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Ung dung tich hop GIS va mé hinh GALDIT danh gia nguy co tén
thuong do nhiém man nuéc duéi dat tang chira nuéc Pleistocens
(gitra - trén) trén dia ban TX. Phu My, tinh Ba Ria - Viing Tau

Nguyén Hai Au’*, Pham Thi Tuyét Nhi', Tat Hong Minh Vy', Luu Khanh Linh?, Tran Ngoc Thanh?
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TOM TAT

Tang chiia nudce 16 hdng Pleistocens (gitia — trén) dugc khai théc s dung ngay cang nhiéu trén dia
ban thi xa Phd My, tinh Ba Ria — Ving Tau, trong dé chii yéu la nha may khai thac nuéc tap trung
Phu My - My Xuén véi cong suat khai thac 15.000 m3/ngay dém. Két qua nghién ctiu gan day cho
thay tdng chifa nudc nay 6 téng do khoang hda cao, ranh gidi man nhat ldn sau vao ndi dong nén
gay nguy ca tén thuong chat lugng tdng chita nude. Trong nghién cliu nay, tng dung tich hap GIS
va md hinh GALDIT (G, A, L, D, |, T tuong Ung vdi kiéu tang chira nudc, hé s6 thdm clia tang chia
nudc, cot cao muc nudce dudi dat, khoang cach tir diém nghién clu téi dudng bo bién, tac dong
clia xdm nhap man va chiéu day tang chifa nudc) danh gia va phan ving mic dé nguy co tén
thuong do xam nhap man clia tang chiia nudc Pleistocens (gilra — trén) tai thi xa Phu My. Két qua
nghién clu phan viing nguy ca tén thuong dugc chia thanh 02 ving: Vung | (nguy co tén thuong
cao) co dién tich 5.809 ha (chiém tdi 25,45% dién tich viing tinh toan); Vung Il (nguy ¢ tén thucong
trung binh) co6 dién tich 17.020 ha (chiém 74,55% dién tich ving tinh toan) va khong ton tai viing
c6 nguy cé tén thuong thdp. Dua vao két qua trén va ban d6 phan viing muc d6 tén thuong tang
chtta nuéc dudi dat Pleistocens gilta — trén (qp—3) can han ché xay dung mdi va khai thai nuéc
dudi dat dé tranh xay ra hién tugng xam nhap man clia tang chifa nuéc.

Tu khoa: GIS, GALDIT, chat lugng nudc dudi dat, danh gia tinh dé bj t6n thuang, nhiém man, TX.
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GIGI THIEU

Céc vin dé vé chit lugng, mic do ton thuong cua
nudc dudi dit da va dang thu hat su chi y cta cac
nha nghién ctu phat trién, thuc hanh va quy hoach
trén khap thé gi6i do muc nudc ngdm bi suy gidm va
su 0 nhiém ngay cang gia ting gy nguy hai nghiém
trong dén moi trudng'. Ngoai cic yéu t6 c6 ngudn
g6c dia chit va nhén sinh tic dong dén chat lugng
nudc dudi dit thi bién ddi khi hau ciing la tdc nhan
giy anh huong d6i véi khu vyc ven bién. Bién déi
khi hau giy giam lugng mua, ting nhiét d6 va ting
dd6 mén cta nudc dudi dat § cac tdng chiia nude ven
bién 2>, Bén canh d¢, bién d8i khi hau con giy ra muc
nudc bién dang, dan dén nudc min cé xu hudng lin
sdu vao cac ctlia song, khién cac tdng chtia nudc dudi
dat ven bién bi man hoa, gay nguy co khan hiém céc
ngudn nudc ngot phuc vu nhu ciu sinh hoat, san xuét
cong nghiép va tusi tiéu nong nghiép?. Xam nhip
man dugc quan tdm d6i vi cac vung ven bién trén
thé gidi trong nhitng nam gin day*. Sy xAm nhép ctia
nudc bién vao cac tang chiia nudc, khai thac qud mic
cdc ting chiia nudc cling véi lugng bs cap khan hiém
g6p phin dan dén hién tugng nudc bién xam thuc,

suy giam chat lugng nudc dudi dat cltia cac ting chuia
nuéc ven bién°.

