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TOM TAT

Ciing véi sw phdt trién kinh té xd hoi, nhu cau sir dung nuwée ¢ ddo Phii Quéc khong ngimg
gia tang. Trong khi nwéc mdt khong ddp iing di nhu cau sir dung, nwde dwdi dat hién van chwea doc
danh gia day di, nhat la vé chdt rong. Nghién ciru ndy két hop GIS, phirong phdp trong sé Entropy
va chi s6 chat lwong miede dudi dat GWOI d@é danh gia chat lwong mede dudi dat & dao Phii Quéc
dua trén Tiéu chudn chat lwong nwée ciia Viét Nam va ciia WHO. Két qua nghién cieu cho thdy niede
thudc kiéu Na-Cl, c6 chat heong khd tot, hau hét cac thong sé6 nam trong pham vi giéi han ciia cdc
Tiéu chudn. pH la thong s c6 trong sé Entropy cao nhat trong 12 thong s6 duoc dwa vdo tinh chi s6
GWOI. Két qua tinh GWQI cho thdy miede dat mire tir tot dén rat tot. Nghién civu nay goi ¥ nuede dudi
ddt ¢ Phii Quoc co ban dat tiéu chudn sir dung trong sinh hoat, dong thoi nhan manh tinh khéch
quan ciia phwong phép Entropy trong danh gia chat lwong mede dwdi dat.

Tir khéa: entropy; GIS; nu6e dudi dit; GWQI; dao Phu Quéc

1. Giéi thiéu

Véi loi thé vé tai nguyén thién nhién va canh quan du lich, Phd Quéc tir 1au di dugc
biét dén nhu mot trung tdm du lich quan trong caa ving bién Tay Nam Viét Nam. Trong
nhimg nam gan day, cling v4i Sy gia ting dan s va sy phat trién manh mé caa nganh du lich,
nhu cau sir dung nudc trén déo ngay cang ting. Hién nay, ngudn cung cp nudc ¢ Pha Québc
chu yéu tir hai ngudn chinh 1a nudc mit va nuée dudi dat. Nuge mat duoc khai théc thong
qua hé théng cip nudc tir cac hd chua trén dao, chu yéu phuc vu cho cac khu dé thi va khu
dan cu tap trung. Trong khi d6, nudc dudi dit duoc khai thac tir céc giéng dao va giéng
khoan van 1a ngudn cung cip nudc sinh hoat cho nguoi dan & cac khu vyc nong thdn va
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ving ven d6 thi. Trong khi chat lugng nudc tir cac hod chira duoc kiém soat théng qua hé
théng xtr If va giam sat trudc khi cap nuoc, chat lwong nude dudi dét tai nhiéu khu vuc van
chua dugc danh gia mot cach day du. Do d6, viée danh gia chat lwong nudc dudi dat 1a can
thiét nhiam cung cip co s& khoa hoc cho viéc quan 1 va khai thac bén virng ngudn tai nguyén
nude trén dao Pha Quéc.

Trong nhiing thap nién gan day, chat lvong nudc thudng dugc danh gia thong qua chi
s6 chat luong nudc (Water Quality Index — WQI). WQI duoc dé xuat boi Horton (1965) va
duoc phat trién boi Brown va cong su (1970). Nhiéu qudc gia sau d6 da phat trién cac md
hinh WQI khéc nhau va dan trg thanh cong cu hitu ich trong danh gia chat luong nudc mit.
Déi voi nudc dudi dat, do c6 su khac biét vé& ngudn gdc va cac qua trinh dia hda so véi nude
mat, nhiéu nghién ctru da phat trién chi s6 chét luong nudc dudi dat (Groundwater Quality
Index — GWQI). Chi s6 nay cho phép tdng hop nhiéu thong sé chat luong nudc thanh mot
gia tri duy nhat, giup danh gia va so sanh chat lugng nuwéc mot cach truc quan. Tuy nhién,
mét han ché cua cac md hinh GWQI truyén thdng 1a viéc xac dinh trong sé cua cac théng sé
thudng mang tinh chi quan, ¢d thé anh huong dén do tin cay cua két qua danh gia.

