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Tém tat: Khu vure Kién Giang (nay thuéc Tinh An Giang) & Bdng bdng Séng Ciru Long dang déi mét vdi
nguy co sut lin dét gia tdng do khai thdc nuwéc ngdm qud mirc. Nghién citu ndy phdn tich hién trang khai
thdc nudc dwdi ddt tir cdc tdng chira Holocene va Pleistocene, phén bé giéng khai thdc va dién bién murc
nwéc ngdm trong 20 ndm (2000-2020). Két qué cho thdy toan khu vuc cé khodng 93.000 giéng khoan,
gén nhu toan bo tép trung trong cdc téng chira nudc Pleistocene, vdi téng luwgng khai thdc hién nay xép xi
197.000 m3/ngay - tédng gép nhiéu lan so véi dau nhitng ném 2000. Viéc bom hut lién tuc dé lam muc nwéce
ngdm ha thdp ddng ké (~0,1-0,4 m/ndm & nhing noi khai thdc manh), gidm dp luc nude 16 réng va gdy c6
két ddt. Phén tich anh radar giao thoa (InSAR) cho thdy téc dé sut ltiin bé mdt Ién tdi vai cm/ndm tai cdc khu
vire khai thdc nwdc ngdm manh, phi hop vdi su triing khdp khéng gian gilra viing muc nudc ha thép va
viing dét bj lun. Phén tich twong quan dinh lwong khéng dinh méi quan hé chdt ché giira cuwong do khai thdc
nuwdc véi tée dé ha thdp muc nwdc ngdm (hé s6 Pearson ~0,9), ciing nhw gilra téc dé ha thdp muc nuwdc vdi
téc dé sut lun dat. Nhirng phdt hién nay nhdn manh nhu céu cép thiét vé qudn ly nwdc ngém bén vitng - bao
gdm kiém sodt khai thdc, phdt trién cdc ngudn nwdc thay thé - va tdng cudong gidm sdt sut lin nhdm gidm
thiéu rdi ro méi trwong, ddm bdo phdt trién bén vitng cho khu v Kién Giang ciing nhw todn viing Bdng
béng Séng Ctru Long.

Titr khéa: Sut lin dét, khai thdc nudc ngém, ha thdp muwc nuwdc, dnh vién thdm radar (InSAR).

1. M& dau

Khai thac nwdc ngdm quad murc 13 mot trong

(PBSCL) & Viét Nam, nhiéu nghién cru d3 chira
m@&i lién hé chat ché giira khai thac nudc ngam

nhitng nguyén nhan chinh gy sut lun dat &
nhiéu vung déng bang ven bién trén thé gidi.
Nhiéu d6 thi ddng bang nhu Bangkok, Jakarta,
Thuong Hai d3 trai qua téc dd sut lun nghiém
trong (t&i ~10-25 cm/ndm) sau hang thap ky
bom nuéc dudi dat khong kiEm soat, dan dén
ngdp lut va hw hai ha tdng cho dén khi chinh
quyén 4p dung cac bién phdp han ché khai thac.
Nhitng trudrng hop nay cho thdy hau qua thdm
khéc cla viéc khai thac nwdc ngdm thiéu bén
virng [1], [2], [3]. Tai Pong bang Séng Clru Long
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va sut lun dat: Bom hut kéo dai lam giam ap luc
nudc 16 réng trong cac tang chira, giy co két
tram tich mém va lam bé mat dat ha thap dan
[4], [5]. Ngoai tdc déng truc ti€p cla con ngudi,
khu vire DBSCL con chiu dnh hudng cla cic yéu
t6 tw nhién [am 14n dat nhu sy suy gidm boi lang
phu sa do xdy dung dap thwong ngudn [6], [7].
Khu vuc Kién Giang ndm & vung cwc Tay Nam
DBSCL cling dang ghi nhan céc dau hiéu syt lun,
phan 1&n gan lién voi hoat dong khai thac nuéc
ngdm manh tai dia phuong. Pang chi vy, dau
nam 2024 Khu vuc Kién Giang d3 phai ban bé
tinh trang khan cap tai vung U Minh Thuong do
sut lun dat gdy nirt gdy dudng giao théng sau




dot han han kéo dai [8]. Mac du da cé nhirng
canh bdo chung [6], d&én nay méi lién hé dinh
lwong gitra khai thac nwdc ngam va sut lun dat
& Kién Giang van chua duoc nghién ciru day da.
Do d6, nghién ctru nay duoc thyc hién nham
phan tich di¥ liéu quan trac hién cé dé lam sang
td méi quan hé nhan qua ndi trén, cung cap co
s& khoa hoc phuc vu quan ly bén virng nguén
nudc ngdm va giam thiéu rdi ro sut lun cho dia
phuong.
2. Gi@i thiéu vé vuing nghién ciru

