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Abstract

In recent years, the situation of salinity intrusion is very complicated and becomes more serious in the
coastal area of Soc Trang province. In this research, SEAWAT modified water density flow model was used
to forecast the salinity intrusion for Holocene aquifer (gh) and upper Pleistocene aquifer (gps) according to
the water use planning scenario. The results show that the impact of groundwater extraction process
increases the TDS content in the aquifer, the salt water/fresh water areas change over time, the trend of
salinity change increases. In Holocene aquifer, salt water area is relatively large and the TDS concentration
increases towards the sea, however, fresh water area changes inconsiderably: In 2015 accounting for 17.42%
and by 2030 accounting for 17.77% of aquifer area. In upper Pleistocene aquifer, the fresh water area
declines significantly: In 2015 accounting for 9.35% and by 2030 only accounting for 7.53% of aquifer area.
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Tom tat

Nhing nim gan ddy, tinh hinh x4m nhap man dién bién hét strc phirc tap va ngay cang tré nén nghiém trong
& ving ven bién tinh Soc Tring. Trong nghién citu ndy, md hinh dong chay véi ty trong nudc thay doi
SEAWAT duoc tng dung dé du b4o xam nhap man cho ting chira nude Holocen (gh) va Pleistocen trén
(qps) cua ving theo kich ban quy hoach khai thac sir dung nuéc. Két qua cho thdy, anh huong cia qué trinh
khai thac nuéc dudi dat khién ham luong TDS trong céc tang chira nudc ting cao, dién tich man/nhat déu
thay d6i theo thoi gian, xu huéng mén ting dan. O tang chira nuéc gh, ving nuéc man chiém dién tich kha
I6n va ham lugng TDS ting cao vé phia bién, tuy nhién dién tich nuéc nhat lai thay ddi khdng nhiéu: Nam
2015 chiém 17,42%, nam 2030 chiém 17,77% dién tich cua ting chira nudc. O ting chira nude gps, viing
nu6c nhat suy giam dang ké: Nam 2015 dién tich nuéc nhat chiém 9,35%, dén nam 2030 chi con chiém

7,53% dién tich cua ting chira nudc.

Tir khéa: M6 hinh SEAWAT, x4m nhdp min, dy bao mén, ting chira nude, viing ven bién Séc Tring.

MO PAU

Nudc dudi dat Vung ven bién Séc Trang
bao gom ca nuéc min va nudc nhat, nhiéu noi
phan nuéc bi nhiém man da chlem mot dién
tich kha 16n, vao mua kho cac tang chira nudc
(TCN) déu b1 nude bién xam nhap. Dic biét,
Cc4c tang chira nudc gh va gps trong tram tich
b¢ tir dong vai tro quan trong trong Cung Cap
nu6c cho vung, vi Vay viéc danh gid du bao
xam nhap man cho cac TCN trién vong nay la
hét stic can thlet

Trén thé glO’l m6 hinh SEAWAT duoc ap
dung khé rong réi, mot sé tac gia dién hinh nhur
Danny Thorne, Chritian D. Langevin va
Michael. C. Sukop da trinh bay nhirng tinh
nang moi caa md hinh SEAWAT trong viéc mo
phong dong chay co xét dén ty trong caa nudc
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va nhiét do cua chét long so sanh két qua véi
md hinh SUTRA-MS [1]. C. T. Simmons, P.
Bauer-Gottwein et al., [2] da nghién cau mo
hinh dong chay xét dén ty trong cta nudc &
nhung vung khu han va ban khé han, nhung
ving khi hau kho han luong mua it 1a moi
truong 1y tuéng cho muoi tich tu trong dat ty
nhién khi bbc hoi va thoat hoi nuéc gay nhiém
man d6i v6i nude ngam. Christian D. Langevin
(2003) [1] mG phéng dong chdy cia nudc ngam
ra bién ¢ vinh Biscayne, Florida ang dung mo
hinh véi mat d¢ thay doi SEAWAT dé danh gia
luong thoat ctia nudc ngam ra vinh. Alexander
Vandenbohede, Klaus Hinsby, Carolien
Courtens, Luc Lebbe (2011) [3] da ap dung mb
hinh SEAWAT dé xay dung mo hinh dong
chay va dich chuyén vat chat & ving dat lan
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bién dong bang ven bién Bi. Frank T-C.Tsaid,
Xiaobao Li [4] da st dung m6 hinh SEAWAT
dé nghién ctu xam nhap man trong cac TCN ¢
khu vuc phia dbng Baton Rouge Parish,
Louisiana; A. Larabi, M. Faouzi, A. H. D.
Cheng danh gia TCN ngam ven bién Maroc [5].
C. P. Jackson, S. P. Watson (Anh) da nghién
citu anh huong do man cia nudc téi dong
chdy nuéc ngam két qua cho thiy do man cua
nudc ngam cang cao thi mac do anh huong
cang 16n [6].

