XAM NHAP MAN VAO CAC TANG CHUA NUOC VUNG BAO PHU QUY, TiNH BINH THUAN

Nguyén Thi Minh Hing'

Tom tat: Pdo Phii Quy tinh Binh Thudn & mét trong nhitng ddo trong diém ciia Viét Nam vé
phét trién cdc linh viee va c6 tiém nang tré thanh mét trung diém dich vu hdu can. Nhu cdu sir dung
nudc gia tang trén ddo gdy ra nhiing tdc déng Xdu anh hieong dén nguén nwée nhw suy thodi, Can
Kiét va ddc biét 1a khd ndng xdam nhdp mdn nguén nuwée ngam. Bai bao nay trinh bay két qua nghién
Cibu ddng thdi nuede ngam va xam nhdp man tai viing dao sir dung mé hinh tinh toan. Két qud cho
thdy dao déng Muc nude ngam trong hé thong phu thudc vao heong muwa Va ché dé khai thac nude
ngdm, trong khi do, phan bé dé man va su dich chuyén cua bién man phu thudc chu yéu vao Su
phan bé ciia muwa va heong khai thac nwée ngam dic biét vao mita khé khi lwong nwée bé cdp gidm.

Tir khéa: Dao Pht Quy, xAm nhdp min, lan truyén chét, thily vian nuéc ngdm, mé hinh sd.

1. GIOI THIEU

Pao Phii Quy tinh Binh Thuan (Hinh 1) nim
trén bién Pong cach thanh phé Phan Thiét
khoang 120km vé phia Pong Nam, c6 toa do dia
ly gi¢i han: tir 10°28°58” dén 10°33°35” Vi do
Bic; tir 108°55°13” dén 108°58’12” Kinh d6
Pong. Phu Quy co tiém nang tré thanh dia diém
dich vu ché bién va tiéu thu hai san cua mot
mang ngu truong kéo dai tir Truong Sa dén Con
P4o; tao cho cac tau danh bit xa bd hoat dong
dai ngay hon va dat hiéu qua kinh té cao hon.
Ngoal ra voi vi tri nam trén dudng hai van qudc
té, Phd Quy con c6 diéu kién phat trién cac dich
Vu sta chua tau thuyén, cung cap cac dich vu
hai cang qubc té va cac dich vu tham do va khai
thac dau khi.

Tong lugng mua trung binh nam trén dao vao
khoang 1356 mm/nam. Trén dao dong chay mat
chi ton tai khoang 1 dén 2 gid sau nhirng tran
mua 16n nén hau nhu khong co dong Chay mat
thuong xuyén, do vay nudc ngam 1a ngudn nuoce
chu yéu cho cac hoat dong dan sinh kinh té va
dich vu trén dao. Tong s cong trinh khai thac
nude ngam hién c¢6 & dao khoang 210 cong
trinh. Trong d6, c6 91 giéng khoan khai thac
nuéc ngam (ké ca cac giéng cua 2 nhd may
nudc moi xay dung), do siu khai thac tir 23 dén
60m va 119 giéng dao voi do sau khai thac tir 3
dén 12m. Theo dinh huéng va muc tiéu phat
trién kinh té - x4 hoi cho ddo Phu Quy dén nim
2020, nhu cau sir dung nudc s& gia ting, do viy
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néu nhu khong c6 giai phap khai thac hop ly s&
gay ra nhitng tic dong xdu anh huong dén
ngudn nude nhu suy thoi, can klet va dac biét
la kha nang xdm nhép man nguon nudc ngam
Két qua diéu tra nhirng nim gan day cho thiy
trong mua kho da c6 hién tuong xdm nhap man
dén cong trinh khai thac nudc ngam bd tri & ven
dao. Do vy nghién ctru nhdm giam thiéu céac
tac dong ndy 1a hét strc can thiét gop phan phat
trién bén virng ving bién dao.

2. PHUONG PHAP

Phuong trinh vi phan biéu dién qua trinh van
dong ctia nuéc ngam trong khong gian ba chiéu
nhu sau (N.C. Pon va cong su, 2005; 2006; 2008):
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Trong do:

K » Kyy , Kz 1a céc hé s thAm theo phuong
X,y va z.

Ss la hé s6 nha nudc.

h 1a cao d0 muc nudc tai vi tri (X,y,z) & thoi
diem t.

W 1a mé dun dong ngam, hay 1a c4c gia tri bd
cap, thoat di ctia nudc ngam tinh tai vi tri (x,y,2)
& thoi diém t. W = Wxy2y 1a ham s6 phu thudce
thoi gian va khdng gian (x,y,z).

