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ABSTRACT

The study was aimed at investigating groundwater exploitation situation
and estimating groundwater recharge in the period of 2013-2017 in Di
An town, Binh Duong province. The main methods used in this study
include primary and secondary data collection, field survey, interview,
data analysis and calculation of the groundwater recharge from
precipitation by Bindeman (1963). The results showed that the currently
groundwater exploitation was equal to 84,855.38 m>/day, which was 1.21
times higher than the groundwater recharge. In which, the results reveal
that the lowest amount of groundwater recharge was in 2013 and
maximum in 2017. In the period from 2013 to 2017, there was a
significant reduction of groundwater sources with the average value of
12,485 m*/day. In addition, the result also showed that the infiltration flow
and total precipitation ratio has significantly decreasing trend in Di An
town. Therefore, in the long term, it is needed the solutions of relevant
management aiming to reduce the extreme groundwater exploitation.

TOM TAT

Nghién ciru nham diéu tra hién trang khai thac nwée dwdi dat va tinh todn
liong nude bé cdp tw nhién cho nude dudi dat trong giai doan 2013-2017
trén dia ban thi xa DI An, tinh Binh Duong. Cdc phwong phap dwoc su
dung gom thu thdp sé liéu so cdp va thir cap, khao sat thuc dia, diéu tra
phong van, phdn tich va xir Iy s6 liéu, tinh leong mwa bé cdp theo
Bindeman (1963). Két qua nghién ciru cho thdy hién trang khai théc mede
dudi dat twong vmg 84.855,38 m3/ngdy va cao hon lwong bo cdp tw nhién
1,21 lan. Theo dé, lwong bé cdp cao nhdt vao nam 2013 va thdp nhat la
nam 2017. Trong giai dogn 2013-2017, hrong nudc bé cdp cho nguon
nude dwdi dat giam voi trung binh 12.485 m3/ngay. Pong thoi, nghién ciru
ciing cho thdy ty 1é tham trén tdng lwong mua ¢ dia ban thi xa Di An ciing
€6 xu huong suy giam dang ké. Do dé, chiing ta can cé bién phdp quan Iy
thich hop nham han ché sw khai thdc mede ngam qud mike.

Trich dan: Nguyén Minh Ky, Cu Thao Nguyén, Nguyen Tri Quang Hung va Nguyén Cong Manh, 2019.
Nghién ctru kha nang bd cap nude dudi dat tir nude mua trén dia ban thi xa Di An, tinh Binh Duong.
Tap chi Khoa hoc Trudng Pai hoc Can Tho. 55(S6 chuyén dé&: Méi truong va Bién ddi khi hau)(2):

96-104.
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1 PAT VAN BE

Thi xd Di An nam trong viing trong diém kinh té
phia Nam cua tinh Binh Duong. Trong nhirng nam
gan day, thi xa da co su phat trién rat manh mé vé
kinh té - x4 hoi. Téc do gia tang dan sb binh quan
khoang 9,06 %/nam, thudc & mirc cao so vdi ca nude
va c6 toc dd do thi hoa cao nhét ca tinh dat khoang
84% (UBND tinh Binh Dwong, 2018). Do c6 nhiéu
khu cong nghiép, cum cong nghiép, cac d6 thi mai
va cac khu dan cu tap trung dan dén nhu cau sir dung
nudc ngay mot tang cao. Hién nay, trén dia ban thi
x4 ¢6 hang nghin giéng c6 d6 sau tir vai mét dén trén
100 m khai thac nu6e duéi dat (NDD) cha yéu trong
cac tang chira nudc Pleistocen gitta — trén,
Pleistocen dudi, Pliocen gitra, Pliocen dudi phuc vu
cho nhu ciu in udng, sinh hoat va san xuat (Lién
doan Quy hoach va Piéu tra tai nguyén nudc mién
Nam, 2016). Trong khi, NDD ngay cang c6 vai tro
quan trong (Abiye ef al., 2018) va nhan dugc nhiéu
su quan tam nghién ctru (Duong Quynh Thanh va
ctv., 2018; Ayadi et al., 2018; Khahliso et al., 2019;
Minh et al., 2019). D6i véi thi x3 Di An, NDD dong
vai trd hét sirc quan trong trong sy phat trién kinh té
- x4 hoi ¢ thi x4, tuy nhién cing véi sy phat trién
kinh té - xd hoi, thi xi dang phai d6i mat véi nguy
co can kiét va 6 nhiém (S¢ Tai nguyén va Mai
truong tinh Binh Duong, 2017a). Theo két qua quan
tric cua S& Tai nguyén va Méi truong Binh Duong,
muyc NDD tai nhitng khu vyc san xuét tap trung nhu

Binh Dwong

OiuTidng Lake

Tay Ninh
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KCN Sé6ng Than giai doan 2003 — 2008 ¢6 xu huéng
ha thép trung binh 2 m/nim. Py 1a ddu hiéu cho
thdy viéc khai thac nudc dudi dit vuot mirc bao
dong so voi luong bd cap tu nhién. Vi vy, nghién
ctru kha nang bd cap nudce dudi dat tir nude mua trén
dia ban thi xd DT An ¢ Binh Duong 14 cip thiét va
dép tng nhu cau thiét thyc.

