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TOM TAT

O nhiém nudc dudi dat dang trd thanh mét van dé quan trong, dac biét 1a & cac vung ven bién
dudi tac dong clia bién déi khi hau va xam nhap man. Do d6, danh gia nguy ¢ tén thuong tang
chtia nudc dudi dat la mot cong cu hd trg ra quyét dinh hiu ich trong quan lyngudn tai nguyén
nay. Trong nghién cttu nay, chi s& GALDIT véi trong s6 AHP dugc dp dung @€ phan viing nguy ca
tén thuong do nhiém méan tang chia nudce Pleistocen viing ven bién tinh Ba Ria - Viing Tau. Day la
mo hinh cai tién ctia GALDIT truyén théng vai trong s6 dugc xac dinh bang phuong phap véi phan
tich thir bac AHP nhu sauloai tang chia nudc G (0,08); hé s6 tham clia tang chiia nudc A(0,15); Cao
d6 muc nudc tinh L(0,26); khoang cach tir diém nghién clu téi ducng ba bién D(0,44); tac dong
clia xam nhap man | (0,04); chiéu day tang chia nudc T(0,03). TU cac d{f liéu thanh phan, ban do
phan viing nguy co tén thuong da dugc xay dung bang ky thuat hé théng thong tin dia ly (GIS)VEi
ba cap do t6n thuong: Vung | (nguy co t8n thuong cao) cé dién tich 3.809 ha (chiém 3% dién tich
khu vuc nghién ctu); Vung Il (nguy co t8n thuong trung binh) co dién tich 52.186 ha (chiém 35%
dién tich khu vuc nghién ciu) va ving cé nguy c6 tén thuong thap co dién tich 92.396 ha (chiém
62% dién tich khu vuc nghién ctu). Két qua nghién ctu da cho thdy mé hinh AHP-GALDIT két hop
Vdi GIS la cach tiép can phiu hop dé xéc dinh cac tang chia nudc dudi dt dé bi tén thuong do xam
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nhap man & khu vuc ven bién.

Tu khoa: AHP-GALDIT, GIS, tén thuong nudc dudi dat, xam nhap man, vung ven bién

GIGI THIEU

Nudc dudi dat la nguén nudce cap phuc vu trong sinh
hoat, ndng nghiép va cong nghiép. Trén dia ban tinh
Ba Ria - Viing Tau, nhu cu st dung nudc tii nudc
dudi dit ngay cang ting cung véi sy gia tang do thi
héa, néng nghiép va cac hoat dong céng nghiép, du
lich. Trong nhiing ndm gy day, nhiéu nha nghién ctu
da danh gia chat lugng nudc dudi dat thong qua chi
s6 dugc tinh todn bang phuong phép dai s6 dya vao
cdc thong s6 dic trung d€ tién hanh phéan vung, gidm
sat va quan li ngudn nudc. Phuong phap GALDIT do
Chachadi va Lobo Ferreira phat trién tii nim 2001!
va dugc hiéu chinh diy du hon vao nam 2005 nhim
danh gid muc do dé bi tén thuong ctia tAng chita nudc
do xam nhép ctia nudc bién trong cac tdng chita nudc
ven bién 2. Cac yéu t6 GALDIT dai dién cho cic thong
s6 6 thé do ludng ma dii liéu thudng cé sén ti nhiéu
ngudn khéc nhau. Hé thong chita ba phin quan trong:
trong s6, pham vi va xép hang. Méi yéu t6 GALDIT
da dugc danh gia so vdi yéu t6 khac dé€ xac dinh tdm
quan trong tuong ddi ctia tiing yéu t62. Vi dy, Sar-
avanan, 2019 di 4p dung hiéu qua mé hinh nay va
da chi ra ring khu vuc gin bo bién da bi anh hudng

16n bi nudce bién xam nhap (SWI)3. Moghadam va
cdng su, (2017), da so sanh phuong phap DRASTIC
va GALDIT trong danh gia tinh dé bi tén thuong cta
ting chiia nudc ven bién va cho thdy rang phuong
phdp GALDIT c6 két qua tdt hon va tuong quan cao
hon véi téng chit rin hoa tan (TDS) dya trén thu
nghiém Pearson so v6i DRASTIC*.

