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Panh gia su ton thuong do tac dong xam
nhap man dén tang chira nudc pleistocene
gitra - trén (gp2-3) vung ban dao Ca Mau

Pao Hong Hai, Nguyén Dinh T

Tém tit—T4c dong cia bién dbi khi hdu (BDKH) va
hoat dong khai thic quid mic dang lam suy gidm
chit lrong va trir lwong nuée dudi dit khu vue ban
dio Ca Mau. Nghién ciru nay sir dung chudi chi sb
GALDIT danh gia kha niing tén thwong ngudn tai
nguyén nuée duéi dit do xAm nhap min duéi tac
dong ciia hoat dong khai thac va muc nwéc bién
ding. Két qui phan ving theo chi s6 GALDIT cho
thiy sw ton thwong do tic dong ciia xAm nhap min
ciia tAng chira nuéc Pleistocen giira — trén (gpz-3) c6
mire dd tir trung binh dén cao. Khu vue c6 kha ning
bi ton thwong cao phén 16n thudc tinh Ca Mau va
Séc Tring, chiém khoang 54,52% dién tich khu vuc
nghién ciru, khu vire ¢6 kha ning bi tén thwong mirc
dd trung binh thudc cac tinh Kién Giang va Bac
Liéu. Két qua nay c6 thé dwoc sir dung lam co s&
hoach dinh chinh sich phu hg¢p trong viéc quy
hoach, khai thac, sir dung tai nguyén nwéc duéi dat
bén virng, va xdy dung cic khuyén cdo hop Iy cho
nguwoi dan trong khu vue nghién ciru.

Tir khéa— sw ton thwong tai nguyén nwéc xAm
nhap min, chi s6 GALDIT, nuwéc dwéi dat, ban déo
Ca Mau.

1 MO PAU
hu cau khai thac va st dung nuée dudi dat
ving ven bién ngdy cang gia ting dé dap
{mg yéu ciu phat trién kinh té - x4 hgi. Bén canh
d6, hién tugng nudc bién dang do tac dong cua
bién ddi khi hdu toan ciu ciing c6 nhiing tic dong
minh m& dén ngudn tai nguyén nudc dudi dat
viing ven bién. Hoat dong khai thac nudc du6i dit
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& cac khu vuc ven bién két hop véi bién dbi khi
hau s& gop phan ddy nhanh téc d6 6 nhiém nudc
dudi dat, dic biét la tbe do xam nhdp cia nudc
bién vao cac tang chira nuée [1].Ban dio Ca Mau
(Hinh 1), 12 khu vuc dugc bao quanh bai bién
Pong va bién Tay, khu vuc nay nuéc dudi dat 1a
ngudn cung cap chinh trong cic hoat dong dan
sinh va kinh t& xa hoi, nén vin dé khai thac va str
dung bén vitng ngudn tai nguyén nudc dudi dat
can dugc nghién ctru dudi tac dong cia bién ddi
khi hdu va muc nu6c bién dang [8]. Nudc dudi
d4t khu vuc Ban dao Ca Mau bi nhi€ém man lam
anh hudng dén strc khoe cua con nguoi; cac hoat
dong nong nghiép ciing sé& thay doi lam anh
hudng nghiém trong dén ngudn lwong thuc thuc
phim cua ca nudc va thé gidi [7]. Theo két qua
quan tric tir giéng quan tric qudc gia Q209 cho
thiy viéc khai thic qua muc nuéc dudi déat tir
nhitng ndm 1990 dan dén két qua muc nudc trong
tang chira nuéc Pleistocen bi ha thap dén 25
cm/nam trong sudt 10 nim qua [4].
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Hinh 1. Ban d6 khu vuc ban dao Ca Mau
Trong nhiing nam gﬁn day, cac hoat dong
néng nghiép, nudi trdng thuy hai san da lam hé
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thong kénh rach trong khu vye ban ddo Ca Mau bi
6 nhiém ning. Bén canh d6 voi dic diém dia i tu
nhién dugc bao quanh béi hé théng bién Pong va
bién Tay, két hop véi ché d¢ thuy tridu lam hé
thong dong mit trong khu vuc hau nhu déu bi 6
nhiém, nhiém min khong phu hop cho st dung
trong sinh hoat, dn uéng clia con nguoi.

