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TOM TAT

Nuée duéi dat 1a mét nguon tai nguyén
quan trong cua cac tinh thugc khu vuc bdn ddo
Ca Mau. Nuée dirgc cung cap cho céc link vuc
dan sinh, céng nghiép, ndng nghiép, nudi trong
thiy hai san. Pdc biét, tai khu vic nay nguon
nuéc mat phan Ién @@ bi 6 nhiém, musn sir dung
duoc phdi théng qua xi ly, chinh vi vdy nudc
dudéi dat tré thanh nguon cung cap chinh. Dudi
ap luc cua si phat trien kinh té x& hdi, si gia
ting ddn so, toc d¢ do thi héa cua khu v,
nguon tai nguyén nuwée dang chiu nhiéu &p luc
I6n vé khai thac va siz dung, luu heong khai thac
hang nam 1ém hon heong bé cdp ¢ hau hét céc
tdng chita nuwée dudi dat, muc nude dudi dat
dang ha thap dan hang nam. Theo thong ké tir
nam 2000 dén nam 2010 muc nuée dudi dat ha
tir -Om dén -14m (c6 nhitng noi muwc nwéc ha
thap dén -28m bén dwéi muc nuéc bién) céac
tang chiza nuc gpz-s, qps trong khu viee ¢6 do
ha thdp 16n nhat tai céac tinh Bac Liéu va Soc
Trang. Luu lwong khai thic nwée dwéi dat trong
khu vue ting tir 159.914 dén 931.944 m¥/ngay,
lrong bé cdp giam tir 526.121 xuong con
185.004 m3/ngay. Mdc khéc, chdt heong nuwéc
dudi dat dang suy giam ca ve trir lwong va chat

Tir kh6a: DPSIR, Nudc dudi dat ban dao Ca Mau.

lwong duéi tic dong bién doi khi hdu va hogt
déng khai thac. Bai b4o nay sir dung chudi chi
s6 DPSIR dé danh gid méi quan hé nhan qud
cua Cac yéu to tac dong dén moi truong nudc
dudéi dat trong khu viec, tir dé dé xuat cac gidi
phép thich itng dudi cdc tic déng ndy. Két hop
sir dung cac chi sé ddnh gid méi trieong nuwéc
dudi dat dé dinh lwong cdc tdc dong gay suy
thodi nguon muée dudi ddt, két qua chi ra rang:
nguon nuwdc sir dung chi yéu ¢ ban dao Ca Mau
la nw6e dudi dat (85,74%), heong nuée dwdi dat
c6 thé tai tao trén dau nguwoi con rat thap (80,06
I/ngay/nguoi), lrong meéc that thoét ra khoi hé
thong tang chiza meéc 16n hon nhiéu so Véi
lirong b6 cdp (141,02%), tuy nhién hrong nuwéc
khai thac phuc vu cho sinh hogt con trong gidi
han cho phép cua tang chira nuwéc (8,71%).
Théng qua cac chi sé cho thdy heong nuede dudi
dat khu vire ban dao Ca Mau bj suy giam nhung
van con trong gidgi han an toan. Két qua bai bao
nay gitp cho cac nha quan ly, qui hogach va sir
dung tai nguyén mude dudi dat c6 céi nhin tryc
Quan hon vé méi truong nuwée dwdi ddt ban dao
Ca Mau.
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1. GIOI THIEU CHUNG