Khu vycKién Giang (tinh Kién Giang ci) la mét
vung ven bién & Tay Nam Viét Nam nay thudc
Tinh An Giang, phia Tay Bic gidp Campuchia,
phia tay va Tay Nam gidp vinh Thai Lan. Khu vuc
nay cé dia hinh rat thap va phang: Phan |&n dién

o isve ssve

tich ~6.300 km? (khong ké cac dao) 1a dong bang
chau thd v&i cao do vai mét so véi muc nuwdc
bién. Khi hdu mang tinh nhiét déi gié mua, vdi
hai mua mua va kho ro rét; mua kho kéo dai
tlr thdng 12 dén thang 4 nadm sau. Lwong mua
trung binh nam kha cao (>2.000 mm), nhung
phan bd khéng déu theo mua; vao mua khd,
nhiéu khu vie bi thi€u nwdc mat nén ngudi dan
phai phu thudc dang ké vao nudc ngdm cho sinh
hoat va tudi tiéu. Hinh 1 dudi day thé hién phan
b6 khai thiac nuwéc ngdm tai khu vue Kién Giang
trén nén ban do sut IUn tir két qua INSAR. C6 thé
thdy cac vung dat yéu cé murc khai thac 1on tap
trung nhiéu giéng khoan, trung véi noi cé téc
d6 lun cao; nguoc lai, khu vue ven bién Tay Bic
hau nhu it giéng khai thac va mirc lun do duoc
rat thap.
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Hinh 1. Ban db sut lun Khu viee Kién Giang theo InSAR va cdc diém khai thdc nuwdc ngm

Vé dia chat - thdy van, Khu vyc Kién Giang
dugc ciu tao bdi cac tram tich Pé T day, bao
gdm modt tang ch&ra nuwdc Holocene néng va
nhiéu tang chra nuwdc Pleistocene ndm sau
hon. Tang ch&ra nudc Holocene (ky hiéu gh,
do siu phan bd khodng 5-30 m) gbm cac tram
tich tré (cat, sét, bun va than bun) va chd yéu
la tAng chira khéng 4p. Tuy nhién, nudc trong
tang gh nay thudng bi nhiém mdn hodc nhiém
phén (ham lwgng sit cao) & cac vung ven bién
va khu vuc dat than bun U Minh, 1am han ché

kha nang khai thac cho muc dich cdp nwdc sinh
hoat [9], [10]. Bén duwdi la hé théng céc tang
chlra nwdc Pleistocene: Pleistocene trén (qps,
d6 sau ~30-80 m), Pleistocene gilra (qp2-3, ~80-
200 m) va Pleistocene dudi (qps, >200 m). Cac
tang Pleistocene nay cau tao bdi cat hat tho 1an
cudi s0i, d6 thdm cao, dugc ngdn cach nhau bdi
nhitng 1&p sét day déng vai trd tang cach nuwdc.
Ngudn nudc trong cac tang Pleistocene phan
I&n la nudce ngot trén pham vi toan khu vyc va
hién dang la ngudn khai thac chinh phuc vu sinh
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hoat, néng nghiép va cong nghiép. Trong khoang
20 nam trd lai day, cuwong do khai thac nudc
dudi dat tang manh d3 ldm muc nudc trong cac
tang Pleistocene suy giam dang ké, day lén lo
ngai vé nguy co suy thodi tAng chira va sut lin
dia chat & nhirng vung dat yéu (vi du khu vuc
dat than bun U Minh Thugng).
3. Phuwong phap nghién ciru