Theo dic diém dia chat thiy vin trong khu
vic ¢ tat ca 7 tang chira nude chinh [2] gdm cé:
tang chira nudc (TCN) Holocene (gh), Pleistocene
trén  (qps), Pleistocene gilta trén  (qp2-3),
pleistocene dudi (qpi), pliocene giita (nz?),
pliocene duéi (nzt), va miocene trén (n:%). Trong
d6 tang chira nudc Pleistocene giita — trén (qp2-3)
la ting chira nuéc dang dugc khai thac véi luu
luong 16n nhat trong ving (chiém hon mét nira
téng luong nude dudi dat khai thac) voi tong luu
lwong 628,561 m3/ngay [2]. Pong thoi, day ciing
1a tAng chita nuéc dugc quan tric nhiéu nhat ca vé
trir lwong va chit lugng. Do d6, nhom tac gia da
lya chon chi s6 GALDIT dé danh gia kha ning
tén thuong cho tang chira nudc nay, va ciing dé
lam co s& budce dau trong viéc danh gia toan dién
kha ning ton thuong nude dudi dat khu vyc Ban
ddo Ca Mau. Uu diém cua chi s6 GALDIT la c6
thé danh gia dugc kha nang ton thwong nude dudi
d4t trong hién tai va tuong lai dudi cac kich ban
bién ddi khi hau. Tir d6 c6 thé dua ra cac nhan
dinh cho cac nha quéan ly quy hoach khai thac va
sir dung ngudn nude hop 1y hon.

TCN Pleistocene giita - trén phan bd rong ri
trén toan ving nghién ctru voi téng dién tich
16,940 km?. TCN dugc thanh tao boi cac trim
tich Pleistocene giira — trén ngudn gdc song
(aQ12®) va ngudn gbc song — bién (amQ:?3):
thanh phén thach hoc chinh trong cac tram tich
aQ:2® gdm cat 13n san soi xen kep cac 16p mong
bot sét pha cat; cac trAm tich amQ;23 gdm cat hat
nho dén trung, cat pha bot 1an soi san. TCN qp2-3
khong 19 ra trén mat ma bi thanh tao dia chét rat
nghéo nude tudi Pleistocene giita — trén ngudn
gbc bién (mQ:>3) phu tryc tiép 1én trén nhung
khong lién tuc, nhiéu chd bi cac long séng giai
doan sau (Q1®) xam thuyc, chia cit nén sé ¢o su luu
thong nudec & TCN qps véi TCN qp2-3. Theo sd
lidu thong ké tir 268 15 khoan thu thdp cho thiy
chidu sdu téi mai TCN thay ddi tir 9,70 m dén

132,50 m, trung binh 56,00 m; chiéu sau toi day
TCN thay d6i tir 24,50 dén 179,00 m, trung binh
63,59 m; chiéu day TCN nho nhat 1a 2,00m, 16n
nhét 14 100,30 m, trung binh 41,45 m. C4c mit cét
DCTV cho thiy diay TCN gp2.3 ¢6 xu hudng chim
sau ¢ khu vuc thude tinh So6c Trang va phia Dong
Nam, va nang 1én vé 2 phia dong bic va tdy nam,
phinh to & mot $6 khu vuc nhu TP. Cin Tho,
Bac Liéu.

Két qua tinh toan thong sb tir tai liéu bom hit
thi nghiém ctia 42 16 khoan thu thap trong ving
cho thdy hé s thAm ting qpas thay ddi tir 0,89
m/ngay dén 55,07 m/ngdy, trung binh 21,24
m/ngay. Ving c¢6 hé sd thdm cao (>20 m/ngay) tir
Kién Giang dén Hau Giang, trong d6 c6 nhiing
khu vyre hé s6 thim rat 16n (>30 m/ngay) nhu: Soc
Trang, huyén An Bién va An Minh - Kién Giang,
mdt phin tinh Hau Giang (mdt phin cac huyén
Long My, Phung Hiép, Vi Thay). Mot s6 khu vuc
¢6 hé sb6 thdm nho (<10 m/ngdy) nhu khu vuc
Vinh Thanh — Can Tho.

