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Abstract: Water quality indices are widely used around the world and in Vietnam to assess the
quality of water for domestic use and industrial use. In this paper, we apply the Groundwater Quality
Index (GWQI), the Composite Pollution Index (CPI), and the Heavy Metal Pollution Index (HPI) to
assess groundwater quality in the Early Pliocene aquifer (n,') in water-scarce communes in Tay
Ninh province for domestic use (including parameters: pH, TDS, hardness, Cl-, SO+*~, NOs~, NO",
NH4", Fe, As, Pb, Mn, and coliform). The results of a study on 49 groundwater samples, conducted
from October 26, 2022, to November 20, 2022, indicate that groundwater quality according to the
GWAQLl is classified into two categories: medium (accounting for 6.1% of the total samples) and good
(93.9%); according to the CPI, groundwater quality is classified as clean (6.1%) and very clean
(93.9%); according to the HPI, the results show that 100% of the samples are not contaminated by
heavy metals. In most boreholes, the groundwater is good quality for domestic use; however, some
sampling locations have TDS and coliform levels exceeding the standards and therefore require
treatment before use. The study also demonstrates that water quality indices can provide a relatively
reliable indicator of groundwater quality, thereby supporting improved planning, management, and
exploitation of water resources and contributing to sustainable water resource development.
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Panh gia chat luong nudc dudi dat ving khan hiém nude

tinh Tay Ninh bang str dung céc chi so6 chat luong nude

Lé Viét Hung, Phung Thi Linh®, Tran Qudc Viét

Truong Pai hoc Tai nguyén va Méi truong Ha Noi, 414 Phii Dién, phirong Phii Dién, Ha Ngi, Viét Nam

Nhan ngay 8 thaipg 4 nam 2026
Chinh stra ngay 24 thang 7 nam 2026; Chap nhan dang ngay 19 thang 8 nam 2026

Tém tat: Chi s6 chit luong nude dwoc sir dung nhidu trén thé giéi va & Viét Nam nham danh gia
chét lwong nude phuc vu sinh hoat, san Xuét. Trong bai bao nay, chung t6i ap dung cac chi b6 danh
gia chit luong nudce dudi dat GWQI, chi s6 6 nhiém téng hop CPI va chi sé 6 nhiém kim loai ning
HPI dé danh gia chat lwong nudc dudi dat ting chira nudc Pliocen som (n,") ciia céc xa khan hiém
nudc tinh Tay Ninh phuc vu cho muc dich sinh hoat (gom céc thong sé pH, TDS, d6 ctng, CI, SO

, NOs", NOy, NHy", Fe, As, Pb, Mn, coliform). Két qua nghién ctru 49 miu nude dudi dat, tir ngay
26/ 10/2022 - 20/11/2022, cho thay, chat lugng nudc theo GWQI & 2 miic, trung binh (chiém 6,1%
tong s6 mau thu thap) va tét (chiém 93,9% tong s6 mau); theo CPI & 2 mirc sach (chiém 6,1% téng
s mau thu thap) va rat sach (chiém 93,9% tong s6 mau); theo HPI cho thy 100% cic mau nudc
chua bi 6 nhiém kim loai nang. Phan 16n khu vue, nude dudi dat co chat lugng t6t, tuy nhién, mot
sO vi tri mau ¢6 TDS, coliform vuot quy chuan can xu ly trude khi sir dung. Nghién ctru cling cho
thay chi s6 chit lugng nudc co thé cung cap mot chi bao tuong ddi chinh xac vé chat luong nude
gitip qua trinh quy hoach, quan Iy va khai thac tai nguyén nudc duogc tét hon, phuc vu phat trién bén

viing tai nguyén nudc.

Tur khéa: Ving khan hiém nuéc, chi sb chét lugng nude, GWQI, CPI, HPI, Tay Ninh

1. Mé dau

Nudce dudi dét trong cung cip ngudn nudc
sach quan trong cho sinh hoat, néng nghiép,
cong nghiép, duy tri dong chay song hd mua kho,
6n dinh dia chit, ngan ngira sut lun, sat 16... Trén
thé giéi c6 khoang 2,5 ty nguoi phu thudc vao
ngudn nude dudi dat dé dap tmg cac nhu ciu sinh
hoat, san xuit co ban, dic biét 1a nhiing nguoi
song 0 vung nong thon, vung kho han, vang khan
hiém nudc v6i ngudn nude han ché [1]. Trong
khi do, dudi tdc dong cua bién ddi khi hau (han
han, thiéu mua,...) cling véi su phat trién kinh té
(cong nghi€p hoa, do thi hoa, thay d01 co ciu ciy
tréng, thity san,...) din dén nhu cu vé tai nguyén
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nude néi chung va nude dudi dat noi riéng da
tang l1én déng ké trong nhiing thap ky gan day
[2]. Do do, viéc khai thac nude dudi dat khong
kiém soat, bat hop ly s& gy suy thoai nguon
nude dudi dat ca vé sb luong va chat luong [3].
Hién nay dé danh gia chét luong nuéc dudi
dat & mot khu vuc nham xac dinh mic do phu
hop clia ngudn nude phuc vu cho cong tac quan
1y va khai thac sir dung nude dung muc dich, nhu
cau ctia dia phuong, ... cac nha nghién ctru da ap
dung nhiéu phwong phap danh gia chat luong
nhu phuwong phap phén tich nhan td, phuong
phép phén tich thir bac, phuong phép so sanh voi
quy chuan chat lwong nudc, phuong phap sir
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dung cac chi s chit lugng nude, phuong phap
mo hinh (Mike 11, Ecolab, SWAT),... [4].