DPé thuc hién nghién ciru, nhém téc gid d3
thu thap co s& dir liéu vé céc giéng khai thac
nudc dwdi dat trén dia ban khu vy Kién Giang
tlr S& Néng nghiép va Mai trwong Tinh An Giang
(trudc day la S& Tai nguyén va Méi treong Kién
Giang). B di¥ liéu nay bao gdbm vij tri cac giéng,
dd siu khoan, tang chira nwdc duoc khai thac,
va lru lwgng khai thac bao cdo, duwoc téng hop
theo tirng vung. Bén canh d96, s6 liéu quan trac
muc nwdc ngdm giai doan 2000-2020 tai mot s6
giéng quan trac thudc cac tang chira nwdc chinh
cling duwoc st dung dé phan tich dién bién ha
thdp muc nudc theo thoi gian. Nhdm nghién
clru dong thoi téng hop cac thdng tin, bdo cao
vé hién tuong sut [Un dat d3 ghi nhan tai dia
phuong (vi du: Cac sy ¢d hu hai ha tang nghi
do Iun, tin trc tr bdo chi) dé buwdc dau xac dinh
nhirng khu vue ¢é dau hiéu bat 6n dia chat lién
quan dén sut lin. Ngoai ra, anh radar giao thoa
(InSAR) tir vé tinh d3 dwoc xr ly dé€ wdce tinh téc
dd sut lun bé mat trung binh trong giai doan gan
day trén toan khu vyec, lam co s& d6i chirng vdi
dir liéu khai thac nwdc va ha thdp muc nuwdc
ngam. Do pham vi nghién ctru rong va gidi han
vé dir liéu, nghién ctru khéng st dung mé hinh
s6 chi tiét ma tap trung vao phan tich théng ké
va déi sanh khdng gian. Cu thé, ching tdi phan
tich twong quan gitta cwong do khai thac va
murc do suy giam muc nwdec, cling nhu gitra muirc

dd suy gidm muc nwdc va téc d6 sut lun, dong
thoi chdng 16p cac ban d6 phan bé dé so sdnh
truc quan nhitng khu vuc khai thac manh véi
cdc khu vire 6 téc dd 1Un cao. Cach tiép can nay
cho phép dinh lwvgng méi quan hé nhan qua mot
cach don gian va tryc quan, lam sang té mirc do
dong gbp cla viéc khai thac nuwdc ngam déi vai
sut lun dat. Trong nghién ctu nay, ching toi sir
dung va trich dan cac két qua InSAR d3 cong bo
dé wdc tinh tdc d6 sut lun trung binh trén toan
khu vue, phuc vy ddi chi€u véi dir liéu khai thac
va ha thadp muyc nwdc ngam [12].
4. Két qua va thao luan
4.1. Phén bé khai thdc nwé'c ngém theo téng chira
K&t qua théng ké cho thay cé su chénh léch
rd rét trong mirc d6 phat trién khai thac gitta cac
tang chra nuéc & Kién Giang. Phan I&n cac giéng
khoan khai thac trong vung nghién ciru dwoc bé
tri trong cac tang chlta nudc Pleistocene nam
siu, trong khi tang nudc ndéng Holocene hau
nhu khéng dwoc si dung. Cu thé, trong tdng
s6 khodng 93.000 giéng trén toan khu vuec, cé
tdi hon 99% tap trung & cac tang Pleistocene,
con tang Holocene chi cé vai tram giéng (chua
dén 1%). Tang Pleistocene gilta (qp2-z) la tang
duoc khai thac nhiéu nhat, chiém khoang 78%
téng sb giéng (xap xi 72.000 giéng). Ti€p dén I3
tang Pleistocene trén (gps) vdi khodng 18.000
giéng (~19,5%), va tang Pleistocene dudi (qps)
vdi khodng 2.000 giéng (~2%). Nguoc lai, tang
Holocene (gh) chi c¢6 ¢& vai tram giéng khoan
(<0,5%) do ngudn nudc ndng nay thuwong cd
chat lvgng kém, it duoc lwa chon dé khai thac
cip nudc. Ty 1é phan b6 ndi trén dugc minh hoa
trong Bang 1 - gan nhu toan bd lugng khai thac
thudc vé cac tang chira Pleistocene.