Chiéu cao ap luc trén mai TCN thay dobi tir
10,47 m dén 214,49 m, trung binh 84,82 m (thong
ké tir 99 16 khoan thu thap trong vung), nhin
chung cao d6 muc nuéc thip dan tir bic xudng
nam, riéng khu vuc phia tdy nam viung nghién ctru
muyc nudc tang qps-3 tao thanh hinh phéu véi tim
phéu 1a TP. Ca Mau.

Két qua hut nudc tai 198 16 khoan cho thiy
mirc d6 chira nu6e cua ting thay ddi tir nghéo dén
gidu. Khu vuc gidu nuée phan bd gan phan 16n
dién tich khu vyc nghién ctru voi dién tich 13.580
km2; khu vyc chira nuée trung binh phan bé phan
b & trung tim ving nghién ctru véi dién tich
3.256 km?; khu vuc nghéo nudc cé dién tich
38,37 km?.

Theo két qua do dia vat Iy va két qua phan tich
ctia 268 156 khoan thu thap cho thdy nuéc trong
TCN gp23 tir nhat dén mdn: Ving phan bd nudc
nhat cé dién tich 10,810 km?, d6 khoang hoa thay
d6i tir 0,07g/L dén 0,99g/L, trung binh 0,67g/L,
nudc nhat phan bd rong rdi phia nam séng Hau
doc bo nam song Hau tir Long Xuyén — An Giang
dén Soéc Trang kéo dai xudng phia nam ving
nghién ciru. Ving phan bd nude min co dién tich
6,047 km?, d6 khoang hoa tir 1,00 g/L dén
32,18 g/L, trung binh 2,75 g/L, phan bd rong rai
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trén phan 16n dién tich tinh Ca Mau, va phan b
rai rAc & mot sb noi thudc tinh Kién Giang, Hau
Giang, S6c Trang.

Ngudn cung cap cho TCN gpzs chu yéu tir
chung quanh (6 mién Dong Nam B6 va & phan dat
cua Campuchia) chay dén va mot phan thim
xuyén tir cac TCN nam ké.
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2 PHUONG PHAP NGHIEN CUU

Chi s6 t6n thuong GALDIT duoc phat trién boi
Chachadi va Lobo-Ferreria, 2001, la mot chi sb
dya trén mo hinh danh gia tén thuong do xam
nhap man cia cic ting chira nudc ven bién. Chi
s6 nay duya trén sy tic dong qua lai ctia 6 thong sb
vat 1y quan trong vdi cac trong s6 va diém danh
gia thé hién mirc d6 tac dong tén thuong clia nude
dudi dét do sy xam nhéap cta nude bién [6] bao gom:

Bing 1. Diém va trong s céc théng s6 GALDIT (Chachadi va Lobo-Ferreria, 2001) [5]

. < P Diém danh gia

Thoéng so Trong so 75 5 75 0
Dang tang chtta nuéc (G) 1 RO ri Khéng ap Ap luc
Hé s6 thim cuia ting chira nudc (A) 3 <5 5-10 10- 40 >40
Cag trllh muc nudc tang chira nude so voi muc 4 > 152 1-15 <1
nudéc bién (L)
Khoang céch bién man (D) 4 >1000 750 — 1000 500 - 750 <500
Tac dong cua sy ton tai nuée bién xam nhap (1) 1 <1 1-15 15-2 >2
Chieu day tang chtra nudc (T) 2 <5 5-75 75-10 >10

Thong qua viéc xac dinh gia tri cac thong
sO trén c6 thé cho diém danh gia thé hién muc
d6 quan trong cua cac gia tri, tur d6 xac dinh gia
trj chi s6 GALDIT bang cong thirc sau:

GALDIT= (i W5R5>,/(Z Wi) (1)

Trong do:

Wi: Trong sb cia cac thong sb

Ri: Diém sb danh gia

Sau khi tinh toan chi s6 GALDIT, nhém
tac gia tién hanh danh gia mtrc d6 ton thuong do
xam nhdp man theo thang chia nhu sau:

Bang 2. Phan loai mirc d6 tén thuong xdm nhap min bing
chi s6 GALDIT [5]

Gia tri GALDIT

Mike dd tén thwong

=75 Cao
5-75 Trung binh
<5 Thap

3 KET QUA VA THAO LUAN

Dang ting chita nuwée (G-Groundwater

occurrence):

Dang tang chira nudc 1a mot théng sé quan
trong thé hién kha ning xam nhdp ciia nudc bién
vao tang chira nudc. Dudi diéu kién tu nhién, ting
chtra nudc ¢ ap it bi nuwéc bién xam nhap hon
tang chira nudc khong ap. Tuy nhién véi diéu kién
bom hiit do khai thac, ting chita nu6c c6 ap nhanh
chéng hinh thanh phiu ha thap, khi d6 kha ning
bi ton thuong lai rit cao. Do tang chira nudc qpas
trong khu vuc nghién ctru 14 ting chira nudc co ap
nén diém danh gia ctia thong sé nay 1a 10. Ban do
mb ta chi s6 G dugc trinh bay trong Hinh 2.

Hé s6 thim cia ting chira nwéc (A-Aquifer
Hydraulic Conductivity):

Hé sb tham quyét dinh tbc d6 xam nhap cua
nuée bién vao té‘mg chtra nude. Gia tri hé sé thim
clia ting chira nudc qpo-s trong khu vuc nghién
ctru duge xac dinh tir cac giéng bom hut thi
nghiém tai 234 15 khoan [3]. Két qua noi suy ban
d6 dang hé sb thim va diém danh gid dwoc thé
hién trong Hinh 3, cho thiy hau hét dién tich trong
khu vue déu ¢ diém s6 10 (hé sb tham tir 10 dén
40 m/ng), ngoai tror maot 6 khu vuc Vinh Thanh
(Kién Giang) c¢6 diém 1a 5 (hé s thim < 5 m/ng),
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va khu vuc thudc cac huyén My Xuyén, Long
Phu, Vinh Chau (Séc Tring) c6 diém sb 7,5 (hé s6
thim tir 5 dén 10 m/ng).

Cao trinh myc nuwéc ting chira nuwée so véi
muc nuée bién (L-Height of Groundwater Level
above Sea Level):

Muc nudc cia téng chira nudc so voi muc
nude bién thé hién ap luc cua tang chira nudc
dang chiu so voi ap luc chan khong. Muc nudc
clia tAng chtra nudc cang thip so v6i muc nudc
bién thi kha ning xdm nhap ciia nudc bién cang
cao. Cao trinh myc nudc dugc quan tric tir 19
giéng trong hé thdng quan tric qudc gia cho thiy
muc nudc cla tang chira nude qpz-s trong khu vuce
nghién ctru déu thap hon 1 m. Do d6, diém danh
gi4 cho thong s6 nay 1a 10 trén toan dién tich khu

7

&\\\\f 10 (C6 &p)

Hinh 2. Ban d6 théng s6 G

Hinh 4. Ban d6 théng sb L

vuc nghién ctru (Hinh 4).
Khoiang ciach ranh min (D-Distance from the

Shore):

Khoang cach ranh man 1a mot thong sb rat quan

trong dé danh gi4 tinh d& bi ton thwong do xdm

nhap min dén tang chirc nude dudi dit. Nhimng

giéng khai thic gan ranh man lu6n luon c6 kha
ning bi xdm nhap min cao hon so véi cac giéng
nam xa ranh man. Do d6, cang gan ranh man diém
danh gia s€ cang cao. Trong nghién ctru nay thong
sd nay dugc tinh toan dya vao ban dd phan b
man nhat. Ranh main t?mg chua nuéc qpo3 da
dugc Lién doan Quy hoach va diéu tra Tai nguyén
nude mién Nam xéac dinh va vé& ndi suy bang phan
mém mapinfo théng qua tai liéu do dia vat ly
(Hinh 5).

