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TOM TAT

Nhiing ndm gan day, khu vuc ven bién phia Nam Phan Thiét ti Tién Thanh dén Ké Ga huyén Ham
Thuan Nam, tinh Binh Thuan cé téc d6 tang trudng kinh té nhanh véi thé manh dich vu du lich va
néng nghiép. Bi cling vdi su gia tang cac khu du lich ven bién va ma réng dién tich tréng thanh
long la nhu cau s&r dung nudc sinh hoat va tudi tiéu. Tuy nhién, su han ché vé nudc cap va nudc
mat ctia khu vuc dan dén nguédn cung cép chinh dén tir khai thac nudc dudi dat. Viéc khai thac 6
at va thiéu kiém soat c6 thé dan dén nguy co can kiét va & nhiém trong tdng chita nudc Dé Tur ven
bién. D€ phuc vu cho viéc quan ly khai thac va st dung tai nguyén nudc dudi dat, nhém nghién
clu da tién hanh mé phong dac diém tang chita nudc trong khu vuc bang module Modflow clia
phan mém GMS 10.4 (Groundwater Modeling System) dé tinh toan trr lugng khai thac an toan cla
khu vuc. SO lieu dau vao mé hinh dugc thu thap qua cac thuc nghiém do dac, bom hit & hién
trudng, 1dy mau thi nghiém, khao sat hién trang khai thac stt dung clia ngudi dan, va cac bao céo
khoa hoc da cong b6 trong khu vuc. M6 hinh trang théi 6n dinh sau khi hiéu chinh cho théy tang
chtra nudc trong khu viuc cd nguén bé cap chinh tir nude mua, cung cap lai cho cac séng, va mot
phén tao thanh cac dong chdy mat thoat ra bién. Néu xem nhu lugng nudc chdy lang phi ra bién
la trit luong khai thac an toan thi trir lugng cé thé khai thac clia nudc dudi dat trong khu vuc 13 70
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Tuwkhoa: mo hinh dong chay, nuéc dudi dat, Binh Thuan

MG PAU

V6i sy hd trg ctia cdc phan mém tin hoc, viéc xdy dung
mo hinh dong chay nu6e dudi dit nham giai quyét cac
bai todn can bang nudc, tinh todn cac gid tri trii lugng
vao ra, hay du bdo, mé phong lan truyén 6 nhiém
trong cdc ting chita nudc da trd nén dé dang hon cho
cac nha dia chét thay van. Pa c6 khd nhiéu cong trinh
nghién ctiu ting dung cac phan mém nhu Visual Mod-
flow (Waterloo Hydrogeologic) hay GMS (Aquaveo)
dé€ danh gia tai nguyén nudc dudi dat. Co thé ké dén
nhu céac dé tai & cdc khu vuc: Con DPao (Chan, 2008),
Lé Hong Phong-Binh Thué4n (Vugng, 2008), dao Con
Son (Thanh va nnk, 2017), Thai Binh (Thu, 2012) 4.
V6i co s¢ ly thuyét tuong tu, ing dung module Mod-
flow ctia phdn mém GMS 10.4 (Groundwater Mod-
eling System version 10.4), bai bdo nay trinh bay qua
trinh mo6 phong tdng chiia nudc khu vuc ti Mai Ké
Ga dén Tién Thanh, tinh Binh Thuén.

Co vi tri & phia Nam va cach trung tdm thanh pho
Phan Thiét hon 10 km, khu vuc ven bién ti Tién
Thanh dén Mai Ké Ga gom xa Thuén Quy va mét phan
x4 Tan Thanh, huyén Ham Thuan Nam. Khu vyc nay,
dan s6 khoang 4000 ngudi, trudc day phan 16n sinh
ké dya vao ddnh bat thay hai san, nhiing ndm gin day,

tang trudng kinh t€ nhanh chéng véi hai huéng mii
nhon la phat trién dich vu du lich va trong cay thanh
long. Tuy nhién, di cling véi lgi ich kinh t€ la van dé
tac dong moi trudng clia viéc gia tang nhu ciu st dung
tai nguyén nudc, dac biét 1a nudc dudi dit. Vi véy, dé
phuc vu cho viéc quan ly, quy hoach khai thac st dung
va bao vé tang chita nudc, can c6 su danh gia va tinh
todn cu thé cac gid tri tri lugng nudc dudi dat.