Khu vire ban dao Ca Mau ¢6 ngudn nudc
mat chiu anh huéng ché do thuy tridu nén
thuong xuyén bi nhiém man, va day 1a khu vuc
¢ nén kinh té lta nuée 1a cha yéu nén thuong
xuyén bi 6 nhidm phan bon, thubc trir su. Bén
canh do, cac tang nuwdc nam ndng trong khu vuc
phan 16n 1a nudc lo hodc nuée man khéng phu
hop cho muc dich sir dung an udng, sinh hoat
cta ngudi dan[1]. Do do, nude dudi dit ndm sau
1a sy hra chon an toan va tré thanh ngudn cung
cap nudc chi yéu cho céc hoat dong séng va
sinh hoat & khu vire ban dao Ca Mau. Hé théng
quan ly viéc khai thac su dung va bao vé tai
nguyén nuéc dudi dat con long léo, diu nay
dan dén viéc khai thac qua muc va khong thé
kiém soat[8]. Hoat dong khai thac nudc dudi dat
ngiy cang gia ting tir nhimg nam 1990, két qua
lam muc nudée suy giam dang ké. Pac biét trong
10 nam tro lai day cac ting chira nudc dudi sau
nhu Pliocenegiira (n,?) da trg thanh muc tiéu
khai thac [5]. Vi cac tang chira nwdc nam sau la
muc tiéu chinh khai thac st dung trong khu vuc
d4 tao ra strc ép dén cac TCNsAu, cu thé tir nim
2000 dén 2010 muc nudc dudi dat trong khu
vuc suy giam tir -0 dén 14m, c6 noi myc nudc
ha dén -28m so v&i muc nude bién [4], su suy
giam muc nudc lién tuc d gy tac dong xau dén
kha nang hap thy, luu trit cia céc ting chua
nudéc, kéo theo céc hién twong sut 1Gn bé mat dat,
muc nudc ngam bi ha thap gay anh huong dén
hé sinh thai sir dung nuée ngam trong khu vuc;
ddng thoi chit lwong nude dudi dat ciing suy
giam (qua trinh xam nhap man trong khu vyc)
lam anh hwong nghiém trong dén stic khoe cua
con ngudi, ciing nhu cac sinh vat khac song
trong khu vyc [8][3]. Trudc tinh hinh khai thac
va sir dung nuée dudi dét trong khu vue, dé dam
bao khai thac bén vitng méi truong nudc dudi
dat nhém tac gia tién hanh danh gia moéi truong

nude dudi dat ca vé mat ty nhién va x4 hoi bang
chudi chi s6 DPSIR [10] dé c6 giai phap quan Iy
phu hop hon, dong thoi str dung céc chi s6 trong
b6 chi sb bén viing tai nguyén nude dudi dat cua
Unesco [8] dé dinh lwong céc théng sé trong
chudi DPSIR, va xem xét cac tac dong cua bo
chi s6 dén moéi truong nude dudi dat khu vuc
ban dao Ca Mau.

2. CO SO TAI LIEU VA PHUONG PHAP
NGHIEN cUU

2.1 Khu vec nghién ctru

Ban dao Ca Mau la mot trong 4 khu vuc
thuoc dong bang séng Cuu Long (PBSCL),
duoc bao quanh boi bién Pong & phia Pong —
DPoéng Nam, bién Tay ¢ phia Tay — Tay Nam, hé
thdng séng Hau & phia Bic, kénh Rach Séi Vam
Cong & phia Tay Bac (Hinh 1). Cao trinh dia
hinh so véi muc nuéc bién khu vyc trung tam
1,0 — 1,5m va khu vuc giap bién chi con 0,3 —
0,7m[8]. Theo két qua diéu tra dan sb cua tong
cuc théng ké, dan s6 Ban Pao Ca Mau tinh dén
cudi nam 2010 khoang 6.176.350 nguoi. Nhu
cau s dung nudc dudi dat phuc vu cho sinh
hoat khoang 487.560 m®/ngay [5]. Hién trang
khai thiac nudc dudi dat trén toan khu vuc
khoang 997.803 m¥ngay. Trit luong khai thac
tiém niang nudc dudi dit khoang 11.456.479
mé/ngay [12].

Khu vuc nghién ctu voi hé théng gom 8
tang chtra nuéc holocene (gh), pleistocene trén
(gps), pleistocene gita trén (qp2-s), pliocene gitra
(n2?), pliocene dudi (nz*), miocene trén (n:°) va
miocen giira trén (n:*®) [5]. Nhin chung, mdi
don vi dia chat thuy van duoc chia lam 2 phan.
Phan trén bao gom cac tram tich phu sa, dat sét
hodc sét pha cd hé s thim kém, phan dudi c6
hé sb thdm tét hon bao gom cét hat min dén thd,
cudi soi, va da cudi vai kha ning chira nudc tot

[5].
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Hinh 1. Ban dd khu vuc Béan dao Ca Mau

2.1 Phuong phap nghién ciru

Dé nghién ctru danh gia cac vin dé vé moi
truong nude dudi dit nhém tac gia st dung
chudi chi s6 DPSIR ghi lai mot cach don gian
cac mdi quan hé giira cac yéu t6 trong xa hoi va
moi truong nude dudi dit, n6 ¢d thé xem nhu 1a
mot cong cu giao tiép hiéu qua gita cac nha
nghién ctu tir cac linh vuc khac nhau, cac nha
quan ly hoach dinh va cac bén lién quan [6]. Cac
thanh phan trong chudi bao gom cac méi quan
hé: Drivers (hoac Driving forces), Pressure,
State, Impacts, Respones (Hinh 2). Bong luc
(Drivers) trong cac hinh thirc x& hoi, kinh té hay
cac dién bién moi trwong gy ap luc (Pressure)
1én trén moi trudng va nhu mot hé qua, cac yéu
t6 moi truong (State) s& thay ddi, diéu nay dan
dén cac tac dong (Impacts) va c6 thé goi ra cac
phan tmg (Responses) moi truong va xa hoi, va
day chinh ngudn cung cap dit liéu tr lai cho
Drivers, State hoac Impacts. Cac chi sé dugc
tinh toan trén co s¢ thu thap, phan tich va tong
hop tai liéu tir cac dé tai, du an, cac bai bao
trong va ngoai nudc.