Hién nay, danh gia muc d¢ phu hgp clia ngudén nudec,
nhiéu ky thuat danh gia chat lugng nudc nhu phuong
phép chi s6 chét lugng nudc (WQI - Water Quality
Index) va chi s6 6 nhiém nudc duéi dat (PIG - Pol-
lution Index of Groundwater) dugc st dung rong rai
trén thé giéi nham xdc dinh sy phtt hgp ctia nude cho
muc dich cép nudc, cung cdp sy anh hudng téng hop
cta tiing thong s chét lugng trén toan b chit lugng
nudc. Phuong phép chi s6 chat lugng nudc (WQI)
dugc ting dung tai AnDoS, danh gid chit lugng nudc
tai ho Loktak cho thdy chét lugng khong phu hop dé
udng, bao gém ca ngudi va dong vat, goép phan cung
cdp thong tin cho dan ching ciing nhu nhiing nguoi
ra quyét dinh, tai México’, Thé Nhi Kys, Iran?, chi
s6 WQI dugc dung d€ danh gia muc do phu hgp cua
chét lugng nudc dudi dat phuc vu cho muc dich dn
udng trong khu viic. Ngoai ra, tai Trung Quéc !0, Pak-
istan!!, Bangladesh 2, chi s6 WQI dugc ting dung
nhdm chi ra cdc mau nudc c6 chit lugng kém, ti do
lam tién d€ cho cac phan tich sau hon, giup giai thich
cacnguyén nhéin lam gidm chétlugng nudc. Bén canh
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(gitta - trén) trén dia ban TX. Pht My, tinh Ba Ria - Viing Tau. Sci. Tech. Dev. J. - Sci. Earth Environ.;

5(2):SI37-Sl46.

SI37



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi truéng, 5(2):5137-5146

céc nghién ctu ting dung chi s6 chét lugng nudc dé
danh gid muc d6 pht hgp véi muc dich st dung thi
phuong phép chi s6 6 nhiém nudc duéi dit (PIG)
cing dugc dé xuit va phét trién d€ danh gié sy thay
d6i chat lugng nudc ngdm do cic yéu td dia chit va
con ngudi. Cing tai An Do, Nigeria !> va cac
nghién ctu da tng dung chi s6 PIG nhim gidm st va
danh gid tinh phti hgp trong chét lugng nuéc udng.
Ngoai ra, chi s6 6 nhiém nudc dusi dit con dugc ting
dung tai An Do '°, Maharashtra'” nhim lam sang to
cc anh hudng ctia yéu t6 ty nhién va nhan sinh dén
chét lugng nudc ngdm. Cac nghién ctiu nay da danh
gid chét lugng nudc dudi dit thong qua chi s6 duge
tinh todn bing phuong phap dai s6 dua vao cc thong
s6 dac trung dé tién hanh phan vung, gidm sat va quan
li nguén nuéc.

Ngoai cac chi s6 trén, d€ dédnh gid tinh dé bi t6n
thuong, trén thé gi6i da st dung phuong phap DRAS-
TIC véi muc dich nghién ctiu sdu vao cac yéu t6 khach
quan, lam ro6 cdc yéu td ty nhién, dia chit gy anh
hudng dén chit lugng cua nude dudi dat, ude tinh
muc d6 dé bi t6n thuong tiém tang ctia tdng chiia
nuée 8. Céc nghién cdu tai Jordan!®, An P62, mé
hinh DRASTIC dugc ting dung nhim lap ban d6 chi
s6 nhiém ban d€ dénh gia tinh dé bi t6n thuong cua
nudc dudi dat da chi ra yéu td vat ly yéu t6 vat ly (do
d6c thodi va myc nudc nong) c6 anh hudng truc ti€p
dén kha nang di chuyén ctia cic chit gay 6 nhiém vao
tang chuia nuéc.

Tuy nhién, d€ danh gid riéng vé€ anh hudng cta xdm
nhip min dén cic tdng chda nudc ven bién, trén thé
gidi da stt dung phuong phap GALDIT do Chachadi
va Lobo Ferreira phat trién ti ndm 2001 va dugc hiéu
chinh vio nim 2005%! véi muc dich nghién ctiu siu
vao cac yéu t6 dia chét thiy vin dnh hudng dén tinh
dé bi t6n thuong d6i véi sy xAm nhap cta nude bién
clia ting chia nudc ven bién. Nham phén tich va
tric quan héa khong gian di liéu, hé trg qua trinh
ra quyét dinh trong nhiéu linh vuc nghién ctiu thi Hé
thong Thong tin Dia ly (GIS) cung cip mdi truong
hiéu qua, nhanh chdéng dé 5 chic, dinh lugng va giai
thich khéi lugng 16n dit liéu khong gian?2. Hién nay,
trén thé giéi da c6 nhiéu nghién ctiu dugc thuc hién
nhdm danh gia tinh dé bj t6n thuong clia cic ting
chta nudc dudi dit hiéu qua bing cach két hgp mo
hinh GALDIT trén nén tang cong nghé GIS>2123-26,
Mb hinh GALDIT (G-Groundwater occurrence: kiéu
tang chlia nudc, A-Aquifer hydraulic conductivity: hé
s6 thdm ctia tAng chita nudc, L-Height of groundwater
level above sea level: ¢t cao muc nudc dudi dat, D-
Distance from the shore: khodng cach tit diém nghién
ctu t6i dudng bd bién, I-Impact of existing status of
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seawater intrusion: tac dong ctia xdm nhép mién, T-
Thickness of aquifer: chiéu day tdng chiia nudc) dugc
nhiéu nghién ctu trong va ngoai nudc st dung dé
danh gid muc do dé bi tén thuong cua cic ting chia
nudc ven bién. Céc nha hoach dinh chinh sich va
chinh quyén dia phuong c6 thé stt dung két qua nay
nhu mot cong cy hitu hiéu d€ quan 1y, khoanh viung
bao vé nude dudi dat va kiém sodt sy xdm nhdp min
dudi tdc dong ctia bién d6i khi hau.