O Viét Nam, cac nghién cau hi¢n nay vé
khu vuc nay con rat han ché. Mot sé cong trinh
tiéu biéu lién quan dén ving nghién ctru nhu:
Tran Thi Hué va nnk., (2011) [7] da sir dung
phuong phap mé hinh xéac dinh lugng cung cap
va trir luong c6 thé khai thac cua nude dudi dat
khu vuc céc tinh phia tdy song Hau. Ngo buc
Chén (2010) da ap dung mo hinh dong chay
nude dudi dat mé phong tinh toan muc nudc ha
thip, x4c dinh lwong khai thac gi¢i han va tinh
toan xam nhap mdn tinh Soc Trang [8]. Tuy
nhién, cac mo hinh nay déu chwa xét dén anh
huéng ty trong cia nudc trong cac TCN. Di
véi nhiing viing TCN bi nhiém man thi ty trong
cua nuGC mian va nudc nhat s& khac nhau, do
d6 viéc nghién cu mé hinh dong chay véi ty
trong thay doi s& cho két qua chinh xéac hon.

CO SO TAI LIEU VA PHUONG PHAP
Co 6 tai lidu

Tai liéu vé dia hinh ving nghién ctru: Ban
dd dia hinh 1:200.000 va 1: 50.000, tai liéu cac
diém cao do giéng khoan tham do, khao sat, cac
giéng quan tric;

Tai liéu vé dia chat: Ban db dia chat ty I¢
1:200.000 va 1:50.000 vung nghién ctru, thiét
do hinh tru, dia tang cac giéng khoan khao sat
tham do, cac giéng khoan quan tric, cac mat cat
dia chat viing ven bién Soc Tring;

Tai liéu vé dia chat thay van: Ban d6 dia
chat thay van ty 1& 1:50.000, cac mit cét dia
chat thuy van (BCTV) viing nghién ctu, cic tai
liéu x4c dinh cac thong s6 BCTV (hat nuéc thi
nghiém don, hat nudc thi nghiém chum, thi
nghiém slug test & bail test, thi nghiém do
nudéce trong hd dao xac dinh hé s6 tham) [9].

Tai liéu vé phan bo téng d6 khoang hoa
va do 15 héng cua cac TCN: Sé lidu vé do
tong khoang héa cua céc giéng khoan thim

do khai thac, cac giéng quan trac, cac giéng
khoan nha dan.

Tai liéu vé khi tuong, thiy van: Thu thap
lugng mua, luong bdc hoi cua céc tram khi
tuong thuy vin khu vyc nghién ctu, s6 lieu
quan trac‘mu'c nudc song tai cac tram nudc mat
trong nhiéu ném [°].

Tai ligu ve quan trac dong thai muc nudc
tinh Soc Trang: Céac s6 liéu quan tric thuc té
dugc s dung dé chinh 1y va danh gia mirc do
chinh xac cua mé hinh.

Phuong phap

Str dung cong ngh¢ GIS dé nghién ctru cau
trac dia chat, bé ‘mat dia hinh, sy phan cit dia
hinh, sy phan bo vé do mdn trong cac TCN,
thong qua cidc phan mém chuyén dung nhu
Mapinfo, ArcGIS, SUFFER, GEOSCENE3D
xay dung céc ban do thanh phan va cac thong
s6 dau vao cho mé hinh.

Su qung md hinh SEAWAT tich hop trong
phan mém Visual MODFLOW [9] & du bao
kha nang nhiém man trong cac TCN gh va qps.
M6 hinh SEAWAT dau tién 1a sy két hop cua
MODFLOW va MT3D lai voi nhau dé mo
phong mo hinh dong chay co ty trong thay doi
va duoc Xuat ban dau tién bai Guo va Bennett,
1998 [10, 11]. Sau d6, mo hinh SEAWAT dugc
cai thién, nang cap va dugc kieém chuang bai
(Langevin and Guo (1999); Guo et al., (2001)).
Sau nay md hinh SEAWAT dugc phat trien
tiép tuc bang su két hop cia MODFLOW va
MT3DMS thanh mot chwong trinh dé giai
quyét cac bai toan vé dong chay voi ty trong
ctia nudc thay d6i va cac bai toan vé xam nhap
man hién nay.