VAT LIEU VA PHUONG PHAP

Cac dii liéu st dung trong md hinh dugc thu thap tu
cdc bdo cdo quy hoach, théng ké, cic két qua nghién
ctiu da dugc cong bé trén cic trang thong tin dién ti
cta Binh Thudn. Poéng thdi nhém nghién ctiu tién
hanh do dac, thi nghiém d€ bg sung céc di liéu cin
thiét khac.

DIEU TRA KHAO SAT THUC DIA VA
THU'C NGHIEM HIEN TRUONG

Khdo sdt hién trang khai thdc sir dung

Nham danh gia thyc té khai thac ting nudc ngdm ven
bién, nhém nghién ctu da thuc hién khéo sét ngudi
dan vé tinh hinh stt dung nudc, s6 lugng va dic diém
cdc giéng khai thic. Téng s6 phiéu thuc hién 1a 198

Trich dan bai bao nay: Dung N T, Thién N M, Hoang L L H. Mé phéng déng chay nuéc duéi dat khu vuc
ven bién ti Tién Thanh dén Ké Ga, tinh Binh Thuan. Sci. Tech. Dev. J. - Nat. Sci.; 5(3):1365-1373.
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Hinh 1: S d6 vi tri khu vuc nghién ctiu

phiéu.

Khoan va bom hut nuéc thi nghiém

Cén ct vao cac cOt dia tidng cic 16 khoan trong Bao
cdo D& an quy hoach nudc dudi dit ving ven bién
Binh Thuan®, h¢ thdng ting chiia nudc trong khu vic
nghién ctiu gom 2 16p: (1) Tang chiia nude tram tich
DPé T trong cic thanh tao trdm tich bién gi6 tudi
Holocence (mvQ;) (phia nam ctia khu vuc) va thanh
tao trdm tich bién tudi Pleistocence (mQ pt) phan
b6 hau hét dién tich tuy thudc vao bé mat dia hinh, bé
day tdng chua nuéde ti 1,1-52,0 m, muyc nudc tinh tu
1,1-19,0 m; (2) LSp 2 1a cac dd magma x4m nhap dugc
xép vao pha 2 ctia phtic hé Beéo Ca c6 cdu tao khéi rin
chén, it bi nit né, 16p phong héa mong, khong co kha
ning chia nudc®.

DE b3 sung thém dit liéu vé cac thong s dia chit
thay van, nhém nghién ctiu thuc hién khoan va bom
hut thi nghiém véi 2 cum 16 khoan (Bing 1). Bom
thuc nghiém chum dugc tién hanh v6i 01 dgt ha thap
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muic nudc tai 02 cum tif ngay 21/07-24/07/2018. Do
luu lugng bing thung dung tich 220 lit va dong ho
bim gidy. Po muc nude bing dung cu do muc nude
chuyén dung. Thoi gian bom dugc kéo dai cho t6i khi
muc nude trong giéng bom va giéng quan sit dat dong
thai 6n dinh. Po héi phuc muc nudce cho téi khi muc
nudc hoi phuc hoan toan. Tu két qua quan tric muc
nudc, cic gid tri hé s6 thim K, hé s6 dan nudc T, hé s6
nhé nuée Sy dugc tinh toan bing phdn mém Aquifer

Test version 2.8.1.

Quan trdc do dac mu'c nuéc

Quan tric myc nudc ngdm trong qud trinh khoan va
bom hut; cac s6 liéu muc nudc song sudi trong khu
vic nghién ctiu dugc do dac trong thang 7/2018 gém
su6i Nhum (2 diém), song Méng (2 diém), song Phan
(2 diém), h6 nhan tao (1 diém).
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Bang 1: Vi tri cac giéng bom hiit thi nghiém-quan tréc

Cum STT Loai giéng Toadd (VN 2000,BTmai3) Cao d6 Mota
giéng (m)
X (m) Y (m)
1 1 OWI1.1 (quan 446 1189 092,01 24,251 Tu mit dat xuéng dén do sau 24
tric) 650,83 m, dia tdng chtl yéu 1a cat mau xdm
tring, xdm vang hat min lan bot
tudi Holocence (mvQ;). Tu 24 m
gdp da goc.
2 TT1 (bom hut) 446 1189 109,96 24,198
649,70
3 OW1.2 (quan 446 1189 107,06 24,199
tric) 639,31
2 4 OW2.1 (quan 445 1186 895,34 17,481 Tu mat dit xuéng dén do sau 36
trac) 714,78 m, dia tdng cha yéu la cat mau nau
vang, nau d6 hat min lan bot tudi
Pleistocence (mQ pt). Tt 36 m gip
da goc.
5 TT2 (bom hut) 445 1186 911,69 18,968
724,13
6 OW22 (quan 445 1186 906,33 17,110
tric) 733,24
Ldy mdu va phan tich nuéc duéi dat Mé hinh khdi niém