2 PHUONG PHAP NGHIEN CUU
2.1 Doi twgng va khu vire nghién ciru

Khu vie nghién cuu: Thi xa DI An (Hinh 1) cé
tong dién tich dat ty nhién 1a 60,1 km? va chiém
2,2% dién tich tw nhién tinh Binh Duong (Cuc théng
ké Binh Duong, 2017). Di An gdm c6 7 phudng, véi
dan s6 402.126 nguoi va 1a cira ngd giao luu kinh té
ctia tinh Binh Duong. Di An hoi tu day du céc yéu
t6 hinh thanh thé va lyc cho phat trién kinh té voi
tbc do cao. Dia hinh twong d6i bang phang voi
khoang 85% dién tich c¢6 cao d¢ trung binh 34-38 m.
Khi hau DT An mang déc trung cua khi hdu ving nti
Phia Téy, chia thanh hai mua rd rét gdbm mua heé
néng 4m - mua nhiéu va mua dong lanh - kho han.
Lugng mua kha cao, binh quén trong 5 nam (2013-
2017) 12 2.910 mm/nim, sb ngay c6 muwa binh quéan
dao dong tir 115 dén 165 ngay/nim. Mua mua tir
thang 5 dén thang 10, chiém trén 84% tong luong
mua ca nam, mua kho tir thang 11 dén thang 4 nim
sau (Cuc Thong ké Binh Duong, 2017).

3inh Phwéc

Déu Tiéng
Phu Gido

B4u Bang

B&c Tan Uyén
Bén Cét
Tan Uyén

g Tx. Di An
Thudn An )
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Hinh 1: Ban db vi tri dia Iy khu vue nghién ciru

Poéi twong nghién ciru: Tang chira nudc trong
khu vyc nghién ciru dugc phan chia thanh 05 tang,
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bao gdm tang chia nudc 16 héng trong tram tich
Holocen (gh); tang chira nudce 10 hong cac tram tich
Pleistocen [gifta — trén] qp,?; tang chira nudce 16 hong



Tap chi Khoa hoc Truong Pai hoc Can Tho

trong cac tram tich Pleistocen dudi (qp:); tang chira
nuéc 16 hdng trong cac tram tich Pliocen gitra (n)2);
tang chtra nudce 16 hong trong cac trim tich Pliocen
dudi (n2"). Trong dé, lugng bd cap nude dudi dat
cho tang chira nudc Pleistocen dudi (gp1) va Pliocen
giira (n22) Day la hai tang chira nue khong ap hoac
ap luc rat nhoé co kha nang tiép nhan ngudn nuGce
mua bd sung vao ting chira nudc va chiém 79,3%
dién tich toan dia ban thi xa DT An (Lién doan Quy
hoach va Diéu tra Tai nguyén nudc mién Nam,
2016).

2.2 Phwong phap nghién ctru

Cac phuong phap dugc sir dung goém thu thap sO
liéu so cap - thtr cap, khao sat thyc dia, diéu tra
phong van, phan tich - xir 1y s6 li¢u, tinh luong mua
bd cép theo Bindeman (1963) va tham vén ¥ kién
chuyén gia.

Qua trinh khao sat thuc dia két hop véi didu tra
phong vén dé danh gia hién trang khai thac nudc
duoc thyc hién bang cic phiéu diéu tra thong tin
ngau nhién tai 100 ho gia dinh va 96 doanh nghiép.
Sb lwong phiéu diéu tra duogc phan bd dua trén sb
luong ho gia dinh va doanh nghiép tai 7 phuong trén
toan thi xa. Trong d6, viéc xac dinh s6 lugng mau
diéu tra dya trén dia ban thi xa c6 42.584 ho gia dinh
va 2.350 doanh nghi¢p. Str dung cong thirc Yamane
(1967) & x4c dinh ¢& miu nghién ctu: n =
N/(1+Nxe?). Véi, n: quy md mau; N: quy md tong
thé nghién ctru; e: muc sai léch mong mudn. Nhu
vay, sO luong giéng khao sat trong ho gia dinh (do
tin cdy 90%) 1a n; = 42.584/(1+42.584x0,1%) = 100
mau. Tuong tu, so lugng giéng khao sat trong cac
don vi san xudt (46 tin cdy 90%) 1a n, =
2.350/(142.350%0,12) = 96 mau.

Phirong phdp tinh lwong medc mwa bo cdp:
Luong nudc bd cap dugc lya chon theo phuong
phap do Bindeman (1963) dé ra va da duoc st dung
kha phd bién trong viéc tinh toan lwong nudc mua
b cap trong cac bao céo quy hoach tai nguyén nude
(Phan Van Truong, 2012; Pham Hoa Binh, 2013;
Nguyén Minh Khuyén, 2015).