Pé giam tinh chu quan trong viéc xac dinh trong sé cua cac thong sé, phuong phap
trong sé Entropy duoc nhiéu nghién ciu &p dung trong xay dung chi sé chat luong nudc
(Abdus-Salam et al., 2024; Ahmad et al., 2022). Phuong phap nay do Claude Shannon dé
xuat, 12 mot ki thuat khach quan duoc sir dung rong rii trong phan tich da tiéu chi dé xac
dinh mic d6 quan trong cua cac bién dwa trén lwong thdng tin ma chdng cung cap. Trong
phuong phap Entropy, bién cd su bién thién cang 16n giira cAc mau s& ¢ Entropy thap va do
d6 dugc gan trong sb cao hon, thé hién kha ning phan biét thong tin tét hon. Nguoc lai, cac
bién it bién dong sé& c6 trong sb thap vi dong gop thong tin han ché s& c6 Entropy cao. Nho
tinh khach quan va khéng phu thudc vao danh gia chu quan ctua chuyén gia, phuong phap
nay duoc (ng dung rong rii trong danh gia chat lwong nudc, modi truong va tai nguyén
(Shannon, 1948; Xu, 2020; Zeleny, 1982).

O Viét Nam, nhiéu nghién ctru da sir dung chi s6 GWQI dé danh gia chat lugng nudc
duéi dat, nhu cac nghién ciru cua (Duong et al., 2025; Truong & Nguyen, 2025; Trinh et al.,
2022; Than et al., 2022). Bén canh d6, nhiéu nghién ctru da két hop sir dung phuong phap
noi suy khong gian IDW dé thanh 1ap ban d6 chat luong nudc, tiéu biéu nhu (Truong &
Nguyen, 2025; Tran & Nguyen, 2025). Cé4c nghién ctru da cho thiy su hiéu qua cua viéc két
hop phuong phap chi s6 GWQI va noi suy IDW trong viéc danh gia cht luong nuée dudi
dat. V& mat trong s, mot sé nghién ciru da két hop chi s chét lugng nude véi phuong phap
trong sé Entropy nham xéc dinh trong sb cua céc thong sé, gop phan nang cao tinh khéch
quan trong danh gia chat luong nuéc (Nguyen et al., 2021; Pham et al., 2024). O dao Phu
Qudc, gan day c6 nghién ctiru cua (Tran et al., 2025) str dung chi sé6 DRASTIC dé danh gia
muc d6 ton thuong cta nudc dudi dat. Tuy nhién, cac nghién ctru danh gia chét luong nudc
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dud6i dat van con han ché, trong khi ddy 13 mot ngudn cung cap nudc quan trong cho sinh
hoat va phat trién kinh té — x4 hoi trén dao.

Do d6, nghién ctru ndy (ng dung chi sb chat lvong nudc dudi dat (GWQI) két hop voi
phuong phap trong s6 Entropy va hé théng thong tin dia Ii (GIS) nham (i) danh gia chat
luong nuéc dudi dat tai dao Phi Quéc, (ii) xac dinh trong sé cua cac thdng sé chat luong
nuéc mot cach khach quan théng qua phuong phap trong sé Entropy va (iii) xay dung ban
dd phan b khdng gian cua chit luong nudc dudi dat trong khu vuc nghién ciu.

2. D6i twong va phwong phap nghién ciu
2.1. Khdi qudt dio Phii Quéc

Phti Qudc c6 toa do dia Ii tir 9°53' dén 10°28' vi d6 Bic va 103°49' dén 104°05' kinh
do6 Pong, cach Rach Gia khoang 120km vé phia T4y, cach Ha Tién khoang 45 km vé phia
Tay Nam. Dia hinh Phu Quéc dic trung boi diy doi nai thoai thoai chay tir Bic xudng Nam,
cao nhit 1a dinh nui Chaa (603 m), xen k& 1a cac déng bang nho hep ven bién. Phii Quéc
nam trong vung khi hau nhiét do1 gié mua can xich dao, c6 hai mua rd rét: mua mua tur thang
5-11 va mua kho tu thang 11-4 nam sau. Lugng mua trung binh nam cua dao dat khoang
2800-3000 mm. Nhiét d trung binh nim dao dong tir 26,5°C dén 27,5°C (Department of
Natural Resources and Environment of Kien Giang Province, 2022).