Nghién ctiu ctia Saliha NAJIB va cong su’! da ting
dung mo6 hinh GALDIT tich hgp vé6i cong cu GIS dé
lap ban d6 tinh dé bi tén thuong ctia tAng chiia nudc
do nudc bién xam thuc & khu vuc bd bién Chaouia,
thudc Morocco, noi tap trung cac hoat dong nong
nghiép va c6 muc nudc ngdm nong. Két qua nghién
ctiu cho thiy mic do dé bi ton thuong ting dan tu
thugng nguén dén viing ha Iuu do xam thuc & khu vuc
b bién. Giup cic nha quan ly gidm sat, khoanh viung
bao vé cac khu viic ¢6 kha ning 6 nhiém cao trong khu
vuc. Ngoai ra, R. Pedreira va cong su?° ciing 4p dung
chi s6 GALDIT két hgp véi GIS d€ d€ danh gia tinh
dé bi ton thuong cta tdng chia nudc déi véi sy xam
nhép min & vung dong bang phia dong séong Nestos,
thu¢c Hy Lap. Két qua cho thdy khoang cach tit muc
nudc ngdm dén muc nude bién 1a mot yéu t6 rit quan
trong d€ danh gid muc do dé bi ton thuong déi véi
su xdm thuc bién. Ngoai ra, 2 yéu t6 khoang cach tu
bo bién dén di€m nghién ctu va tdc dong cta x4m
nhép man cho théy su 14n sau ctia nudc bién vao dit
lién, chi ra nguyén nhéin do viéc bom mé& rong cac
giéng, khai thic qud muc ting chita nu6c ven bién
phuc vu néng nghiép. Nghién ctiu khac ctia Boula-
beiz Mahrez va cong sy° thiét 1ap md hinh GALDIT
dua trén GIS d€ danh gia tinh dé bi t6n thuong ctia
tang chita nudc ven bién d6i v6i sy xAm nhép man tai
dong bing Collo, thudc Algeria. Nghién ctiu da chi
ra yéu t6 khoang cach ti bd dén diém nghién ctiu va
hé s6 thdm ctia tAng chida nudc c6 y nghia quan trong
déi voi két qua mo hinh phén tich. Két qua nghién
ctiu con cung cdp mot co s¢ udce lugng cho cac nha
quan ly trong tuong lai d€ xdc dinh vi tri, thiét ké cac
giéng bom nudc ngdm phu hgp véi dic diém khu vyec.
Nghién ctiu clia Lappas L. va cong su?® di ting dung
mo hinh GALDIT dugc Chachadi va Lobo Ferreira
phét trién dya trén nén tang GIS d€ xéc dinh céc khu
vic dé bi ton thuong cua ting chita nuGc ven bién Ata-
lanti, thu¢c Hy Lap d6i v6i sy xAm nhdp médn. Nghién
ctiu nay da chi ra kiéu ting chiia nudc lién quan chinh
dén muic d6 nhay cidm ctia tdng chiia nudc voi su xam
nhép ctia nudc bién. Tuong tu, tai Hy Lap, Zogra-
fina Mavriou va cong su>* ciing &p dung phuong phép
GALDIT trén hé thong thong tin dia ly (GIS) d€ ddnh
gid tinh dé bi t6n thuong ctia nuéc duéi dat d6i vai su
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xam nhép man. Két qua cho thiy nguyén nhén chinh
gy ton thuong tdng chiia nudc la do khai théc qué
muic khién nudc ngdm bi nhiém min do nudc bién
xam thuc siu vao dat lién.