Trén thé gidi cling nhu ¢ Viét Nam noi
chung va dong bang séng Ciru Long nodi riéng,
cac chi s chat lugng nude duoc s dung rong
rdi trong nhiéu nghién ctru cia Pham Quy Nhan
(2024) ¢ Tra Vinh; Bui Xuan Diing (2020) &
Xuan Mai, Ha No6i; Nguyén Thanh Giao (2023)
& Pong bang song Ciru Long, Dwong Thi Ngoc
Tuyén (2025) & Ca Mau; R. Reza (2010) &
Orissa, An D0; Qiying Zhang (2021) ¢ Jiaokou,
Trung Qudc [5-10],... nhdm danh gia chat luong
nude dudi dat phuc vu cho cac myc dich sir dung
khéc nhau. Bén canh d6, mot s6 nghién ctru cling
stt dung md hinh dé danh gia chét luong nudc
dudi dat nhu Pang Dinh Phuc (2025); Xin Wang
(2026), Konare Mahamadou (2024) [11-13],...
Tuy nhién, cac nghién ctiu trén thuong chi st
dung mot hodc hai phuong phap v6i mot sb
thong sd chat lugng nudc chung nhu TDS,
coliform, pH, d6 cung, CI, SO4 , NO;, NO7,
NH4 dé danh gia. Do do, ch1 s6 chét lwong nude
téng hop co thé khong phan anh chinh xac tinh
trang thyc té cua ngudn nude. Mot gid tri X4u cua
mot théng sd duy nhat ¢ thé 1am thay ddi toan
bd cai nhin téng quan vé chit luong nudc. Thém
vao do, viéc str dung chi sb chét lugng nude don
gian hon so véi cac phuong phap khac do s6
luong thong s6 can thiét dé danh gia it hon (so
v6i phuong phép so sanh, phan tich nhén td,
phan tich thir bac) va it mang tinh bat dinh hon
(so v6i phuong phap mo6 hinh) [14].

Céc chi so chat lugng nude (WQI) 1a can
thiét dé don gian hoa viéc bao céo thong tin chat
lugng nude phire tap va mang tinh ky thuat. Cac
chi s6 chat luong nudc khong nham muc dich
thay thé phan tich chi tiét chat luong nudc ma la
cac cong cu nham cung cip hudng dan nhanh
chong dé hd tro cac chuyén gia vé chat lugng
nudc, cac nha hoach dinh chinh sich va cong
dong bang cach truyén dat dir liéu chét luong
nude mot cach nhét quan va lién tuc hon [14].

Mot sb chi s6 danh gia chét lugng nude dugce
sir dung rong rdi hién nay nhu chi s chét luong
nude dudi dat GWQI - Ground Water Quality
Index [15]; phén tich thanh phan chinh PCA -
Principal Component Analysis [16]; chi sb

nhiém tong hop CPI - Comprehensive Pollution
Index [17, 18]; chi s6 6 nhi®m kim loai ning HPI
- Heavy Metal Pollution Index [19] va trong s6
Entropy [20].

Trong nghién ctru nay, ching t6i st dung 2
phuong phap 1a sir dung cac chi s6 chat luong
nudc tong hop GWQI, CPI, HPI va sir dung cac
chi sb tiéu thu cu thé, so sanh chang véi quy
chuin dé danh gla chat luong nuée dudi dét tang
Pliocen sém (n.') tir d6 xac dinh cac vi tri c6
nguy co suy giam chit lwong nude phuc vu cip
nudce sinh hoat va so sanh wu nhuge diém gilra
phuong phap chi s tong hop voi phuong phép
danh gia theo ting thong s6. Khu vuc nghién ctru
1a bén xd khan hiém nudc Tan Hung, Vinh
Hung, Khanh Hung, Tuyén Binh tinh Tay Ninh
(huyén Vinh Hung tinh Long An ct) (Hinh 1).
Vé vi tri dia 1y, khu vuc nay c6 phia Bic giap
Campuchia, phia Pong giap Campuchia va xa
Binh Hiép, phia Tay giap cac xa Vinh Thanh,
Hung Dién, phia Nam giap cac xa Tuyén Thanh,
Vinh Chéu (cic xi déu thudc tinh Tay Ninh).
Vung nghién ctru ¢6 dién tich tu nhién gan 490
km?, dén s6 khoang 81.000 nguoi, ddy 1a cac xi
thudc ving khan hiém nuéc theo Quyét dinh sb
1553/Qb-TTg ngay 08 thang 11 nam 2019 cua
Thu tuéng Chinh phu [21].

Theo Pham Quy Nhan (2025) [4], khu vuc
nghién ctru c6 dia hinh bang phang bi chia cat
boi hé thong song ngoi day dic, ndi bat 1a song
C6 Chién. Khi hau mang dic trung nhiét d6i gio
mua v6i hai mua mua - nang o rét. Nudc dudi
dat trong khu vuc duge phan chia thanh 7 tang
chtra nudc gém tang chira nude 16 hong khong
ap Holocen (qh) va cac ting chira nudc 15 hong
¢6 ap gom Pleistocen muodn (qps), Pleistocen
trung mudn (qp»-3), Pleistocen sém (gp1), Pliocen
sém (n.'), Pliocen trung (n;?), Mioxen muodn
(n*) (Hinh 1). Nuéc dudi dat phuc vu cho sinh
hoat cia cac cum khu dan cu trong khu vuc dugc
khai thac chu yéu trong ting chtra nudc Pliocen
som (m2'). tang chira nudc nay c6 dién tich phan
b rong khap vung nghién ciru, khong 10 ra trén
mat, chiéu day tur 2,5 m den 112,5 m, luu luong
tir 3,52 I/s dén 27,78 /s, tong chét rin hoa tan
nhd, nudc nhat [4]. Tuy nhién, ranh giéi man
nhat cta tang chita nudc rat gan [4] va téc do ha
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thip muc nudc dudi dat twong ddi cao, trung
binh giai doan 2005 - 2023 thay dbi tir khoang
0,2 m/nam dén hon 1 m/nam [22] nén can co su
quan 1y khai thac nudc dudi dat mot cach hop ly
tranh xdm nhap man va suy thodi, 6 nhiém tang
chira nudce. Viée danh gia chét luong nude dudi
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Hinh 1. a) Dong bang song Ciru Long va mit cit AA’; b) Mat cit dia chat thuy vin AA” theo huéng TB-DN
(Nguodn: Pham Vin Hing va nnk, 2019 [23]) va (c) Viing nghién ctru va vi tri ldy mau.