St dung tiét
kiém nwée, cai

thign théng tin

Drivers Impacts

Sinh hoat, Xam nhz‘gg man,
cong nghiép, sut lim be mgt
néng nghiép, . sat 1& dht

dan sé... -

Pressures State

Triv heong nde

Thay déi khi
hiw, khai thac
nwée. 6 nhidm

suy giam, chat
hrgng nwéce thay

. dai....
nwée...

Hinh 2. C4c méi quan hé nhan qua trong chudi chi sb
DPSIR

Trong bai bao nay, nhom tac gia s& trinh
bay mdi quan hé cua khung danh gia DPSIR
thong qua cac chi sé dai dién cho ting thanh
phan. Pai dién cho thanh phan Driversla chi sb
nude dudi dat c6 thé tai tao trén dau ngudi, 1 chi
s6 dai dién cho thanh phan Pressures la chi sb
khai thac nudc dudi dat so véi trir luong khai
thac tiém ning cua tang chira nudc, 1 chi sb
thugc thanh phan State 1a chi sé st dung nudc
dué6i dat phuc vu sinh hoat,va chi sb tac dong
cua xam nhap man va ban db dang I0n tinh theo
Lohman dai dién cho thanh phan Impacts.

Cong thuc Lohman:
Ab = Ap(S/yw- nbp) @

Trong do
Ab — Gia tri syt lGn cua tang chira nuéc

(m);

Ap - Ap luc do su ha thip chiéu cao cot
ap cua tang chira nuwdc co 4p qua cac thoi ky
(N/m?).

Ap=y,Ah,Ah - Dd ha thip chiéu cao cot
ap (m).

n - Do 15 rdng cua tang chira nudc (%);

Av - Trong lugng riéng cua nuéc, 9810
(N/m?);
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S — hé sb nha nudc dan hoi (hoic gia tri
nay duoc tinh bang tich hé s6 nha nude dan hoi
Vi bé day tang chira nuée, S.m) - O ddy, nhom
tac gia sir dung ca hai gid tri dé tinh toén;

b — Chiéu day tang chira nuéc (m);

B —He s6 gian thé tich cua nuéc, B=1/E,,
E, la mddun dan hdi cua nudc EW:2,1><109
N/m2,

Sau khi tinh 10n, nhém nghién cau xay
dung ban d6 déng tri lun cho Ban dao Ca Mau.

Cac chi sb duoc lya chon dua trén cac
nguon tai liéu hién co, ddng thoi dam bao danh
gia duoc cac van d& cip thiét cia moi truong
nude dudi dat khu vee Ban dao Ca Mau mot
céch cu thé va rd rang nhat. Cac chi s6 nay gidp
cho céc nha quan ly, cdc nha quy hoach cing
nhu nguoi dan hiéu rd hon vé vai tro cua nudc
duéi dit va cac tac dong cua viéc khai thac nudc
du6i dat qua muac. Tir d6, dé ra cac giai phap
khai théc str dung va bao vé hiéu qua ngudn tai
nguyén NDD.

3. KET QUA VA THAO LUAN

DRIVERS: Dé cap dén céc yéu té nén tang
cua mot xa hoi ma tac dong truc tiép dén moi
truong nude dudi dat. Toc do gia tang dan sb 1a
mét trong nhitng yéu té chinh duoc quan tam
trong bao cao nay. Nhdm tac gia da s dung chi
s6 NDD c6 thé tai tao trén dau nguoi dé dy bao
kha nang can kiét nguon tai nguyén NDD trong
tuong lai trude toe do gia ting dan sb.

3.1 Chi s6 nguén NDD c¢6 thé tai tao trén dau
nguwoi (I/ngay/nguoi)

Muc dich ciia chi s6 1a wéc tinh nguon
nuée dudi dat phuc vu cho sinh hoat, cac hoat
déng néng nghiép, cong nghiép va cac muc dich
khéc. Ngudn NDD nay lién quan dén sé nguoi
sir dung, day la nhan té quan trong trong sy phat

trién kinh té va xa hoi cua khu vuc nghién cau.
Chi sb dugc xac dinh bang tong ngudén NDD ¢
thé tai tao duoc hang nim trén dau nguoi trong
mat vung nghién ciru.