Dién bién myc nudc ngdm & Kién Giang (2000-2020)
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Hinh 2. Dién bién murc nwdc ngdm trung binh giai doan 2000-2020 tai Khu vire Kién Giang & hai tdng chiva khdc
nhau: Holocene (qh) va Pleistocene giita (qpz-3)
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Bdng 1. Théng ké ddc trung cdc téng chira nudc va sé lwong giéng khai thdc tai khu vire Kién Giang

Tang chira

Do sau phan bd (m)

S6 lwong giéng (wdc tinh)

Holocene (gh) ~5-30 ~300 (< 1%)
Pleistocene trén (qps) ~30- 80 ~18.000 (~19%)
Pleistocene gilta (qp2-3) ~80 - 200 ~72.000 (~78%)

Pleistocene dudi (qp)

~2.000 (~2%)

Xu hudng tap trung khai thac vao cac tang
Pleistocene sdu cé thé giai thich bai cac tang
nay cé trir lwvong va chat lwgng nudc t6t hon
(ngudn nudc ngot, lvu lvong 16n), trong khi
tang nong bi han ché& b&i nudc nhiém man/phén
nhu da dé cap & trén [9], [10]. Trong 20 ndm
gua, song song vd&i viéc gia tang khai thac, myc
nuwdc ngam tai Kién Giang cho thay xu hudng
ha thap rd rét & cac tang chira Pleistocene ndm
siu, trai ngugc vdi tdng Holocene néng gan
nhu 6n dinh do it khai thac. Cu thé, s6 liéu quan
trac cho thdy muc nudc & cac giéng Pleistocene
d3 gidam tlir khoang 5 m duéi mat dat (ndm
2000) xudng khodng 15 m (ndm 2020) - tirc mat
khodng 10 m trong 20 ndm, tuong duong téc
do ha thap trung binh ~0,5 m/ndm. Nguoc lai,
muc nudc tang Holocene hiu nhu khdng suy
giam dang ké (chi khoang 0,5 m trong 20 nam,
twong duong <0,05 m/nam). Hinh 2 minh hoa
xu thé trdi nguoc nay gitra hai ting chra: Tang
Pleistocene tut nhanh, trong khi tang Holocene
gan nhu khéng déi, cho thay tac déng cla viéc
khai thac nwdc ngam manh da lam muc nudc
tang sdu ha thap dan, con tang ndng it khai thac
thi muc nuwéc 6n dinh hon.

Bén canh sy khéc biét vé s lwgng giéng gitra
cdc tang chira, cwdng do khai thac nwdc ngdm &
Kién Giang cling tdng manh theo thoi gian. Téng
lwu lwong khai thac bao cdo trén toan khu vuc
vao khoang dau nhirng ndm 2000 chi & murc vai
chuc nghin m¥ngay, nhung dén giai doan 2010-
2011 d3 tang Ién xap xi 197.000 m%¥ngay [9].
Hién nay, tdng lvgng khai thac wdc tinh khoang
200.000 m¥ngay - gap nhiéu Ian so v&i 20 ndm
trudc. Diéu nay phan anh nhu cau s dung nudc
ngam ngay cang I&n cho sinh hoat, san xuat va
nudi trong & dia phuong. Viéc khai thac 6 at don
vao céc tang chira Pleistocene sdu dong nghia
V@i viéc ap lwc nwdc trong céc tang nay giam sut
tap trung, kéo theo nguy co cd két dat va sut lin

tap trung & nhitng khu vuc khai thac manh.

4.2. Phén bé khai thdc va dién bién muc
nwdc ngém

Hoat déng khai thic nudc ngdm khu vuc
Kién Giang (tinh Kién Giang truwdc day) phan
b6 khdng déng déu trén pham vi toan khu vyc
- mdt s6 khu vuc cd mirc khai thac cao hon
han so véi noi khac. Phan tich di liéu theo dia
ban hanh chinh cho thdy téng lwgng khai thac
khoang 197.000 m3/ngay néu trén tap trung chd
yéu & cac vung phia Péng va Nam cua khu vue.
Chéng han, cac vung Gidng Riéng, Go Quao,
Chau Thanh, Vinh Thuan va An Bién déu cé luvu
lvong khai thac wéc tinh mai noi xap xi 20.000-
25.000 m¥ngay, thuéc nhédm cao nhat toan khu
vuc. Nguoc lai, cac dja ban ven bién phia Ty Bac
nhu Kién Luong, Ha Tién ¢ mirc st dung nudc
ngam rat thap (chi vai nghin m¥ngay trd xuéng),
do dan cu thua thét va nudce dudi dat khu vuc
nay bi nhiém m&n nén khoéng thich hgp dé khai
thac quy mé |én. Hinh 3 thé hién su chénh léch
vé téng luvgng khai thac gitta cdc vung - mau cot
cang dam biéu thj lvu lwvong khai thac cang 1én.