Vé thuy vin, dao Phu Québc c6 mang ludi séng sudi ngan, ddc va phan bd khong déu,
tiéu biéu nhu sudi P4 Ban, sudi Tranh, sudi Pa Ngon, sudi Tién va sudi Cira Can. Vé dja
chat thuy vin, ngudén nude dudi dat & Pha Quédc phan bd chi yéu trong hai ting chira nudc
chinh: tAng chira nude 16 hong trong tram tich Bé Tir (Holocen, gh) va ting chira nude trong
cac thanh tao luc nguyén Miocen mudn (n:%). Tong trit lwong nudce dudi dat wdc tinh khoang
198.4 triéu m?, cha yéu tap trung trong cac tang chia nudce 16 hong gh (Tran et al., 2025).
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Hinh 1. (@) Vi tri ddo Phii Quéc, va (b) Sor do vi tri ldy mau nude duéi dat
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2.2. Phwong phadp nghién ciru
2.2.1. Phirong phdp thiee dia, thu thdp va xie | mdu

Nhom nghién ctru tién hanh thuc dia tai dao Phii Qudc tir ngay 10-12/11/ 2025 nham
khao sat hién trang khai thac va st dung nudc dudi dat ctia ngudi dan tai day. Céc thong tin
vé dd sau giéng, muc dich st dung nudc va hién trang kinh té — x4 hoi khu vuc xung quanh
giéng déu duoc thu thap. Tong s6 c6 11 miu nude dudi dat tir 11 giéng co d6 sau 30-60 m
duoc thu thap. Vi tri, do sau giéng duoc tom tat trong Hinh 1.

Cac mau nude sau khi thu thap duoc tién hanh do dac cac chi tiéu hién truong, bao
gdm pH, d6 din dién (EC), tong chit rin hoa tan (TDS) va do kiém, nhdm phan anh nhanh
dic trung hoa hoc ban dau ctia nudc dudi dat. Qua trinh thu thip, bao quan va xu Ii mau
nuée duge thuc hién theo Tiéu chuan Qudc gia TCVN 6663-3:2016 (1SO 5667-3:2012).
2.2.2. Phuwong phap phan tich trong phong thi nghiém

Cac méiu nuéc duoc dwa vé phong thi nghiém dé phan tich cac thanh phan héa hoc
chinh va céc chi tiéu chit lvong nudc, bao gdm Na*, K*, Ca?*, Mg?*, HCOs™, CI, Fer, Fe?*,
Fe®*, NH4*, SO4% va NOs~. Cac mau nudc dugc phan tich theo cac phuwong phap tiéu chuan
hién hanh. Nong do céc cation Na*, K* duoc xac dinh bang quang phd hap thu nguyén tir
(AAS). Ham luong Ca** va Mg?* dugc xéac dinh bang phuong phap chuin d6 EDTA. Ham
luong HCOs~ va CI” duoc xac dinh 1an luot bang phuong phap chuan do axit-bazo véi dung
dich H2SO4 chuin va phuong phap chuan do bac nitrat (AgNOs) theo phuong phap Mohr.
Ham luong sat tong (Fe), Fe?* duoc xac dinh bang phuong phap tric quang sir dung thude
thir 1,10-phenanthroline, con Fe** duoc tinh toan thong qua hiéu giira Fe tong va Fe?*. Nong
d6 NH.* duoc xac dinh bang phuong phap tric quang véi thude thir Nessler, POs*~ bang
phuong phap tric quang voi thude thir SnClo, va NOs~ bang phuong phép tric quang véi
thudc thir Brucine.

Dé dam bao do chinh xac cho mdi bo dir liéu két qua phan tich cho cac mau nudc, sai
s6 can bang dién tich CBE (charge balance error) dugc tinh toan sao cho %CBE < 5% theo
cong thuc (1):

%CBE = Y Cation—) Anion

> Cation+), Anion
trong do, Cation va Anion tinh theo don vi meg/I.

