ANH HUONG CUA VIEC KHAI THAC VA SU DUNG TAI NGUYEN NUGC
TGI CHE BO THUY VAN NUOC NGAM VA VAN BE XAM NHAP MAN
VAO CAC TANG CHUA NUGC VUNG PAO PHU QUY TINH BINH THUAN

Nguyén Cao Pon'

Tém tit: Pdo Phii Quy tinh Binh Thudn la mét trong nhitng ddo trong diém ciia Viét Nam vé
phat trién céc linh vuc va ¢é tiém nang tro thanh mot trung diém dich vu hdu can. Nhu cau sir dung
nude gia ting trén Pdao di gdy ra nhing tic dong xdu dnh hudng dén nguon nwde nhuw suy thodi,
can kiét va ddc biét la kha ndng xam nhdp mdan nguon nwée ngam. Trong bai bdo nay, dién bién ché
dé thity van nwée ngam va xam nhdp man do anh hwéng cia viéc khai thac va sir dung tai nguyén
nude tai ving Pdo di dwoc nghién ciu. Két qua tinh todn cho thdy dong thdi nwée ngam trén dao
bién doi manh theo mua va phu thuoc chu yéu vao lwong mua va diéu kién thoi tiét. Mirc d6 xam
nhdp man phu thuéc chii yéu vao muwa va viéc khai thac mede ngam. Gidi phdp ky thudt ciing da
dige dé xudt dé giam thiéu tac dong trén.

Bai bdo nay la mot phan két qua nghién civu ciia dé tai “Nghién ciru xdy dung ddp duwdi dat dé
triv mede ngdm nham phat trién bén vitng tdi nguyén nuwée & cdce khu viee thuwong xuyén bi han, cdc
viing ven bién va hdi dao” md s6 KC.08.TN01/11-15 thujc Chwong trinh KH&CN trong diém cdp
Nha nuoc “Nghién ciru khoa hoc va cong nghé phuc vu phong tranh thién tai, bao vé méi truong va
sir dung hop Iy tai nguyén thién nhién”, md sé KC 08/11-15.

Tir khéa: Thuy vian nude ngam, xam nhdp man, lan truyén chat, ting chira nuée, Pao Phi Quy.

1. GIOI THIEU ¢6 91 giéng khoan khai thac nudc ngam (ké ca
Pao Pha Quy tinh Binh Thuan (Hinh 1) ndm  céac giéng cua 2 nha may nudc méi xay dung),

trén bién Doéng cach thanh phd Phan Thiét ——

khoang 120km vé phia BPong Nam, c6 toa d¢ dia i Ak

ly giéi han: tir 10°28°58” dén 10°33°35” Vi do xx—q}/’“f\/é\

Bic; tir 108°55°13” dén 108°58°12” Kinh d¢ % Lo e

Pong. Pha Quy ¢ tiém ndng trd thanh mot 1 Rati (f\ /

diém dich vu ché bién va tiéu thyu hai san c@a e oone /L =24 /4 \C:f

mdt mang ngu trudng kéo dai tir Trudng Sa dén ! 2T Y

Con DPao; tao cho céc tau danh bat xa by hoat a4 v

Fi -
. ¥ p.l {lo BIEN DONG
£

dong dai ngay hon va dat hiéu qua kinh té cao ¥ 3 :

hon. Ngoai ra véi vi tri nam trén duong hai van \ Y o / A7 )

qudc té, Phu Quy con c6 diéu kién phat trién cac S \ s 4 » / -
dich vu stra chita tau thuyén, cung cip cac dich Q\N\Q\/ 2
vu hai cang quéc té va cac dich vu thim do va oo R \//::m . 7 / 2 o
khai thac dau khi. e @} )

B S i 8 con. gib b cae S5 Clifg P iy

Trén dao khong co6 dong chady mat thuong —
xuyén nén viéc khai thac va st dung nu6e chu i o ]
yéu dua vao tai nguyén nude ngdm. Dong chay .-....,...uf
mit chi ton tai khoang 1 dén 2 gio sau nhimg |2/
tran mua 16n. Tong sd cong trinh khai thac nudc
ngam hién c6 & dao 1a 210 cong trinh. Trong do,

