAANNAAAR
299 g ‘5 Fo g g angagangs ,’i
7.s | L8 ’ d ’l‘ i = Pl $4 bt 3 it Y o 12T L ™ \ bl \.“

o PRI I I
o.n :

2000 2005 2010 2015

Hinh 15. Théng k& mirc xdm nhap d6 min cho cac do vi huyén qua cac nam 2000 - 2015.

Nhin chung, d6 man trén sdng chinh va céc kénh théng ra bién trong cac nim qua 6 xu hudng tang nhung khong
nhiéu. Trong noi dong man c6 xu thé giam nho cac cong trinh thuy loi va hé théng cong ngan man. O khu vuc quy
hoach viing ngot héa gém cac huyén Vinh Loi, Phuéc Long (50% dién tich), Hong Dan (30% dién tich), Hoa Binh (40%
dién tich), Gia Rai (20% dién tich) dé trong laa do man ludn dir & mirc dudi 4 g/l. Khoang 1/3 dién tich ving man sat
bién d6 man cao khu vuc nay chi phi hop dé nudi tdm gém céc huyén Hoa Binh (60% dién tich), Tp. Bac Liéu, Pong
Hai, cic thang muia kh d6 man trén 28 g/l an séu vao cach bo bién khoang 5 km. Riéng khu vic viing ngot héa 2 (phia
Tay Nam) gom céc huyén Phudc Long (50% dién tich), Hong Dan (70% dién tich), Gia Rai (80% dién tich).

Qua viéc kiém thir chay mé phong mé hinh xAm nhap min trén hé thdng cdng cho két qua gan sat v6i thuc té qua
giai doan 2000 — 2015 da xay ra. Vi phuong phap xay dung mé hinh nay da dap ung dugc viéc mdé phong xam nhép
min qua viéc van hanh hé thong cong hién tai ciia tinh Bac Liéu noi riéng va ctia vimg DBSCL noi chung. M6 hinh phi
hop véi thyc té thong qua két qua thu dugc va chap nhan duoc.

C. Kich bin 1: Xam nhdp man trén hé thong cong doéng giai doan 2016 - 2030

Qua md phong kiém thir giai doan 2000 — 2015 va két hop véi du doan muc nudc bién dang lén trong tuong lai.
Chung toi dé xuit kich ban 1 (Xam nhép mén trén hé thong cong dong giai doan 2016 — 2030) dé cho thay mirc d6 xam
nhap man trong tuong lai tang lén rat cao theo tirng nim, tiém an nguy co phic tap. Chung t6i chon dién hinh nam 2030
cubi giai doan nay dé thé hién qua ban dd xam nhap man khi c6 sy hoat dong cua hé thong Cong ngin man dugc dong dé
ngian man. Trong nim 2030 vao moa kho, tir thang 2 dén thang 5 ¢c6 mirc do man cao nhat do lwong mua it, kho han,
nudc bién di vao khi gap hé thong cong ngan man s& bi ngan lai. Muia mua, tir thang 7 dén thang 10 lugng muwa nhidu
nén d6 man giam manh vi nuéc ngot trong vung ngot hda dugc xa ra vang man.

Salinity intrusion
Year : 3030

HEEN -

East Sea

[ 1]
-

Hinh 16. K&t qua md phong kich ban 1 xAm nhap man thang cao nhit nam 2030 (hé théng céng dong)

Khi hé théng cdng ngin man hoat dong (dong cdng khi nudc min vao) vao cic thang mua khé dién tich xam
nhap médn c6 do man trén 4 g/l chiém hon trén 50% - 60% di¢n tich cua tinh. Dan dén trong cac thang nay dién tich canh
tc nong nghiép rat it va kho khan ¢ ving man, hau hét dién tich chi c6 thé nu6i thiy san. Cac thang trong mua mua
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(thang 7 dén thang 11), dién tich xdm nhap man c6 QO man trén 4 g/l cling con khoang 3Q% dién :[ich toan tinh. Vao mﬁ’a
nay, mot nira dién tich (d0 man > 4 g/I) thich hgp d€ nuodi thiy san va dién tich con lai dé san xuat ndng nghi€p hoac két
hop mé hinh Ita — tdm.
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Hinh 17. Két qua m6 phong kich ban 1 théng ké& xam nhap man giai doan 2016 - 2030 (hé théng céng dong).

Mic du ¢6 su hd tro cta hé thong cong di xdy dung nhung thoi gian ndy vao céc thang mua khd c6 mirc do mén
cao hon 4 g/l chiém dién tich cua tinh kha cao hon 50%. Nhat 1a cac vung quy hoach ving ngot hda Van bi nhiém man,
ngudn nudc ngot can kiét thiéu nude san xuét. Dién tich nhiém min nhleu ¢6 thé quy hoach dé nuoi trong thiy san sao
cho hop 1y va hidu qua. Van dé san xuét nong nghiép vao mua kho 1a rit khé khin nhung néu van hanh tét hé théng cong
trir nude ngot va ngian khong cho nude min vao sé lam giam thiét hai cho san xuat nong nghiép.