Qua trinh lan truyén vat chat trong moi
truong 16 réng dugc biéu dién bang phuong
trinh vi phan dao ham riéng sau day:
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Trong do:

0: Do rong hitu hidu ctia mdi trudng 16 rong.

C*: Nong d0 dung dich chat dich chuyén k,
M.L3,

t: Thoi gian, T.

X, y: Khoang cach doc theo phuong dich
chuyén, L.

Dj: Hé ) phan tan thuy dong luc, |

Vi Téc do tham thye, L.T™*. Pugc xac dinh

mo hinh dao Phii Quy
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theo cong thirc V; :5'

0s: Hé s6 ty 1¢ Iuu luong ngudn chéat dich
chuyén chay qua 1 don vi thé tich tang chia
nude, T

cks: Nong d6 ngudn bd sung chat dich
chuyén k, M.L*.

Z R, : Luong bd sung hodc suy giam chat

dich chuyén do phan tng hoa hoc, M. L3 T™.

Pé giai cac phuong trinh trén, ta can phai tim
ham s6 h(x,y,zt), C(x,y,zt),thod min céc diéu
kién bién va diéu kién ban dau. Cac phuong
trinh nay 1a c6 dang vi phan phi tuyén nén viéc
tim ra ham h(x,y,z,t), C(x,y,z,t) tir cac phuong
trinh trén thuong rat kho, ngoai trir mot sb rét it
truong hop dic biét don gian méi co thé tim ra
loi giai giai tich. Do vay ta co thé giai bang
phuong phap sai phan hitu han (McDonald va
Harbaugh, 1988; Zheng, 1990; Guo va
Langevin, 2002).

3. THIET LAP MO HINH

Vung nghién ciru bao trum toan by dao Phu
Quy (khoang 16 km?). M6 hinh dwoc phéan chia
thanh 12.480 6 ludi (104 cot x 120 hang) vai
kich thuéc 6 ludi 12 50 x 50m. Trén mit cit mo
hinh dwoc chia thanh 3 16p tuwong ung vai cac
tang chira nudc sau:

+ Lop 1: M6 phong tang chira nudc 16 rdng
gh va gp; voi chiéu day tir 0 - 13m, trung binh
5,25m phan bb khong lién tuc trén mat cit.

+ L6p 2: Mo phong tang chira nudc khe nut
trong thanh tao bazan phun trdo (BQz PQ:%7)
V6i chidu day 18 - 60m, trung binh 32,24m va
phan b tuong dbi lién tuc trén mat cat.

+ Lop 3: M6 phong tang chira nudc 16 rong
gp: V6i chiéu sau day ting c6 cao do day
khoang -68 m dén -110m.

Céc lop trén mb hinh duoc chia trén co so
cot dia tang cta 15 16 khoan nghién ctu dia chat
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thiy van d4 tién hanh trén dao va cot dia tang
cia cac giéng khai thac nudc trén dao.So do
phan viing cac thong sé dia chat thily van céc
I6p ctia mo hinh dugc ngoai suy theo s6 liéu xac
dinh thong s6 dia chat thuy van tai 15 16 khoan
hat nude thi nghi€ém. Sau do cac s6 liéu s& duoc
chinh 1y khi giai bai toan nguoc chinh ly mo
hinh. Ngoai ra mot s6 thong sé dic trung cho
bai toan danh gia su dich chuyén duoc tra bang
theo kinh nghiém (phan mém EnviroBase,
Waterloo Hydrogeologic INC. Canada).

Céac diéu kién bién ciia moé hinh bao gom
mua, bdc hoi, muc nude bién xung quanh dao,
cac giéng khoan, giéng dao. Thong sb dia chat
thiy van: bao gém hé s6 thdm, hé s6 nha nudc,
ban do phan ving cac thdng sé dia chat thay
van duoc ngoai suy trén co so sb lidu chinh 1y
thong sb dia chat thay van caa 15 16 khoan.