KET QUA XAY DUNG MO HINH
So' db héa cdu tric dia chat thiy vin
Dya theo dac diém DCTV khu vuc ven

bién Séc Triang, md hinh dong chay khu vyc
nghién ctru dugc chia thanh 10 16p gom 5 tang
chtra nuéc va 5 lop thim nudc yeu nhu sau:

Lop 1: Lop thdm nudc yéu bé mat (LCN1);

Lép 2: Tang chira nuéc Holocen (gh);

Lop 3: Lop thAm nuéc yéu Q,* (LCN2):

Lop 4: Tang chira nudc Pleistocen trén
(9ps); ) )

Lép 5: Lop tham nuéc yéu Q.3 (LCN3);

Lép 6: Tang chira nudc Plesitocen giira -
trén (gp2-3);

205



Nguyén Thi Nhan va nnk.

Lép 7: Lép tham nuéce yéu Q; (LCN4);

Lop 8: Tang chira nuwde Pleistocen dudi
(apy);

Lop 9: Lop thAm nudc yéu N,? (LCN5);

Ldop 10: Tang chira nudc Neogen (N);

~ Céu tric DCTV céc TCN va 16p thim nudc
yéu duoc xay dung trén phan meém
Geoscene3D dua trén co s¢ tai li¢u dia chat cia
96 16 khoan dia chat da duoc phan tang rd rang
dua trén cac mat cit chuan cua Lién doan Quy
hoach va Dleu tra tai nguyen nuée mlen Nam,
cac cot dia tang, cac cong trinh quan trac mang
qudc gia, cac giéng khoan thim do hoic khai

thac co thong tin chinh xéc va c6 d¢ tin cay cao
dugc dua vao ndi suy xay dung cau tric 3D
DPCTV vung nghién cuu.

Ddi v6i bé mit dia hinh dugc xay dung dua
cac diém do cao cua ban d6 dia hinh ty 18
1:50.000 va cac diém cao d6 cua cac giéng
quan tric va cac giéng tham do giai doan cil.

Céc thong s BCTV nhu hé sé tham, hé sb
nha nudc dan hdi, hé s nha nudce trong luc. ..
dugc xac dinh dya theo két qua bom thi nghiém
tai c4c 16 khoan tham do, thanh phan thach hoc
cua dat da.
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Hinh 1. So d6 ciu tric (a) va mat cit mé hinh 10 16p (b) khu vuc nghién ciru

Xay dung kich ban quy hoach khai thac sir
dung nwéc dén niam 2030

Hién tai, ving ven bién Soc Trang c6 4
hinh thirc khai thac nu6e dudi dat gom: Khai
théc Cap nuée do thi; khai thac cap nudc sinh
hoat ndng thon; khai thac cap nudc phuc cho
san xuat cong nghi¢p; khai thac nho I¢é cta cac
ho gia dinh. Téng luu lugng khai thac tinh dén
thoi diém hién tai uéc tinh vao khoang 101.000
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m*/ngay [0]. Nhung lugng khai thac nay moi
chi dap ung vao kh0ang 67% nhu cau doi véi
nam 2015 theo ti€u chuan s dung nudc Voi ty
& cap nudc 100%. Vay dén nam 2020 dé dam
bao nhu cau sir dung nuéc cho sinh hoat, dich
vu va cong nghiép thi luong khal thac hi¢n tai
phai tang thém 118 000 m /ngay, dén nam
2025 la 150.000 m /ngay va dén nam 2030 la
153.000 m*/ngay so véi hién tai.
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Nhu vay mé hinh du bao dwoc xdy dung
theo kich ban quy hoach khai thac st dung
nuwdC nhu sau:

Kich ban: Dy bao xam nhap man TCN gh
va gps Véi luu lugng 16 khoan khai thac tdng
dan theo nhu cau sir dung nuéce. Nghia la, tong
luu luong khai thac tang dan theo thoi gian voi
muc khai thac tai thoi diém 2020, 2025 va 2030

lan luot 1a; 219.081 m®/ngay, 251.246 m®/ngay,
253.994 m*/ngay.

Két qua dy bao

M& hinh dy bao xam nhap man theo kich
ban quy hoach khai thac sir dung nuéc cho két
qua 1a cac ban db du béo sau:

Két qua dy bao xam nhdp mdn TCN gh:
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Hinh 2. Ban d dién bién man/nhat TCN gh viing ven bién Soc Tring nam 2015
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Hinh 3. Ban db dién bién man/nhat TCN gh vung ven bién Soc Trang nim 2020
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Hinh 4. Ban d6 dién bién man/nhat TCN gh ving ven bién Soc Trang nam 2025
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Hinh 5. Ban d6 dién bién man/nhat TCN gh viing ven bién Séc Trang nam 2030

Céc ban d6 dy bao xdm nhap man trén cho
thy, anh huong cua qua trinh khai thac nudc
dudi dat khién ham luong TDS TCN gh tang
cao, ludi man ngay cang tién sau vé phia nam
vung nghlen cttu (khu vyc Vinh Chau) va tang
cao nhat vé phia bién. Tuy nhién, sy thay doi
di¢n tich gifta ving nuéc man va nudéc nhat
trong TCN gh khdng nhiéu va dién bién kha
phuec tap.