Tuy nhién, m6 hinh GALDIT la phuong phap danh
gid trong s6 clia cac tham s6 va do do can dugc hiéu
chinh tuy theo khu vuc nghién ctiu. Chinhvi vay,
AHP - GALDIT la m6 hinh céi tién tit GALDIT
truyén thong, trong do stt dung phuong phap phan
tich thi bac (analytic hierarchy process ~AHP) dé xac
dinh trong s6 cho cac tham s8 c6 thé ddm bdo tinh
dic thu clia tiing khu vyc da duge dé xuat®. Do dé,
néu bang cach két hgp mo hinh AHP - GALDIT trén
nén tang cong nghé GIS la mot céch ti€p can hiéu qua
hon mé hinh truyén théng >0, Dién hinh 1a Najib va
cong sy!! @ tng dung thanh céong mé hinh AHP -
GALDIT tich hgp vé6i cong cu GIS d€1ap ban d6 tinh
dé bi tén thuong cua tang chita nudc do nudc bién
xam thuc & khu vuc bo bién Chaouia, thuéc Morocco,

noi tdp trung cac hoat dong nong nghiép va cé muc

Trich dan bai bao nay: Nhi P T T, Khanh P Q, Au N H. Ung dung GIS va AHP-GALDIT phan viing nguy
o tén thuong do nhiém man tang chita nuéc Pleistocen viing ven bién tinh Ba Ria - Viing Tau. Sci.
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nudc ngdm noéng. Két qua nghién ctu cho thdy AHP-
GALDIT 1a m¢t phuong phéap nghién ctiu hiéu qua va
da xac dinh dugc miic do dé bi t6n thuong tang din
ti thugng ngudn dén viung ha luu do xdm thuc & khu
viic bo bién. Tuong ty, Mahrez va cong su 12 cling 4p
dung mo6 hinh AHP - GALDIT dya trén GIS dé danh
gid tinh dé bi t6n thuong clia tAng chita nudc ven bién
d6i v6i sy xam nhép min tai déng bing Collo, Alge-
ria. K&t qua nghién ctiu da chi ra yéu t6 khoang cach
tit bo dén diém nghién ctiu va hé s6 thdm cta ting
chtia nudc c6 y nghia quan trong. Pong thoi, cac tac
gid cling cung cip mot ca s6 cho cac nha quan Iy trong
tuong lai d€ xac dinh vi tri, thiét k& cac giéng bom
nude dudi dit phu hop véi dic diém khu vye.

O Viét Nam, viéc nghién ctiu st dung GALDIT dénh
gid mtc do dé ton thuong v6i nhiém bin cla tdng
chiia nuGc ven bién dugc nhiéu nha nghién cttu quan
tam. Nghién ctiu ctia Tran Thanh Canh va cong sy '
da sti dung phuong phap GALDIT thanh lap dugcban
d06 phan viing muic do nguy co t6n thuong do nhiém
man nudc dudi dat tai Tién Giang. Két qua ctia nghién
ctiu da cho thdy khu viyc c6 nguy co tén thuong rat cao
ndm gin ranh gidi min va c6 phéu ha thip myc nudc
16n, dai dién la cac thong s6 “Cao do muc nudc tinh’,
“khoang céach tit diém nghién cdu t6i ranh giGi min
- nhat” va “tdc dong cta hién trang xdm nhip man”.
Tuong ty, Phan Nam Long va Huynh Tién Pat ' ciing
ung dung GALDIT trén nén tang GIS danh gid t6n
thuong do xdm nhép mén tai Quang Nam, Pa Néng.
Két qua cho thdy cdc viing c6 nguy co dé bi ton thuong
cao phan b6 doc b bién va cac khu dan cu dong duc,
gan song.

Trén dia ban tinh Ba Ria - Viing Tau, nhém tac gia
Nguyén Hai Au va cong sy'® da budc diu ting dung
tich hgp GIS va m6 hinh GALDIT (trong s6 co ban
do Chachadi va Ferreira dé xudt ndm 2005) phuc vu
danh gid va phan viing mic d6 nguy co ton thuong do
xam nh4p mén clia tdng chia nudc Pleistocenes (gitia
- trén) tai thi xa Phu My.

Trong bai bao nay, ky thuat GIS két hgp v6i mo hinh
danh gid mic d¢ nguy co tén thuong do nhiém mén
tang chlia nuéc dudi dat GALDIT véi trong s6 AHP
dugc st dung. Két qua nghién ctiu da xay dung dugc
ban d6 phéin viing dé bi t6n thuong tdng chia nudc
Pleistocen vuing ven bién tinh Ba Ria - Viing Tau.