2. Phwong phap nghién ctru
2.1. Phuong phdp ldy va phan tich mau

Thong sd chat luong nude dudi dat duogc
phan tich va dénh gia qua 49 mau nudc dudi dat
trong tang chira nudc Pliocen sém (n2') (Bang 1),
duoc thu thap vao cudi miia mua diu mua kho tir
26/10/2022 dén 20/11/2022. Mau nudc dudi dét
dugc ldy tuan theo tiéu chuan qudc gia TCVN
6663-11:2011 (ISO 5667-11:2009) [24]. Trong
qua trinh bom thau rura, cac chi tiéu pH, Eh, Ec
dugc do dén khi dat gia tri on dinh mai tién hanh
ldy mau. Trude khi iy mau phai do myc nude
tinh tai ting 15 khoan 1dy mau. Do vi tri khao sat
nam xa phong thi nghiém, cic mau nudc dudi

dat sau khi thu thap duoc luu giit va bao quan
theo cac tiéu chuan TCVN 6663-3:2016 (ISO
5667-3:2012) [25], TCVN 6663-1:2011 (ISO
5667-1:2006) [26], TCVN 6663-14:2000 (ISO
5667-14:1998) [27] trudc khi phan tich dé dam
bao két qué phan tich dai dién dugc cho cac diéu
kién & thoi diém 1ay mau.

2.2. Phwong phdp sir dung cdc chi s6 chi tiéu
cu the

St dung cac chi s6 chat luong nude cy thé va
so sanh cac gia tri voi QCVN 09:2023/BTNMT
— Quy chuédn k¥ thuat qudc gia vé chét luong
nude dudi dat (Bo Tai nguyén va Moi truong,
2023) [28].
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Bang 1. Bang vi tri 1dy mau nudc dudi dat khu vire nghién ciru

T | X X Y Xa | X X Y Xi
hiéu hiéu
1 | LAOI | 647280 | 1090508 | Vinh Hung 26 | LA26 | 641946 | 1086239 | Vinh Hung
2 | LA02 | 646272 | 1090044 | Vinh Hung 27 | LA27 | 641222 | 1086273 | Vinh Hung
3 | LAO3 | 645637 | 1089349 | Vinh Hung 28 | LA28 | 648700 | 1089051 | Vinh Hung
4 | LAO4 | 645788 | 1088864 | Tuyén Binh | 29 | LA29 | 648620 | 1088766 | Vinh Hung
5 | LAO5 | 646214 | 1087893 | Tuyén Binh | 30 | LA30 | 648508 | 1088455 | Tuyén Binh
6 | LAO6 | 646950 | 1088075 | Tuyén Binh | 31 | LA31 | 648485 | 1088313 | Tuyén Binh
7 | LAO7 | 648167 | 1087232 | Tuyén Binh | 32 | LA32 | 648757 | 1087824 | Tuyén Binh
8 | LAOS | 648103 | 1088394 | Tuyén Binh | 33 | LA33 | 648684 | 1087910 | Tuyén Binh
9 | LA09 | 646117 | 1086264 | Tuyén Binh | 34 | LA34 | 648752 | 1087212 | Tuyén Binh
10 | LAI0 | 646835 | 1086432 | Tuyén Binh | 35 | LA35 | 648748 | 1087001 | Tuyén Binh
11 | LAIl | 647637 | 1085128 | Tuyén Binh | 36 | LA36 | 648181 | 1090472 | Tuyén Binh
12 | LA12 | 646954 | 1084432 | Tuyén Binh | 37 | LA37 | 648212 | 1090249 | Tuyén Binh
13 | LAI3 | 646377 | 1084386 | Khanh Hung | 38 | LA38 | 647070 | 1091363 | Tuyén Binh
14 | LA14 | 645731 | 1084486 | Khanh Hung | 39 | LA39 | 646505 | 1091463 | Tuyén Binh
15 | LAI5 | 645294 | 1084690 | Vinh Hung 40 | LA40 | 646724 | 1091729 | Tuyén Binh
16 | LA16 | 645004 | 1084857 | Vinh Hung 41 | LA41 | 646952 | 1091921 | Tuyén Binh
17 | LA17 | 642623 | 1085737 | Vinh Hung 42 | LA42 | 648143 | 1089499 | Tan Hung
18 | LAIS | 642595 | 1085863 | Vinh Hung 43 | LA43 | 647177 | 1092758 | Tan Hung
19 | LA19 | 642504 | 1086133 | Khanh Hung | 44 | LA44 | 647572 | 1092570 | Tan Hung
20 | LA20 | 642446 | 1087890 | Khanh Hung | 45 | LA45 | 647539 | 1091294 | Vinh Hung
21 | LA21 | 642727 | 1087955 | Khanh Hung | 46 | LA46 | 572803 | 1197996 | Tan Hung
22 | LA22 | 642948 | 1087996 | Khanh Hung | 47 | LA47 | 576331 | 1198448 | Tan Hung
23 | LA23 | 643169 | 1088037 | Khanh Hung | 48 | LA48 | 576364 | 1194873 | Tan Hung
24 | LA24 | 642066 | 1087523 | Khanh Hung | 49 | LA49 | 584611 | 1196736 | Vinh Hung
25 | LA25 | 642340 | 1086204 | Vinh Hung

