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DANH GIA ANH HUGNG CUA DAP NGAM
DEN TAI NGUYEN NUGC DAO PHU QUY

NGUYEN ‘DiNH THANH - Cic Quanty Tai nguyén nudic, Bb Tai nguyén va Mbi trudng
NGUYEN CAO DON - Tring zihos Thiy lo

Bai bao trinh bay két qua nghién cifu, phan tinh wu diém cia gidi phap xay dung dap ngam
trong phat trién bén viing tai nguyén nwéc dudi dat cha dao Phid Quy (mat dao trong diém
chia Viét Nam). Két qua tinh todn bang phuong phap md hinh toan cho thay hiéu qua rd rét
chia phuang an sk dung dap ngdm dé nang cao muc nudc dudi dat. Cac két qué nghién ciu
nay la mot phan san pham khoa hoc ctia D& tai KH&CN tiém ning cap nha nudc: “Nghién
cliu xay dung dap dudi dat dé trif nwéc ngdm nhdm phat trién bén viing tai nguyén nudc & cac
khu vuc thudng xuyén bi han, cac ving ven bién va hai dao”, ma sé KC.08.TNO1/11-15.

Tir khoa: tai nguyén nude, dip dang nudc ngam, dja chét thiy van, tang chifa nude, mo
hinh sé.

EVALUATION OF THE
IMPACT OF UNDERGROUND
DAMS ON WATER SOURCES

AT PHU QUY ISLAND

Summary

This article presents the results

of researching the advantages

and characteristics and practical
significance of underground dams
and their potential applications

in exploitation and use of water
resources. The results of this
research are part of the National
potential research Project coded
KC.08.TN01/11-15 “Applications of
underground dams in maintaining
groundwater for sustainable water
resources development in droughty,
coastal and island regions”.

Keywords: water resources,
underground dam, hydrologic geology,
aquifer, digital model.

Gidgi thiéu

Pao Phu Quy, tinh Binh Thuan nam trén bién boéng, cach thanh
pho Phan Thiét khoang 120 km vé phia dong nam, cé toa do dia
ly gii han: tir 10°28°58” dén 10°33’35” vi dd Bac va ti 108°55'13”
dén 108°58°'12” kinh do Boéng. Phid Quy co tiém nang trd thanh
mot diém dich vu ché bién va tiéu thu hai s&n clia mot mang ngu
trudng kéo dai ti Trudng Sa dén Con Dao; tao diéu kién cho céac
tau danh bat xa bd hoat déng dai ngay hon va dat hiéu qué kinh té
cao hon. Ngoai ra, vGi vi tri ndm trén dudng hai van quéc té, Phu
Quy con cé diéu kién phat trién cac dich vu slia chiia tau thuyén,
cung cap cac dich vy hai cang quéc té va cac dich vu tham do,
khai thac dau khi.

Trén ddo khong cé dong chdy mat thudng xuyén nén viéc khai
thac va sl dung nudc chi yéu dua vao tai nguyén nudc ngam.
Dong chay mat chi tén tai khoang 1 dén 2 gid sau nhiing trdn mua
I6n. Theo dinh huéng va muc tiéu phat trién kinh t& - xa héi cho
dao Pha Quy dén nam 2020, nhu ciu st dung nudc sé gia tang,
do vay néu nhu khong c6 giai phap khai thac hgp ly sé gay ra
nhiing tac dong xau, &nh hudng dén ngudn nudc nhu suy thoai,
can kiét va dac biét 1a kha nang x&m nhap man ngudn nudc ngam.
K&t qua diéu tra gan day cho thay, trong mua khé da co hién tugng
xam nhap man dén cong trinh khai thac nudc ngam bo tri & ven
dao. Do vay viéc nghién ctiu dong thai nudc ngdm nham giam
thiu cac tac dong nay l1a hét sic can thiét, gép phan phat trién
bén viing vung bién dao trong diém clia T quéc.
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Tong quan vé mo hinh