béxdc dinh ham lugng chloride trong nudc, nhém da
14y 08 mau nudc ngadm céc giéng trong khu vic khao
sat, cac mau dugc bao quan va thi nghiém & Phong
phén tich Dia héa méi trudng, Khoa Dia chit, Truong
Dai hoc Khoa hoc Ty nhién.

Xay dung mé hinh dong chady nuéc duési dat
Tém tdt ly thuyét mé hinh dong chdy nuéc
duéi dat

Phuong trinh chi ph6i dong chday NDD trong diéu
kién moi truong khong dong nhét va di huéng nhu

sau’:
o (. on\ (. oh
5 (ke50) + 35 (%35 "
J oh

h
+3, KZZa—Z) ~W =S

6] day, Kyx, Kyy, K7 13 céc hé s6 thim theo phuong
X,y va z, chiéu z la chiéu théng diing; h la c6t cao muc
nudéc ¢ vi tri (x,y,z) tai thoi diém t; W 1a cdc gia tri
b& cép, khai thac & vi tri (x,y;2) tai thoi diém t, W =
W(x,y,2,t) la ham s6 phu thudc thoi gian (t) va khong
gian (x,y,z), Ss la hé s6 nha nudc.

Phuong trinh (1) cung véi cac diéu kién bién, diéu
kién ban dau ctia ting chiia nudc tao thanh mot mo
hinh todn hoc vé dong chay NDD.

Do gi6i han thoi gian nghién ctiu va han ché vé tailiéu,
khi ting dung mé hinh GMS cho viing nghién ctu, tac
gid gidi han bai todn & trang thdi 6n dinh (cic thong
s6 thay d6i theo thoi gian nhu muc nuéc, lugng b6
cép va lugng khai thac dugc ldy gia tri trung binh) va
6 s6 ly thuyét dua vao khai niém cdc qud trinh dong
luc hoc ctia nude dudi dat, con duge goi la Mo hinh
khdi niém.

Khu vuc nghién ctu c6 dién tich 362,40 km?2, dugc
gi6i han bdi toa do X: 428 700 dén 457 500, Y: 1 182
700 dén 1 208 500. Toa do X gdc ctia khu lap mo hinh
1a 428 000, chiéu dai theo truc X 1a 28 800 m. Toa
dd Y gbc ctia khu lap mé hinh 1a 1 182700, chiéu dai
theo truc Y14 25800 m. Toan b¢ dién tich 14p mo hinh
(Hinh 3) dugc chia thanh 144 hang va 129 c6t, mdi 6
¢6 kich thuéc khoang 200 x 200 m. Pham vi ciia mo
hinh tuong ting véi khu vic khao sit (Hinh 1 va 2).
biéu kién bién (Hinh 3): (i) Bién song (river): phia
Tay cta vung nghién ctu 1a song Phan, phia Ddng
Béc la hé thong song Céi (song Mong, song Ca Ty),
do trong khu vuc khong c6 tram quan tric myc nuéc
song, gia tri cao d¢ muc nudc trong mod hinh bang
50 liéu do thuc té€ vao thang 7/2018, cao d¢ muc nudc
song Phan & phia Bc1a 41,2 m; cao d¢ myc nuGe song
Mong & trung tim mo hinh 1a 46,7 m; (ii) Bién tong
hop (general head): phia BPéong Nam va Tay Nam khu
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viic nghién ctiu tiép gidp v6i dudng bo bién, gid tri cao
d6 muc nuGc bién & phia Bic (ctia song Ca Ty) 1a 0,86
m; phia nam (ctia song Phan) 1a 0,92 m®. Ngoai ra
con mot hé chita nude nhén tao phuc vu trii nude cho
hoat dong khai thac sa khodng titan. Muc nu6c ho
dugc do cung thoi diém quan trdc muyc nude 1a 5,5m;
(iil) Bién logi 2 (Q=0): phia Tay Bac ctia khu vuc la
tram tich khe nit Jura, theo® thi khu vyc nay khong
c6 kha ning khai thac nudc, tuy nhién van cé dong
chay mit tao thanh cac sudi nho trong muia mua:); (iv)
Bién kénh thodt (drain): ngoai ra trong khu vic con ¢
mot s6 sudi nho dugce tao thanh ti nudc ri trong cac
doi cét (Sudi Nhum).