2.3. Phuong phdp sit dung chi so chat lwong
nuoc chung

2.3.1. Theo chi s6 chdt lwong nuée dudi ddt
GWQI

Chi s6 GWQI duoc xay dung qua 4 budc
theo hudng din Quyét dinh sé 1460/QD-TCMT
ctia Tong cuc Moi truong, B Tai nguyén va Moi
truong (nay la Cuc Bao vé moi truong, B Nong
nghiép va Moéi truong) [29]:

i) Lya chon cac thong sb chat luwong nudc;

ii) Tinh chi s6 phu thong qua viéc chuyén
noéng do quan tric duoc ciia mdi thong sd thanh
gia tri khong c6 don vi theo thang chét luong
chuan hoa;

iii) Xéc dinh trong s cia mdi thong sd;

iv) T6 hop cac chi sé phu va trong s6 thanh
gia tri GWQIL. Cudi cung, danh gia chat luong
nude dwa vao thang diém phan loai GWQL.

e Tinh trong sé Wi ciia timg thong so: dugc
xac dinh dya trén tam quan trong cla 7n(') doi V(’;ri
sirc khoe con nguoi va moi trudong. Tong cua tat
ca cac trong so phai bang 1:

W; = K 1
=3 M

Trong do: i )

Si la gioi han ti€u chuén cua thong s6 i theo
Quy chuén ky thuat quoc gia vé chat luong nude
dudi dat - QCVN 09:2023/BTNMT); ’

K 1a h¢ s6 chuan hoa sao cho tong trong so
cua cac thong so ve 1:

1
n 1 2
=1

e Tinh chi sd chat luong nude cua ting
thong s0 Q; theo Robert M. Brown va nnk (1972)
[30]:

K=
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Ci
Q; = —x100 3)
Si

Trong do: ) )

Ci: 1a gia tri thuc t€ do guqc cﬁa’théng SO 1;

Si: 1a gi6i han tiéu chuan cua thong so i theo
Quy chuan ky thuat quoc gia vé chat lugng nude
dudi dat - QCVN 09:2023/BTNMT).

e Tinh GWQI téng hop theo cong thirc:
GWQI = Xi; QixW; 4)
e Danh gia va phan loai chat luong nuge
nudc dat dua trén GWQI theo mirc d6 6 nhiém
nhu Bang 2.

Béng 2. Bang phan loai danh gia chat luong nudc theo chi s6 chét lwong nuée GWQI

GWQI Chat luong nudce Mirc d6 st dung Maiu sic
<50 Tot Co thé uéng truc tiép, sau xu ly nhe Xanh luc
50 -100 Trung binh C6 thé st dung, sau khi ¢é bién phap xir Iy phtt hop | Xanh 14
100 - 200 Kém Can xit Iy trudc can than trude khi sir dung Ving
200 - 300 Rat kém Han ché st dung Da cam
>300 Khoéng phu hop Khong st dung duoc b

2.3.2. Theo chi s6 6 nhiém tong hop CPI
) Moi chét 6 nhiém sé& duoc tinh toan mot chi
s0 thanh phan (S. Liu va nnk, 1999) [17]:

Ci
cr, == 5

Trong do:

CI;: 1a chi s6 6 nhi®m cua thong sé i;

Ci: 12 ndng do thuc té cua thong s 6 nhiém
i;

Si: 1a gi6i han tiéu chuén cua thong sb i theo
Quy chuén k¥ thuat qudc gia vé chit luong nudc
dudi dat - QCVN 09:2023/BTNMT).

Sau khi ¢6 cac chi sé thanh phin, chi sb
6 nhidm tong hop CPI duoc tinh bang cach két
hop cac chi s6 thanh phin theo S. Liu va nnk
(1999) [17]:

n
1
CPI = —Z Cl;
2 2, ©)

Trong do:

ClI;: 1a chi sb cua chét 6 nhiém i;

n: 12 s6 chi tiéu chit luong nudc theo ddi.

Chat lugng nudce theo chi s6 CPI dugc danh
gia qua cac mic d6 (Nguyén Thi Ha va nnk,
2020) [22] va duogc thé hién & Bang 3.

Bang 3. Bang xac dinh gia tri CPI twong (mg véi mirc danh gia chat lugng nude

Gia tri Mtc do 6 nhiém Chét luong nuée Mau sic
<0,5 Rét sach Nudc chua bi 6 nhiém Xanh luc
0,51 -1,0 | Sach Nude tot, dap tmg cip nude sinh hoat Xanh la
1,01 —2,0 | O nhiém nhe Bit dau c6 dau hiéu 6 nhiém, can theo ddi Vang
2,01 —4,0 | O nhiém trung binh Dung cho giao thong thuy hoac tudi tiéu Da cam
> 4,0 O nhiém ning Nudc bi suy thoai nghiém trong bo

2.3.3. Theo chi s6 kim loai nang - HPI
Chi s& HPI duoc xac dinh theo cong thuc
(Mohan va nkk, 1996) [19]:
Qi xW,
Hp = &=L <™ 71 7
W @
Trong do:
n: 1a sb luong thong sé kim loai ning duogc
tinh (nghién ctru st dung cac chi s6 Fe, Pb, As,
Mn dé danh gia chi s6 kim loai nang HPI);

Wi: duogc tinh b?mg 1/S;. Gia tri S; 1a gidi han
tiéu chudn ctia kim loai i duoc 1dy tir Quy chuan
ky thuat qudc gia vé chat lwong nude dudi dat -
QCVN 09:2023/BTNMT.