M6 hinh phan bd khai thac trén cho thay sy
twong quan vdi cac yéu td dan sé va phat trién
kinh té: Nhitrng noi khai thac nhiéu thudng la cac
vung déng dan hodc cé hoat dong san xuat néng
nghiép, nudi tréong thay san quy mé I&n (vi du
vung U Minh Thuong), dan dén nhu cau nwéc
rat cao. Diéu nay cling dong nghia rang mot s
vung dang chju 4p lwc nwdc ngdm 16n hon hdn
vung khéc, titm an nguy co ha thip muc nudc
ngam va sut lin cuc bd cao hon & nhitng noi
khai thac manh. Vé dién bién muc nudc ngam
theo thoi gian, s6 liéu quan trac dai han cho thay
muc nwdc dudi dat & Kién Giang dang cé xu
huwéng suy giam lién tuc tai nhiéu khu vy, dac
biét |a & céc tAng chira Pleistocene dang bj khai
thac manh. S6 liéu quan trac ciing cho thay muc
nuwdc tang Pleistocene ¢ téc dd ha thap trung
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binh ~0,5 m/nam tir khodng 5 m dudi mat dat
vao ndm 2000 nhung d3 gidm dan xudng khoang
15 m vao ndm 2020. Viéc myc nwdc ngdm giam
sau vdi toc d6 néu trén cho thdy tang chira nuéce
khong c6 kha nang phuc hoi (bd cap) kip so vai

lwong khai thac, 1au dan dan dén can kiét ngudn
nwdc va cac hiu qua dia chat. B&n canh nguy co
sut 1in, viéc ha thadp muc nudce con lam tdng xam
nhap man vao cac tang chira ven bién, de doa
chat lvgng ngudn nudc ngam [10], [11].
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Hinh 3. T6ng lwong khai thdc nuwdc ngdm trung binh tai mét sé ving cua khu vuee Kién Giang
(don vi: nghin m3/ngay)

4.3. Téc dé sut lun ddt va twong quan vdi ha
thdp muc nwérc

K&t qua phan tich anh InSAR [12] cho thdy
nhiéu khu vic & Kién Giang dang bi sut lUn véi
t&c d6 dang ké. Cac vung dat yéu hodc dat than
bun cé hoat déng khai thac nwéc ngam (nhuw
U Minh Thuong, An Bién) déu ghi nhan lun bé
mat rd rét, trong khi nhitng noi dia chat cirng
hon va it khai thac thi hdu nhu 6n dinh. K&t qua
udc tinh cho thay tai mot sé khu vye, téc do
sut lan dat 2-3 cm/nadm, tap trung & cac vung
c6 cuwong do khai thac Ién. Nguoc lai, nhitng
noi muc nwdc chi giam nhe (~0,05-0,1 m/nam)
thi mc lUn do duorc rat thap (<1 cm/nam). Dé
dinh lvgng méi quan hé, ching tdi so sanh téc
dd sut 1un trung binh (tr InSAR) véi téc d6 ha
thdp muc nudc ngdm tai cac khu vyc twong
(rng. K&t qua Hinh 4 minh hoa twong quan giita
quy md khai thac va té¢c d6 ha thdp muc nwdc
ngam: Nhirng vung cé téng luu lugng khai thac
I&n (20-25 nghin m¥ngay) thuwong ghi nhan muyc
nwdc gidm nhanh, khodng 0,3-0,4 m/n3m; trong
khi nhirng noi khai thac it (<5 nghin m¥ngay) cé
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muc nudc giam khdng dang ké (~0,1 m/nam
hodc thap hon). Hé s6 twong quan Pearson gitta
hai bién s6 nay vao khoang 0,9, cho thdy mai
quan hé gan nhu tuyén tinh.