TAI LIEU VA PHUONG PHAP NGHIEN
cuu

Vung nghién ctiu

Ving ven bién tinh Ba Ria - Ving Tau dugc gidi han

béi khung toa do dia ly tit 10°19°00” dén 10°45°00”
vi d¢ Béc va tit 107 01°00” dén 107°35°00” kinh d¢
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DPong, bao gom TP. Viing Tau, TP. Ba Ria, TX. Phu My,
H. Long Dién, H. bat Po, H. Xuyén Moc (Hinh 1).
Tang chia nudce 16 hdng Pleistocen phan bé phan 16n
vung ven bién tinh Ba Ria - Viing Tau, d6i ché bi gian
doan bdi cic nui s6t nam rai rdc hodc bi bao mon.
Tang chita nudc nay dugc pha bdi thanh tao rat ngheéo
nudc Holocen (Q;), mét vai noi 10 truc tiép trén mit.
Chiéu siu gdp mdi ctia tdng tii 0 dén 35m, chiéu day
bién d6i tit 6m dén 56m va cé xu hudng vit nhon vé
phia nti. Thanh phan thach hoc gébm chti yéula cat hat
min dén trung tho chita san s6i, ¢ noilan sét bot hodc
xen kep céc thiu kinh mong sét bot, bot cat min. Tang
chita nudc c6 miic d§ chita nude ti trung binh dén
ngheo, luu lugng giéng tli 0,11/s dén 2,86 1/s, hé s6 dan
nudc ctia ting chita nudc thay dsi tit 3,86m?/ngay dén
152 m?/ngay '°. Nudc trong ting thudc loai c6 ap, dao
ddng muc nudc theo mua ro rét véi bién d6 dao dong
tt0,51m dén 4,57m. Loai hinh héa hoc nudc cht yéu
1a Clorua Natri, Clorur-Bicarbonat Natri, Bicarbonat-
Clorur Natri-Calci, tdng d6 khodng hoa cao (thay d6i
ti 17 dén 3.200 mg/1), ranh giéi man nhat dich chuyén
sau vé phia d4tlién di tic dong tiéu cuc dén chitlugng
nguén nude cip 7.

Tai liéu nghién ciu

Céc tai liéu vé dia ting, dia chit chit thiy van dugc
nhoém tdc gid tdng hop ti cac dé tai, dy an da trién
khai trén dia ban tinh Ba Ria - Vang Tau 1617 & liéu
chit lugng nudc dugc stt dung gom 04 thong s6 phuc
vu cho tinh todn tic dong ctia x4m nhép man (Cl~,
HCO3™, CO32* , TDS) ctia 99 giéng khai thac nuéc
dudi dat ting chiia nudc Pleistocen cia cac cd sG san
xudt va ho dan phuc vu cho tuédi va sinh hoat trong
vung ven bién tinh Ba Ria - Viing Tau ti d€ tai nghién
ctiu khoa hoc cdp Dai hoc quoc gia TPHCM (ma
dé tai C2022-24-1) do Pham Qudéc Khénh lam chu
nhiém. Mau dugc bao quan va luu git theo dung quy
trinh va dang yéu ciu ky thuit TCVN 6663-3:2008.
Mau dugc dung trong thiét bi chita miu, danh s6
hiéu va bdo quan lanh & nhiét do ti 1°C dén 5°C
trong thung dung miu chuyén dung va dugc chuyén
vé Phong thi nghiém chat lugng moi trudng ctia Vién
Moi trudng va Tai nguyén (VIMCERS 138).