Qi 1a ham lugng kim loai thur i:

Ci

Qi=Si

Trong do: C;la gia tri do dugc cua kim loai
nang i (mg/1).

x100 (8)
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Gia tri HPI nho hon 100 cho biét nude c6
nguy co 6 nhiém kim loai nang thap; nguogc lai
gia tri 16n hon 100 1a khong tot cho strc khoe.

2.4. Phuong phdp ndi suy va ldp ban do

Str dung phan mém ArcGIS 10.5 va phuong
phap ndi suy IDW trong hé toa d6 VN2000,
chung tdi xac dinh duoc cac gia tri GWQI, CPI
va thanh 18p ban dd phan ving cac thong sb nay
tang chira nude Pliocen som (n2'). Phuong phap
ndi suy IDW la phuong phéap xac dinh gia tri clia
cac diém chua biét bang cach tinh trung binh
trong s6 khoang cach cac gia tri da biét trong
ving lan can cta mdi pixel. Khi can xac dinh gia
tri tai mot vi tri chua c¢6 dir liéu, IDW sé léy
thong tin tir cac diém quan tric xung quanh vi tri
d6 dé tinh toan. Gia tri ndi suy tai vi tri chua biét
s€ dugc xac dinh theo cong thirc cia phuong
phéap IDW (George Y. Lu va nkk, 2018) [31]:

{1 1% dlk
T ©
i=1 gk

Trong do:

Z: la gia tri dugc duy doan tai vi tri can
xac dinh;

Zi: 1a gia tri do thyc té tai diém thi i;

d: 1a khoang céch giita diém dang xét va cac
diém da co dit liéu;

k: 13 hé s diéu chinh mirc d6 anh huong cia
khoang cach dén trong sd.

Dé xac dinh pham vi hodc sb lwong diém lan
can xung quanh mot vi tri dé dua vao tinh toan
gia tri cho vi tri do, ching t6i s dung phuong
phép ban kinh thay dbi, voi sb luong diém tdi
thiéu/tbi da can lay la 12.

3. Két qué nghién ciru va thio luin

3.1. Danh gid theo phuong phdp sir dung chi tiéu
cu thé

Két qua phan tich mau nude duoc théng ké
trong Bang 4. Su phan bd cic thong sd chat
luong nude dudi duoc danh gia bang cach xac
dinh gia tri 16n nhat, gia tri nho nhat, gia tri trung
binh cua tap dir liéu quan tric d6i véi cac thong
s6. Két qua théy dugc xu hudng bién dong cua
cac thong so chat lugng nude duge liy 6 49 mau
nudc gleng quan tric tang chira nuéc Pliocen
sém (n.') cua khu vue nghién ciru.

Bang 4. Thng ké gia tri cac thong sé chat lugng nude dudi dat khu vie nghién ciru

STT Théng s6 Ponvi | Lénnhdt | N0 | Trung | ooyn 09:2023/BTNMT
nhat binh

1 Nhiét do °C 21,9 21,3 21,6 -
2 pH - 6,8 6,4 6,6 5,8-8,5
3 | Chét rin hoa tan (TDS) mg/l 2928 264 | 733.8 1500
4 | Po cung mg/l 1634,0 98,0 | 3623 500
5 Amoni (NH4") mg/1 0,2 0,0 0,1 1,0
6 | Nitrit (NOy) mg/l 1,2 0,0 0,1 1,0
7 Nitrat (NO3Y) mg/l 7,2 0,1 3,3 15
8 | Sunfat (SO4) mg/l 385,0 33,0 [ 1047 400
9 Clorua (CI) mg/l 1015,3 46,2 180,3 250
10 | Arsenic (As) mg/l 0,035 0,004 | 0,014 0,05
11 | St (Fe) mg/l 1,34 0,05 | 0,172 5,0
12 | Chi (Pb) mg/l 0,005 0,0 | 0,003 0,01
13 Mangan (Mn) mg/l 0,13 0,0 0,07 0,5
14 | Coliform MPN/100ml | 110,0 2,0 6,0 3.0

Gia tri TDS ctia cac diém quan tric hau hét
déu nam trong gidi han cho phép cua quy chuan,

riéng vi tri LAO7 gia tri nay 1a 2012 mg/l, cao
gap 1,3 lan so voi quy chuan. Vi tri LAO7 c6 dau
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hiéu bi nhi®m min nhe, ham luong chét rin hoa
tan cao c¢6 thé 1am nudc c6 bi man, khong phu
hop dé phuc vu sinh hoat 1au dai va co nguy
co anh hudng cho dit, cdy trong néu dung dé
tuoi (Hinh 2a, b).

Gié tri d6 ctimg nam trong khoang tir 60 mg/1
dén 826 mg/l, trung binh 1a 236,34 mg/l. Tai vi

L LH SH2m%2 LLE D LH

a)

CAMPUCHIA

Xa
Hurng Dicn

1207863

1194862

Chi thich
*  Vi_tni_LK

I:l Ving nghién ciru

TDS, mg/L

[ ==1500

| > 1500

[ — ]I
012 4 [ ]

T T
| SHIW32 S9sai2

T
1220562

T
1207562

T
1194562

BiS62

tri LA27 c6 d6 cting cao hon 1,7 14n so véi quy
chuan, khong phit hop dé dung truc tiép cho sinh
hoat lau dai néu khong qua xtr 1y, c6 thé gay dong
can manh trong thiét bj va lam giam chét luong
nuée an udng (Hinh 2c).

DS b)
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Hinh 2. a, b) Ham lugng TDS; ¢) Gia tri B cing.

Céc diém quan tric c¢6 gia tri nitrat (NO3"),
nitrit  (NOy) déu dép tng QCVN
09:2023/BTNMT (Hinh 3). Cuy thé, ham luong
NOs™ trong nudc dudi dat tai ving khan hiém
nude tinh Tay Ninh ndm trong khoang tir 0,05
mg/l dén 0,42 mg/l, trung binh 1a 0,256 mg/l.
Ham luong NO;’ nam trong khoang tir 0,013
mg/l d&én 0,18 mg/l, trung binh 1a 0,028 mg/1.