100 (1)

Cac mau nudc duoc phan tich tai Phong Thi nghiém Dia ho va Pia chat Moi truong,
Khoa Dia chat Truong Pai hoc Khoa hoc Ty nhién Thanh phé Hd Chi Minh.
2.2.3. Phuong phdp chi s6 chat lirong nuée duéi dat (GWQI)
- Tinh trong s6 Entropy qua cac budc (Pham et al., 2024):
+ X4y dyng ma tran chét lugng nudc dudi dat:

X11 X12 aee Xln

X X . X
X=|["21 “22 -~ “in
Xm1 Xm2 .. Xmn

Trong d6: xmn 1a chi s6 chat lugng nudc ciia mau nudce thtr m va thong so tha n.
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+ Chuan hoa ma tran theo cong thirc (2):

(xij)max—xij
(xij)max— (xij)min (2)
Ma tran chuén hoé cé dang nhu sau:

Y11 Y12 < ¥Yin
y=|Yz Yz oo Ve

Yij =

Ymi ¥Ymz2 ... Ymn
+ Tinh ti 1& gi tri chi s6 cua chi s6 j va trong mau i theo cong thire (3):

— i
P” L1 Vij (3)

+ Thong s6 Entropy thong tin dwoc thé hién bang cong thirc (4):
1

In(m) <=
+ Tinh trong s6 Entropy theo cong thirc (5):
1—e;
2L (1-ey) ©)
trong d6: w j 14 trong sb Entropy ctia thong sb j.
- Tinh GWQI:
+ Xac dinh thang danh gia chat luong (qj) cho timg thong sb theo cong thirc (6):

gy =2 x 100 6)

)

trong d6: ¢j 1a nong do ctia thong s j trong mau nudc (tinh bing mg/L); sj 13 tiéu chuan chat
lwong nudce cho thong s j (tinh bang mg/L). Trong nghién ctru nay ca Tiéu chuan cht lugng
nude Viét Nam (QCVN 09-MT: 2015/BTNMT) va Tiéu chudn WHO duoc sir dung dé xac
dinh s;.

+ Tinh GWQI theo cong thirc (7):

GWQI = 21, wjq; (7)

Gia tri GWQI dugc xép thanh 5 loai tir I dén V nhu Bang 1.

Bing 1. Phén logi chat lwong nude dudi dat theo GWQI (Than et al., 2022)

Xép loai Chit hrgng nuéc Gia tri GWQI
I RAt tot 0-25
I Tot 25— 50
i Trung binh 50 -75
v Xau 75-100
\Y RAt x4u > 100

2.2.4. Phirong phdp GIS — Bdn do

Phuong phap GIS — Ban d6 duoc str dung dé phan tich khong gian va xay dung ban
dd phan bd chét luong nudc dudi dat dua trén két qua tinh GWQIL. Gia tri GWQI cua 11
diém mau duoc tich hop vao méi trudng GIS dé thyuc hién noi suy khong gian bang phuong
phap Inverse Distance Weighting (IDW) trén toan dao Phu Qudc, tir d6 thanh 1ap ban d6
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phan loai murc d6 chit luong nudc duwa trén ngudng gia tri cia GWQIL IDW 1a phuong phap
ndi suy khong gian theo nguyén Ii khoang cach nghich déo, dwgc nhiéu nghién ctru sir dung
trong danh gia chat luong nudc (Duong et al., 2025; Tran & Nguyen, 2025), va 1a phuong
phap hiéu qua dé noi suy cac thdng sb chat lugng nudc (Tran & Nguyen, 2025).

Toan bd qua trinh ndi suy va thanh 1ap ban dd duge thue hién trén nén tang Q-GIS.
3. Két qua va thao luin
3.1. Dic diém hoa li ciia nwde dwdi dit ¢ dio Phi Quéc
3.1.1.Thong ké mé ta cac théng sé chat heong niréc