Phuong phap nghién ctiu
Chi sé GALDIT

Chi s6 t6n thuong GALDIT la mét trong nhiing
khung dénh gid ton thuong phd bién nhéit d6i véi
cdc tang chita nudc ven bién; gébm 6 thong s6: Loai
tang chua nudc (G); Hé s6 thidm cta tAng chda nude
(A); Cao d6 muc nuéc tinh (D); Khodng cdch tit diém
nghién ctu t6i dudng b bién (L); Tic dong ctia xam
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Hinh 1: Khu vuc nghién ctru va vi tri do dac, Idy mau chét lugng nudc dudi dat

nhdp mén (I); Chiéu day tang chita nuéc (T). Khung
nay st dung hé théng xép hang va trong s6 bang s6
dé danh gid tinh dé bi tén thuong cta cdc ting chia
nudc ven bién. Ngoai ra, khung GALDIT xem xét cac
tinh chat vatly anh huéng dén kha ning 6 nhiém nude
bién trong mdi trudng thuy vin. Trong hé théng nay,
bén ty 1é 2,5, 5, 7,5 va 10 dugc dé xuit cho mbi tham
s0, theo bang ctia Chachadi (2005), trong d6 ty 1é cang
cao thé hién tinh dé bi tén thuong cang 16n va ngugc
lai. Sau d6, ban d6 ctia tat ca sau tham s6 cia mo hinh
nay dugc tinh trong s6 tui 1 (it quan trong hon) dén 4
(quan trong hon), theo d€ xudt ctia Chachadi (2005) L
Bang 1 trinh bay trong s6, pham vi va ty 1¢ cho tiing
tham s6 ctia khung GALDIT. Chi 616 héng cudi cung
thu dugc bing cich két hgp cic 16p GALDIT khéc
nhau trong moi trudng phan mém ArcGIS, nhu sau:

Y8 WiR;

GALDIT = ==
Yo Wi

(1)
Trong d6: W;: Trong s6 clia cac thong s6 thi i R;:
Piém s6 danh gid cho gid tri cta thong s6 i.

Trong s6 AHP

Trong nghién ctiu nay, trong s6 W; tinh todn bing
phuong phap AHP. AHP la mét quy trinh danh gia
da tiéu chi do (Thomas Saaty,1980) 18 thiét 1ap dé ra
quyét dinh. AHP bit nguén ti viéc xdy dung ma tran
so sanh theo cip st dung thang diém tii 1-9 d€ chi
dinh céc gid trj uu tién: 1 c6 nghia la céc tiéu chi déu

quan trong nhu nhau trong khi 9 dugc quy cho tiéu
chi quan trong nhdt, so véi cac tiéu chikhdc, giai quyét
van dé€ cu thé ctia viéc ra quyét dinh va dua ra cdu tric
phén cdp tuong ting ma PCM da t§ chuc thanh mot
ma trdn vuéng. Chat lugng két qua AHP c6 lién quan
déng ké dén chi s6 nhit quan (CI) cho thdy tim quan
trong ctia cdc phan dodn so sanh theo cap. CI dugc
tinh nhu sau:

_ Ymax —1

CI
n—1

)

Trong d6 ClI 1 chi s6 nhéit quan, Ynay 13 gid trilén nhét
cuia vector riéng. Chi s6 nhit quin CI dugc kiém tra
bing cich tinh ty 1¢é nhit quan CR. Ty s6 nhéit quan
(CR) phai <0,1 d€ dugc chip nhén.

Cl = G 3)

ri

Trong do (r;) 1a chi s6 ngau nhién va (C;) 1a chi s6 nhét
quan.
Trong nghién ctiu nay, so sanh tling cap dugc thuc
hién déi véi sau thong s6 GALDIT cé anh hudng dén
xam thyc nudc bién dya két qua khao st ctia cdc nha
khoahoc va chuyén gia dia chit thiy van tai Viét Nam.

Thudt todn néi suy IDW (Inverse Distance
Weighting)

Tu s liéu tinh todn cdc tham s6 (G, A, L, D, I, T), thuat
toan nghich dao c6 trong s6 khoang cach (IDW) dugc
sti dung d€ tao cic ban d6 noi suy khong gian thong
qua phan mém ArcGIS.
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Bang 1: Trong sé va diém sé cla cac théng sé GALDIT (Chachadi 2005)

Thong s6 Trong s Diém - khodng gia tri

2,5 5 7 10
Loai tang chiia nudc 1 Thim Khong ap Co ap

xuyén

Hé s6 thdm (m/ngay) 3 <5 5-10 10 - 40 > 40
C6t cao muc nudc (m) 4 >-8 -8+ -11 -11 = -14 <-14
Khoang cach t6i ranh mén (m) 4 >1000 700 - 1000 500 - 700 <500
[CI=/(HCO3™ + CO327)] (mgdl/l) 1 <1 1-15 1,5-2 >2
Chiéu day tang chia nudc (m) 2 >70 50 - 70 30 - 50 <30

Trong s6 ctia moi diém dugc tinh theo cong thiic sau:

_ YN Zixd; "

Zy
N —n
Zi:l i

(4)

Trong do:

Z,: gid tri udc tinh ctia bién z tai diém i Z;: gia tri mau
tai diém i d;: khodng cach diém mau d€ udce tinh diém
N: hé s6 xac dinh trong lugng dua trén mot khoang
cach.