Ban chat cla phuong phap mé hinh sé trong dia
chét thdy van la dung may tinh dé giai cac phuong
trinh vi phan van doéng cla nudc dudi dat bang
phuong phap s6. K& thiia nhiing két qua nay, nhém
nghién ctu cla Arlen W. Harbaugh va Michael G.
McDonald da phat trién thanh chuong trinh hoan
thién goi la MODFLOW-96 mé phdéng dong chay 3
chiéu trong maéi trudng nuéc duégi dat (Modular Finite
Difference Groundwater Flow Model) vao nam 1988
va tiép tuc hoan thién vao nam 2000 véi phién ban
MODFLOW-2000 [5]. D&n nay hau hét cac phan
mém thuong mai vé mé hinh nudc dudi dat trén thé
giGi déu s dung chuong trinh MODFLOW [5] lam
nong cot. Ban chat clia phudng phap mé hinh s6 la
gidi phuadng trinh vi phan dao ham riéng van doéng
clia nudc dugi dat trong khong gian 3 chiéu theo
phudng phap sai phan hiiu han.

Phuong trinh vi phan van dong cta nudc dudi
dat trong khong gian ba chiéu dugdc thé hién nhu
sau [4]:
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Trong d6: Kxx, Kyy, Kzz la cac hé sé tham theo
phuadng x,y va z; Ss la hé sé nha nudc; h la cao do
muc nuéc tai vi tri (x,y,z) & thsi diém t; W 1a mo6 dun
dong ngam, hay |a céc gia tri bd cap, gia tri thoat di
clia nuéc ngam tinh tai vi tri (x,y,z) & thoi diém t; W
= W(x,y,z,t) la ham s6 phu thudc thgi gian va khéng
gian (x,y,z). K va Ss la ham sé phu thudc vao vi tri
khong gian (x,y,z).
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Hinh 1: s0 d6 quy trinh gidi bai toan dja chat thiy van
béng mé hinh

86 | Topchi KHOAHOC 5519 nsm 2014
CONG NGHE VIET NAM

Mé hinh dong chay dudi dat
Mé hinh déng chay nudc dudi dat khi chua c6 dap

Trén cd s mo hinh khai niém, ching t6i st dung
phan mém c6 san phét trién thanh méd hinh sé. Phan
mém dé xay dung mé hinh s6 1a b6 phan mém GMS
phién ban 7.1 [4]. Céc s0 liéu thu thap dugdc sé hoda,
téng hop dé cap nhat vao mé hinh sé.

Vlng nghién clu bao trum toan bd dién tich dao
Phu Quy (khodng 16 km?). M6 hinh dugc phan chia
thanh 12.480 6 Iudi (104 c6t x 120 hang) vdi kich
thudc 6 1UGi 1a 50x50 m. Trén mat cat, mod hinh dudc
chia thanh 3 I6p tudng Gng véi cac tang chia nudc:
Lép 1: md phdng tang chia nudc 16 hdng gh va qp2
vGi chiéu day ti 0-13 m, trung binh 5,25 m phan
bé khéng lién tuc trén mat cat; Lép 2: md phdng
tang chiia nudc khe ntit trong thanh tao bazan phun
trao (BQ,, PQ,%?) véi chiéu day 18-60 m, trung binh
32,24 m va phan bé tuang dai lién tuc trén mat cat;
Lép 3: moé phdng tAng chia nudc 16 héng qp1 véi
chiéu sau day tang c6 cao do day khoang -68 m
dén -110 m. Céc I6p trén md hinh dugc chia trén co
s& cot dia tAng cla 15 16 khoan nghién clu dia chat
thdy van da tién hanh trén dao va cot dia tang cla
cac giéng khai thac nudc trén dao.

Hinh 2: so dé hinh khéi céc I6p trén mé hinh

K&t qua hut nudc thi nghiém va chinh ly xac dinh
thong s8 dia chat thly van tai 15 16 khoan thudc duy
an “Diéu tra tai nguyén nudéc phuc vu phét trién kinh
té khu vuc ddo Phu Quy” [2] dudc trinh bay trong
bang 1.