Luong nudc bd cap cho cac ting chira nude hay
con dugc goi 1a trir lwgng dong dugce tinh toan theo
cong thue: Qe = FxWy,

Trong d6, F 1a dién tich 16 cua ting chira nudc
(m?). Tinh toan phan dién tich 16 cin ctr theo ban do
dia chat thuy vin — dia chét cong trinh tinh Binh
Duong (ty 1€ 1:50.000), tang chtra nude 16 trén bé
mat tai thi xd8 DI An gom cac tang Holocen,
Pleistocen giira trén, Pleistocen dudi, tang Pliocen
giita va cac tang da. W 12 gid tri cung cip tham trén
mot don vi dién tich (m*/ngay/m?). Gia tri cung cap
thim s& dugc tinh toan theo cong thirc:
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z (AH,; + AZ,;)
W, = ﬂ’——
" 365
Trong do, p 1a hé s6 nha nude trong 1UC; Xég
dinh gia tri AHi va AZi dya trén phan tich biéu do
dao dong myc NDD.

Bing viéc quan tric dong thai NDD tai ving
nghién ciru c6 thé thanh lap mdi quan hé giira muyc
nudc va thoi gian dudi dang d6 thi duong cong gdém
nhiéu dinh, mdi dinh mg v6i mot dot cung cap nudce
mua cho NDD (Hinh 2). Thoi ky nuée bat dau ngdm
xudng dugc biéu hién & doan duong cong di 1én va
dat muc cuc dai tai dinh, sau d6 lugng nude cung
cap chim dit, twong g v&i doan dudng cong di
xuodng, myc nudc ha thap dan cho dén khi lai c6 dot
cung cip méi. Phan suon di 1én cua do thi co the
duoc tach lam hai phan mot phan b1eu dién ngudn
nuge ¢l va mot phan biéu dién nguon nudc mdi
ngam xudng, phan nay tang dan cho dén tri s6 cung
cap cuc dai cia moi dot mua. Nhu vay, phan nuéc
mua cung cip ngam xuong c6 mot bo phan bu vao
vi tri muc nude ha thap AZ va mot bo phén tao nén
dinh 6 thi AH. Diéu d6 cho thidy mdi dot mua sé& co
mdt lugng cung cép (thtr 1) tao ra mot tri $6 dang cao
muc nudc la AHi + AZi tuong g v6i mot 16p nude
cung cip day p(AHi +AZi), trong d6 p 1a hé sé nha
nudc trong luc.
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Hinh 2: So @6 x4c dinh gi4 tri cung cAp thim
theo quan trac djng thai (Bindeman, 1963)

Gia tri AHi dugc xac dinh la d§ chénh 1€ch myc
nudce cua diém cuc dai trong mot dot dang myuc nudc
(diém Hi) va diém cuc tiéu cua dot ha thp muyc
nudc trude d6 trong khoang thoi gian At (diém Mi).
K¢ dudng thang qua MN va xac dinh dugc diém B,
tir d6 xéc dinh diém AZn. Lan luot nhu vay x4c dinh
dugc tt ca gia tri cac dot cung cip cia nude mua
cho NDD.

H¢ so nha nuoc trong luc cua cac tang chira
nuoc
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Dbi v6i cac tang chira nudc c6 thanh phan dat da
chira nude bé roi 1a cat hat min dén trung tho, c6 chd
chtra san, s6i, hé s6 nha nudc trong luc dugc tinh
theo cong thirc (Lién doan Quy hoach va Diéu tra tai
nguyén nudc mién Nam, 2016):

w=0,117x3k

Trong do, k 1 hé s6 thdm cua dat da tang chira
nude bo roi. Tai lidu sir dung dé tinh hé sé tham k
duoc thu thap tir tai liéu hiit nudce thi nghiém cia 99
16 khoan trong qué trinh Lap ban d0 dia chit thuy
van, dia chat cong trinh ty 1& 1:50.000 viung Tan
Uyén, tinh Binh Duong (Lién doan Dia chét thiy
van - Dia chét cong trinh mién Nam, 2006). Theo
d6, trong tang pleistocen (gp) ¢6 hé s6 k = 1,79
m/ngdy; trong tang pliocen (ny%) c6 hé sé k = 3,67
m/ngay. Nhu vay, d6 chinh xac cua phuong phap
nay phu thudc rat 1on vao hé sé nha nuéc va tinh
ddng nhit cua dat da.

Nghién ciru vé ty lé tham khu viee Di An

Dé du béo ty 1¢ thim, cong thirc tinh toan ty 1¢
tham dugc tinh bang phan tram gitra lugng nude bo
cap tu nudc mua so voi lugng mua nhu sau:

Dyc

M

TLT = x100%

Trong d6, Qsc la: luu lugng nude mua b6 cap
vao tang chira nude (m3/ngay); Qu: Luu lwong nudc
mua (m’/ngdy) va dugc tinh theo: Qu = C x I x
A/1000. V6i, C: Hé s6 chay tran (C = 0,25); A: Dién
tich thoat nuéc (m?) (liy A = 59.950.000 m?); I:
Luong mua trung binh ngay (mm/ngay), dugc xac
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dinh bang lugng mua trung binh nim/sé ngay mua
trong nam.