Tong nguon NDD c6 the tai tao (/ngay)

I : .
! Tong dan s0 (ngudi)

Thang d4nh gia chi s6 nay nhu sau:

- Thap: >1.000 I/ngay/ngudi.

- Trung binh: 500 - 1.000 I/ngay/nguoi.

- Cao: <500 I/ngay/nguoi.

(Nguon theo huréng dan ciia UNESCO [7])
3.1.1 Téng nguon NDD cé thé tai tao

Tong ngudn NDD co thé tai tao dugc xéac
dinh tir cac nguodn sau:

- Ngudn bé cap tu nhién theo pham vi dia
ly caa khu vuc nghién ciu;

- Ngudn nuéc tir ving 1an can chay vao
khu vuc nghién ctru va chay ra khoi ving nghién
cau,

- Ngudn thdm tir trén mat nhu soéng, bién;

- Ngudn thoat tir tang chira nudc dén hé
thdng sbng subi;

- Ngudn bé sung nhan tao.

Trong béo c4o nay, sé liéu tinh toan duoc
xéc dinh tir mé hinh dong chay nudc dudi dat
sau khi d4 hiéu chinh [4] (Bang 1).

Nhu vay, tong nguén NDD cé thé téi tao
dugc 1a hiéu s cua téng lvong nudc chay va va
téng lwong nudc chay ra theo 2 mua, va bang
494.479 m®/ngay cho toan khu vyc Ban dao Ca
Mau.

3.1.2 Téng dan sb

S lidu téng dan sé tinh ton cho khu vuc
dugce xac dinh tir téng cuc théng ké tinh dén
nam 2010 [9]12 6.176.350 ngudi (Bang 2).
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Bang 1. Cac ngudn NDD c6 thé tai tao khu vuc BDCM

. . Mua khd (m®/ngay) Mua mua (m®/ngay)
Nguén c6 thé tai tao
Chay vao Chayra Chay vao Chayra
Luong thim tir bién phan bb 107.797 -767.050 176.220 -774.543
Lugng thim tir song, bién 180.849 -549.992 195.997 -751.840
Lugng bd cp tir mua 185.004 0 2.492.037 0
Téng cong 473650 | -1.317.042 | 2.864.254 | -1.526.383

Bang 2. Théng ké dan s6 BDCM niam 2010

STT Tinh Dan sb (ngudi)

1 Can Tho 1.195.100

2 Hau Giang 760.400

3 Séc Trang 1.297.500

4 Kién Giang 849.850

5 Bac Liéu 863.300

6 Ca Mau 1.210.200
Téng cong 6.176.350

Nhu vay, chi s6 nguén NDD c6 thé tai tao
trén dau nguoi dugc xac dinh:
| 494.479x1.000
~ 6.176.350

~ 80, 06 (I/ngay/nguoi)

Theo két qua tinh toan nhu trén chi sb
nguém NDD c¢6 thé tai tao trén dau nguoi thude
mic d6 cao (khong bén vitng). Ngudn nudc
dué6i dat van dong co thé tai tao (khong ké dén
lugng tich trir) khong thé dap umg dwoc nhu cau
phét trién cua khu vuc trong twong lai. Van dé
dit ra cAn phai co cac bién phap tai sit dung
nuéc da s dung va cac bién phap bd sung nhan
tao.

PRESSURES: Tur két qua chi s6 NDP ¢6
thé tai tao trén dau ngudi tao ra mot ap luc

(Pressures) ddi vé6i van dé can kiét ngudn nuéc
do khai thac. Trong bao cao nay, nhém tac gia
sir dung chi s6 hién trang khai thic NDD so vi
trit lwong khai thac tiém nang dé dinh luong lai
hién trang khai thac NDD.

3.2 Chi sé khai thac NDD so véi trir lwong
khai thac tiém ning

Tong lrong NDD khai thac (m? /ngay)

I,= *100%

* Trir lwong khai thac tiém ning (m? /ngay)

Thang d4nh gia chi s6 nay nhu sau:

- Thip: <25% (Bén viing).

- Trung binh: 25 - 40% (Kém bén viing).

- Cao: >40% (Khong bén viing).