4. KET QUA TINH TOAN

4.1. Hiéu chinh mé hinh

S6 liéu quan tric muc nude ngdm tai khu vuc
dao Phu Quy giai doan trudc rét it. Thoi gian
quan trac khoang 1 nim (nam 2005).Trong giai
doan thuc hién dy 4n “Diéu tra tai nguyén nudc
phuc vu phat trién kinh té khu vuc dao Pha
Quy” thyc hién quan tric tai 4 vi trf sau:

Bang 1. Vi tri mot 56 16 khoan quan trdc tai dao

Phi Quy
STT Tén giéng X Y
1 L-14GK- 274808 | 1162744
2 L 18GK 276739 | 1163630
3 L-04GK- 275542 | 1164729
4 L-PQ110 273872 | 1163172

M6 hinh duoc chinh 1y bang phuong phap
lip, nghia 13 thay d6i cac thong s6 dau vao (hé
s6 tham, hé s6 nha nudc cac ting chira nudc va
cac théng sb trén bién...). Sau d6 chay mé hinh
dua ra két qua 1a ban 46 muc nuée tinh toan trén
md hinh. So sanh muc nudce tinh todn trén mé
hinh va muc nuée thuc té, néu co su sai khac
I6m thi tiép tuc thay doi gia tri cac thong sé dau
vao, sau do6 tiép tuc chay moé hinh dé xac dinh
muc nude tinh toan dé so sanh véi muc nude
trong thuc té. Khi su sai khac gilta myuc nudc
tinh toan va muc nude trong thuc té nim trong
gi6i han cho phép thi két thuc qua trinh lap.
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Sai s6 khi chinh 1y mé hinh:Sai s6 muc nuéc
trung binh (Mean Error): -0,02 m; sai s6 trung
binh tuyét d6i (Mean Abs. Error): 0,05 m; sai s6
trung binh quén phuong (Root Mean Sq. Error):
0,06 m.Qua trinh dao dong muc nudce khoi phuc
trén md hinh tai mot sé 16 khoan quan trac theo
thoi gian duoc thé hién trong Hinh 5.

Computed vs. Observed Values
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Hinh 4. D6 thi so sanh sai sé gitta myc nuoc
quan trac va muc nude tinh toan trén mo hinh
thoi diém thang 1/2005
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Hinh 5. Bé thi dao dong muyc nudc khoi phuc
trén md hinh tir nam 1995 - 2011 tai giéng
L-14GK va L-04GK-

Tir cac két qua trén, ta thiy mé hinh da duoc
hiéu chinh v&i sai s6 chdp nhan dugc trong diéu
kién s6 liéu quan trac han ché. Két qua tinh toan
kh& phd hop véi s6 lidu thuc do. Cac thong s6
dau vao caa mo hinh sau khi duoc chinh 1y s&
dugc sir dung 1am s lidu dau vao dé giai bai
toan thuan, du bao theo cac phuong an nham dat
duoc muc tiéu dé ra cia mo hinh.

4.2. Dién bién xdm nhdp min vao ting
chira nwoc

Pé danh gia dién bién xdm nhap min trong
khu vic dao Pha Quy, ta so sanh phan b do
min & thoi diém hién tai va thoi diém dyu béo
trong twong lai (thang 11/2020) va dugc trinh
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bay trén cac hinh 6. Pong thai nudc ngam tai
khu vuc dao Pha Quy phu thudc chu yéu vao sy
phan bd ciia mua. Muc nude ngdm co su bién
d6i manh theo chu ky niam, chu ky nhiéu nim va
phu thudc manh vao sy bién doi ctia lugng mua.
Ciing nhu su bién d6i muc nudce, su dich chuyén
cua ranh giéi man - nhat cling phu thudc chu
yéu vao su phan bd ctia mua, ngoai ra su dich
chuyén bién min con phu thudc vao lwong khai

a) Thang 11/2010

thac nudc ngam, dic biét vao mua khd, khi
luong b cap giam thi Xu huéng xam nhap main
tai cac bi giéng ngdy cang gia ting. Dicu ndy
dugc minh ching rat rd rang trén ban d6 dang
TDS (Tong chit ran hoa tan) thoi diém thang
11/2010 khi lugng mua gan nhu bang 0 thi qua
trinh xa&m nhap min cia nudc bién vao trong
tang chira nudc 12 manh nhat & cac bii giéng
khai thac nude ngam (Hinh 6 a, b).

b) Thang 11/2020

Hinh 6 Ban do phan bé TDS tang chira nuéc fa va qp; cac thoi diém mua kho

b) Thang 11/2020
Hinh 7. Nong dé TDS theo mdt cdt ngang (Péng - Tay) tai cac thoi diém mua kho
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Trén cac ban do Hinh 6, so sanh ban d6 dang
TDS giira cac thoi diém cho thay ranh giéi man
- nhat ¢ khu vuc phia Pong ctia dao it c6 su
bién d6i. Khu vuc phia Tay co su bién doi 16m,
cu thé tai khu vuc khu quén su tai nii CAm bién
min c¢6 xu hudng 10i dan ra phia bién, khu vuc
san bay quan su va cho An Phua ranh gidi man
xam nhap sau vao trong dat lién khoang 300 -
400 m so Véi thoi diém hién tai. Pong thoi phan
trung tdm cua dao Phi Quy véi xu hudng cang
lam nhat h6a ngudn nudc ngam.