Hé théng tdng chira nuéc

L6p 1 mo phong ting chiia nude 16 héng-tdng nude
ngam, dugc coi la tdng chita nudc khong ap. Cao do
mai cta I6p 1 hay bé mat dia hinh dugc néi suy ti
dii liéu Google Earth (céc diém c6 gia tri cao d9, cac
duodng dong muc dia hinh trén ban d6 dugc ndi/ngoai
suy thanh 6 luéi c6 cao d6 tuong ting thong qua mot
phin mém chuyén d6i trung gian). Lép 2 mé phong
da6i phong héa va dé g, dugc coi la 16p cach nude.
Céc thong s6 ctia cic 16p: (i) Ldp 1: cac thong s6 dia
chét thuy vin dugc tinh todn ti két qua bom thuc
nghiém gom hé s6 thim ngang 1a 4,3 m/ngay, hé s6
thim thing dung dugc 14y béng 1/10, hé s6 thim
ngang la 0,43 m/ngay, hé s6 nha nudc trong luc Sy la
0,144; (ii) Lép 2: bao gbm cac 16p sét bot phong hoa
ti da goc va dd goc dugce coi la 16p khong chiia nudc;
gid tri hé s8 thdm ctia 16p nay dugc 14y bang 1*1074
m/ngay.

Lugng bd cap: dii liéu lugng b6 cip dua vao mo hinh
dua vao dii liéu mua tit ndm 2006-2015 ctia tram khi
tugng Ké Ga (Bang 2) va dugc tinh todn bing phuong
trinh can bang ion chloride nhu sau:

Qina*Cling = Quad*Cluad

Qua: lugng mua, mm/nam; Cly,: ham lugng ion
chloride trong nuéc mua (5,32 mg/L) !5 Q,qq: luong
b& cép cho nudc dudi dit, mm/n; Cl,yq: ham lugng
ion chloride trung binh ctia nudc duéi dit khu vuc
nghién ctiu (44,3 mg/L).

Lugng khai thac: theo s liéu thu thép tit két qua khao
sat hién trang khai thac stt dung ctia ngudi dan va cac
khu du lich, cac giéng trong khu vuc khai thac mot
lugng khoang 3 200 m?/ngay dém.

Hiéu chinh mé hinh

Hé s6 thdm: hé s6 thdm ngang K, cia toan khu vuc la
4,3 m/ngay. Khi hiéu chinh, chia thanh hai khu vuc:
(i) Khu vuyc 1 & ria dong nam, theo két qua bom hut
c6 Ky, 1a 2,8 m/ngay; (ii) Khu vyc 2 13 phan dién tich
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Hinh 2: So d6 3D dia hinh khu vuc

Hinh 3: So d6 mang luGi (active) va bién cila mé
hinh

con lai c6 K, gitt nguyén 4,3 m/ngay; hé s6 thadm doc
K, dugc hiéu chinh tuong tu bing 1/10 hé s6 thim
ngang.

Lugng bé cip: lugng bs cap ban du theo tinh todn 1a
0,0004838 m/ng. Sau khi hiéu chinh phan chia thanh
2 vung v6i lugng bg cap khac nhau (Bang 3).

Chénh léch cao d6 muc nuéc thuc té€ va cao do muc
nudc do mod hinh tinh todn tai cdc 16 khoan sau
hiéu chinh déu nhé hon gid tri chénh 1éch cho phép
(Bang 4, Hinh 4).

KET QUA VA THAO LUAN

Két qua mo hinh trang thai 6n dinh dugc trinh bay
nhu sau.