Béng 1: théng s¢ dia chét thiy van céc téang chua nudc
tai cac 16 khoan

STT §6' hiéu X y Téng ) Hé s6 tham K ’Hé 5’6'
16 khoan chtia nuéc (m/ngd) nha nudc Ss

1 | LK7 273574,75 | 1165491,90 | gh+bQ 2,37 0,13

2 | LK1t 274959,00 | 1167339,86 | gh+bQ 0,34 0,1

3 LK16 273724,77 | 1163912,15 gh+bQ 2,92 0,14

4 LK3 273660,26 | 1164212,16 gh+bQ 2,92 0,14

5 | LK12 275947,74 | 1162733,71 qp+bQ 1,06 0,11

6 | LK17 273467,67 | 116468527 | qp+bQ 1,61 0,12

7 | LKi5 276497,57 | 1162735,00 | gp+bQ 0,15 0,089

8 | LK2 275751,68 | 1163656,89 ap 0,22 0,094

9 |LK1 274700,10 | 1163360,73 bQ 1,28 0,12
10 | LK5 274852,87 | 1164969,79 bQ 0,81 0,113
11 | LK6 275515,99 | 1165177,95 bQ 2,45 0,13
12 | LK8 274532,34 | 1166315,23 bQ 0,08 0,08
13 | LK110 273409,61 | 1166236,76 bQ 0,02 0,06
14 | LK13 275369,52 | 1162842,20 hQ 1,09 0,12
15 | LK14 275746,59 | 1166178,64 bQ 0,60 0,11

(Nguén: Trung tam Cbéng nghé tai nguyén nudc (2007).
Diéu tra tai nguyén nuéc phuc vu phat trién kinh té
khu vuc ddo Phu Quy)

Céc sb liéu sé dudgc thu thap, téng hdp va chinh
slia sd bo dé loai bd céc sai s8 thé. Sau dé chung
sé dudgc xU ly, sé hoa thanh dang file sé liéu phu
hop dé dua vao mé hinh. Tuy theo cac modul sU
dung ma cac file s6 liéu nay sé dudgc xU ly dua vé
dinh dang file phu hgp. DU liéu dua vao md hinh
gbm cac loai thong tin sau:

- Khai thac nudc ngdm: gbm cac giéng khoan,
gi€éng dao. Tuy theo vi tri, chiéu sau cla cac cong
trinh khai thac nuéc ngdm ma mé phdng cac giéng
khai thac trén mo hinh phu hgp vaéi thuc té.

- Théng so6 dia chat thdy van: gom hé sé tham, hé
s0 nha nudc (hé s6 nha nudc dan hdi va hé s6 nha
nudc trong luc). Ban do phan ving cac thong sé dia
chat thly van dugc ngoai suy trén cd sd sd liéu chinh
ly théng sé dia chéat thly van cta 15 16 khoan.

- Céac diéu kién bién: mua, boc hai (s6 liéu mua,
boc hai tai Tram khi tugng Phd Quy ti 1995 dén
2011); xung quanh ranh gi6i dao la bién, muc nudc
trén bién dudc lay c6 dinh; khai thac nudc ngam
(gdbm cac giéng khoan, giéng dao).

K&t qua tinh toan nhu sau:

Su van déng clia nudc ngam: sé liéu quan trac
muc nudc ngam tai khu vuc dao Phu Quy giai doan
trugc rat it. Thai gian quan trdc khoang 1 nam (nadm
2005). Dy an “Diéu tra tai nguyén nudc phuc vu
phat trién kinh té€ khu vuc dao Phu Quy” hoan thanh
vao nam 2007, s& liéu dé thuc hién du an dugc do
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dac vao nam 2005. Trong giai doan thyc hién, dy an
da quan tréc tai 4 vi tri L-14GK, L-18GK, L-04GK,
L-PQ110. M6 hinh dugc hiéu chinh bang phuong
phap th dan. Khi sy sai khac gitta muyc nudc tinh
toan va muc nuéc trong thuc t& nadm trong gi6i han
cho phép thi két thdc qua trinh 1ap (hinh 3).
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Hinh 3: so sanh sai sé giiia muc nudc quan trac
va tinh toan thoi diém thang 1.2005