3 KET QUA VA THAO LUAN
3.1 Dic diém va hién trang khai thac sir
dung nwéc dwéi dat

Duya vao cau tric dia chét, thanh phan thach hoc,
do chtra nudce cua dat da va cac tai lidu nghién ctru
dia chét, dja chét thiy van khu vuc Binh Duong (So
Tai nguyén va Moi truong tinh Binh Duong, 2007;
2010; 2015), cac t.;fmg chtra nuée trong khu vuc
nghién ctru dugc phan chia nhu sau: tang chtra nude
16 héng trong tram tich Holocen (gh); ting chira
nude 16 hong cac tram tich Pleistocen [giita — trén]
qp>’; tang chtra nude 16 hong trong cac tram tich
Pleistocen dudi (qp1); ting chira nudc 16 hong trong
céc tram tich Pliocen gitra (n;%); va ting chira nudc
16 hdng trong céc tram tich Pliocen dudi (nz'). Trong
d6, thanh phan thach hoc cua ting chtra nudc 1a cac
trAm tich hat tho: cat, cudi, soi, cat chira san, cat pha
bot. V& dic diém dong thai, myuc nude tinh thay ddi
theo dia hinh va dao dong theo mua. Trong nhitng
nim gin day & phia nam tinh Binh Duong, muc
nudc cta ting chita nude dang c6 xu hudng ha thap
rat sau do anh huong khai thac tai chd va anh huéng
tiéu cuc do khai thac nudc ¢ thanh phd H5 Chi Minh
(S¢ Tai nguyén va Moi truong tinh Binh Duong,
2010, 2017b; Lién doan Quy hoach va biéu tra tai
nguyén nudc mién Nam, 2016). Pay la tang nude co
ap luc, c6 quan hé thuy luc voi cac tang chira nude
nam ké va nguoén bd cap chu yéu thdm tir cac ting
chira nuéc nam ké.

Két qua diéu tra hién trang khai thac, st dung
nude dudi dat cua doanh nghiép va cac hd gia dinh
duoc the hién trong Bang 1.

Bang 1: Hién trang khai thac, sir dung nwéc dwdi dit cac doanh nghiép va hd gia dinh

Ting chira nuée S6 lwong  S6 giéng khoan Luu lwong khai thac (m*/ngay) Ty 18 (%)
DN HGD DN HGD DN HGD DN HGD
Tang gh 0 1 0 1 0 1,0 0 1,3
Tang qpa-3 0 1 0 1 0 1,2 0 1,3
Tang qp; 4 49 6 49 18,8 87,5 10,7 62
Tang (n?) 37 28 38 28 3295 72,6 67,9 354
Téng (n,") 12 0 12 0 296.,4 0 214 0
Tong 53 79 56 79 644,70 162,3 100 100

Chu thich: DN — Doanh nghiép; HGD — H¢ gia dinh

Dua trén ty 1é phan tram cua két qua diéu tra hién
trang khai thac nudc dudi dat tir 96 doanh nghiép va
100 ho gia dinh, nghién ctru tinh dugc tong s6 giéng
khoan dang khai thac va Iuu lugng nudc khai thac
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trong cac tang chira nudc trén toan dia ban thi xA.
Béng 2 trinh bay thong ké hién trang khai thac nudc
dudi dat trong cac ho gia dinh va doanh nghiép trén
toan dia ban thi xa Di An.
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Bang 2: Hién trang khai thac nwéc duéi dat trén dia ban thi xi Di An

Téing H dan Doanh nghiép Téng

chira £ a U Qoo S6 S6 Qon Qr
nwoc Soho S0 gieng (m*/ngdy) lwgng  giéng  (m’/ngay) N (m*/ngay)
gh 426 426 426 0 0 0 426 426
qp2-3 426 426 511,2 0 0 0 426 511,2
qp: 20.866 20.866 37.141,48 98 147 460,6 21.013 37.602,08
ny? 11.923 11.923 30.999,80 905 929 8.054,5 12.852 39.054,3
n' 0 0 0 294 294 7.261,8 294 7.261,8
Téng 33.641 33.641 69.078,48 1.297 1.370 15.776,90 35.011 84.855,38