Dé danh gia chat luong nuéc, 11 mau nudce tir 11 giéng khoan trén dao Phii Quéc duoc
thu thap. Giéng sau nhat 60 m, giéng néng nhat 30 m. 12 thong sé chét luong nude dugc phan
tich, trong d6 NH4* va NOg™ 12 2 thong sb ding danh gia mirc d6 6 nhiém hitu co, CI" va SO4*
danh gid mirc &6 nhiém man, va Fe tong (Fer) danh gid mirc d 6 nhiém kim loai niang. Két qua
cho thiy céc thdng sb chat luong nudc ¢d su bién thién rd rét gitta cac mau. Cu thé, gia tri pH
= 4,30 - 6,39, trung binh 5,74 + 0,69; TDS = 43,01 — 121,09 mg/L, trung binh 77,68 £ 27,40
mg/L. Céc cation chinh nhu Na* (8,63 —31,01 mg/L; 18,24+ 7,51 mg/L), K* (0,77 — 2,77 mg/L;
1,63 +0,67 mg/L), Ca** (0,80 — 3,21 mg/L; 1,53 + 0,91 mg/L) va Mg?* (0,00 — 1,44 mg/L; 0,74
+ 0,39 mg/L). C4c anion chinh gdm HCOs (12,20 — 42,70 mg/L; 23,29 + 9,38 mg/L), Cl- (4,86
- 34,00 mg/L; 14,35 + 8,58 mg/L) va SO+* (0,00 — 41,68 mg/L; 13,52 + 16,16 mg/L). NH4"
dao dong tir 0,10 — 1,03 mg/L, trung binh 0,52 + 0,29 mg/L; NOs~ bién thién hep trong khoang
1,19 — 2,31 mg/L, véi trung binh 1,66 + 0,30 mg/L; trong khi d6, Fec bién thién kha Ion (0,24
- 5,88 mg/L), véi gia tri trung binh 2,12 + 2,00 mg/L.

3.1.2. Phan logi nuéc duwdi ddt khu vire dao Pha Quac

Céc ion duong gdbm Ca?*, Mg?*, K*, Na* va c4c ion am gém CI-, HCO3", SO4%, COs*
duoc dua vao biéu dd Piper dé phan loai, danh gia dic diém thuy dia hda cua cac mau nuée
trong khu vuc nghién cau (Hinh 2). Qua biéu d6 c6 thé thdy cac miu nudc c6 sy ddng nhat
cao vé thanh phan héa hoc, tap trung cha yéu vao nhom nudc kiém véi ham luong céc ion
duong Na* va K* chiém uu thé tuyét ddi (trén 80% tai tam giac cation). Nguoc lai, ham
luong Ca?* va Mg?* & muc rat thap, cho thay day 1a loai nude c6 do cing thip. Vé phia cac
jon 4m (tam giac anion), cac diém dir liéu phan bd tap trung & ving gitra nghiéng vé phia
CI, chiém ti trong khoang 50% dén 70%, theo sau 1a SO4%.

Khi chiéu cac gia tri nay 1én hinh thoi trung tdm, cAc mau nudc hoi tu rd rét tai khu
vuc phia bén phai, dinh danh day 1a kiéu nuéc Na-Cl. Bac diém nay phan anh ngudn nudc
da trai qua qué trinh khoang héa manh hoic ¢ ngudn gbc tir tram tich bién. Su ap dao cua
mubi NaCl va su thiéu hut cac ion gay d6 cing goi ¥ rang tang chira nuée & Phi Quéc c6
thé dang chiu tac dong cua hién trong xdm nhap min hoic di trai qua qua trinh trao doi ion
sdu sic trong long dat. Didu ndy goi y can c6 thém nhitng nghién ctu trong tuong lai. Téng
d6 khoang hoa mic du c6 su khac biét (tir 12,2 dén 42,7 % meq) nhung viéc ching ding
cling mdt cum trong hinh thoi trung tam chitng minh rang ban chat héa hoc cua nuéc & cac
diém lay mau la twong ddng va c6 cing mot co ché hinh thanh dia chit.
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Ch gidi
+ 1220 <183
+ 183 to <244
m 24 4 to <30.5
© 30.5 to <42.7
4427 t0o>42.7

100 80 60 40 20 O 0 20 40 o0 80 100
Ca Cl

Hinh 2. Biéu do phan logi nuéc dudi dat ¢ dao Phi Quac
3.2. Ddnh gid chit lwong nwéc duwdi dat ¢ dao Phi Quéc
3.2.1. Panh gid chung chdt lwong nréc

Bdng 2. So sanh cac thong so chat lwong nwdc dwoi dat voi Tiéu chuan

Théng sd Pon vi Trung binh Giéi han
pH - 5,74 55-8,5"
TDS mg/L 77,68 1500"
Na* mg/L 18,24 100"
K* mg/L 1,63 12"
Ca* mg/L 1,53 300™
Mg mg/L 0,74 200"
NH.* mg/L 0,52 1
Fet mg/L 2,12 5
HCOs mg/L 23,29 500"
Cr mg/L 14,35 250"
SO mg/L 13,52 400"
NOs~ mg/L 1,66 15"

“ Gi6i han theo QCVN 09-MT: 2015/BTNMT (Ministry of Natural Resources and
Environment, 2015); ™ Gigi han theo WHO (Abdus-Salam et al., 2024).