Quy trinh danh gia tinh dé bi tn thuong cua ting
chtia nudc ven bién va cic phuong phép dugc st dung
dugc hién thi trong Hinh 2. Cac thong s6 dugc ndi
suy, xay dung cac 16p ban d6 cho tiing tham s6, sau
d6 chong cac 16p da ndi suy 1én theo cong thiic AHP-
GALDIT.

KET QUA VA THAO LUAN

Tinh toan cac théng sé GALDIT

Sau 16p ban d6 thanh phan ctia GALDIT dugc trinh
bay & Hinh 3 va dugc mo ta nhu sau:

Loai tdng chira nuéc (G)

Tang chiia nudc Pleistocens ving nghién ctu thudc
loai tdng chiia nudc c6 ap dugc xdc dinh cho tét ca
cac giéng, dugc danh gid véi gid tri G = 10 (Theo
Chachadi, 2005).

Hé s6 tham (A)

Hé s6 thdm (A) ctia tdng chia nudc Pleistocens tai
99 giéng co su khac nhau tiy thudc vao dac diém dat
da, gia tri hé s6 thdm thay d6i tui 1,14 - 18,04 m/ngay.
Dua vao Bang 1, ban d6 hé s6 thdm dugc chia thanh
ba pham vi <55 - 10 10 - 40; >40 m/ngay. Ban d6 nay
cho théy rang muc do thdm cao nhét thudc vé 16p 10
- 40 m/ngay.

926

Cao dé muc nudc tinh (L)

Do cao ctia muc nudc ngdm so v6i muc nude bién 1a
mot trong nhiing thong s6 quan trong nhit d€ dinh
gia tinh dé bi tén thuong do nudc bién x4m thuc.
Gia tri myc nudc trung binh tai cic giéng ndm trong
khodng gid tri -2,43 - 35,30 m. an d6 muc nudc bién
da dugc phan chia thanh 4 viing >2; 1,5 -2; 1 - 1,5
va <1 m. Muc nudc ngdm thdp nhat tip trung & phia
khu vuc ven bién tai TX. Phu My, Huyén bat bo, TP.
Ving Tau (Hinh 3c¢)

Khodng cdch tir diém nghién citu téi bo bién
(D)

Ban d6 khoang cach tit bo bién dén cong trinh giéng
quan tric dugc tinh todn tryc tiép trén moi trudng Ar-
cGIS. V€ phan bs khong gian khoang cach cua giéng
gan nhat dén bo bién 1a 18,17 m, 16n nhét 36.000 m va
trung binh 10.895 m. Ban d6 cua thdng s6 nay dugc
chia thanh hai 16p khéc nhau tit 2,5 (mtic d6 dé bi t6n
thuong thdp) dén 5 (miic do dé bi t6n thuong trung
binh). Khu vyc gin bd bién (khoang cach <500 m) c6
muic d¢ dé bi t6n thuong cao d6i v6i sy xAm nhép cta
nudc bién va né dugc ddnh gid 1a 10. Do dd, khoang
cach cang xa b bién (khodng cach > 1000 m) thi mtc
do6 dé bi tén thuong ctia viing d6i véi nude bién cang
it (Hinh 3d)

Tdc déng ctia xdm nhdp man (1)

Ty s8 [Cl~/(HCO3~ + CO327)] thay d8i tit 0,1 dén
7,2 va trung binh cho ting chia nuéc 1a 1,02. Trén co
s¢ diém s6 thu dugc tai cac diém nghién ctiu tién hanh
lap ban d6 phan ving muc d6 nguy co tén thuong d6i
v6i tham s6 I (Hinh 3e).