Dién tich vung nuéc nhat TCN gh ndm
2015 chiém 17,42% dién tich TCN, dén nim
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2020 giam con 17,38% (giam 0,04%). Tu nam
2025 trg di, dién tich vung nudc nhat lai tang
Ién: Nam 2025 1a 17,45% (tang 0,03% so véi
thoi diém ban dau) dén nam 2030 dién tich
nuéc nhat chiém 17,77% dién TCN (ting
0,35% so vai thoi dlem ban dau) (hinh 6). Nhu
vay, theo du bao dén nam 2030 thi TCN gh c6
dién tich man luc tang, lc giam, tuy nhién day
Van la TCN bi anh hu:orng nhiém min nang né
nhét trong vung, voi ham luong TDS rat cao,
c6 noi Ién téi 20.000 mg/l.
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Hinh 6. D0 thi bién doi dién tich man/nhat
TCN gh vung ven bién Séc Trang

Két qua dir bdao xam nhdp man TCN qps:

Hinh 7-10 cho thdy, khi luong khai thac
ting dan theo nhu ciu sir dung nudc thi dién
tich nudéc min ciing ting dan theo thoi gian.

Trong giai doan dau tir nam 2015 dén 2020 do
lwu lwong khai théc bat dau ting nhanh gy ra
nhiém min tir TCN bén trén xudng. Dién tich
nuéC man nim 2015 chiém 90,65% dién tich
TCN, dén nim 2020 dién tich nuwéc man
chiém 91,39% (ting 0,74% so v&i nam 2015).
Vao nam 2025 dién tich nudc man 1a 92,09%
va nidm 2030 dién tich nudéc man Ién toi
92,47% dién tich TCN. Dién tich man cang
tang thi dién tich nhat cang bi thu hep dan. T
niam 2020 trd di, dién tich nuwdc nhat bi thu
hep dang ké. Nam 2015 dién tich nudc nhat
chiém 9,35% di¢n tich TCN, dén nim 2030
dién tich nuéc nhat chi con 7,53% dién tich
cua TCN (giam 1,82% so véi nam 2015) (hinh
11). Nhiéu khu vuc bi nhiém mén cao v6i ham
luong TDS 1én téi trén 10.000 mg/l nhu &
trung tdm thanh phé Soc Tring, huyén My
Xuyén, Vinh Chau, Long Phu va mét phan
phia nam huyén Tran De.
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Hinh 7. Ban d6 dién bién man/nhat TCN gp; viing ven bién Soc Tring nam 2015
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Hinh 9. Ban d6 dién bién man/nhat TCN gp; viing ven bién Soc Tring nam 2025
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Hinh 10. Ban d6 dién bién man/nhat TCN qp; viing ven bién Séc Tring nim 2030
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Hinh 11. Do thi bién doi dién tich man/nhat
TCN gps vung ven bién Soc Trang

KET LUAN

Céc két gua nghién ctru da cho thay 0 su
bién dbi man/nhat ctia nu6e dudi dat ting gh va
gps vling ven bién Séc Trang. Két qud tinh toan
bang mé hinh dong chay vai ty trong nudc thay
do6i SEAWAT theo kich ban Iuu lugng khai
thac ting dan theo nhu cau str dung nuéc cho
thiy day la hai TCN bi dnh hudng xdm nhap
mén nhiéu nhét trong cac TCN cua vung. Phan
16n dign tich TCN gh va qps déu bi nhlem man,
trir mot s6 khu vuc ¢ phia déng bac nhu Cu
Lao Dung la ¢6 nudc nhat, dién tich TCN bi

nhiém man sau du béo déu ting thém so véi
thoi diém ban déu.

Két qua nghlen clu 1a co s¢ khoa hoc du
bao tin cay, gop phan trong cong tac quan ly,
su dung va khai thac nude dudi dat, dong thoi
dinh huéng va bao vé ngudn nudc ngim khu
vuc ven bién S6¢ Trang trong tuong lai.

Loi cam on: Bai bdo dugc hoan thanh voi sy
ho trg cua dé tai KHCBTD.02/18-20 va
VAST05.05/19-20.
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