Hinh 1. Pdao Phu Quy tinh Binh Thudn

! Phong Khoa hoc cdng nghé, Truong Dai hoc Thity loi
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d6 sau khai thac tir 23 dén 60m va 119 giéng
ddo voi 4o sau khai thac tir 3 dén 12m. Theo
dinh hudng va muc tiéu phat trién kinh té - xa
hoi cho dao Phti Quy dén nam 2020, nhu cau st
dung nudc s& gia ting khong ngimg, do vdy néu
nhu khong c6 gidi phép khai thac hop 1y s€ gay
ra nhilng tac dong xau anh huong dén ngudn
nudc nhu suy thoai, can kiét va dac biét 1a kha
nang xam nhip min ngudn nudc ngam. Két qua
didu tra gan day cho thiy trong mua kho da co
hién tuong xam nhap man dén cong trinh khai
thac nudce ngém bd tri & ven déo. Do vay viéc
nghién ctru dong thai nhudc ngdm nham giam
thiéu cac tac dong nay 1a hét stc can thiét gop
phan phat trién bén vimg ving bién dao.

2. PHUONG PHAP TiNH TOAN

Phuong trinh vi phan qua trinh van dong ctua
nude ngam trong khong gian ba chiéu dugc thé
hién nhu sau (Pon va cong su, 2005; 2006):

a—i(Ku Zﬁ]+§y(1<yy Zﬁ]+i(Kﬂ Z—i’]-w =5, % ()

Trong do:

- K 5 Kyy , Ky 12 cac hé s6 thim theo
phuong x, y va z;

- S, 1a hé s6 nha nudc;

- h 1a cao d6 myc nudc tai vi tri (x,y,z) ¢ thoi
diém t;

- W 1a cac gia tri bd cap.

- t: thoi gian, T; x, y, z: Khodng cach doc
theo phwong dich chuyén, L.

Qué trinh lan truyén vat chit trong méi truong
x6p rong dugc thé hién boi phuong trinh (2):

|

Hinh 2. So' d@6 3D cdc I6p trén mé hinh dao Phi
Quy
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6%*2;(ea,acj*_)—;<avi.c*)+qs.cf+2& 2)

Trong do6:

0: d6 rong dia tng; C*: ndéng d6 dung dich
chat dich chuyén k, M.L”; x;: Chiéu dai quing
duong dich chuyén theo cac truc cia hé toa do
Pé-cac i, L. Dj;: h¢ s6 phan tan thuy dong luc,
Lz.T'l; Chi s6 J trong Dj; thé hién 3 truc toa d0 x,
y, z. Cu thé Dj;: ¢6 céc gia tri theo cac phuong
chinh Dy, Dyy, D,,. Ngoai ra con c6 céac gia tri
Dyy, Dy, Dy, Dys, Do, Dyys vit toc d6 tham, LT,
xac dinh theo cong thuc v, =v/8; C*,: Nong do

ngudn bd sung, M.L?; ZR,, : Luong bd sung

hodc suy giam chat tan, M. L° T; q¢ Luu
luong ngudn chét dich chuyén chay qua 1 don
vi thé tich ting chira nude, T™.

Céc phuong trinh (1) va (2) c6 dang vi phan
phi tuyén nén viéc tim ra ham h(x,y,zt),
C(x,y,z,t) theo gidi tich thuong rat kho, ngoai
trir mot sb rat it truong hop dic biét. Do vay ta
c6 thé giai bang phuong phap sai phan hitu han
str dung cac phan mém MODFLOW (McDonald
va Harbaugh, 1988); MT3D (Zheng, 1990);
SEAWAT (Guo va Langevin, 2002).