Chiéu day tang chira nuéc (T)

Bé day tang chiia nudc dugc thu thap va téng hgp tinh
todn c6 gid tri thay d6i tu 6,42 dén 56,26 m va trung
binh bé day ting chua la 14,36 m. Do d6, tham s6
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Hinh 2: So d6 danh gia tinh dé bi t6n thuong nuéc duéi dat do nhiém man vung ven bién

nay, diém x€p hang thay d6i theo d¢ day ctia tang chita
nudc tii 5 dén 10.

Tinh toan chi sé AHP-GALDIT
Trong sé AHP ctia théng sé GALDIT

Trong s6 AHP ctia cac thong s6 GALDIT tham khao
y kién clia cac chuyén gia va thuc t€ hién truong. Sau
d6, ma tran dugc kiém tra d€ xdc minh rang gié tri CR
nho hon 0,1 (Bang 2).

Phdn viing mirc dé dé bi tén thuong do nhiém
mdn viing ven bién theo AHP-GALDIT

Phén vung mtic d¢ dé bi t6n thuong tdng chia nudc
Pleistocens do nhiém man dugc xay dung khi chong
16p cdc ban d6 thanh phén cua sdu tham s6 (G, A,
L, D, I, T) véi trong s6 AHP. Gia tri chi s6 GALDIT
chia ting chtia nudc Pleistocens ndm trong khoéang
tir 3,16 - 9,04. Theo Bang 3 phin ving nguy co tén
thuong theo Chachadi (2005), ting chiia nudc Pleis-
tocen viing ven bién tinh Ba Ria - Ving Tau c6 vung
nguy co dé bi tén thuong tit thdp (phia tay béc thi xa
Phu My; thanh pho Ba Ria; huyén Xuyén Moc) dén
rdt cao (thanh phé Ving Tau; phia tay thi x4 Phu My;
ving cich d6ng Bung ctia huyén it Do) (Hinh 4).

KET LUAN

Tt két qua téng hop tai liéu va tinh todn cho thy mic
d6 nguy co tén thuong tdng chia nudc dudi dét Pleis-
tocens theo chi s6 GALDIT trén nén tang cong nghé

GISa tailiéu trigc quan cung cdp thong tin quan trong
cho céc nha quan ly tham chiéu trong qué trinh cép
phép khai thac hodc gidm sat xdm nh4p mén khu vuc
ven bién tinh Ba Rja - Viing Tau.

Két qua nghién ctiu phan vung nguy co tén thuong
dugc chia thanh ba ving: Vung I (nguy co ton thuong
cao) co dién tich 3.809 ha (chiém t6i 3% dién tich khu
vuc nghién ctu); Vung II (nguy co tén thuong trung
binh) c6 dién tich 52.186 ha (chiém 35% dién tich khu
vuc nghién ctu) va vung c6 nguy c6 ton thuong thip
¢6 dién tich 92.396 ha (chiém 62% dién tich khu vuc
nghién ctu). Dua vao két qua trén va ban d6 phan
ving muc do t6n thuong ting chia nudc dudi dit
Pleistocens, can han ché x4y dung méi ¢ vung II va
cdm khai thdc & ving III d€ tranh x4y ra hién tugng
xam nhép mdn cla tdng chita nudc va cdc cdng trinh
quan trac hién nay chua dap ting dugc nhu cau quan
tric nhiém mén. Vi véy, cin d€ xudt b6 sung cac giéng
quan trac theo ddi thudng xuyén dién bién bién man
- nhat ctia tdng chita nudc ven bién nham giam nguy
co t6n thuong cho tdng chiia nudc dudi dat.

LOI CAM ON

Nghién ctiu dugc tai trg bsi Dai hoc Qudc gia Thanh
phd H6 Chi Minh (PHQG-HCM) trong khudn khé
DéE tai ma s6 C2022-24-01.
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Bang 2: Gia tri trong sé va diém s8 ciia mé hinh AHP-GALDIT

Thong s6 Trong s6 Khoang gia tri Dbiém

Loai tdng chita nuéc 0,08 Cé 4p 10
Khong ap 7,5
Thidm xuyén 5

Hé s6 thdm (m/ngay) 0,15 >40 10
10-40 7,5
5-10 5
<5 2,5

C6t cao muc nudc (m) 0,26 <1 10
1-1,5 7,5
1,5-2,0 5
>20 2,5

Khodng cach t6i b bién (m) 0,44 <2.500 10
2.500-5.000 7,5
5.000-10.000 5
>10.000 2,5