Qua két qua diéu tra, c6 khoang 79% ho gia dinh
va 55% doanh nghiép van dang sir dung nuéc dudi
dét cho cac muc dich nhu sinh hoat, san xuat chu
yéu trong cic nganh nghe thue pham, tudi cay va
phong chay chira chay. Téng s6 luong gleng khoan
dang khai thac trén dia ban 1a 35.011 giéng véi luu
luong khai thac trong cac ting chia nuéde la
84.855,38 m*/ngay. Trong dé, chi yéu khai thac ¢
cac tang chtra nudc qpi, %, véi s6 lugng 1a 33.865
giéng, twong tmg véi luu lwong khai thac 76.656,38
m?/ngdy. Theo Quy hoach tai nguyén nudc tinh
Binh Duong giai doan 2016 — 2025, tim nhin dén
nam 2035, trit lugng khai thac tiém ning cua tiéu
ving luu vye séng Dong Nai (trong d6 ¢6 thi xa Di
An) ¢6 trir lugng 661.971 m*/ngay (Lién doan Quy
hoach va Dleu tra ta1 nguyén nuéc mién Nam,
2016). Cac tang qp;. no? ¢6 trit lwong 16n nhit va lan
lwot twong ung 149.369; 215.253 m’/ngay. T do

B Max(n22)

A Max(qpl)
E=3a Min(qpl)
5000
=
S 4000 o _ |
= 5 g g
= 3000 [ BT
502000 £ X -
o s o -
= 1000 [ @ =
- 24 ca
C) C )
0 = e -
2013 2014

cho thdy luu luong khai thac nho hon so véi trir
luong khai thac tiém nang.
3.2 Két qua danh gia lwong nwéc bd cap
Dién bién muc nude dudi dat

Bao céo quan tric dong thai nude dudi dit &
Binh Duong cho thdy muc nudc hai tang qp; va ny?
¢6 bién d6 dao dong gan gidng nhau (Trung tim
Quan tric Tai nguyén va Méi truong Binh Duong,
2018). Bién do dao dong cua hai tang chira nuéc
trong khoang 15,31— 21,6 m, c6 kha ning hai ting
nay c6 quan hé thuy lyc kha chat ché. T?mg chira
nude qpi, chénh 1éch gilta myc nudc cao nhét va
myc nu6c thip nhit trong timg nim dao dong
khoang 2 17-4,71 m (Hinh 3). Trong tang chira
nude ny%, chénh léch giita muc nuéc cao nhat va
muc nudc thip nhit trong timg nim dao dong
khoang 1,76-5,24 m.

EEEMin(n22)

] rong mua

o %:i 20
.:: Ny E.~
g o} 23 15 8
Fal B =}
o ::; §
: - =i s 2
) ) -
B Fa B
Dot Lo Y
S a - 0
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Thoi gian

Hinh 3: Dién bién muc nwéc trong tirng nim tai tAing qp1 va ting n2

2

(Nguén: Trung tam Quan trdc Tai nguyén va Méi truong Binh Dicong, 2018)

Trong giai doan tir nam 2013-2015, luong mua
th§ hién sy dao dong theo chiéu h}réng giam nhe.
Pong thoi, day cling 1a giai doan toc d6 do thi hoa
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tang nhanh véi ty 1¢ 12% (S¢ Tai nguyén va Moi
truong tinh Binh Duong, 2017a) lam giam bé mat
tham nudc nén dan dén muc nwde mua mua theo xu
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hudéng giam qua cac nim. Do nhu cau khai thac
NDD, muc nuéc mua kho trong giai doan nay co
khuynh huéng suy giam nhe, song muc giam khong
dang ké (dao dong nho hon 0,5 m).

Giai doan 2016-2017 lugng mua giam 28,6%
nhung két qua muyc nude ting qp; ting 1,26 m. Didu
nay c6 thé 1y giai boi tinh hiéu qua cia hoat dong
tram 14p giéng khoan trén dia ban Di An. Nam 2016,
luong mua tang dang ké (tir 2140,4 1én 4296,7 mm),
duoc thé hién thong qua muc chénh 1éch tang muyc
nude cac ting qpi va ny? véi lan luot cac gia tri 2,43
va 3,14 m. Chinh luong nuéc mua ting dot bién din
dén lugng bd cap ting cao nhat trong giai doan
nghién ctru. Nam 2017, mac du lugng mua giam,
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muyc nudc trong cac tang qp: va np? van ¢ xu hu0’ng
dang cao hon thém 1,26 va 1,05 m. Piéu nay gia cd
co so khang dinh qué trinh phuc hdi luu lrong nuée
va chuong trinh tram l4p giéng khoan hu hong thuc
hién hiéu qua. Pay 1a dau hiéu t6t cia viéc phuc hdi
muc nude dudi dat trén dia ban thi x3 Di An. Dic
biét trong bdi canh néu su suy giam myc nuge ngam
khong kiém soat s& dan dén hau qua nghiém trong
va cic nguy co suy thoai chat lwong ngudn nudc
(Ballukraya, 2001; Lashkaripour ef al., 2005).

Két qua tinh toan lwong bé cdp ti nhién

Két qua tinh toan lugng bd cap cho cac phan dién
tich 19 tai tang chira nudc qp; va ting n,? dugc tong
hop va trinh bay trong Bang 3.