(Nguon theo huréng dan cia UNESCO [7])

Tong lwong NDD khai thac va tri luong
khai thac tiém ning (nudc nhat) dugce xac dinh
dua trén hién trang khai thac NDD trong bao
c4o sb 12 “Béo c4o hién trang khai thac sir dung
nude dudi dat” trong du an “Panh gia tac dong
cua bién d6i khi hau dén tai nguyén NDD ving
ddéng bang sdng Cau Long, dé xuat cac giai
phép ung pho” [8].

Két qua tinh toan duoc trinh bay trong bang
dusi day (Bang 3).

Theo két qua tinh toan, chi s thuoc muc
d6 thap (bén viing), co thé khai thac thém phuc
vu cho sy phét trién kinh té va xa hoi (hinh 3).
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Bang 3. Két qua tinh toan chi s6 khai thac NDD

S0 Véi trir lugng khai thac tiém nang

N Tri lwong
h:::g khaithic |
) 2
- : e

Tin Khaithac | Do TARE | o

(mngay) nudc nhat

(m¥ngay)
Cin Tho 188.844 | 1.503.932 | 12,56
Hau Giang 62.543 | 1.156.133 | 541
Séc Tring 244.850 | 2.566.765 | 9,54
Phan tinh 93.7205 | 965.378,5 | 9,71

Kién Giang

Bac Liéu 248728 | 3.403.710 | 7,31
Ca Mau 159118 | 1.860.561 | 8,55

Pé danh gia mic do khai thic NDD theo
ting tang chira nuwdc, nhém nghién ciu ciing da
danh gia hién trang khai thac NDD theo tang
chua so véi trit luong khai thac tiém ning. Cac
s6 liéu tinh toan ciing dugc xac dinh dua trong
béao cao dd dé cap & cac muc trén.

Bang 4. Két qua tinh toan chi s6 khai thac so
V6i trir luong khai théc tiém ning theo TCN

Trir lwong khai

Téng Trit luong thac tiém niing

chtra khai thac , 12%
—_— (m¥Ingay) nudc nhat
(m®ngay)

qps 54.337 931.110 5,83

qp2-3 653.077 3.059.785 21,34

gp: 116.765 2.427.108 4,81

n2? 163.052 2.427.534 6,72
n2t 2.183 1.958.327 0,11
na® 11.314 1.490.615 0,8

‘jr

= ®7 o e

J Hau Gian
Kién Giang i <
(\M- .54
Al \1 ) S6c Trang
. |
.31
Bac Liéu

Hinh 3. Ban d6 phan viing chi s6 khai thac so vei
trir lwong khai thac tiém nang

Két qua tinh todn (Bang 4) cho thay tang
chtra nuéc qpzs dang dugc khai thac chu yéu
(chiém 21,34%) trong khu vuc, trong khi cac
tang chira nude sau bén dudi con tiém nang khai
thac cao. Vi vay, can han ché khai thac tang
chira nudc qpz-3 va chuyén dan viéc khai théc ¢
c4c tang chira nudc khéac. Tuy nhién cac két qua
trén day can phai duoc can nhic xem xét, vi cac
s6 lieu théng ké vé hién trang khai thac con
dang gap rat nhiéu kho khan, khong thé thdng ké
chinh xac sé lwong cong trinh khai thac ciing
nhu lvu lwong khai thac, dac biét la cac cong
trinh khai thac nho 1€, dan sinh.

STATE: Tur két qua &p luc (Pressures) vé
vin dé khai thic NDD & hién tai, nhom tac gia
xem xét dén nhu cau cap nudc cho sinh hoat vi
day 1a diéu kién khong thé thiéu trong doi song
cua nguoi dan.Trong bao cdo nay, nhom tac gia
lya chon chi s6 NDD cho sinh hoat dé d4nh gia
tinh hinh, trang thai st dung NDD so vé6i cac
ngudn nudc khac.
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3.3 Chi s sir dung NDP cho sinh hoat

_ NDD Kkhai thac cho sinh hoat (m®/ngay)
* Nhu cdu s dung nude sinh hoat (m? /ngay)

Thang d4nh gia chi s6 nay nhu sau:

- Thip: <25%.

- Trung binh: 25 - 50%.

- Cao: >250%.

(Nguon theo huréng dan ciia UNESCO [7])

NDD duoc khai thac phuc vu cho sinh hoat
duoc xac dinh dya trén bao céo sb 12 “Béo cao
hién trang khai thac st dung nudc dudi dat”
trong dy an “Panh gia tac dong cua bién doi khi
hau dén tai nguyén NDP ving dong bang séng
Ctru Long, dé xuit cac giai phap ung ph6”[8].