Tai cac diém quan tric, gia tri amoni (NH,")
c6 sy bién ddi va khong vuot qua QCVN
09:2023/BTNMT (Hinh 4a). Ham lugng NH,"
trong nudc dudi dat tai ving khan hiém nudc
tinh T4y Ninh ndm trong khoang tir 0,11 mg/l
dén 0,28 mg/l, trung binh 1 0,12 mg/l. Két qua
quan tric cho thiy ngudn nudc dudi dét tai day

chua c6 du hiéu 6 nhiém amoni, it chiu tac dong
clia cac nguon thai hitu co nhu nudc thai sinh
hoat hodc chét thai chin nuéi.

Ddi v6i chi tiéu vi sinh, ham lugng coliform
dao dong trong khoang tir 2 MPN/100 ml dén 7
MPN/100 ml, trung binh 1a 2,34 MPN/100 ml
(Hinh 4b). Céac vi tri LA07, LAOS, LA11, LAOS,
LA23, LA28 c6 gi4 tri 16n hon quy chuan cho
phép cho thay vi tri nay c6 dau hiéu 6 nhiém vi
sinh. Tai diém LAO7 c6 ham luong coliform cao
gap 2,33 lan so véi quy chuan, c6 thé lién quan
dén sy xam nhép cua nudc thai sinh hoat hodc
ngudn 6 nhiém hiru co tir bé mit xudng tang chira
nuée do hu hong 16 khoan khai thac.
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Hinh 3. Biéu d biéu dién a) Gi tri NO, ; b) Gia trj NO3".
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Hinh 4. Biéu db biéu dién a) Gi tri NH,"; b) Gi4 tri Coliform.

Ham lugng sunfat (SO4%) tai cac diém quan
trac déu khong vuot qua quy chudn cho phép
(Hinh 5a). Vi tri ldy mau nuéc LAO7 cb gid tri
SO4* cao nhat 1a 194 mg/l. Két qua quan tric
ching té ngudn nudc chua bi anh huong dang ké
boi cic ngudn thai chira sunfat nhu nude thai
cdng nghiép hoac tir cac hoat dong ndng nghiép.

a) S0*
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Ham luong clorua (CI°) trong nuéc dudi dat
tai khu vuc nam trong khoang tir 3,55 mg/l dén
852 mg/l, trung binh 1a 158,898 mg/1 (Hinh 5b).
Cac vi tri LA04, LAOS, LA07, LAOS, LA26,
LA27,LA34, LA49 co6 giatri 16n hon quy chuén,
dac biét tai vi tri LAO7, ham lugng clorua cao
hon 3,41 1an so véi quy chuén, vi tri LAO7 c6
déu hiéu bi nhiém man nhe.

b) Cr
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Hinh 5. Biéu d biéu dién a) Gia tri SO4>; b) Gia trj CI-.
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Ham luong asen (As) va sit (Fe) co su bién
d6i va déu khéng vuot qua quy chuén cho phép
(Hinh 6). Ham lugng asen trong nudc dudi dat
nam trong khoang tir 0,004 mg/1 dén 0,035 mg/l,

a) As

— e CUCWN 05 RT3 02 3/ BTHAT

mE————
{5;2;4>4>¢

trung binh 1a 0,014 mg/l. Ham luong sit dao
dong tir 0,05 mg/l dén 1,34 mg/l, trung binh 1a
0,172 mg/l. Két qua cho thiy nudc dudi dat khu
vuc quan tric chua bi 6 nhiém kim loai (Hinh 6).

b) Fe

D 50— O 09 -RAT 202 3 BTNMT

Hinh 6. Biéu d6 biéu dién a) Gia tri As; b) gi tri Fe.

Két qua phan tich cac chi sé chit lugng nudc
trén cho ta thdy chét lugng nudc dudi dat trong
vung nghién ctru tai cac vi tri giéng LAO4, LAO7,
LA08, LA27, LA28 c6 chit lvong nudc thip hon
SO V01 cac giéng con lai trong khu vuc. Pac biét
1a chét lwong nude tai vi tri LAO7, ¢6 nhidu chi
tieu (5/11 chi tiéu) vuot quy QCVN
09:2023/BTNM. Ham luong cac ion hoa tan cao,
dic biét 1a TDS, d6 cing, coliform, CI™ cho thiy

mtrc do khoang hoa manh, ngudn nudc bi 6
nhiém vi sinh cuc bd.

3.2. Pdnh gid theo phwong phdp chi sé chit
luong nudc chung

Két qua tinh theo chi sé chat luong nudce
GWQI, CPI, HPI cho nu6c dudi dat khu vyc
nghién ctru dugc thé hién trong Bang 5.