Bang 3: Két qua tinh lrgng bd cdp tai cic ting chira nuée

H¢ so nha nuéce

Gi tri thAm

Luong bd cap

Nim AH(m) AZ(m) W (W, mingiylmy ¥ 10 () (o inghny
Tang qp1
2013 3,45 3,61 0,13 0,002515 45.570.000 114.609
2014 2,25 3,05 0,13 0,001888 45.570.000 86.036
2015 2,17 2,67 0,13 0,001724 45.570.000 78.563
2016 4,71 2,28 0,13 0,00249 45.570.000 113.469
2017 268 141 0.13 0,001457 45.570.000 66.395
Tang n,?
2013 325 36 0.14 0,002627  1.978.200 5.197
2014 1,76 3,01 0,14 0,00183 1.978.200 3.620
2015 1,75 2,15 0,14 0,001496 1.978.200 2.959
2016 5,24 2,1 0,14 0,002815 1.978.200 5.569
2017 2,81 1,76 0,14 0,001753 1.978.200 3.468

Nhu vay, tong lugng bd cép ty nhién tir trén
xuong trén toan khu vue nghién ciru chinh bang tong

@ Tang qpl
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Két qua tinh toan cu thé luong bd cap tu

nhién trén ving nghién ciru dugc thé hién & Hinh 4.
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Hinh 4: Két qua tinh hrgng bd cip tw nhién trén viing nghién ciru
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Do dién tich phan b cua tang chira nude ny? nho
(chiém 3,3% dién ving nghién ctru) nén luong bd
cap trong tang n,®> nho hon nhiéu so véi tang qpl
(chiém 76,01% dién tich ving nghién ctru). Luong
b cép trung binh trong giai doan nghién ctru & muc

s Luoong mua (mm)
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95.977 m*/ngay véi két qua bod cap cao nhit nim
2013 va thap nhét nam 2017 (Hinh 5). Nhin chung,
trong giai doan 2013-2017, lugng bd cap tu nhién co
xu huéng gidm (trung binh mdi nam giam 12.485
m?/ngdy).

et rong bd cép (M)
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‘:3- ?110 4 2500 E
{ (N u
’% 60.000 2000 g
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Hinh 5: Biéu dé lwong bd cap tw nhién cho nuwéc dwéi dit

Trong giai doan 2013-2015, lugng bd cép tuan
theo xu hudng giam dan theo thoi gian. Pac biét tir
nam 2013-2014, tc d6 d6 thi hoa ting nhanh (ting
11%) kém theo lugng mua trong nim giam da dan
dén luong bd cap giam 30.150 m*/ngay. Cc nam
2014-2015, lugng mura tiép tuc giam song do thi hoa
chi tang nhe (tang 1%) nén luong b cap co giam
nhung khong dang ké (giam 8.134 m3/ngay — thap
hon luong giam trung binh trong giai doan). Nam
2016, lugng mua tang cao (gp 1,6 lan so vGi nam
2015) nén luong bb cap ciing ting cao (ting gép 1,4
lan so véi nam 2015). Nam 2017, lugng muwa giam
1,4 14n so v6i nam 2016 da kéo theo luong bo cap
giam 49.175 m/ngay (twong Gng giam 1,7 1an).
Dbng thoi, day cling 1a ndm dugc danh gia c6 luong
b cap thap nhét trong giai doan nghién ciru. Didu
nay cho thay viéc phat trién mo rong hé thong giao
thong, cac khu dan cu da 1am lugng b cap tu nhién
suy giam dang ké. Qua d6 chi ra mat trai tac dong
cua phat trién do thi gop phan gay ra khong it ap lue
1&én nguon tai nguyén nudc ngdm (Ken and Richard,
2018; Hemant et al., 2018).

Nhu vay, trong giai doan 2014-2017 qua trinh d6
thi hoa cuia thi x3 DI An & muc cao, lugng bd cap
phu thudc vao lugng mua, sb ngdy mua va cac bién
phap quan 1y ciia co quan nha nude. Két qua luong
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bd cap tu nhién trong giai doan nghién ctru c6 xu
hudng giam, lugng khai thac nudc dudi dat van &
muc cao (luong nudc khai thac la 84.855,38
m?/ngiy — cao hon lwong bo cap tur nhién nim 2017
13 14.492 m*/ngay). Pay la diu hi¢u quan trong canh
bao cho cac co quan quan ly can phai c6 giai phap
phong chéng kha ning suy giam ngudn nude dudi
dét va nguy co sut lun cong trinh.
3.3 Két qua nghién ciru vé ty 1¢ thAm khu