Nhu cau sir dung nuéc cing duoc lay tir
bao cao sé 12. Luong nude nay duoc tinh toan
theo quy dinh tai Quyét dinh cua Thu tudng
Chinh phii s6 63/1998 QD-TTg ngay 18/3/1998,
tiéu chuan ding nuéc cho timg ddi twong ung
VGi cac giai doan phét trién.

Két qua tinh toan (Bang 5) cho thiy chi sb
su dung NDD cho sinh hoat thugc mirc d6 cao
(khédng bén viing), ngudn nudc phuc vu cho sinh
hoat ciia ngudi dan chu yéu 12 ngudn tai nguyén
NDD. Tuy nhién sb liéu hién trang khai thac
trén day 1a chua day du vi khong thé théng ké va
xac dinh chinh xac trit lwong khai thac & cac
giéng khai thac nho l¢, dan sinh.

Bang 5. Két qua tinh toan chi s6 sir dung NDP
cho sinh hoat

Khai thac | Nhu ciu
i | nout | sinpout | 0%
(m¥ngay) | (m¥ngay)
Cén Tho 101.398 119.196 | 85,07
Hau Giang 31.548 54,552 57,83

x100%

SécTring | 73190 | 94.848 | 77,17
Phan tinh

fan tin 61325 | 64.848 | 94,57
Kién Giang
Bac Liéu 63.072 | 65880 | 95,74
Ca Mau 87493 | 88236 | 99,16

Bang 6. Bang thong ké nhu cau sir dung NDD

khu vuc BbCM
. Nhu cA .
Nhu cau ngnCau Nhu cau
Tinh sinh hoat 9 cbng nghiép
(miingay) | "I | (momgay)
(m*/ngay)
Cin Tho 119.196 | 4.352.347 | 365.626
Hau Giang 54,552 4.775.949 63.781
Séc Trang 94.848 8.805.095 151.525
Phantinh 1) o18 | 6.428.357 | 70.712,5
Kién Giang
Bac Liéu 65.880 6.177.360 66.565
CaMau 88.236 [10.501.640 | 186.140

Phan tramnhu cau st dung nméc
=0 i
-0 1%

BIhu ciu sinh hoat

OMNhu ciunéng

\_")_ 0 0

Hinh 4. Phin trim nhu ciu sir dung NDD cho cic
muc dich khac nhau

Khai thac nudc dudi dat con dugc st dung
dé dap ung cho nhiéu nhu ciu st dung nudc
khic nhu nhu cau st dung nuéc cho néng
nghiép, nhu cau sir dung nudc cho cong nghiép
(Bang 6).
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Nhu cau st dung nuéc cho ndng nghiép
(phan 1én cho tudi tiéu) 1a chi yéu (chiém 97%)
(Hinh 4), vi vay ngudn nudc dudi dit duoc khai
thac phan 16n dap tng nhu cau nay. Tuy nhién,
day 1a ngudn nudc ¢ thé tai tao dugc cho hé
thdng tang chira nude, nén khong xét dén, ma
van dé quan tam |a chit luong nudc.

IMPACTS:Tir cac thanh phan trén cho
thdy hoat dong sir dung va khai thac nudc dudi
dat 12 khong bén vimg trong twong lai. Do do,
nhém tac gia lai tiép tuc xem xét dén tac dong
d6i voi cac tang chira nuwéc, ma nguyén nhan
cha yéu 1a do khai thac nudc quéa mirc. Trong
bao c4o ndy nhom tac gia so dung chi sé
Cl™ /(HCO;) dé danh gia kha ning x4m nhap
man cua nudc bién vao tang chira nude[2].

Bang 7 la két qua théng ké chi sb
Cl- / (HCoz) cho cac ting chtra nude dua trén
c4c mau thu thap dugc tir cac giéng khoan quan
tric va giéng khoan khai thac do Lién doan Quy

hoach va Piéu tra Tai nguyén nudc mién Nam
thuc hién.

Két qua thdng ké cho thay cac tang chta
NUGC Pz-3, qP1, VA N2 véi sb mau c6 kha niang
xam nhap man thap chiém ty ¢ 16n, tang chta
nuéc ndNY gps Va cac ting chira nudc sau nytva
n:3 véi s6 mau c6 kha nang xam nhap man cao
chiém gan 50 %. Tuy nhién, ting chira nudc sau
n,2 va n;3 chi ¢ hai mirc kha ning, cho thiy con
¢6 kha nang khai thac & cac ting nay.