Twong ty, Hinh 5 cho thdy mdi twong quan
mat thiét gitra tdc d6 ha thdp muc nwdc ngam
va toc dd sut lun bé mat dat. Tai cac noi muc
nudc giam nhanh (vi du ~0,3-0,4 m/nam), InSAR
do duogc tc dd lun tdi 2-3 cm/ndm. Nguoc lai,
nhitng noi myc nudc chi gidam nhe (~0,05-0,1
m/ndm) thi dat 14n rat chdm (<1 cm/ndm). Hé
s6 Pearson gilta hai dai lvgng nay cling xap xi
0,9, cling ¢6 nhan dinh rang sut lun dat & Kién
Giang cht y&u bat ngudn tir viéc khai thac nuwéc
ngam qua muec trén nén dia chat mém yéu. Két
qua nay tuong dong véi co ché da quan sat tai
nhiéu dong bang khac trén thé gigi [1], [2]. Tt
nhién, can lwu y rang cac yéu td khac nhu tai
trong cdng trinh, nén l4n ty nhién cta dat tré,
han han kéo dai,... cling c6 thé anh hudng dén
téc dd 1un cuc bd [6]. T6ng hop cac bang chirng
dinh lwvgng néu trén (Hinh 4-Hinh 5; r = 0,9) cho
thay suy gidm ap luwc nuéce 16 rdng do bom hut
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trén nén dia chdt mém yéu |a co ché chi phdi sut
l4n tai khu vure nghién cru; nhan dinh nay nhat
qudn vai cac nghién ciru tredec day ve vai tro troi
clia dia chat va ap lwc nwdce 16 rong so vdi yéu té
khi hau [4], [5], [11], [12].

Nhu vay, cé thé khang dinh mot cach dinh
lwgng rang nhitng vung bom hat nuwdc ngam
quy mé I&n trén nén dat yéu & Kién Giang déu
dang 1in nhanh hon han so véi cac vung khac.
Tiéu biéu 1a vung U Minh Thuong - noi khai thac
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Hinh 4. Twong quan giita cwong dé khai thdc nuoc
ngdm va téc dé ha thdp muc nuwdc

5. Két luan

Tinh trang sut lGn d4t dang dién ra tai Kién
Giang |a & canh bao vé tic dong cla hoat dong
khai thac nudc ngam thi€u kiém sodt trén nén
dia chat yéu cla khu vuc. Phan tich di liéu
cho thay hau hét trong téng s& ~93.000 giéng
khoan trén dia ban tap trung vao cac tang chira
nudc Pleistocene, véi tong luu lwong khai thac
khodng 197.000 m3¥ngay. Hé qua la muc nudc
ngam trong cac tang nay da va dang tut giam
manh (~0,1-0,4 m/ndm & nhitng noi khai thac
nhiéu), vuwot qud kha nang phuc hodi tu nhién
clia ting chita. Viéc gidm ap lwc nwdc 16 rong
kéo dai dan tdi c6 két dat va syt lUn bé mat voi
toc d6 |1én tdi vai cm/nam tai mot s6 khu vuc
trling thap, gdy hu hai cong trinh va de doa céc
vung dan cu. Mai twong quan mat thiét gilra
phan bd khai thidc, mic ha thdp muc nwdc va
mtrc do sut lin d3 dwoc khdng dinh: Vung nao
bom hat cang nhiéu thi myc nudce tut cang sau
va dat l4n cang nhanh.

nhiéu va dat yéu, da xay ra sy ¢d sut ltin nghiém
trong vao ndm 2024 nhu dé cip & trén; nguoc
lai, cdc vuing ven bién Tay Bac nhu Ha Tién, Kién
Lwong khai thac it va nam trén nén dia chat cirng
hon nén mirc lin quan sat duwgc khéng dang ké.
K&t quad nghién clru la minh chirng cu thé cho
m@&i quan hé nhan qua gilra khai thac nudc ngdm
va sut lun dia chét tai Kién Giang, cling la héi
chudng canh bao cho cong tac quan ly tai nguyén
nuwéc va phat trién bén vitng & dia phuong.
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Hinh 5. Twong quan gitva téc d6 ha thdp muc nuéc
ngdm va téc dé sut ltin bé mdt dat (theo di liéu
InSAR) tai Kién Giang

Bén canh tac déng truc tiép cha bom hut,
céc yéu td dan sinh (gia tdng dan s, vung lda
trong diém, m6 hinh tdm - 1Ga) lam tang nhu
cau nudc; & nhitng noi thi€u ngudn nuwédc mat
mua khd, phan thi€u hut thwong dugc bu bang
nudc ngam, dan téi muc nwdc tut nhanh va lan
manh hon. Quan sat khéng gian cho thay cac
vliing Gidng Riéng, GO Quao, Chau Thanh, Vinh
Thuan, An Bién vilra cé lwu lwgng khai thac lon
vilra c6 mirc ha thdp mye nuwdce va téc do 1in cao
hon cac noi khac. NGi cach khac, sut lun dat &
Kién Giang chl y&u bat ngudn tir nguyén nhan
nhan sinh - cu thé 13 khai thdc nuwéc ngdm qua
murc trén nén dat yéu.