So v6i Tiéu chuin Viét Nam QCVN 09-MT: 2015/BTNMT va Tiéu chuin WHO
(Bang 2) cho thiy chét lugng nudc kha tot. Cu thé:

- Gia tri pH (trung binh 5,74) cho thay nudc c6 tinh axit nhe mic di nam trong khoang
cho phép (5,5-8.5). Ham luong TDS trung binh 77,68 mg/L, thip hon rat nhiéu so voi gidi
han (1500 mg/L).

- Cac ion chinh nhu Na*, K*, Ca*" va Mg?* déu c6 nong do thap, nho hon nhiéu so voi
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ngudng WHO, cho thiy nudc co do cung thap va it khoang. Nong d6 NH.* trung binh 0,52
mg/L van ndm trong gi6i han cho phép (1 mg/L). Tuy nhién can luu ¥ do gid tri nay twong
dbi cao so v6i nén tu nhién, c6 thé lién quan dén qua trinh phan hay hitu co vi theo WHO,
NH,* thuong rat thap trong diéu kién chua chiu tic dong nhan sinh (WHO, 2017). Ham
luong sét tong (Fee = 2,12 mg/L) ndm dudi ngudng quy dinh (5 mg/L) nhung kha cao so
v6i nude cap sinh hoat, cho thdy kha nang anh huéng dén mau va mui nuée.

- Céc anion nhu HCOs~, Cl, SO« va NOs~ déu ¢ murc thép, chua c6 ddu hiéu nhiém
man hay 6 nhiém dinh dudng. Pic biét, NOs~ rat thap (1,66 mg/L), cho thiy it chiu tac dong
ttr nguén 6 nhidm néng nghiép hodc sinh hoat.

3.2.2. Pdnh gid chdt lwong nwde dwdi dat bang GWQI
e Trong sé Entropy

Ap dung cong thiic (2) - (5), trong s6 ctia 12 thong sb chit luong nudce dudi dat khu vuc
dao Phii Qudc dugce tinh va duge thé hién trong Hinh 3. Két qua cho thiy pH co trong sb
entropy cao nhét (0,193), phan anh mirc d¢ bién thién 16n giira cac miu va dong gop thong tin
quan trong trong danh gia chat luong nude. Céc théng sb nhu TDS (0,091), Ca** (0,087) va
SO+ (0,086) ciing c6 vai trd dang ké. Nguoc lai, C1- (0,052) va NOs~ (0,055) ¢6 trong s thap
hon, cho thiy mirc d6 bién dong han ché va dong gbdp thong tin nhé hon trong bo dit licu.

NO3-
S0O42-
Cl-
HCO3-
g Fetc
?_iJ NH4_
S Mg2+
=  Ca2+
K+

Na+
TDS

pH

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

Trong s6 Entropy (j)

Hinh 3. Trong sé Entropy (wj) cua cac thdng sé chat lirong nwéc
e Chisé GWOI
Sau khi tinh trong s Entropy, 4p dung cong thirc (6) — (7) dé tinh chi s6 chét luong
nude dudi dat GWQI thu dugce gia tri GWQI va dugc trinh bay trong Hinh 4a. Phan bd khong
gian gia tri GWQI dugc thé hién trong Hinh 4b.
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Hinh 4. (a) Chi s6 chat lwong nude duéi dat GWOI,
va (b) Phdn bé khéng gian ciia chi s6 GWQI

Két qua cho thidy, GWQI ciia cac mau ndm trong khoang gi tri tir 24,73-32,05. Hau
hét cac miu vuot nhe ngudng 25 va duoc xép vao mirc “t6t”. C6 2 mau (mau 2 va 10) thip
hon 25 va dugc xép loai “rat tot”. Piéu nay cho thay chat luong nudc dudi dat trong khu vuc
nhin chung kha t6t va chua chiu anh hudng 6 nhiém dang ké. Tuy nhién, sy chénh 1éch giita
cac mau van ton tai, phan anh su khéac biét cuc bo vé diéu kién dia hoa hodc ngudn tac dong.
Céc gia tri GWQI cao tap trung ¢ khu vuc phia Bic déo, phan 4nh chit lugng nude kém hon
tuong dbi so voi phia Nam. Su khéc biét nay co thé do anh huong cua diéu kién dia chat va
qué trinh tuwong tac nudc—da manh hon ¢ khu vuc phia Bic. Déng thoi, cac khu vue ven bién
phia Nam c6 kha niang dugc bo cap tot hon va it chiu tic dong nhan sinh.