3. THIET LAP MO HINH

Vung nghién ctru bao trum toan bo di€n tich
dao Phii Quy (khoang 16 km?®). M6 hinh dwoc
phan chia thanh 12.480 6 ludi (104 cot x 120
hang) voi kich thude 6 ludi 1a 50 x 50m (Hinh
2). Trén mit cat mo hinh dugc chia thanh 3 16p
tuong ung véi cac ting chira nudc: Lop 1: Mo
phong tang chtra nudc 16 hong qh va qp, voi
chiéu day tir 0 - 13m, trung binh 5,25m phéan bd
khong lién tuc trén mat cat; Lép 2: Mo phong
tang chira nudc khe nit trong thanh tao bazan
phun trao (BQ,, PQi*7) véi chidu day 18 - 60m,
trung binh 32,24m va phan bd tuong dbi lién tuc
trén mit cat; Lop 3: Mo phong tang chira nudc
16 hong qp; v6i chidu sdu day ting co cao dd
day khoang -68 m dén -110m. Céac 16p trén md
hinh s€ duogc chia trén co s& cot dia tﬁng cua 15
16 khoan nghién ctru Dia chét thuy vin da tién
hanh trén déo va cot dia tang cta cac giéng khai
thac nudc trén dao.

- C4c diéu kién bién:
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Hinh 3. So sanh sai sé giita muc nwéc quan trdc
va tinh toan thoi diém thang 1/2005
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Hinh 4. DaoNd,o”ng murc nuwoc tw nam 1995 -
2011 tai lo khoan L-14GK va L-04GK-

+ Mua, bdc hoi: ¢ s6 liéu mura, bdc hoi tai
tram khi tuong Pht Quy tur 1995 - 2011.

+ Piéu kién bién: xung quanh ranh gi6i dao
1a bién, myc nudc trén bién 1a myuc nudc tridu
trung binh.

+ Khai thac nudc ngadm: Gom cac giéng
khoan, gleng dao.

4. KET QUA TINH TOAN

4.1 Su van dong cia nwéc ngim

S6 lieu quan tric muc nudc ngﬁm tai khu vuc
dao Phu Quy giai doan trudc rat it. Thoi gian
quan tric khoang 1 nam (nim 2005). Trong giai
doan thuc hién dy an “Piéu tra tai nguyén nudc
phuc vu phat trién kinh té khu vuc dao Pha
Quy” thuc hién quan tric tai 4 vi tri L-14GK-, L
18GK, L-04GK-, L-PQ110. M6 hinh dugc hi¢u
chinh 1y bang phuong phap thir dan. Khi sy sai
khac gilta muc nudc tinh todn va muc nudc
trong thuc té ndm trong gidi han cho phép thi
két thic qua trinh 1ap (Hinh 3). Sai s hiéu
chinh mé hinh: Sai sé6 muc nudc trung binh
(Mean Error): -0,02 m; sai s6 trung binh tuyét
dbi (Mean Abs. Error): 0,05 m; sai s6 trung binh
quan phuong (Root Mean Sq. Error): 0,06 m.
Qua trinh dao dong muc nudc khéi phuc trén
mo hinh tai mét s6 16 khoan quan tric theo thoi
gian dugc thé hién ¢ Hinh 4.
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Hinh 5. Ban do dding cao do muee nwée I6p 2 thoi diém thang 11/2005 (tmz) va X/2005 (phai)
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a) Thang 11/2005

Nhin chung két qua chinh 1y mé hinh c6 thé
chap nhan dugc trong diéu kién s lidu quan tric
han ché. Céc thong s6 dau vao ciia md hinh sau
khi dugc chinh 1y s& dugc str dung lam s6 liéu dau
vao dé giai bai toan du bao. Ban dd muc nudc tai
mdt s6 thoi diém ciia nam 2005 (thoi diém thang
I1/2005 - gitra mua khé va thdng X/2005 - gilra
muia mua) duoc thé hién trong Hinh 5.

Két qua tinh toan muc nudc trén md hinh cho
thiy quy luat bién doi muc nudc trong cac ting
chira nudc theo khong gian va thoi gian hoan
toan phu hop véi cac quy luat thuc té. Dao dong
muc nudc trong cac tang chira nude co chu ky
dao dong twong dong véi (i) luu luong nudc
khai thac tir cac giéng, (ii) chu ky dao dong cua
luong mua trong nim. Muc nuéc dudi dat
thudng cao nhat vao thang X hang nim (twong
mg véi thang c6 luong mua cao nhat) va thip
nhit vao thang II hang nim (twong ung voi thoi
ky it mua nhét). Bién do dao dong muc nudc
trong cac ting chira nude giam dan theo chiéu
sdu (cac tang chira nuéc nam sau co bién do dao
dong nho hon bién do dao dong cia cic ting
chtra nudc nim nong). Hudng dong chay déu
hudng ra phia bién. Trén ban dd dang myc nudce
cac tang chira nudc déu xuat hién dinh phan
thily ndm & trung tim cia ddo. Vao mua mua

6 KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SO 39 (12/2012

b) Théng 11/2010
Hinh 6. Ban do phédn bé TDS nam 2005 (trdi) va 2010 (phdi)

(trong cac thang mua mua) thi mat do céc
duong dang cao d6 muc nudc phan bd tuong
déi day, co gia tri 16n thé hién su van dong
manh mé cua nudc dudi dat.