5 (<5 mid)

PR
SN TS (5-10 mid)

N 10 (10 - 40 mid)

Hinh 3. Ban d6 théng s6 A

A

M<1gll

M>1gi

Hinh 5. Ban d6 ranh mian D
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Hinh 6. Ban db théng s |

Tac dong ciia sw xAm nhip min cia nwéc bién
(I-lmpact on existing status of Seawater
Intrustion):
Sir dung ti 1¢ CI™/(HCO;) dé danh gia sw ton

tai cua nudc bién trong cac tang chira nudc, vi
trong nudc bién ton tai néng dd ion CI'véi ti 16 rat
cao trong khi d6 ham luong Bicacbonate hau nhu
khong c6, va nguogc lai trong nude dudi dat ham
lwong Bicacbonate chiém da s6 va ion Cl hau nhu
khong c6. Vi vy, dé danh gia sy tham gia cua
nudc bién trong nude dudi dit do qua trinh xam
nhap cia nudc bién dang, sy suy giam muc nudc
dudi dat do khai thac, hodc qua trinh bién tién,
bién thoai trong qua khir, nhém nghién ctru da sir
dung ti 1¢ CI"/(HCO;). Ti I¢ nay dugc xac dinh
dya trén 80 mau nudc tir cac giéng khoan quan
trac va giéng khoan khai thac nude. Hinh 6 cho
thay hau hét dién tich trong khu vuc ¢6 diém sb 2,5
(co ti 1& CI"/(HCO;) <1), cac khu vuc c6 diém
sO 5 ndm rai ric & cac tinh trong do tap trung
nhiéu ¢ thanh phd Rach Gia (Kién Giang), huyén
Go Quao, Gidng Riéng, va thanh phd Vi Thanh
(Hau Giang), thanh phé Ca Mau, Théi Binh, Trn
Vian Thoi, U Minh (Ca Mau), khu vuc ¢6 diém sb
7,5 tap trung tai thanh phd Vi Thanh va thanh phé
Ca Mau, khu vuc co diém s 10 tap trung tai céac
huyén Ngi Nam, My Ta, My Xuyén, Hong Dén,
Vinh Lgi, Phudc Long, Vinh Chau.
Chiéu day ciia ting chira nwée (T-Thickness of
Aquifer being Mapped):

Khi chiéu day ctia tang chita nudc cang 16n thi
dién thim cua nudc bién vao tang chira nudc cang
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Hinh 7. Biéu a4 thong s6 T
16n, do d6 diém danh gia cang 16n khi tang chira
nude ¢ chiéu day cang 1on. Tang chira nude qpz-s
¢6 chiéu day tr 2,0 dén 1003 m, trung binh
41,45 m [2]. Tuy nhién, khu vuc c¢é chiéu day nho
chiém dién tich khong dang ké, diém sé dwoc mo
ta trong hinh 7, hau hét cac khu vuc déu co diém
10, trir mot s6 khoanh nho thudc huyén Vi Thuy,
Tréan Van Thoi, U Minh ¢ diém 7.5.

LR
"T‘T‘: 75 (7.5-10m)

w 10 (>10m)

Bt i
Fatetad 5-7.5 (Trung binh)

N >=75 (Cao)

S\

Hinh 8. Ban db chi sé GALDIT cho TCN Pleistocen
gilta — trén (gp2-3)