vuc Di An

Ty 1& thAm trong giai doan nghién ctru dao dong
trong khoang 21,29-38,25 % va cao nhét vao nim
2013 (dat 38,25%). Nam 2013 ¢6 lugng mua khong
cao, toc do do thi hoa thap va van con nhidu bé mit
thAm (tham thyc vat, dét tréng, déng rudng) nén viéc
b cap nudc ty nhién dién ra kha tét. Nguoc lai ty 18
thim thap nhat nam 2017 (dat 21,29%) va diéu nay
dé thay & nhitng khu vuc c6 toc d6 d6 thi hoa cao
cung véi hoat dong lap dan bé mat tham nudc ciing
nhu mo rong hé thong giao thong hay xay dung cong
trinh. Nhin chung, Hinh 6 chi ra xu huéng ty 1& tham
giam dan qua cdc nim nghién ciru, ngoai trir ndm
2016 co ty 1& tham tang 1,31% (so v&i nim 2015).
Nguyén nhéan do lugng mua va s6 ngdy mua trong
nam ting cao dan dén lwong thdm ting 1én so voi
giai doan trude do6. Ngoai ra, nghién clru wéc lugng
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ty 1& thAm bang mo hinh héi quy tuyén tinh voi
phuong trinh: TLT, =-3,421x+40,297 (R?>=0,8043).
Trong d6, t: 1a ndm dy béo (ndm); TLT;: ty 1¢ thim
clia ndm (%). Dya vao phuong trinh hdi quy & trén,
wée tinh du bao ty 16 thAm cac nam 2020, 2022 1an
luot 13 12,93 va 6,09%. Riéng nam 2022, ty 1¢ thdm

. [ rong mua
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s€ giam manh 15,2% so véi nam 2017. Céc gia tri
du bao chi thi va bao dong viéc suy giam ty 1¢ thAm
cing nhu giam luong b cap ty nhién néu nhu khong
¢6 cac nhom bién phap kip thoi gia ting bé mit thdm
nuoc.

—&— Ty 1& tham
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% 3500 30 °.
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g 1 15 =
g 1500 "
= 1000 10
500 5
0 0
2013 2014 2015 2016 2017
Thoi gian
Hinh 6: Biéu dd ty 1 thAm tinh toan qua cic nim
4 KET LUAN han ché cua nghién ctru khong tinh toan luong b6

Két qua nghién ciru cho thy lugng nudc khai
thac trong cac tang chira nudc trén dia ban thi xa cao
hon lwong bd cap tw nhién. Trong giai doan 2013-
2017, luu lwong bd cap trung binh hing nim c6 xu
hudng giam. Két qua dy bao nam 2025, lugng bd
cap vao khoang 71.110 m*/ngay va thip hon nhu cau
khai thac nudc dudi dit khoang 37.815 m¥/ngay. Dé
bao vé tai nguyén nude dudi dit cho thi xa Di An,
diéu can thiét 1a c6 chinh sach cu thé va déng bd nhu
(i) nhanh chéng hoan thién ha ting cip thoat nudc
thiry cuc khu vuc; (i) diéu tra, thong ké va yéu cau
tram 1ap giéng khoan dang khai thac trong khu vuc
da c6 nude thuy cuc; (iii) dau tw mot sd cong trinh
bd cap nhan tao nudc dudi dét dac biét la nhitng khu
vuc c6 hién tuong sut giam nhanh myc nudc dudi
dat; (iv) thuc ddy hoat dong truyén thong, thuong
xuyén kiém tra, giam sat cac cong trinh dang khai
thac sir dung nudc dudi dat.

Két qua ciia dé tai cho thay dién bién (xu hudng)
cta lugng nudc bd cap trén dia ban thi xd Di An
trong giai doan phat trién cong nghiép hoa — do thi
hoa giai doan 2013-2017. Qua do, cung cp co s¢
khoa hoc va burc tranh téng thé vé hién trang tai
nguyén nudc dudi dét tai thi xa dudi tic dong cia
qué trinh phat trién. Két qua nghién ctru con la tai
liéu hiru ich cho cac nghién ctru tiép theo. Tuy nhién,
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cap ngudn nudc mat tir cac séong sudi trén dia ban
nghién ctru. Ngoai ra, dé tang do tin cay cua nghién
clru can tién hanh quan tric va theo ddi s liéu muc
nude hang nim; xay dung duoc cic mo hinh dy bao
dién bién trir luong va chat lugng nudc cho timg thoi
ky, tng nam.

TAI LIEU THAM KHAO

Abiye, T., Masindi, K., Mengistu, H. and Demlie M.,
2018. Understanding the groundwater-level
fluctuations for better management of
groundwater resource: A case in the
Johannesburg region, Groundwater for
Sustainable Development. 7: 1-7.

Ayadi, Y., Mokadem, N., Besser, H., et al., 2018.
Hydrochemistry and stable isotopes (6180 and
62H) tools applied to the study of karst aquifers
in southern mediterranean basin (Teboursouk
area, NW Tunisia). Journal of African Earth
Sciences. 137: 208-217.

Ballukraya, P.N., 2001. Over-exploitation of
groundwater: consequences and remedial measures.
Journal of Applied Hydrology. 14(4): 27-36.

Bindeman, N.N., 1963. Assessment of the
Exploitation Groundwater Resources.
Goskomtekhizdat, Moscow, 203 pages.