O Viét Nam, viéc nghién ctiu st dung md hinh
GALDIT dénh gia mtc d¢ dé tén thuong véi nhiém
bédn cha tdng chita nudc ven bién dugc nhiéu nha
nghién cu quan taim?7-3!,
Thanh Canh va cong su [28] da st dung phuong phap
GALDIT thanh 14p dugc ban d6 phan viing muc do
nguy co tén thuong do nhiém mén nudc dudi dat tai

Nghién ctiu cta Tran

Tién Giang. Két qua ctia nghién ctiu da cho thay khu
vic c6 nguy cd tén thuong rdt cao ndm gan ranh gisi
mén va c6 phéu ha thip muc nude 16n, dai dién 12
cac thong s6 “c6t cao muc nudc dudi dat”, “khoang
cach tit diém nghién cdu t6i ranh gi¢i mén - nhat”
va “tac dong cuia hién trang xdm nhap min”. Tuong
td, Phan Nam Long va Huynh Tién Pat?’ cling ting
dung GALDIT trén nén tang GIS danh gia tén thuong
do xam nhép man tai Quang Nam, Da Néng. Két qua
cho thdy cac vung c6 nguy co dé bi tdn thuong cao
phan b6 doc b bién va cac khu dan cu dong duc, gan
song.

Trong bai bdo nay tich hgp GIS va mé hinh GALDIT
dugc sti dung nhim danh gid mtc d6 nguy co tén
thuong do nhiém min tdng chua nudc Pleistocens
gitia — trén (qpo—_3) trén dia ban thi xa Phu My, tinh
Ba Ria - Viing Tau. Két qua nghién ctiula tailiéu tham
chiéu va cung cép thong tin cho cdc nha quan ly trong
qua trinh cip phép khai thac va st dung.

TAI LIEU VA PHUONG PHAP NGHIEN
cuu

Vung nghién ctu

Thi x4 Phu My thudc tinh Ba Ria - Ving Tau gidp
huyén Chau Dtic vé phia Pong, huyén Cén Gio vé
phia Téy, thanh ph6 Ving Tau va thanh phd Ba Ria
vé phia Nam va huyén Long Thanh va huyén Nhon
Trach vé phia Bic. Thixa Phu My c6 3 tAng chiia nudc
16 hdng chinh (gém tang chda nudc Pleistocens trén
(qp3), Pleistocens gifia-trén (qpy—_3) va Pleistocens
dudi (qp1)) c6 dién phén b6 trai rong, 13 ngudn nudc
dugc ngudi dan khai thic st dung khoang 21.550
m?/ngay. Trong d6, nha méy nu6c Phi My - My Xuin
dang khai thac quy mo cong nghiép véi cdng suit hién
nay khodng trén 15.000 m3/ngay>2.

Tai liéu nghién ctu

Trong bai bdo nay, nhém téc gia da téng hgp rit nhiéu
ngudn tai liéu vé ddc diém dia chat thiy vin, thong s6
cac tang chiia nudc tli cac nghién ctu trudc day cta
tai 09 giéng quan tric (NB2A, NB2B, NB1A, VT2B,

NB4, QT11, QT7A, QT5A, VT4A) trén dia ban thi xa
Phu My ctia S6 Tai nguyén va Moi trusng tinh Ba Ria
- Ving Tau. Vi tri cdc giéng quan tric dugc trinh bay
trong so d6 vi tri ¢ Hinh 1. S6 liéu chat lugng nudc
dugc st dung gobm 04 théng s6 (C1—, HCO3 ™, CO52-
, TDS) tai 09 giéng trén dugc st dung tui d€ tai nghién
ctiu khoa hoc loai C2018-24-1 do Nguyén Hai Au cht
trl thuc hién>?. Ranh giéi médn - nhat dugc stt dung
tit két qua du dn “Diéu tra, ddnh gid nhiém min cac
tang chita nude do téc dong ctia bién d6i khi hiu, myc
nudc bién dang tai cdc khu viyc ven bién tinh Ba Ria -
Viing Tau” do S& Tai nguyén va Mdi trudng chal quan
va Nguyén Hai Au cht tri thuc hién.

Phuong phap nghién ctu
Phuong phdp GALDIT

Tinh dé bi tén thuong cta ting chita nudc Pleis-
tocens (giia trén) do sy x4m nhép cta nudc bién
da dugc danh gia bang phuong phap GALDIT cua
Chachadi va Lobo-Ferreira (nim 2005)>*. GALDIT
la mot phuong phap l4p ban d6 chi s6. Phuong phap
GALDIT la mét phuong phép co ban vé 4p dung gia
tri diém s6, trong s6 va phan vung chi s6 t6n thuong.
& day c6 thénoi rd rang ring chi s cung cp mot cong
cu udc lugng dau tién thay vi cung cép cic cau trd 16i
tuyét d6i. Do d6, viéc xac dinh chi s6 t6n thuong cta
nudc dudi dit lién quan dén xdm nhap nude bién dya
trén sy két hgp cta 6 tham s6 chinh (G, A,L,D, I, T
tuong tng véi kiéu tdng chiia nudc, hé s6 thdm cla
tang chia nudc, cdt cao muc nude duéi dét, khodng
cach ti diém nghién ctiu tGi dudng b bién, tic dong
ctia xdm nhdp méin va chiéu day tdng chda nudc),
dugc coi 1a yéu t6 quan trong nhat kiém sodt sy xam
nhép. Chi s6 GALDIT dugc tinh todn theo cong thtic
sau:

Yo WixR
Yo W

i=1

GALDIT = 1)
Trong do:

Wi: Trong s6 ctia cdc trong s6 thi i, Ri: Diém s§ ddnh
gid cho gid trj ctia thong s i. Gid trj chi s6 GALDIT
cao hon tuong ting v6i kha nang nhiém bén cao hon
va ngugc lai.

o Kiéu tdng chita nudc (G-Groundwater occur-
rence): Su xudt hién ctia nuéc ngam lién quan
dén loai tdng nudc ngdm cé thé roi vao mot
trong ba nhom: ting chiia nuéc khong ap, ting
chtta nudc c6 ap, ting chida nudc thim xuyén.

o H¢ s6 thdm ciia tdng chiia nudc (A-Aquifer hy-
draulic conductivity): Hé s6 thdm cta tdng chiia
nudc phan dnh mic d6 di chuyén ctia nude bién
vao ting chlia nudc nhat. Hé s6 thdm ctia tdng
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o Chiéu day tdng chila nudc (T-Thickness of

Sl40
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Hinh 1: Khu vuc nghién ctiu TX. Phu My, tinh Ba Ria - Vidng Tau

chtia nudc cang 16n thi nguy co gay t6n thuong
cho ting chita nudc cang 16n va ngugc lai.

Cot cao muyic nude dudi ddt (L-Height of ground-
water level above sea level): Ct cao muc nudc
cho biét kha nang nudc man sé xdm nhap vao
tidng chtia nudc hay ting chita nuéc ddy nude
man di ra. Trong nghién ctiu ndy téc gia sti dung
thang diém ctia nhém tac gia (Tran Thanh Canh,
Nguyén Bach Thao, Bui Tran Vugng)?® da diéu
chinh phtt hgp véi tdng chiia nudc sau.

Khodng cdch tii diém nghién ciu t6i dudng bo
bién (D-Distance from the shore): Trong nghién
ctiu ndy tac gid stt dung thang diém ctia nhém
tac gid (Trdn Thanh Canh, Nguyén Bach Thao,
Bui Tran Vugng) 28 Tham s6 nay dugc diéu
chinh 13 khoang cach tit giéng quan tric dén
ranh gi6i min nhat ctia tdng chita nudc do
Nguyén Hai Au chi tri thuc hién nim 2020.
Tic dong ctia xam nhdp mdn (I-Impact of exist-
ing status of seawater intrusion): Tac ddng ctia
xam nh4p mén trong tdng chita nudc dugc danh
gia theo ty 1¢ CI7/[HCO3~ + CO327]. Trong
nudc bién ham lugng ion clorua chiém uu thé,
con trong tang chdia nudc nhat ham lugng ion
bicacbonat thudng chiém wu thé.

aquifer): Theo quan diém ctia Chachadi d¢ day
tdng nudc ngdm cang 16n thi mic d x4m nhép
clia nude bién cang 16n va ngugc lai. Kha néing

x4m nhap min theo chiéu thing diing 13 khong
dang ké, do véy chiéu day ting chita nudc cang
16n thi thé tich nudc tich trit trong tdng cang 16n,
kha nang man xdm nhap theo chiéu ngang vao
tang chiia nudc cang nho va ngugc lai.

Khoang chia diém s6 ctia cac tham s6 GALDIT dugc
ldy theo Chachadi va Lobo-Ferreira (ndm 2005) 34
dya vao dic diém cua tiing thong s6 phén tich trén
(Bang 1) va phan vung nguy co t6n thuong (Bang 2).

Thuat todn néi suy IDW

T s6liéu tinh todn cdc tham s6 (G, A, L, D, 1, T), thuat
todn nghich dao c6 trong s6 khoang cach (IDW) dugc
sti dung d€ tao cdc ban d6 noi suy khong gian thong
qua phan mém ArcGIS. Phuong phap noi suy IDW la
mot phuong phdp phd bién va dé ting dung, xdc dinh
cdc gid tri diém chua biét thong qua viéc thuc hién
tinh trung binh trong s6 khoang cach gid tri clia cac
diém da biét ctia mdi pixel. Nhiing diém gan, gid tri
trong s6 16n dnh hudng rat nhiéu dén gia tri tinh todn,
ngugc lai nhiing diém cang cach xa diém can tinh thi
gid tri it bi anh hudng, tit d6 khoanh vung ban kinh
xdc dinh c6 thé dugc st dung dé xdc dinh gid tri dau
ra cho méi vi tri.