Sai s6 hiéu chinh mé hinh: sai s muc nudc trung
binh (Mean Error): -0,02 m; sai s6 trung binh tuyét
déi (Mean Abs. Error): 0,05 m; sai s6 trung binh
binh quan (Root Mean Sq. Error): 0,06 m. Qua trinh
dao déng muc nudc khdi phuc trén mé hinh tai mot
s6 16 khoan quan tric theo thdi gian dudc thé hién
3 hinh 4.
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Hinh 4: dao déng muc nuéc to nam 1995 dén 2011
tai 16 khoan L-14GK va L-04GK.

Nhin chung két qua chinh ly mé hinh cé thé chép
nhan dugc trong diéu kién s6 liéu quan trdc han
ché. Cac thong s6 dau vao cla md hinh sau khi
chinh ly s& dugc st dung lam s6 liéu dau vao dé giai
bai toan du bdo. Ban dé muc nudc tai moét s6 thdi
diém cla ndm 2005 (thdi diém thang 4.2005 - gilia
mua khé va thang 11.2011- gilta mua mua) dugc
thé hién trén hinh 5. Pay la cac gia tri do thuc té
trong khu vuc véi chudi giéng quan tréc trén dao.

Tapchi KHOA HOC a1

S6 19 nam 2014 ¢9NG NGHE VIET NAM



NGHIEN CJU - TRAO PO

Hinh 5: bdn dé dang cao dé muc nudc I6p 2 thoi diém thang
4.2005 (tréi) va thang 11.2011 (phai)

TU s6 liéu thyc do trén khu vuc, s dung cac phan
mém vé cac dudng dang muc nudc. Danh gid két qua
nhan thay: tang chia nudc pq va qp, mua kho dinh phan
thly ¢6 cao dd muc nudc I6n nhat 1a 3,2 m va nam & khu
vuc trung tdm dao, mua mua dinh phan thly cao dé muc
nudc ngdm cao nhét 1a 10 m, tuy nhién dién tich phan bd
clia dudng dang cao do muic nudc 10 m trong tang pq 16n
han trong tang chua nudéc qp,. Hudng dong chay nudc
ngam trong c& 2 tang chida nudc déu thoat ra bién.

Pé danh gia qua trinh dién bién dong lyc hoc nudc
ngdm va su phan b cla ban dé dang cao do muc nudc
cling nhu huéng dong chay nudc ngam trén dao Pha Quy
cho giai doan 2012-2020, ching t6i ti€n hanh chay mé
hinh s theo phudng an: céac thong sé dia chat thly van
va muc nudc ban dau, néng do chét ran hoa tan trong
nudc (TDS) ban dau dudc gili nguyén so v6i md hinh s
da dudgc chinh ly. Lugng mua, bdc hai (1a co s6 dé xac
dinh lugng bé cap, béc hoi tir bé mét nudc ngdm) giai
doan 2012-2020 la s6 liéu lugng mua, boc hai trung binh
thang tinh trén chudi s6 liéu tu 1995-2011. Téng lugng
khai thac nudc ngam trén dao Pha Quy giai doan 2012
-2020 dugc gili nguyén so vdi thdi diém nam 2011. Két
quéa nhan thay: bién do dao dong muc nudc ngam (tang
chia nuéce g va gp, trong nam (giai doan 2012-2020) la
AH = 6,8 m (cao d6 muc nuéc I6n nhat mua mua, thang
10.2020 la 10 m, nhd nhat mua kho, thang 2.2020 la 3,2
m). Dao dong muc nudc ngdm I6n nhat gitia thang co
lugng mua I6n nhat (thang 11.2011) va thang cé lugng
nho nhat (thang 4.2005) 1a khodng AH = 19,5 m.