Cuc théng ké Binh Dwong, 2017. Nién giam théng
ké tinh Binh Duong nam 2016. NXB Thanh
nién. Binh Duong, 385 trang.



Tap chi Khoa hoc Truong Pai hoc Can Tho

Duong Quynh Thanh, Pham Minh Day, Nguyén
Dinh Giang Nam, Nguyén Hiéu Trung va Vin
Pham Ding Tri, 2018. Tac dong thay doi luong
mua dén bién dong bd cap nuoc dudi dat téng
nong - truong hop nghién ctru tinh Hau Giang.
Tap chi Khoa hoc Trudng Dai hoc Can Tho.
54(6A): 1-11.

Hemant, B.W., Klaus, B., Ramakar, J. and Rafig, A.,
2018. Impact of urbanization on groundwater
recharge and urban water balance for the city of
Hyderabad, India. International Soil and Water
Conservation Research. 6(1): 51-62.

Ken, H. and Richard, G., 2018. Impacts of urban
areas and urban growth on groundwater in the
Great Lakes Basin of North America. Journal of
Great Lakes Research. 44(1): 1-13.

Khabhliso, L., Tamiru, A., Silindile, Z. and Michael,
B., 2019. Assessing groundwater recharge in
crystalline and karstic aquifers of the Upper
Crocodile River Basin, Johannesburg, South
Africa. Groundwater for Sustainable
Development. 8: 31-40.

Lashkaripour, G.R., Asghari-Moghaddam, A. and
Allaf-Najib, M., 2005. The effects of water table
decline on the groundwater quality in Marand
plain, northwest Iran. Iranian. International
Journal of Science. 6: 47-60.

Lién doan Quy hoach va Diéu tra tai nguyén nudc
mién Nam, 2016. Quy hoach tai nguyén nuéc
tinh Binh Duong giai doan 2016 — 2025, tim
nhin dén ndm 2035. TP. H6 Chi Minh.

Lién doan Pia chit thily vin - Dia chit cong trinh
mién Nam, 2006. Béo cdo Lap bin dd Dia chét
thily van, dia chat cong trinh ty 18 1:50.000 ving
Tan Uyén. TP. H5 Chi Minh.

Minh, H.V.T., Avtar, R. and Kumar, P., ef al,, 2019.
Groundwater Quality Assessment Using Fuzzy-
AHP in An Giang Province of Vietnam.
Geosciences. 9(8): 330.

104

Tdp 55, 86 chuyén dé: Moi truong va Bién doi khi hdu (2019)(2): 96-104

Nguyén Minh Khuyén, 2015. Nghién ctru dic diém
hinh thanh trir lugng nuée dudi dat luu vuce sdng
ven bién tinh Binh Thuéan va Ninh Th}lén. Luan an
tién sy. Truong Pai hoc Mo - Dia Chat. Ha Noi.

Phan Van Truong, 2012. Pac diém phén bd va sy
hinh thanh trir lugng nudce dudi dat ving cat ven
bién tinh Quang Binh. Tap chi khoa hoc vé Trai
dat. 34(2): 120-126.

Pham Hoa Binh, 2013. Nghi€n ctru dénh gia trir
luong khai thac nudce dudi dat bang phuong phap
mo hinh s0. Luan vén thac sy. Truong Pai hoc
Thuy loi. Ha Néi.

S¢ Tai nguyén va Mai truong tinh Binh Duong,
2007. Dicu tra hién trang, quy hoach va xay
dung co so dfr liéu phuc vu quan ly tai nguyén
nudc dudi dat tinh Binh Duong. Binh Duong.

S¢ Tai nguyén va Mdi truong tinh Binh Duong, 2010.
Béo cdo Phan vung khai thac nude dudi dat khu
vuc phia Nam Binh Duong. Binh Duong.

S¢ Tai nguyén va M6i trudng tinh Binh Duong,
2015. Bdo cao tong ket de tai Dicu chinh, xac
dinh bo sung vung cam va han ché khai thac
nudc dudi dat tinh Binh Duong. Binh Duong.

S¢ Tai nguyén va Mdi truong tinh Binh Duong,
2017a. Bao c4o hién trang moi trudong tinh Binh
Duong. Binh Duong.

S¢ Tai nguyén va M6i truong tinh Binh Duong,
2017b. Bao céo ket qua quan trac dong thai nude
dudi dat nam 2016 va nam 2017. Binh Duong.

Trung tdm Quan tric Tai nguyén va Moi truong Binh
Duong, 2018. Bao céo ket qua quan trac dong thai
nudce dudi dat nam 2016 va 2017. Binh Duong.

UBND tinh Binh Duong, 2018. Béo céo tong hop
tinh hinh kinh té€ - xa hoi tinh Binh Duong nam
2017. Binh Duong.

Yamane, T., 1967. Statistics, An Introductory
Analysis, 2" Edition. Harper and Row, New
York, 919 pages.