D& giam thiéu rudi ro sut lun trong tuong
lai, Kién Giang can khan trwong thuc hién céc
gidi phdp quan ly nwdc ngam bén virng. Truwdc
mat, can kiém so&t chdt ché quy mé khai thac
nudc dudi dat, dac biét tai cac khu vuc da cod
bi€u hién Iin; 1ap quy hoach va phan ving cdm
hodc han ché khai thac & nhirng noi nguy co
cao. Song song, can phat trién cac ngudn nuwdc
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thay thé (nhu thu trit nwdc mua, st dung nwdc
mat) nham gidm phu thudc nwdc ngam, nhat
la vao mua kho. Cong tac quan trac can duoc
tang cuong: Xay dwng mang lwdi giam sat
lGn hién dai (k&t hgp quan tric InSAR va GPS)
dong thoi mé rong hé thdng giéng quan trac
muc nwdc ngam, wu tién cac vung trong diém.
Nhitrng théng tin nay sé giup canh bdo sém va
phuc vu hoach dinh chinh sach sir dung déat,
quy hoach ha tang phu hop vdi nguy co sut lun.
Cudi cung, can 16ng ghép van dé sut lun dat cda

khu virc vao céc quy hoach phat trién dé thi va
giao théng cla tinh (vi du cip nhat tiéu chuan
thiét k& nén mdng céng trinh theo mdrc lUn dy
bao tirng viing), dong thoi gan véi chuwong trinh
thich (rng bién déi khi hau tai dia phuong. Trai
nghiém cta khu vyc Kién Giang cling la bai hoc
chung cho céc vung khéc thudc cac tinh DBSCL
dang chiu strc ép khai thac nwdc ngdm - can
hanh déng kip thoi dé tranh kich ban “dat Iun,
nudc dang” de doa an sinh va phat trién bén
vitng trong vlung.

Dong gop cua tirng tdc gid trong bai bdo: X4y dwng y tudng: Nguyén Thdi Son, Vi Thi Hoai Thu, Triéu

Anh

Ngoc, Nguyén Hiru Hué: Xt ly s6 liéu: Nguyén Thdi Son, Vi Thi Hoai Thu.

L&i cém orn: Nhom tdc gid trén trong cdm on B Khoa hoc va Céng nghé da hé tro kinh phi cho dé tai (md
s6 DTPL.CN-62.23 va DTPL.CN-54.22) dé diéu tra, thu thép sé liéu va thuc hién nghién ctru ndy.
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RELATIONSHIP BETWEEN GROUNDWATER EXTRACTION INTENSITY AND
LAND SUBSIDENCE IN KIEN GIANG AREA: QUANTITATIVE EVIDENCE
FROM MONITORING DATA
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Abstract: Kien Giang area (now is a part of An Giang province) in Vietnam’s Mekong Delta is facing
increasing risks of land subsidence caused by excessive groundwater extraction. This study analyzes the
status of groundwater exploitation from Holocene and Pleistocene aquifers, distribution of extraction wells,
and groundwater level trends over 20 years (2000-2020). The results show approximately 93,000 extraction
wells across the province, predominantly in the Pleistocene aquifers, with total extraction currently around
197,000 m3/day-several times greater than in the early 2000s. Continuous groundwater pumping has
significantly lowered groundwater levels (0.1-0.4 m/year in heavily exploited areas), causing decreased pore-
water pressure and land compaction. Analysis of Interferometric Synthetic Aperture Radar (InSAR) satellite
imagery reveals subsidence rates up to several centimeters per year in regions with intensive groundwater
extraction. Maps clearly illustrate the spatial correlation between the distribution of extraction wells,
magnitude of groundwater level decline, and areas experiencing land subsidence. Quantitative correlation
analyses confirm strong relationships between extraction intensity and groundwater level declines (Pearson’s
correlation ~0.9), as well as between groundwater level declines and land subsidence rates. These findings
underscore the urgent need for sustainable groundwater management-including extraction controls,
development of alternative water sources, and enhanced subsidence monitoring-to mitigate environmental
risks and ensure sustainable development for Kien Giang area and the broader Mekong Delta region.

Keywords: Land subsidence, groundwater extraction, groundwater level decline, Interferometric
Synthetic Aperture Radar (InSAR).
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