D. Kich béin 2: Xam nhdp man trén hé théng cong mé giai dogn 2016 - 2030

Qua mb phong kiém thir giai doan 2000 — 2015 va két hop véi du doan muc nudc bién dang 1én trong twong lai.
Chung t6i d& xuat kich ban 2 (Xam nhdp man trén hé thong cong md giai doan 2016 — 2030) dé cho thiy muirc ¢ xam
nhap man trong twong lai phuc tap ra sao khi hé théng cong ngan man khdng van hanh. Ching t6i ciing chon dién hinh
nam 2030 cudi giai doan nay dé thé hién qua ban dd xam nhap man khi khong cé su hoat dong cua hé thong céng ngin
man. Trong nam 2030 vao mua khd, tir thang 2 dén thang 5 c6 mac d6 man cao nhit do lwong mua it, kho han, nuée
bién di sdu vao phia trong ndi ddng. Véi kich ban 2 nay thi mua khd khong thé san xuat ndng nghiép trong laa dugc vi
hdu nhu dién tich d&u nhidm man. Cong thém khd han khong c6 mua thi coi nhu dit viing ndng nghiép dé tréng. Vao
mua mua, tir thang 7 dén thang 10 lwong mua nhiéu va nudc i db v& nhidu nén d6 man giam va nudc ngot chay tu do ra
bién khong didu tiét dwoc nudc ngot dé san xuit ndng nghiép hiéu qua lac du luc thiéu.

Salinity intrusion
Year : 3030

Capbion:

Seews pavert vadody

East Sea
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-

Hinh 18. Két qua md phong kich ban 2 xAm nhap man thang cao nhat nam 2030 (hé théng céng mo)

Qua ban d6 xam nhap min, khi hé thong cdng ngan min khong hoat dong khi d6 cac thang mua khé (thang 1 dén
thang 5) dién tich xAm nhép méin c6 d6 man trén 4 g/1 chiém gan 90% dién tich cta tinh. Nhin chung cac thang mua kho,
nhat 1a cac thang 3, 4, 5 c¢6 dién tich 30 méan trén 4 g/l gan hét dién tich cta tinh chiem 80% - 90% dién tich. Vung man
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ven bién c6 ¢ min cao trén 32 g/l chiém hon 35% - 40% dién tich 1am cho viéc nudi trong thity san khé khan hon.
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Hinh 19. Két qua md phong kich ban 1 théng ké xAm nhap man giai doan 2016 - 2030 (hé thong cdng ma).

Qua thong ké so dd cho thay murc d6 xdm nhdp man s€ taing manh qua cac ndm nhat la cac thang mua kho trong
nam. Van d& san xuat néng nghiép vao mua kho 1a rat kho khan kho han thiéu nudc ngot trim trong, cong voi nudc man
du thira va d6 man cao ciing kho san xuat thity hai san. Vi tinh hinh xdm nhép min nay thi dan dén nghéo doi thiéu
luong thuc, thiéu nguén nudc ngot dé sinh hoat, kinh té di xuéng va nhiéu hé luy x4u khac.

Do viy, qua kich ban 2: X4m nhap man trén hé thdng cdng mo giai doan 2016 — 2030, cho thay anh hudng rat
x4u dén tinh Bac Liéu, can c6 bién phap khéc phuc tinh trang ngap lut nhu: quy hoach lai h¢ théng kénh, vét kénh tao
dong chay nham chia sé lwong nude trén cac con séng voi nhau; xay dung hé thong dé diéu hop 1y ngan nudc bién va hé
thdng dap ngdn man ngin nude bién xam nhap vao dong rudng lam giam thiét hai do xAm nhap man gay ra.

V.KET LUAN

Chung t6i da nghién ciru mé phong moé hinh xam nhap min trén hé théng cbng tai khu vuc PBSCL trong bdi
canh ving PBSCL chiu tac dong manh cua xdm nhép man trong bién ddi khi hau. Huéng xdm nhdp man dugce xac dinh
theo tuyén hé théng séng co gin v6i hé théng cdng ngin man. Trén co sé két qua md phong, nghién ctru ciing da tién
hanh xiy dung hé théng song va hé thdng céng ngan man trén khu vuc nghién ctiru. Két qua 1a ban dd x4m nhap min
trén hé thdng cong theo thoi gian va théng ké mirc xam nhdp mén trén hé thdng cdng theo thdi gian cho cac don vi hanh
chinh (huyén, tinh) trén dia ban mét tinh dugc chon thi dlem (tinh Bac Li€u) trén dia ban khu vuc PBSCL. Ciing da
duge mo ta chi tiét trén co s xAm nhdp min trén hé thong cdng véi dir liéu trong qua khtr va dua ra kich ban dy kién
cho tuong lai ctia ca hai mo hinh: hé thdng céng ngin min mé; hé thong ~cong ngdn man dong. Trong thoi gian t6i,
ching t6i s& mo rong nghién cru m6 phong xam nhap man trén hé thdng cdng cho ca khu vuc PBSCL gin véi van dé
tac dong clia thoi tiét va bién doi khi hau.
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SIMULATION OF SALINITY INTRUSION IN SLUICES SYSTEMS

IN THE MEKONG DELTA REGION
Hoang Ngoc Hien, Ngo Duc Luu, Nguyen Tran Quoc Vinh, Huynh Xuan Hiep

ABSTRACT— In this paper, we propose a new approach to the complicated changes problem of saltwater intrusion in the Mekong
Delta region. With the planning of system saltwater prevention sluice gates the affect enormous in reducing harmful effects of
saltwater intrusion problems in the climate change. We built on technique multi - agent and put into simulation based on the
simulation GAMA. Simulation models with two models: open system saltwater prevention sluice gates; closed system saltwater
prevention sluice gates (pilot in Bac Lieu Province) on the basis of data in the past and given scenario is expected for the future.
The simulation results the saltwater intrusion maps over time, and statistics the saltwater intrusion over time for the administrative
units (districts and provinces) of two models: open system saltwater prevention sluice gates; closed system saltwater prevention
sluice gates. The degree of the influence of saltwater intrusion was also assessed comparing the two models to support solutions that
reduce the damage of saltwater intrusion and climate change.