[CI=/(HCO3~ + CO327)] (mgdi/) 0,04 52,0 10
1,5-2,0 7,5
1,0-1,5 5
<1,0 2,5

Chiéu day ting chia nudc (m) 0,03 >10 10
7,5-10 7,5
5-7,5 5
<5 255

Bang 3: Bang phan viing nguy co tén thuong (Chachadi 2005)

TT Dai chi s6 GALDIT Phén ving

1 >7,5 Viing nguy co tén thuong cao

2 5-7,5 Viing nguy co t6n thuong trung binh

3 2,5-5 Viing nguy co tén thuong thip

DANH MUC TU V|E'T TA’T TH (Total Hardness): Tong d¢ cting

GALDIT (G-Groundwater occurrence; A-Aquifer hy-
draulic conductivity; L-Height of groundwater level
above sea level; D-Distance from the shore; I-Impact
of existing status of seawater intrusion; T-Thickness
of aquifer)

EWQI (Entropy Water Quality Index): Chi s6 chat
lugng nuédc trong s6 Entropy

WQI (Water Quality Index): Chi s6 chét lugng nudc

TDS (Total dissolved solids): Téng chét ran hoa tan
XUNG DOT LOI iCH

Nhoém tac gia xin cam doan rang khong c6 bt ky xung

dot loi ich nao trong cong bé bai bao.

PONG GOP CUA CAC TAC GIA

Pham Thi Tuyét Nhi déng gop ludn gidi cic thong sé
GALDIT, tinh toan trong s6 AHP va tich hgp GIS,

29
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Hinh 4: Ban d6 phan vuing nguy co tén thuang theo chi s6 AHP-GALDIT

phén tich két qua tinh todn va viét chinh ban thao.
Pham Qudc Khanh tham gia déng goép xt ly di liéu
thu thép.

Nguyén Hai Au d6ng gép thanh 1ap ban dé tling thong
s6 GALDIT trén nén tan cong nghé GIS, chinh stia
ban thao va gtii bai tap chi.
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Using GIS-based and AHP-GALDIT method for salt intrusion
vulnerability mapping in the coastal Pleistocene aquifer, Ba Ria -
Vung Tau province

Pham Thi Tuyet Nhi, Pham Quoc Khanh, Nguyen Hai Au”

ABSTRACT
Groundwater aquifer vulnerability assessment is a helpful tool to support the local decision-making
: authorities in groundwater resources. Groundwater contamination is becoming an important
Use your smartphone to scan this problem, especially in coastal areas also threatened by seawater intrusion. In fact, several methods
QR code and download this article have been developed to assess the vulnerability of aquifers. In this study, the application extends
the GALDIT index with AHP weighting to partition vulnerability of Pleistocene aquifers by saline
intrusion in the coastal region of Ba Ria - Vung Tau province and spatial visualization of the results
obtained by GIS technigue. The results of the study identified the AHP weighting set of the corre-
sponding GALDIT parameters: G-Groundwater occurrence (0.08); A-Aquifer hydraulic conductivity
(0.15); L-Height of groundwater level above sea level (0.26); D-Distance from the shore (0.44); |-
Impact of the existing status of seawater intrusion (0.04); T-Thickness of the aquifer (0.03). From the
set of weights obtained, the paper has also developed a map of Pleistocene aquifer vulnerability
zoning in the coastal area of Ba Ria — Vung Tau province was built up following 03 classifications:
Zone | (high vulnerability) with an area of 3,809 ha (equivalent to 3% of the study area); Zone |I
(moderate vulnerability) covers an area of 52,186 ha (equivalent to 35% of the study area) and the
zone low vulnerability covers an area of 92,396 ha (equivalent to 62% of the study area). The re-
search results have shown that the AHP-GALDIT model combined with GIS is a suitable approach
to identify aquifers vulnerable to saline intrusion in coastal areas.
Key words: AHP-GALDIT, GIS, groundwater vulnerability, saline intrusion, coastal zone
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	Tài liệu nghiên cứu
	Phương pháp nghiên cứu
	Chỉ số GALDIT 
	Trọng số AHP
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	KẾT LUẬN
	LỜI CẢM ƠN
	DANH MỤC TỪ VIẾT TẮT
	XUNG ĐỘT LỢI ÍCH
	ĐÓNG GÓP CỦA CÁC TÁC GIẢ
	References