Muc nudc

Muc nuéc dudi dat c6 cao do tuyét d6i 16n nhét 1a 60

m § trung tdm ctia mo6 hinh noi c6 dia hinh cao nhit,
va chay ra xung quanh (Hinh 5). O phia Béc va phia
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Bang 3: Cac gia tri hiéu chinh cia mé hinh

Thong s6 Don vi Ving ap dung
Kh (Lép 1) m/ngay Vung 1

Ving 2
Kv (Lép 1) m/ngay Viing 1

Ving 2
Luogng b cap m/ngay

>80 m

Viing c6 cao d6 dia hinh

<80m

Viing c6 cao do dia hinh

Gia tri
Ban dau
4,3

4,3

0,43
0,43

0,0004838

0,0004838

Sau khi hiéu chinh
2,8

4,3

0,27

0,43

0,0005190

0,0004838

Bang 4: K&t qua so sanh muc nudc quan trac va muc nuéc mé hinh tinh toan

STT L6 khoan Cao d6 muc nudc thuc té,
m

1 TT1 17,598

2 OT1.1 17,525

3 OT1.2 17,783

4 TT2 9,887

5 OT2.1 9,837

6 OT2.2 9,590

Cao d6 muc nuéc do m6 hinh  Chénh léch, m

tinh todn, m

17,724 -0,124
17,549 -0,024
17,899 -0,116
9,142 0,745
9,609 0,229
9,846 -0,256

Do thi so sanh muc nuoc
Muc nuoc

Mo hinh tinh toan
Eit g A
s R &
A

i
TR
)

2
H
L

©
1

T
10 12 14 16 18
Quan trac

Hinh 4: D6 thi so sénh muc nudc tinh toan ti mo
hinh va gia tri quan trac thuc té

Tay, nuéc dudi dét chdy ra cdc song Phan va Séng Céi
va céc sudi nho, cung cip nude cho séng. O phia Déng
va phia Nam, nuéc dudi dat chay ra bién.

Can bang nuéc

Két qua tinh todn cin bing nudc ctia md hinh trang
thai 6n dinh dugc trinh bay trong Bang 5. Cac dai
lugng chay vao vung l4p moé hinh mang ddu duong,
céc thanh phén chay ra khoi tAng chiia nudc mang ddu

am.
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Hinh 5: Ban d6 déng cao d6 muc nudc (mé hinh
trang thai 8n dinh)

Két qua can bang nudc ctia mo hinh trang thdi 6n
dinh (Bang 5) cho théy: (I) Tang chiia nudc trong khu
vuc duge bg cap tit song (3,19%), dudng ba bién va
ho nhén tao, lugng chinh dén tit mua (96,71%); tong
lugng nudc vao 1a 186 518,032 m3/ngay; (i) Nudc
dudi dit cung cip ngugc lai cho hai con song Phan
O phia tay va hé théng song Cai gébm song Ca Ty,
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Bang 5: Can bang nudc duéi dat khu vuc nghién ciu

Thanh phin Chéy vao tAng chtanuéc  Chdy ra ting chiia nu6c  T6ng
(m?/ngay) (m3/ngay) (m®/ngay)
BG& cap (song) 5958,887 -94 160,515 88 201,63
Giéng khai thac 0 -3200 3200
Kénh thoét 0 -18 832,708 18 832,708
Bién téng hop (dudng bd bién, h6 166,622 -70 324,728 70 158,11
nhén tao)
B6 cap (tit nudc mua) 180 392,52 0 -180 392,52
T6ng 186 518,032 -186 517,952

song Mong va cdc sudi nho & phia Bac mot lugng 94
160,515 m>/ngay, ngoai trit lugng khai thac hién tai
14 3 200m3/ngay thi phan con lai 88 990,82 m3/ngay
chay ra céc kénh thoét (Sudi Nhum) va chay ra bién.
Nhu vay, néu coi nhu lugng nudc dang chay lang phi
ra bién 14 tri lugng khai théc ti€ém nang thi tri lugng
c6 thé khai thic ctia khu vuc1a 70 158,11 m3 /ngay.