Sau khi dit liéu dugc tinh toan thong qua phuong
phap IDW sé dugc chong 16p 1én nhau thong qua cong
cu calculator trong ArcGIS nhim dua ra két qua chinh
xdc vé phan viung tén thuong khu vic nghién ctiu.
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Bang 1: Khoang chia diém sé cla thong sé GALDIT 34

Thong s6 Trong s0 Diém - khodng gia tri

2,5 5 7 10
Loai tang chiia nudc 1 Thim xuyén Khong ap Coé ap
Heé s6 tham (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;~ + CO3*)] 1 <1 1-1,5 1,5-2 >2
(mgdl/1)
Chiéu day tang chia nudc (m) 2 >70 50 - 70 30 - 50 <30

Bang 2: Bang phan ving nguy co tén thuong

TT Dai chi s6 GALDIT Phéan ving
1 >7,5 Vung nguy co tén thuong rét cao
2 5-7,5 Ving nguy co tén thuong cao
3 2,5-5 Viing nguy cd t6n thuong trung binh

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

_ XY Zixd; "

Zy
N —n
Zi:l i

)
Trong do:

Z,: gid tri uGc tinh ctia bién z tai diém i

Z;: gia tri mau tai diém i.

d;: khoang cach diém mau d€ udc tinh diém.

N: hé s6 xdc dinh trong lugng dya trén mot khoang
cach.

Céc thong s6 duge ndi suy, xay dung cac 16p ban do
cho tiing tham s6, sau d6 chdéng cac 16p da ndi suy lén
theo cong thiic téng thé cia GALDIT?.

KET QUA VA THAO LUAN

Kiéu tang chita nuéc (G)

Nhu da trinh bay & trén, tong hop tit nhiéu ngudén
tai liéu khac nhau, tdng chia nudc Pleistocens (gitia —
trén) khu vic nghién ctu thuéc kiéu tdng chia nudc
¢6 ap dugc xdc dinh cho tat ca cic giéng quan tric, tra
Bang 1 ta c6 gid tri G = 10.

Hé sé tham (A)

Hé s6 thdm (A) cta tdng chia nudc Pleistocens tai 9
giéng quan tric dugc tong hgp tit tailiéu bom nudce thi

nghiém dugc hién ndm 2012 35

. Gid tri hé s6 thdm ctia
tidng chda nudc Pleistocen (gitia — trén) trung binh
13,81 m/ngay. Tu céc gid tri ctia hé s6 thdm da xac
dinh s6 diém (R;) tuong ung va dugc téng hgp trong
Bang 3. Dua vao két qua tinh todn, ban d6 phan viing

nguy cd tén thuong theo hé s§ thdm (A) dugc thanh
lap & Hinh 2, cho théy tai cac ving c6 gia tri hé s
thdm cang 16n thi nguy co ton thuong cang 16n.

ﬁ VT2B

BlA
QT11
‘QTs5A
‘QT7A

CVT4A

T Hé 2 thim (A}

Gidng quan tric

¢ Gengguanise

Hinh 2: Ban d6 phan viing nguy co tén thuang theo
hé s6 tham (A)

Cot cao muc nudc dugi dat (L)

Gid tri myc nudc trung binh tai cdc giéng thay d6i 0,7
dén 10,9 nidm trong khoang gid tri >-8m nén diém s6
dugc chon la 2,5 tai tét ca cdc diém quan trac va dugc
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Bang 3: Gia tri tinh toan cac tham sé va chi sé GALDIT theo titng giéng quan trac

Cong  Kiéu ting Hé s6 thdm Muc nudc

trinh  chga  nuéc (Tham s6 A) (Tham s6 L)
(Tham s6 G)
Loai Diém Gia Piém Gia Diém
tri tri
(m/ng: (m)

NB1A Cé 10 3,44 255 5,00 2,5

NB2A C¢é 10 21,33 7,0 10,90 2,5

ap

NB2B Cé 10 42,67 100 500 25
ap

NB4 Cé 10 1,93 2,5 1,50 2,5
ap

QTil Cé 10 7,16 5,0 4,00 25
ap

QT7A C6 10 716 50 1,68 25
ap

QT5A C6 10 2291 7,0 1,06 25
ap

VT4A Céo 10 13,53 7,0 0,71 2,5

VT2B Cé 10 420 25 6,00 25

Khoang cach

(Tham s6 D)
Gia Diém
tri

(m)