M6 hinh déng chay nudc dudi dat khi co dap

Hiéu qua cla viéc xay dung dap ngam trén dao dugc
danh gia theo 2 phuong an:

- Phudng an 1: danh gia hiéu qua cla viéc xay dung
dap ngam (chiéu sau 5, 10, 15 m) trong trudng hgp git
nguyén céc diéu kién ddu vao nhu thsi diém 2011, ngoai
tr 0 liéu vé lugng mua, bdc hoi giai doan 2012-2020 la
dudc ngoai suy theo s6 liéu lugng mua, bdc hoi trung binh
thang ctia chubi s6 liéu tu 1995-2011.

- Phuang an 2: danh gia hiéu qua cla viéc xay dung
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dap ngam (chiéu sau 5, 10, 15 m) khi diéu kién dau vao
dugc thay déi trén ca s& kich ban khai thac nudc ngdm
theo “Quy hoach tai nguyén nudc dao Phu Quy, tinh Binh
Thuan” da dugc phé duyét tai Quyét dinh s6 2406/Qb-
UBND ngay 21.10.2010 ctia UBND tinh Binh Thuéan [3].
Vé s6 liéu mua trong tuong lai (lién quan dén lugng bé
cap cho nudc ngam) l1a lugng mua, béc hdi trung binh
thang cla chubi s6 liéu tir 1995-2011 ¢ xét dén kich ban
bién d6i khi hau do B6 Tai nguyén va Méi trusng cong bé
[1]. Thoi gian danh gia la dén cudi nam 2020 (tudng Ung
vGi thoi gian quy hoach tai nguyén nudc da phé duyét).

P& mod phdng dap ngdm (tusng chan) trong cac tang
chiia nudc, chung t6i s dung céng cu Map cta phan
mém GMS [4], trong d6 xay dung Coverage Setup Vi
diéu kién bién la Barrier (dap ngam). Trong d6 Barrier c6
chiéu dai khoang 6 km, kéo dai tii phia nam clia dao (khu
vuc tiép gidp cla tang chiia nudc b rdi véi dat da bazan
gan san van dong xa Tam Thanh) dén khu san bay quan
su Phi Quy (thudc xa Ngii Phung) va dugc gia thiét véi 3
chiéu sau dap khac nhau la: 5 m, 10 m, 15 m (tuong (ing
véi chiéu siu c6 muc do phong héa khac nhau clia dat da
thudc tang chira nudc khe nit bazan pq). Hé s6 thdm cla
dat da xay dung dap ngam la K = 1,10-4 cm/s (tudng tng
khoang 0,0000864 m/ngd).

Pé danh gia kha nang dang cao muc nudc ngdm khi
xay dung dap ngam, sl dung ban dé dang cao do muc
nuéc du bao thsi diém cudi clia chudi thdi gian tinh toan
la thang 2.2020 va thang 10.2020 (hinh 6 va hinh 7).

Dap sdu 10 m

Dap sau 15 m

Hinh 6: ban dé dang cao dé muc nudc du bdo
tdng chiia nuéc pq théi diém thdng 2.2020
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Bang 2: chénh léch Iugng nuéc thoat ra bién khi cé dap

E 2, z N a z s . z a
< 30 6 céc chiéu sdu khac nhau so vdi lic chua c6 dap
& Phia Bién — — ——— —
HEY ~~Chuacodip  =s-Dip 5m ’ ‘ Thai gian Tong IU?ng nuéc gluilal tAren dao sau k’l:il cé dap (m?)
g w0 «Dip 10m dip 15m Pap sau5m Pap sau 10 m Pap sau 15 m
g, 01.2020 33.371 47.028 50.704
! 0.0 10(;0.0 ZO[;[]O 30[;00 40(;00 50(;00 60(;0.0 7000.0 022020 1 31 73 1 491 1 1 5 781
s 03.2020 7.103 4.419 4.419
Elgg e 04.2020 8.891 5.636 6.067
Rt TRy —— 05.2020 20.552 23.082 25.586
£ w0 Diplin  <Bigism % i Bié 06.2020 34.400 45.245 49.890
£ 00 A 07.2020 39.852 55.371 61.058
0.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 08.2020 38.184 53.971 59.171
Khoang cach (m)
09.2020 43.715 64.187 70.476
Hinh 7: so sénh chénh léch muyc nudc khi cé dap so Vi 10.2020 62.930 96.816 106.549
khi chua cé dép thoi diém thdng 2.2000 va thdng 10.2020 11.2020 67.139 105.454 115.835
2 o . B e e s a 12.2020 55.558 85.399 93.139
Kha nang gia tang lugng nudc dudi dat khi x4y dung Téng 424,869 601520 658.675