Phan bb nudc min - nhat trén dao Phii Quy
phu thudc chu yéu vao mua va khai thac nudc
ngam. Nhirng nim c6 lwong mua 16n thi ranh
giéi man - nhat c6 xu hudng 10i ra phia bién va
nguoc lai nhitng nim c6 lwong mua thap thi
ranh giéi man - nhat c¢6 xu hudéng xam nhap sau
vao trung tdm ddo. Su anh hudng cua khai thac
nuéce thé hién chi yéu vao mua kho, khi luong
nuéc mua cung cap cho nudc ngdm nho thi tai
nhitng khu vyc khai thac 16n, ranh giéi man c6
Xu huéng xam nhap vao cac bai giéng khai thac
nude ngam. Sy bién doi cia ranh giéi min -
nhat xay ra rat nhanh, c6 thé thy sy khac biét
vé su phan bb ndong do TDS theo ting thang.So
sanh mat cit ngang vé su phan bd TDS vj tri
trung tim dao ¢ cac thoi diém moa kho cac
thang 11/2010 va 11/2020 (Hinh 7) cho thay phan
thé tich nudc nhat ngdy cang 1on dan. Piéu ndy
hoan toan phu hgp véi quy luét tu nhién vi khi
tong lwong khai nuéc ngdm nhé hon nhiéu so
V6i bd cap nude ngam thi thé tich nudc ngot
trong dao ngay cang duoc mé rong.

5. KET LUAN

Trong bai bao nay, dong thai nudc ngdm va
xam nhap man khu vuc dao Phu Quy duoc
nghién ctu. Két qua tinh toan cho thdy, mot

Tai ligu tham khao

phan lugng nude ngot bd cap vao hé thong sau
khi gia nhap hé théng nudc ngdm d& chay ra
bién. Hon nita, xAm nhap min va cac ting chua
nuée ciing dang dién ra lam gia ting nguy co 0
nghiém ngudn nudc va lam giam luong nudc
ngot. Két qua tinh toan cho thdy, muc nudc
ngam trong hé théng phu thudc vao luong mua
va lugng nudc ngam khai thac, trong khi do,
phan bé d6 min va sy dich chuyén cua bién min
phu thudc cht yéu vao su phan bd ctua mua va
luong khai thic nudc ngdm dic biét vao mua
kho khi lugng nude bo cap giam.

Mot sd giai phap cong trinh d& duoc tac gia
dé xuit dé co thé lam gia tangtrir lwong nudc
ngam hoic khai thac st dung hiéu qua cia
ngudn nudc ngam, cu thé nhu (1) tién hanh xay
dung cac dap ngém tai mot s6 doan ven dao
nhim han ché qua trinh thodt nudc ngam ra
bién; (2) xay dung cac hd nhé nhan tao dé hing
nuéc muava ting lugng bd cdp cho nudc
ngam;ngodi ra con cé bién phap phi cong trinh
nhu trong rimg, day 1a bién phap thich hop nhét
dé lam ting lwong bd cdp cho nudc ngam tir
nudc muashan ché viée bé tong hoa bé mit dao
dé tang qua trinh ngdm cta nudc mua cung cp
cho nude ngam (N.C.Pon, 2012).
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Abstract:
SALTWATER INTRUSION INTO THE AQUIFER
OF PHU QUY ISLAND, BINH THUAN PROVINCE

Phu Quy Island of Binh Thuan Province is one of the major islands of Vietnam in economic
development and has the potential to become a central center for logistics services. Demand for
water increases on the island has caused adverse impacts,water resource depletion and
groundwater salinization. This paper presentsthe dynamics of groundwater and saltwater intrusion
in the island using numerical models. Results show that groundwater level fluctuations in the
system depends upon rainfalland pumping conditions, while the salinity distribution and the
movement of salinity plume depends mainly on rainfall and groundwater extraction especially
during dry seasons when groundwater recharge becomes small. Technical solutions have also been
proposed to minimize the environmental impact due to pumping.

Keywords: Phu Quy Island, saltwater intrusion, solute transport, groundwater, numerical model.
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