1.177 2,5
1.154 2,5
1.154 2,5
8.895 2,5
2.579 2,5
265 10,0
605 7,0
158 10,0
6.400 2,5

Tham s6 I
Gia Diém
tri

(mgdl/

0,5 255
1,3 5,0
1,0 5,0
0,2 2,5
1,1 5,0
3,3 10,0
4,7 10,0
4,5 10,0
0,7 2,5

Chiéu day Diém
ting  chita  theo
nuGc (tham chi s6
s6 T) GALDIT
Gia biém

tri

(m)

7,0 10 4,0

6,0 10 51

3,0 10 5,7

5,0 10 4,0
24,0 10 4,7
24,0 10 7,0

7,5 10 6,6

12,7 10 7,4

9,0 10 4,0

Khaiing cich (D)
oy High 558508

. ow: 250023

Hinh 3: Ban d6 phan viing nguy co tén thuong theo
khoang céach véi ranh mén - nhat (D)
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GHng quan ric

=== Ranh man - nhat
Tac déng XNM (1)
o Hah: 899077

o 25002

Hinh 4: Ban d6 phan viing nguy co tén thuang theo
tac déng ctia xam nhap man (1)
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lay chung cho toan viing nghién ctu.

Khoang cach tir diém nghién citu téi ranh
man - nhat (D)

T s6 liéu tinh todn va tong hgp tai Bang 3, vé phan
b khong gian thi cac giéng ndm phia trong bién min
- nhat, khoang cich cta giéng gin nhéit dén giéng
la 158m, 16n nhét 8,9km va trung binh 1,4km. Duya
vao két qua tinh todn, ban d6 phin ving nguy co
tén thuong theo khoang céch (D) dugc thanh lap &
Hinh 3, cho thiy tai cdc giéng quan tric cang ngay
bién gi6i ranh man nhat thi nguy co tén thuong cang
16n.

Tac dong ctia xam nhap man (1)

T s6 liéu vé héa ly toan dién tai 09 giéng quan tric
thu thap c6 ty s6 [Cl~/(HCO3~ + CO327)] thay d6i
tt 0,2 dén 4,7 va trung binh cho can chdia nudcla 1,92.
Trén co s¢ diém s6 thu dugc tai cac diém nghién ctu
tién hanh 14p ban d6 phan vung mtic d6 nguy co ton
thuong déi v6i tham s6 I nhu Hinh 4.

Chiéu day tang chia nudc (T)

Bé day tdng chita nudc tai 09 giéng quan tric thu thap
c6 gid tri thay ddi tit 3 dén 24 m va trung binh bé day
tang chda la 13,5m, tat ca déu nho hon khoang gid tri
30m nén gid tri diém s6 dugc chon 1a 10.

Tinh toan chi s6 GALDIT

Chong 16p cac ban d6 diém s6 cta tling tham s6 (G,
A, L, D, 1, T) ta dugc ban dé phan viing mtc d¢ ton
thuong tdng chiia nude Pleistocens do nhiém min
theo chi s6 GALDIT dugc thanh 1ap. Gid tri chi s8¢
GALDIT ctia tdng chiia nudce Pleistocens (gitia — trén)
ndm trong khoang tii 4 = 7,4. Nhu véy tinh ti ranh
¢i6i man nhat vé phia déng ctia ving nghién ctu c6
dién tich 22.829 ha (goi 14 dién tich vung tinh toan),
thi phin vung nguy co t6n thuong (Hinh 5) dugc
chia thanh 02 vung: Vung I (nguy co ton thuong
cao) c6 dién tich 5.809 ha (chiém t6i 25,45% dién tich
viing tinh todn); Viing II (nguy co t6n thuong trung
binh) ¢6 dién tich 17.020 ha (chiém 74,55% dién tich
ving tinh todn) va khong ton tai viing c6 nguy cé tén
thuong thép.

KET LUAN

Tt két qué tong hgp tailiéu va tinh todn cho thdy mic
d6 nguy co tén thuong tAng chia nudc dudi dét Pleis-
tocens gitia — trén (qpp—3) theo chi s6 GALDIT trén
nén tang cong nghé GIS 1a tai liéu tric quan cung cdp
thong tin quan trong cho cic nha quan ly tham chiéu
trong qua trinh cép phép khai thac hodc gidm st xam