dap ngam

P& danh gia kha nang lam gia tang trli lugng nudc
dudi dat trén dao Phu Quy, ching t6i st dung modul phan
mém ZONEBUDGET tinh toan can bing nudc dé danh
gid dinh lugng va so sanh lugng nudc dudi dat thoat ra
bién trong cac trudng hop. Trén cd s§ dé danh gia hiéu
qué cla viéc xay dyng dap ngam.

Can bang nudc dudc tinh toan trén toan bd dao va
trong ca 4 trudng hdp theo phuong an 1. Cac thanh phan
tham gia vao can bang gém co:

- C4c thanh phan dén: trii vao tang chiia nudc (Storage
In); lugng bd cap cho nudc dudi dat tu mua (Recharge In);
xam nhap tu nudc bién (Const Head In).

- Céc thanh phan di: tu tri lugng finh cla tang chia
nudc (Storage Out); boc hoi tii bé mit nudc dudi dat
(Evapotranspiration Out); khai thac nudc dudgi dat (Well
Out); thoat ra bién (Const Head In).

Pé danh gia kha ndng luu tri nudc trén dao khi xay
dung dap, chung t6i st dung két qua tinh toan can béng
nudc trong 1 n&m tai thdi diém cubi trong chudi thai gian
tinh toan la nam 2020. K&t qua tinh toan can bang nudc
dudc trinh bay trong hinh 8 va bang 2.

B4 cap tr mra ——B3p sau 15m Chua c6 dip ——Dép séu 5m —— Bap séu 10m

Hinh 8: dé thi luigng b6 cdp nudc ngdm tu mua
va lugng nudc thodt ra bién trong céc trudng hop

So véi luc chua cé dap thi lugng nudc dugc gili lai trén
dao khi xay dyng dap ngam dai 6 km: sau 5 m |a 424.869
m3nam; dap sau 10 m la 601.520 m¥nam va dép sau 15 m
la 658.675 m3/nam. Tinh trung binh trén 1 km chiéu dai dap
thi v6i dap sau 5 m la 70.811 m3km/nam; dap sau 10 m la
100.253 m3/km/ndm; dap sau 15 m la 109.779 m3/km/nam.
NEu gia thiét chi phi xay dung dap ting véi céc chiéu sau dap
la 10 va 15 m tang |én tudng ting 2 va 3 1an so véi dap sau
5 m thi hiéu qua luu trl nuéc ngam tang Ién lan lugt la 1,41
va 1,55 lan.

Két luan
3

Trong bai bdo nay, déng thai nuéc ngém khu vuc dao Phu
Quy dugc mo phdng, danh gia trong cac giai doan trudc va
sau khi xay dUng dap ngam bang viéc s dung cac mo hinh
toan. K&t qua tinh toan cho thay, véi cac trudng hgp chiéu
sau dap tang gdp 2-3 lan nhung lugng nudc ngot gia tang chi
tlr 1,41-1,55 1an véi phuong an 1 va tang chi tu 1,11-1,38 lan
véi phuong &n 2. Vay c6 thé thay réng hiéu quéa dau tu xay
dyng dap sau sé khong cao, nén thay vi dau tu xay dung dap
sau thi dau tu xay dyng dap ndng véi chiéu dai dap I6n sé
hiéu qua han rét nhiéu «

Tai liéu tham khao
_[1] Bo Tai nguyén va Mai trudng (2009, cép nhat 2012). Kich ban
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