Két qua tinh 1Gn do ha thdm muc nuée dudi
dat theo cong thac Lohman thé hién trén ban d6
hinh 5, két qua cho thay cac khu vuc c6 téc do
IGn 16n nhét tap trung doc bd Nam séng Hau do
IGn 16n nhat 2,4 cm/ndm, nhé nhit 0,4 cm/nam,
trung binh 1,3 cm/nam. Tuy nhién téc d6 ldn
nay chua thé hién dwoc nguyén nhan gay Iin do
khai thac ha thdp muc nudc dudi dat, cac khu
vuc 1an nhiéu tap trung tai cac noi co bé day
tang chira nudc lon.

Bang 7. Két qua thong ké chi sb danh gia xAm nhap man ctia nudc bién vao tang chira nude.

Mrc xam nhap
STT| TCN S6 luong mau Cao Trung binh | Thip Rat thap
>2 15-20 | 1-15 <1

1 qps 29 48.28% | 10.34% 0 41.38 %
2 QP23 90 16.67% | 2.22% 556% | 75.55%
3 qp1 14 28.57 % 0 7.14% | 64.29%
4 Nz 23 17.39 % 0 435% | 78.26%
5 Nzt 15 46.67 % 0 0 53.33 %
6 N3 8 50 % 0 0 50 %
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Hinh 5. Ban d déng tri lin BDCM (cm/nim)

RESPONES: Truéc &p luc ddi voi tai
nguyén nude dudi dat khu vue ban dao Ca Mau,
d4 c6 nhiéu don vi trong va ngoai nudc dau tu
nghién ciru bao vé moi truong nudc dudi dat
nhu: Lién doan qui hoach va diéu tra tai nguyén
nuéc Mién Nam di nghién cau dy 4n: “Péanh
gia tic dong cuia bién doi khi hau dén tai nguyén
nuée dudi dat ving dong bang séng Ciru Long,
dé xuat cac giai phap tng phd” nghiém thu nim
2014. Lién doan ban d6 dia chat mién Nam dang
thuc hién dé tai vé tac dong bién doi khi hau dén
moi trudng dia chat ddng bang séng Ctu Long.
Va mot s6 té chire cia cac nudce trén thé gisi dic
biét la chinh phu Ha Lan d4 tai trg nhiéu du an
nghién ctru Vvé tai nguyén nude dong bang sdng
Mé Kong két hop véi Lién doan Qui hoach va
Diéu tra Tai nguyén nuéc Mién Nam va truong
PH Can Tho. Bé Tai nguyén va Moi trudng da
stra d6i bd sung luat vé& Tai Nguyén nudc nim
2012. Tai céc tinh thuoc khu vuc ban dao Ca
Mau d4 va dang thuc hién cac dé an qui hoach
va str dung ngudn tai nguyén nude dudi dat.

Trudc thuc trang vé méi trudng nude dudi
dat khu vuc ban dao Ca Mau nhém tac gia dé
Xuit mot sb giai phap thich ung véi cac tac dong
nay gom:

- Can nghién cau xay dyng mang ludi quan
trac voi mat do pha hop dé dam bao c6 thé quan

tric dwoc tbc do suy giam muc nudc va lan
truyén man tai cac khu vuc khai thac nhiéu.

- Nghién ciru lya chon céc giai phép b cap
nhan tao tai nhimg noi c6 lwong nudc ngam
khan hiém, c6 thé st dung giai phap thu gom
nuéc mua bd cap cho cc ting chira nude dang
khai thac trong khu vuc.

- Tuyén truyén gido duc nang cao nhén
thac, y thac cia nguoi dan gidp cho viéc s
dung nud6c hop ly hon.

- Thay d6i co ché chinh sach quan ly va
cap phép khai thac nuéc trong cac khu vuc khan
hiém.

- Xay dung co ché mé rong quan hé hop
tac Voi cac to chirc nude ngoai dé tranh thu
nguodn hd tro tir cac nudce phat trién trén thé gioi
trong viéc nghién ctu bao vé ngudn tai nguyén
nude dudi dit.

4. KET LUAN

Duéi toc d6 gia ting dan sb cao (Drivers),
nhu ciu str dung nudc ciing theo d6 ma gia tang.
Chi s6 nguon NDD c¢6 thé phuc héi trén dau
ngudi thuéc mic do cao — khong bén viing
(khoang 80,06 I/ngay/nguoi) & khu vuc Ban dao
Ca Mau. Ngudn nudéc van dong c6 thé tai tao dé
dap ung cho mdi nguoi 1a khong bén viing, do
d6 khong thé dap ung duoc nhu ciu si dung
nudc trén dau ngudi trong twong lai & khu vuc
Ban dao Ca Mau.