Bang 5. Két qua tinh chi s6 GWQI, CPI, HPI cho nudc dudi dat ving nghién ctru

STT | Ky hiéu | GWQI CPI HPI STT | Kyhiéu | GWQI CPI HPI
1 LAOI 34 0,26 47 26 LA26 25 0,38 46
2 LAO02 18 0,30 44 27 LA27 51 0,54 45
3 LAO3 32 0,29 46 28 LA28 25 0,46 46
4 LAO4 17 0,47 44 29 LA29 29 0,25 45
5 LAO5 29 0,39 46 30 LA30 29 0,34 44
6 LAO06 27 0,24 46 31 LA31 18 0,24 43
7 LAO7 64 0,89 48 32 LA32 22 0,30 44
8 LAOS8 51 0,51 44 33 LA33 14 0,32 43
9 LAO09 16 0,27 44 34 LA34 36 0,40 45
10 LA10 46 0,27 50 35 LA35 20 0,32 45
11 LAll 22 0,40 45 36 LA36 33 0,30 46
12 LA12 18 0,24 44 37 LA37 41 0,26 47
13 LA13 43 0,34 52 38 LA38 20 0,27 45
14 LA14 19 0,33 44 39 LA39 39 0,29 48
15 LA15 27 0,36 46 40 LA40 9 0,25 43
16 LA16 27 0,33 46 41 LA41 31 0,30 51
17 LA17 19 0,34 51 42 LA42 11 0,25 43
18 LAI18 20 0,32 45 43 LA43 22 0,26 45
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STT | Ky hiéu | GWQI CPI HPI STT | Kyhiéu | GWQI CPI HPI
19 LAI9 24 0,34 45 44 LA44 29 0,27 46
20 LA20 22 0,27 44 45 LAA45 22 0,37 45
21 LA21 17 0,31 43 46 LA46 27 0,36 46
22 LA22 13 0,30 44 47 LA47 23 0,37 45
23 LA23 22 0,40 43 48 LA48 29 0,43 46
24 LA24 13 0,33 45 49 LA49 28 0,48 46
25 LA25 23 0,29 45

3.2.1. Theo chi s6 chdt lwong nwée dudi ddt
GWQI

D6i v6i cac mau nude dudi dat, thyc hién
phuong phap tinh trong s6 W; va hé s6 chuan hoa
K dé phan tich 10 thong sé khac nhau ciia nudc
dudi dét. Thuc hién theo trinh tu cac bude tinh

toan GWQI. Két qua tinh trong s cta cac thong
s6 dugc thé hién ¢ Bang 6 va Bang 7. Tir Bang 6
tinh dugc hé sb K = 0,043 theo cong thirc (2).
Gia tri K = 0,043 1a mot gia tri rat nho, phan anh
dung vi tong 1/S;kha 16n (22,79) nén khi chuan
hoa K s& nho.

Bang 6. Bang tinh toan gié tri 1/S;d6i véi timg thong sé chat lwong nude

Th:gg pH Do cimg| CI SO4* NO;- NOy NH4* Fe As  |Coliform
1/S; |0,182 | 0,002 | 0,004 0,003 0,067 1,0 1,0 0,200 20 0,333
Bang 7. Gia tri trong s& Wi clia timg thong sé chat luong nudc
Ths%ng pH Do ctmg| CI SO | NO5 NO, | NH4 Fe As | Coliform
W; 0,005176|0,000088|0,000176|0,000110|0,002933|0,044000|0,044000|0,008800|0,880000| 0,014667

Phén b trong s6 W; trong Bang 7 cho thay
su chénh léch rat 1o rét gitra cac thong s6 chét
lugng nude. Cac thong so co6 trong s6 W; 16n hon
0,1 (tic 1a chiém hon 10% tong trong luong
trong cong thirc) s€ co anh huong lon dén gié tri
GWQI cudi cung. Su thay d6i nong do cua cac
thong s6 nay lam thay do6i dang ké két qua danh
gia chat luong nude. Trong do, As chiém uu thé
voi gia tri 0,88. Cac thong s6 con lai co trong )
thap hon nhiéu, trong d6 nhém NO,~ va NH.*
doéng vai tro trung binh, con cac ion nhu CI,
SO+ va do cting gan nhu khong anh huéng dén
két qua cudi cing. Su chénh léch gitta As va cac
thong s con lai (phan 16n < 0,05) cho thiy nguy
co léch trong s6 khién chi s6 GWQI ¢6 xu huéng
bi chi phbi gan nhu hoan toan béi mot thong sb
don 1é. Do do, nghién ctru thuc hién so sanh vu
nhuoc diém giita phuong phap chi s6 tong hop
vo1 phuong phap danh gia theo timg thong so.

Ban d6 phan vung chat luong nudc theo chi
s6 GWQI dugc thé hién trong Hinh 7a. Két qua

c6 46/49 mau c6 GWQI<50, thudc loai chat
lugng nudc & mic tdt, chiém 93,9% téng s6 mau
thu thap. 3/49 miu LAO7, LA0OS, LA27 cb
50<GWQI<100, thudc loai chét lugng nudc
trung binh, chiém 6,1% téng s6 mau thu thap.
Cac miu nudc co chat luong tot phan bd rong
trong khu vure nghién ctru cho thdy nguén nudc
dudi dat nhin chung van dam bao chat luong, co
thé khai thac va su dung cho muc dich sinh hoat
sau khi xtr 1y thong thudong. Mat khac, can tiép
tuc thuc hién quan tric dinh ky va kiém tra tinh
trang 16 khoan khai thac nudc nham theo doi su
bién dong ciia cac thong sé chat luong nudc theo
thoi gian tir d6 han ché nguy co 6 nhidém tang
chira nudec.

3.2.2. Theo chi s6 6 nhiém tong hop CPI

Céc thong so sir dung dé tinh toan CPI trong
nghién ctru nay gdbm: pH, TDS, d¢ cimg, NH,",
NO,, NOs, SO4™, CI, As, Fe va coliform. Két
qué tinh toan gia tri CPI duoc thé hién trong
Bang 5. Ban d6 phan ving chat lugng nudc theo
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chi s6 CPI dugc thé hién trong Hinh 7b. Két qua xung quanh. Bén canh d6, 3 vi tri gdm LAO7,