KET LUAN

Tu di liéu thu thap, nhém nghién ctu da xay dung
mo hinh nuéc dudi dét trang théi 6n dinh cho khu vuc
ven bién tif K& Ga dén Tién Thanh, tinh Binh Thuan.
Tang chiia nudc trong tram tich Bé T trong khu vuc
c6 vi tri & tdng d4d gdc, c6 ngudn bé cép chinh tit nude
mua. Két qua mo hinh cho thdy cao d6 muc nuéc cao
nhat ¢ phén trung tdm noi ¢é dia hinh cao nhét, va
ha thép dén ra cdc bién. O phia Bic va phia Tay nuéc
dudi dit chay ra song Phan va hé thong séng Cai, cung
cdp nuéce cho soéng. O phia Dong va phia Nam, nude
dudi dat chay ra bién, cung cdp nudc cho céc ving ven
duong bo bién. Lugng nudc ngdm chay ra bién dugc
xem 13 tri lugng khai thac an toan khoang 70 158,11
m?/ngay. Do han ché vé s liéu nén bai toan chi méi
diing lai & trang thai 6n dinh, tuy vay két qua ban dau
cho thdy day la mot cong cu kha thi giup co quan chiic
ning nadm dugc téng quan vé tai nguyén nudc trong
khu vic. Dong thoi, day ciing la co s¢ d€ cac don vi
quan Iy, cac doanh nghiép va ngudi dan trong khu viic
trién khai cdc phuong én khai thic va st dung lugng
nudc dang chay lang phi ra bién phuc vu cho cdc muc
tiéu phat trién kinh t€ xa hoi. D€ mo hinh mé phong
nudc dudi dat khu vuc ti Tién Thanh dén Ké Ga hoan
thién va dat tinh chinh xdc cao, cAn b6 sung cac thong
tin d4u vao ctia mo6 hinh nhu céc chubi s6 liéu quan
trac muc nude cac giéng, muc nudc bién va séng sudi
trong khu vuc nghién cttu. Céc 16 khoan dia chit xac
dinh bé day ting chia trong khu vic con han ché, chu

yéu tap trung & khu vic ven bién. Do vy, d€ c6 thé
sti dung hiéu qua mo6 hinh, cdn ting cudng cc hoat
dong diéu tra co ban, dong thoi c6 thé két hgp dat cac
vi tri quan tric myc nudc, quan tric chit lugng NDD
tai cac giéng khoan khai thac ctia doanh nghiép dé kip
thai theo doi, xti 1y cdc vin d€ 6 nhiém lién quan dén
khai thdc stt dung, bao vé tdng chtia nudc ven bién.

LO1 CAM ON

Téc gia chan thanh cdm on sy tai trg kinh phi cta
Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc
Gia thanh ph6 H6 Chi Minh dé tai cip truong, ma s6
T2018-26.

Mic du ¢6 ging tan dung t6i da cac tai liéu hién c6
dé xay dung mo6 hinh dong chay nudc duéi dit ving
Binh Thuén, song khong thé tranh khoi cac thiéu s6t
do han ché tai liéu. Téac gid xin chin thanh cam on
moi y kién dong gép d€ bai bdo c6 chit lugng cao
hon.

DANH MUC TU VIET TAT
NDD: Nuéc duéi dat

GMS: Groundwater Modeling System
K. hé s6 thim thing dling

Kj. hé s6 thim ngang

Sy: hé s6 nha nuéc

XUNG DOT LOI iCH
Cac tac gia dong y khong c6 bat ki xung dot lgi ich
nao lién quan dén cic két qua da céng bo.

PONG GOP CUA CAC TAC GIA

Nguyén Thily Dung x4y dung mo hinh va viét bai.
Ng6 Minh Thién khao sat thuc dia va thyc hién cac
thi nghiém hién trudng.

Lé Lam Huy Hoang khao sat thuc dia, thu thip va xu
1y s6 liéu.
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Groundwater modeling from Tien Thanh to Ke Ga area, Binh Thuan
province

Dung Nguyen Thuy", Thien Ngo Minh, Hoang Le Lam Huy

OO
NG
A= ABSTRACT
g The coastal area, from Tien Thanh to Ke Ga including Thuan Quy and Tan Thanh communes, is
e : among th i i i i istrict, Bi
) A g the regions having a high economic growth rate of Ham Thuan Nam district, Binh Thuan
Use your smartphone to scan this province. The economic growth rate thanked to the development of coastal tourist sites and cul-
QR code and download this article tivating areas of dragon fruit, resulted in the increased water demand. Due to the limitation of the

water supply system and surface water, the region's main supply comes from the groundwater.
The massive and uncontrolled exploitation could lead to the exhaustion and pollution of water
reservoirs in the coastal Quaternary aquifer. To serve the management and use of groundwater
resources, we calculated the used reserves of the entire area by modeling the layer containing wa-
ter in the area using the Modflow module of GMS software 10.4 (Groundwater Modeling System).
The input data were collected through the suction pump experiment, water samples, survey on
exploitation, and results of research reports of nearby areas. The normalized steady-state models
showed that aquifers in the area were recharged by rainwater, and re-fed to rivers, partly form-
ing the flows to the sea. If the amount of wasted water into the sea was considered as the total
exploitable reserve, the used reserve of underground water in this area is 70,158 m3/day.

Key words: groundwater modeling, steady state, Binh Thuan province
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