Két qua tinh toan chi sé khai thac NDD so
V6i trit lwong khai théc tiém ning (Pressures)
thuéc muac thap, nam trong giéi han an toan.
Tuy nhién, chi sb ndy can dwoc xem Xét can
than va phai két hop thém maot sé cac chi sb
khac trude khi dua ra quyét dinh.

Két qua tinh toan chi s st dung NDP cho
muc dich sinh hoat(State) thuoc mac cao —
khéng bén vimg. Trong d6, khu vuc tinh Hau
Giang c6 gia tri nho nhat (khoang 57,83%) va
khu vuc tinh Ca Mau ¢6 gia tri 16n nhat (khoang
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99,16%). Ngudn nude dudi dat 1a ngudn cung
cap chinh dé dap ung cho muc dich sinh hoat
khu vire Ban dao Ca Mau. Ngoai ra, nguén nuéc
dué6i dat duoc khai thac con cung cap cho cac
muc dich khéc, trong d6 nhu cau néng nghiép la
chu yéu (chiém 97%). C6 thé sir dung céc két
qua nay can ddi luu lugng khai thac NDP dap
g cho ting nhu cau va cho timg khu vuc.

Nhin chung céc chi sb cho thay véi muc do
gia ting dan sd, nhu cau sir dung nudc va muc
d6 khai thaic NDP nhu hién tai la khong bén
virng, sé& tic dong (Impact) dén cac van dé moi
treong NDD ma trong mét vi du trong bao cao
nay dua ra 1a kha nang xam nhap man cta nudc
bién vao tang chtra nuéc.

Do d6, can phai c¢6 nhiing bién phap
(Respones) dé xu 1y hiéu qua cac vin dé moi
trudng hién tai nhu xdm nhap man, & nhiém
nuéc dudi dat,... va c6 ké hoach quan Iy hiéu
qua trong viéc khai thac va sir nguon tai nguyén
NDBD nhu phéan ving khai thac, cim khai théc,
¢6 cac dinh muc trong hoat dong khai thac NDD,
tuyén truyén sir dung nudc tiét kiém, tan dung
c4c ngudn nudc co thé st dung, thuc hién cac
giai phap bd sung nhan tao, ...

Loi cdam on: Nhém nghién ciru xin duoc
guri 161 cam on chdn thanh dén ban lanh dao
Lién doan quy hoach va Piéu tra Tai nguyén
nuéc mien Nam, cac ban dong nghiép da gidp
dd hé tro tai liéu dé hoan thanh bai bao nay.
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ABSTRACT

Groundwater is an important resource of
provinces in Ca Mau Peninsula. The water is
supplied to household, industrial, agricultural
and aquacultural activities. More important, in
this area, as the majority of surface water is
contaminated and requires further treatment to
become usable, the main source of water supply
is the groundwater. Under the impacts of social-
economic  development, the increase of
population and the urbanization rate in the
region, groundwater resource is under a
pressure of exploitation and utilization. Yearly
exploited amount of groundwater is larger than
the replenishment amount in most aquifers, so
the groundwater level is lowered gradually year
by year. According to statistics from 2000 to
2010, the groundwater level has been lowered
from 0 to -14m (in some places, the water level
is lowered to -28m below sea level) in gp2-3 and
gpl aquifers, with the highest drops in Bac Lieu
and Soc Trang provinces. The amount of
pumped groundwater in the region has been
increasing from 159.914 to 931.944 m3 / day,
whereas the replenishment amount has been
decreasing from 526.121 to 185.004 m3 / day.
Stated otherwise, groundwater in the region is

declining in both volume and quality under the
impact of climate change and exploitation
activities. This paper uses the DPSIR framework
to assess causal relationships of factors that
impact to the groundwater environment in the
region, and thereby propose appropriate
solutions under the impacts. In combination
with groundwater environmental indicators to
quantify  the  degradation impacts to
groundwater resource, the results of this paper
indicate that water supply used mainly in Ca
Mau Peninsula is groundwater ( 85.74%); the
capacity of renewable water per capita in the
region is still very low (80.06 | / day / person);
the water loss from aquifer systems is much
larger than the amount of replenishment
(141.02%), however the amount of water
extraction for domestic service was still in
permissible limits of the aquifers (8.71%). The
numbers show that groundwater in Ca Mau
Peninsula is in decline but still within safe limits.
Results from this paper can give authorities a
more intuitive view about the current situation
of groundwater when planning and using water
resources.
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