tinh toan chi s CPI cho thdy phan 16n cac mau LAO8 va LA27 thé hién mirc d6 sach, nude t6t,
nude dudi dat trong khu vue nghién ciru co chit dap umg muc dich cAp nuéc sinh hoat, chiém
luong tot. Cu thé, trong téng s6 49 mau nude 6,1%. Cac miu nudc tai cac vi tri nay co chi sb
dugc phan tich, ¢6 46 mau dugc xep vao loai CP1I cao hon so véi cac vi tri con lai cho thiy chat
nudc rat sach, nudc chua bi 6 nhiém, chiém luong nudc tai day da co déu hiéu bién dong, thé
93,9%. Nguon nuée dudi dat tai khu vyc nhin hién qua sy gia ting ciia mot s6 thong s chat
chung van duy tri du’crc chét luong tt va it chiu luong nudc nhu ham lugng mudi hoa tan, do
tac dong cua cic ngudn 6 nhidm tir moi trudng ctrng hoac cac ion trong nudc.
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Hinh 7. Biéu d biéu dién a) Gia tri GWQI; b) gi4 tri CPL
3.2.3. Theo chi so kim loai nang HPI chira nuéc tuong doi on dinh va chua xdy ra hién
Thong so chat lugng nudc dudi dat theo chi tuong tich tu kim loai nang trong nude dudi dat.

s6 kim loai nang HPI dugc thé hién ¢ Bang 5. Tir
ket qua tinh toan chi so kim loai nang thong qua
4 tl,long SO F;e ’ Pb’ és, Mn ch.oqthay C%lat 1“9'.“% Két qua tinh toan khi st dung céc chi sb chat
nudc dudi dat tai day chua bi a&nh huong boi 6 lwong nude tong hop (gdm GWQI, CPI, HPI)
. X . . - A 0 , X 5 , , y ] ]

nhl,e m k}m ’102.11 ang. Cu Fhe, 109 % cac mau cho thay chat lugng nudc trén khu vuc nghién
nudc phan tich déu c6 gia tri HPI nam trong gigi clru & mirc: trung binh - nuéc sach (chiém 6,1%
han cho phép, ham luong céc kim loai trong tong sb mau), tot - nudc rat sach (chiém 93,9%
nude dudi dat van & muc an toan, c6 thé sir dung 2 A% \ . S

tong sO mau), ham lugng kim loai nang trong

cho muc dich sinh hoat sau khi x1r Iy phu hop. 51 han cho phéo. Khi sit d h hap chi
Piéu nay ciing cho thay diéu kién dia hoa ciia ting £101ian cho phiep. AL ST cing paucng phap chl

3.3. Thao ludn
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tiéu cu thé va so sanh véi Quy chuén ky thuat
qudc gia vé chét luong nude dudi dit phuc vu
muc dich sinh hoat, c6 thé thfiy mét s6 16 khoan
c6 cac thong sb vuot gia tri giéi han cho phép
nhu TDS (LAO07), d6 cung (LAO07, LA27),
coliform (LAO7, LAO8, LA11, LA23, LA28)
hay ham lugng CI (LA04, LAOS, LA07, LAOS,
LA26, LA27, LA34, LA49). Diéu nay cho thiy
nguy co nhiém mian/khoang hoéa cuc bd hoic 6
nhiém vi sinh do nudc tir bé mit xdm nhap qua
cdu trc 16 khoan bi hong, dic biét tai 16 khoan
LAO7. Do d6, can c6 cac bién phap xtr ly cling
nhu khai thac sir dung phu hop dé han che nguy
co 0 nhlem tang chtra nude. Mot diém can luu ¥
12 mau nudc dudi dat duoc 1dy trong thang 10 1a
mua nude ndi nhung nude dudi dat thuong co do
tré pha hon so v&i nudc mit nén cac gia tri TDS,
d6 ctng, coliform, ham luong CI™ co thé cao hon
thuc té. Mt khac, cac gia tri phan tich chi phan
anh duogc chét lugng nude cuc bo tai cac 16 khoan
dang khai thac st dung trong khu vuc nén két
qua c6 thé chua phan anh day du chét luong nudc
ctia toan b khu vuc. Tir két qua dénh gid bang
cac chi s chat luong nude tong hop (GWQL,
CPIL, HPI) va chi s0 chi tiéu cu thé cho thiy, viéc
str dung cac chi s6 chi tiéu cu thé va so sanh véi
quy chudn s& lam rd hon c4c khia canh khac nhau
vé tinh chét 1y, hoa, sinh cua nudc dudi dat.
Trong khi d6, viéc st dung chi sb chat luong
nudc tong hop s& don gian hon so voi cac
phuong phap chi tiéu cu thé do giam sO luong
thong sb can xem xét, dong thoi hd trg cac nha
hoach dinh chinh sach va cong dong tlep can
thong tin chat lugng nude mot cach tong thé, truc
quan va thuan tién hon trong cong tdc danh gia
va quan ly. Tuy nhién, chi sb chat lwong nudc
tong hop c6 thé khong phan 4nh chinh xac tinh
trang chét lugng nudc thuc té. Mot gia tri x4u
ctia thong s duy nhat co thé lam thay ddi toan
bd cai nhin tong quan vé chét luong nude. Viée
b6 qua hodc qua nhdn manh mot gia tri x4u cua
thong sé duy nhat ¢ thé lam lu mod hodc nhin
manh qua murc chat luong nude. Mit khéc, s& co
mot hodc nhiéu thong s chat lugng nude khac
khong duoc xem x¢ét trong phuong phap chi sO
tong hop nay. Nhin chung, chi s6 chat luong
nude c6 thé cung cap mot chi bao twong ddi

chinh x4c vé chét luong nudc, hd tro hiéu qua
cho cong tac quy hoach, quan 1y, khai thac tai
nguyén nudc dugce t6t hon, gdp phan hudng t6i
phat trién bén vimng tai nguyén nudc.

Béan quyén phan mém

Tac gia cam két dit liéu cua nghién ctru dugc
phan tich bang phian mém ArcGIS 10.3 cho
Window 11 phién ban Home. Tac gia da st dung
gidy phép ca nhan hop 1& dé thuc hién cac phan
tich nay.
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