nhap man trén dia ban thi xa Phi My, tinh Ba Ria -
Viing Tau. Két qua nghién ctiu phan viing nguy co
tén thuong dugc chia thanh 02 vung: Vung I (nguy
co tén thuong cao) c6 dién tich 5.809 ha (chiém t6i
25,45% dién tich vung tinh todn); Vung II (nguy co
tn thuong trung binh) c6 dién tich 17.020 ha (chiém
74,55% dién tich vung tinh todn) va khong ton tai
ving ¢6 nguy c¢6 tdn thuong thip. Dya vao két qua
trén va ban d6 phan vung muc do tdn thuong tang
chita nu6c dudi dit Pleistocens gitia — trén (qp2—3)
cén han ché x4y dung méi va khai thai nuéc duéi dat
dé tranh xay ra hién tugng xdm nhdp mén cla ting
chtia nudc va cic cong trinh quan trac hién nay chua
dap ung dugc nhu cdu quan tric nhiém mén. Vi vay,
can dé xudt quy hoach mang quan tric tai nguyén
nuGe dudi dit nhdm phuc vu cho viéc khai thac va
sti dung hiéu qua nguén nudc cp.

GALDIT cho phép phin viing nguy co tén thuong
tang chita nudc do xdm nhép mén, tuy nhién han ché
trong nghién ctiu nay la cac gia tri trong s6 dugc lay
theo nghién ctiu ctia Chachadi va Lobo-Ferreira (nam
2005)** nén chua khach quan véi dic diém ciia viing
nghién ctiu. Dong thai, s6 lugng giéng quan tric con
it, nén két qua ndi suy IDW c6 thé tiém 4n céc sai s6.

LOI CAM ON

Nghién ctiu nay dugc tai trg béi Pai hoc Qudc gia
Thanh phé H6 Chi Minh (PHQG-HCM).

DANH MUC TU VIET TAT

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 chit
lugng nudc trong s6 Entropy.

WQI (Water Quality Index): Chi s6 chat lugng nudc
TH (Total Hardness): Téng d¢ cting.

TDS (Total dissolved solids): Téng chét rdn hoa tan.

XUNG POT LOI iCH

Nhom téc gid xin cam doan raing khong c6 bt ky xung
dot lgi ich nao trong cong bd bai bao.

PONG GOP CUA CAC TACGIA

Nguyén Hai Au déng gép luan gidi cic thong s6
GALDIT va tich hgp GIS, phén tich két qua tinh toan
va viét chinh ban thao.

Pham Thi Tuyét Nhi déng gép thanh l4p ban d6 tling
thong s6 GALDIT trén nén tan cong nghé GIS.

Tit Hong Minh Vy tham gia phan tich dic diém tang
chita nudc Pleistocens.
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Hinh 5: Ban d6 phan vung nguy co tén thuong theo GALDIT

Luu Khanh Linh tham gia thu thép va téng hop di
liéu.

Tran Ngoc Thanh tham gia dong gop xt ly dit liéu.
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Application of GIS-based GADLIT model for vulnerability
assessment to seawater intrusion to Aquifer Upper-Middle
Pleistocene in Phu My Town, Ba Ria - Vung Tau Province of BaRia -
VungTau province

Nguyen Hai Au’*, Pham Thi Tuyet Nhi', Tat Hong Minh Vy’, Luu Khanh Linh', Tran Ngoc Thanh?

ABSTRACT

Aquifer Upper-Middle Pleistocene (gp,—3) is increasingly exploited in recent years in Phu My town,
Ba Ria - Vung Tau province, including the water extraction plant of Phu My - My Xuan with a capacity
Use your smartphone to scan this of 15,000 m? per day. Several studies have revealed that this aquifer has high total mineralization,
QR code and download this article and the saline boundary extends into the field, generating an aquifer vulnerability across the town.
Our study applied the GlIS-base GADLIT model (G-Groundwater occurrence, A-Aquifer hydraulic
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) to identify vulnerable zones of the
Aquifer Upper-Middle Pleistocene (qp2—3) in Phu My town for assessment. Based on the results of
GALDIT model simulations, maps of Pleistocene aquifer vulnerability were built up following 02 clas-
sifications: Zone | indicates its high vulnerability with an area of 5,809 ha corresponding to 25.45%
of the total investigated study area whereas; Zone Il shows its medium vulnerability that covers
17,020 ha, equivalent to 74.55% of the study area. Notably, there is no low-vulnerability area. Based
on the above results and the zoning map of the level of damage to the middle-upper Pleistocens
aquifer (qpa—3), itis necessary to limit the construction of new underground water extraction works
to avoid the occurrence of aquifers. contain saltwater intrusion.
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	Ứng dụng tích hợp GIS và mô hình GALDIT đánh giá nguy cơ tổn thương do nhiễm mặn nước dưới đất tầng chứa nước Pleistocens (giữa – trên) trên địa bàn TX. Phú Mỹ, tỉnh Bà Rịa - Vũng Tàu
	GIỚI THIỆU
	TÀI LIỆU VÀ PHƯƠNG PHÁP NGHIÊN CỨU
	Vùng nghiên cứu
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