Tir két qua tinh toan 6 thong sb cia chudi chi
s6 GALDIT va md ta trén ban dd, ban d6 chi sb
GALDIT cuia tang chtra nu6c Pleistocene giita —
trén (gp2-3) khu vuc ban dao Ca Mau duogc thanh
lap trén co so chong 16p 6 ban d6 cua chudi
GALDIT. Théng qua ban d6 GALDIT (Hinh 8)
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cho thdy kha ning ton thwong do xdm nhap min
cla ting chtra nudc qpo-3 thude mirc do tir trung
binh dén cao. Trong do6 cac khu vuc c6 mic do
ton thuong cao tap trung & hau hét cic huyén
thudc tinh Ca Mau va Soc Tring, thanh ph Rach
Gi4, huyén Tan Hiép, Giong Riéng, GO Quao,
thanh phd Vi Thanh, Long My, My Tu, Vi Thuy,
Ngi Nam, quan Binh Thiy, Ninh Kiéu, Cai Ring,
Chau Thanh (thudc céc tinh Kién Giang, Hau
Giang, Can Tho).

4 KET LUAN

Chudi chi s6 GALDIT la mét chi s6 danh gia
mure do ton thuong do xdm nhdp man c6 tinh dén
chc dic diém dia chat thuy van, tang chira nudc va
cac thong sb dia chit thuy van. Nghién ctru nay da
thir nghiém thanh cong chi sé GALDIT dé danh
gi4 sy ton thuong cho ting chira nude c6 ap dwa
trén ban do phéan bd man nhat cta t?ing chira nudce
thay vi nghién ctru khoang cach so vdi duong bo
bién.

Két qua phan ving chi sé GALDIT cua ting
chira nude Pleistocene giira — trén (gp.-3) khu vuc
ban dao Ca Mau cho thdy kha ning d& bi ton
thuong do qué trinh xAm nhap mian ctia nude bién
tir trung binh dén cao. Khu vuc dé bi tén thwong
cao thudc tinh Ca Mau va Soc Trang va khu vyc
d& bj tén thuong & muc do trung binh thudc cac
tinh Kién Giang va Bac Liéu. Dién tich khu vuc
¢6 kha niang dé& bi tén thwong cao chiém khoang
54,62% so voi toan khu vuc nghién ctru. Két qua
chi s6 GALDIT cho thdy tinh trang bao dong cua
tac dong khai thac nudc dudi dat qua mirc va muc
nudce bién dang. Két qua chi s6 GALDIT ciing hd
tro cho cac nha quan ly, nha quy hoach trong viéc
hoach dinh céac chinh sach phu hop trong viéc quy
hoach, khai théc, sit dung tai nguyén nudc dudi
dat bén viing, va ¢6 cac khuyén cdo hop 1y cho
nguoi dan trong khu vuc nghién cuu.

Két qua chi s6 GALDIT trong nghién ciru nay
¢6 thé dugc sir dung 1am co s& dé so sanh véi cac
chudi chi s trong cac kich ban bién d6i khi hau
va muc nudc bién dang nhdm xac dinh mic do
ton thuong nuéc dudi dit khu vyc ban dao Ca
Mau trong tuong lai.

Loi cam on: Nghién ciru ndy dwoc hé tro béi
PHQG TP.HCM, md sé dé tai: C2016-20-06. Bén
canh dé tdp thé tic gia xin gjii 107 cam on dén
Lién doan Quy Hoach va Piéu tra Tai nguyén
nuée mién Nam da hé tro tai lidu dé thuc hién
thanh cong nghién cvuu nay.
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Abstract—The impact of climate change and over
exploitation reduced the quality and groundwater
reserves of the Ca Mau peninsula. This study used
the GALDIT index to assess the vulnerability of
groundwater resources due to salinity intrusion
under exploitation and sea level rise. The GALDIT
index results showed that the damage caused by the
salinity intrusion of the Middle - Upper Pleistocene

aquifer (qpz-3)was from moderate to high. The most
vulnerable areas were Ca Mau and Soc Trang,
accounting for 54.52% of the studied area, the
average vulnerabbe areas were Kien Giang and Bac
Lieu. This result could be used as a basis for policy
planning, exploitation and utilization of sustainable
groundwater resources, and to develop appropriate
recommendations for people in the studied area.

Index Terms— groundwater vulnerability, impacts of groundwater salinization, GALDIT index,
groundwater in Ca Mau Peninsula.