Theo (Tran & Nguyen, 2025; Li & Heap, 2014), IDW la phuong phap ndi suy c6 do
chinh x4c cao di vai cac thdng s6 ¢ hé sé bién thién thap, do tinh lién tuc khéng gian cua
dir liéu twong ddi ddng déu. Két qua tinh GWQI trén dao Phi Québc cho thdy, mic du ton tai
su phan hoa khong gian vé chat lugng nudc dudi dét trén dao nhung sy khac biét 1a khong
16n (24,73-32,05). Do do, Kkét qua ndi suy chi $6 GWQI trén toan ddo trong nghién ctiru nay
c6 thé chap nhan duoc. Diéu nay ciing goi y cho cac nghién ciru tiép theo.

Tom lai, nuéc trong khu vyc nghién ctru co chat lugng twong ddi tét voi gid tri
GWQI < 50, cic thong s6 hau hét nim trong gidi han ciia tiéu chuan, tuy nhién can luu
nudc tinh axit nhe va ham luong sit twong ddi cao, can c6 bién phap xir I phit hop trude khi
sit dung. Nhin chung, ngudn nuéc c6 thé sit dung cho muc dich sinh hoat sau khi xir Ii
don gian.
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4.  Kétluan

Dua trén 11 mau nuée dudi dat thu thap ¢ ddo Phu Quéc, nghién ctu tng dung GIS,
két hop v6i phuong phép trong s6 Entropy va chi s6 GWQI dé danh gia chat lugng nude va
rat ra mot s6 két ludn sau:

- Céc thong sb chit lugng nudc ¢6 sy bién thién rd rét gitra cac mau, 16n nhat 1a tong
chat ran hoa tan (TDS) va SO4%, nhé nhat 1a NH4* va NOg". Su bién dong manh ciia TDS va
SO4% phan anh sy khac nhau ctia qua trinh dia hda va sy tuong tac véi mdi truong xung
quanh gita cac giéng khoan.

- Nuéc dudi dit & dao Phii Qudc thudce kiéu Na-Cl, phan anh ngudn nuée co thé da trai
qua qua trinh khoang héa manh hoic c¢6 ngudn gde tir tram tich bién hodc chiu tic dong cua
hién trong xam nhap man.

- Chi s6 GWQI cho thdy nuéc dudi dit co chat lwong tot dén rat tét (GWQI < 50), cho
thdy tiém nang st dung cho muc dich sinh hoat. Tuy nhién, viéc ap dung cac bién phap xtr Ii
pht hop truée khi st dung 1a can thiét.

Ngoai ra, nghién ctru ciing cho thdy sy hiéu qua cta phuong phép trong sé Entropy
trong viéc xac dinh trong sb ctia cac thong sé chat lugng nude mot cach khach quan.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
% Loi cam on: Nghién ctu nay duoc tai tro béi Truong Pai hoc Sw pham Thanh phé
Hé Chi Minh trong dé tai Sinh vién nghién ctu khoa hoc ndm hoc 2025-2026.
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ABSTRACT

With ongoing socio-economic development, water demand on Phu Quoc Island has been
steadily increasing. While surface water resources are insufficient to meet this demand, groundwater
has not yet been comprehensively assessed, particularly in terms of quality. This study integrates
GIS, the entropy weighting method, and the groundwater quality index (GWQI) to evaluate
groundwater quality on Phu Quoc Island, based on Vietnamese water quality standards and those of
the World Health Organization (WHQ). The results indicate that the groundwater is predominantly
of the Na—Cl type and generally exhibits good quality, with most parameters falling within
permissible limits. Among the 12 parameters used in the GWQI calculation, pH shows the highest
entropy weight. The GWQI results reveal that groundwater quality ranges from good to very good.
These findings suggest that groundwater on Phu Quoc Island is generally suitable for domestic use,
while also highlighting the objectivity of the entropy method in groundwater quality assessment.

Keywords: entropy; GIS; groundwater; GWQI; Phu Quoc Island
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