4.2 Dién bién qua trinh xAm nhip min

Pé danh gia dién bién xAm nhap min trong
khu vye ddo Pht Quy, phan bd d6 man (thé hién
bang tong chat rin hoa tan TDS) thoi diém
thang 11/2005) duogc so sanh voi thoi diém thang
11/2010) va dugc trinh bay trén Hinh 6. Két qua
du bao xdm nhap man cho théy khu vuc phia
Tay co6 su bién dbi 10n, cu thé tai khu vuc san
bay quan sy va chg An Phu ranh giéi man xam
nhap sdu vao trong dat dat lién khoang 100 -
200 m so v6i thoi diém nam 2005. Nhu vy c6
thé néi qua trinh xdm nhap min trén dao Phu
Quy phu thudc chi yéu vao mua va khai thac
nuéc ngam. Nhitng ndm c6 lugng mua 16n thi
ranh giéi man — nhat (Hinh 7) ¢6 xu hudng lui
ra phia bién va nguogc lai nhitng nim c6 luong
mua thap thi ranh giéi min — nhat c¢6 xu huéng
xam nhap sau vao trung tam ddo. Sy anh hudng
cta khai thac nuéc thé hién chi yéu vao mua
kho, khi ma lugng nudc mua cung cip cho nude
ngém nho thi tai nhitng khu vuc khai thac 16n,
ranh giéi man c6 xu hudng xam nhap vao cac
bai giéng khai thac nudc ngam.



5. KET LUAN

Trong bai bao niy, dong thai nudc ngam va
qua trinh xam nhdp man khu vyc ddo Phu Quy
duogc nghién ctru bang viée st dung cac md hinh
toan. Két qua tinh toan cho thdy, mot phan luong
nudc ngot bd cap vao hé thong sau khi gia nhap
hé thong nuéc ngdm da chay ra bién. Hon nira,
xam nhap man va cac tang chira nudc ciing dang

Hinh 7. Mt cdt ngang (Péng - Tdy) phdn bo nong dé TDS cdc thoi diém miia khé 2010

dién ra lam gia ting nguy co 6 nhiém ngudn
nudc va lam giam lugng nude ngot. Mot s giai
phap cong trinh da dugc tac gia dé xuat dé co thé
lam gia tang trir lugng nuwéc ngam hodc khai thac
str dung hiéu qua cua ngudn nudc ngam, nhu tién
hanh xay dung cac dap ngém tai mot s6 doan
xung quanh khu vic ven ddo nham ngin min git
ngot, han ché qua trinh thoét nudc ngﬁm ra bién.
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Abstract:
IMPACTS OF THE EXPLOITATION AND USE OF WATER RESOURCES
TO GROUNDWATER HYDROLOGY AND SALTWATER INTRUSION
IN THE REGIONAL AQUIFER OF PHU QUY ISLAND, BINH THUAN PROVINCE

Phu Quy Island of Binh Thuan province is one of the major islands of Vietnam on the
development of many activities and has the potential to become a center of logistics. Increased
demand on water use in the island has adversely contributed to the degradation and depletion of
island water resources and especially salinity intrution to the groundwater system. In this paper,
changes in groundwater hydrology and salinization due to the exploitation and use of water
resources in the island were studied. Results show that groundwater dynamics on the island vary
seasonally and much depend upon rainfall and other weather conditions while salinity intrution
depends mainly on rainfall and groundwater extraction. Technical solutions were also proposed to
help minimize the adverse impacts.

Keywords: Groundwater hydrology, salinity intrusion, solute transport, aquifer system, Phu Quy
Island.
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