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TOM TAT
Chi s6 chat luong nude dudi dat (GWQI) duoc ap dung dé€ danh gia chat lwong nudce
(CLN) duwdi dét ¢ tinh Quang Binh. Chi s6 GWQI dugc tinh theo céng thiic dang
tich, la ham cua trong s6 wi va chi sd thong s6 gi cua thong s6 CLN i. Trong s6 wi
duoc xac dinh theo phuong phap phan tich thanh phan chinh. Chi s6 thong sd gi
duoc xac dinh theo ham tuyén tinh dwa vao cac gia tri gioi han trong Quy chuan ky
thudt qudc gia vé CLN cho sinh hoat (QCVN 01-1:2018/BYT). Muoi thong s6 duoc
chon (i = 1 - 10) d& tinh GWQI: pH, tong chét rdn hoa tan (TDS), d6 cting (HARD);
sunfat (504), COD, amoni tinh theo nito (N-NH4), nitrat tinh theo nito (N-NO3),
tong sat tan (Fe), tong mangan tan (Mn) va tdng coliform (TC). Dit liéu CLN dé tinh
GWQI la dir liéu giai doan 2023-2024 tai 19 vi tri v6i tan suat 4 dot/nam ¢ 8 dia
phuong (N = 104). Két qua cho thdy, c6 40,4% gi4 tri GWQI ting v6i CLN loai RAT
TOT/TOT; 47,1% loai TRUNG BINH; 8,7% loai KEM va 3,8% loai RAT KEM.

Tw khéoa: Nude dudi dat, GWQI, PCA, tinh Quang Binh.

1. MO PAU

D€ danh gid chat lwgng nuwde (CLN), phd bién hién nay, nguoi ta dya vao so sanh
két qua quan tric thong s6 CLN véi gid tri giéi han dugc quy dinh trong quy chuan ky
thuat qudc gia vé CLN twong tng. Phuong phap nay thuwong khé hiéu d6i véi cac nha
quan ly va cong dong, do ho it hiéu thong sd CLN riéng 1é nhw COD, N-NH4, d6 cing...
Mot phurong phap dé hidu hon 1a dya vao mot chi s§ va thang do duy nhat, d6 1a Chi s§
chat luong nudc (WQI/water quality index) hoac Chi sd chat lugng nuwdc dudi dat
(GWQI/groundwater quality index) [1], [2], [3], [4]. Chi s6 WQI hodac GWQI la mot s6
nguyén, thuong co gia tri 0 — 100, cang gan 100 CLN cang t6t va nguoc lai [1], [5]. Chi s&
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WQI hodc GWQI thwong duoc tinh toan ttr Chi s6'thong s6'qi va Trong s6'wi theo mot cong
thirc xac dinh. Chi s6 thong s6 gi thé hién chat luong cua thong s6 CLN thw i, khong ¢
don vi, nhan gia tri 0 - 100; gi cang gan 100, thong s6 c6 chét luong cang tot va nguoc lai.
Trong 56’ wi thé hién fAm quan trong twong d6i ctia thong s6 i, tong Trong s6 wi bang 1,
hay tong tam quan trong cua 10 théng so lwa chon la 100%; wi cang 16n thong sd i cang
quan trong va nguoc lai [1], [3], [4]. Hau hét cac nghién cttu déu cho rang, viéc xay dung
chi s6 WQI hodac GWQI gom 4 budc: (i) Lwa chon cac thong s6 CLN; (i) Tinh Chi s&
thong s6 gi thong qua viéc chuyén nong d6 quan trac hay phan tich dwoc ctia mdi thong
s6 thanh gid tri ndm trong khoang 0 - 100; (iii) X4c dinh Trong s& w: cia mdi thong sd;
(iv) T6 hop cac gia tri giva wi thanh WQI hoac GWQI (ttrc 1a tinh WQI/GWQI theo mot
cong thite xac dinh) va danh gid CLN dwa vao thang diém phan loai WQI hodac GWQI
(1], [2], [3], [4].

D€ xac dinh wi c6 2 phuong phap thuong dung: (i) dwa vao y kién cua cac
chuyén gia; (ii) ap dung phan tich thong ké da bién nhu phuong phép phéan tich thanh
phén chinh (PCA/principal component analysis) va mot dang twong tw la phan tich yéu t&
(FA/factor analysis). Nhiéu tac gia cho rang, phuong phap PCA cho phép x4c dinh wi khach
quan hon (vi né dura vao phan tich dit liéu quan tric CLN), khic phuc dugc tinh chti quan
cua phuwong phap 14y y kién chuyén gia [2]. Nhiéu tac gia da ap dung phuong phap PCA
hodc FA dé xac dinh witrong phat trién chi s6 GWQI [2], [3].

O Viét Nam, Bo Tai nguyén va Méi treong (BTNMT) da ban hanh chi s6 WQI &€ ap
dung danh gia chat lvong nude cta cac nguén nuwde mat (ttr ndm 2011 va diéu chinh ndm
2019) [6]. Trong d6, chi s6 WQI khong tinh dén wi, ma chi tinh dén gi (hay coi cac thong sd
CLN lga chon c6 trong s8 bang nhau, tizc 1a cc gid tri wi déu bang 1). Dén nay, BTNMT
chua ban hanh chi s6§ GWQI d€ danh gid CLN duwdi dat. Nguyén Hai Au & nnk (2020) [7]
da 4p dung chi s8§ GWQI dugc phat trién & An D6 nam 2019 dé dénh gia CLN dudi dét
tang Pleistocen tai xa Phi1 My, tinh Ba Ria Viang Tau: lwra chon 10 thong s6 CLN, xac dinh
wi theo phuong phédp entropy. Noi chung, cac nghién ctru vé GWQI ¢ Viét Nam con rat
han ché.

Trong cac bai bao trudc, chung to6i da xay dung dugc quy trinh tong quat tinh
GWAQI (trong dé da ap dung phwong phap PCA dé€ tinh wi) va ap dung dé danh gia CLN
duwdi dat ¢ tinh Quang Tri [3] va tinh Ha Tinh [8]. Trong nghién cttu nay, chi s6 GWQI
dé dugc ap dung dé€ danh gia CLN dudi dat ¢ tinh Quang Binh.

2. PHUONG PHAP NGHIEN CUU
2.1. Pham vi nghién ctu va dix liéu chat lugng nwéc dudi dat

Quang Binh 1a mét tinh & dai ¢4t mién Trung Viét Nam, phia Bac giap tinh Ha
Tinh, phia Nam giap tinh Quang Tri, phia Tay gidp Nudc Cong hoa Dan chu Nhan dan
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Lao va phia Pong giap bién Dong. Dia hinh da dang, c6 da cac vung d6i ndi, trung du,
déng bang va ven bién. Tinh Quang Binh nam trong khu vuc nhiét déi, gié muia néng
4m, mura nhiéu. Dién tich d4t tu nhién 7.998,76 km2. Vi tri Quang Binh nam trén truc
kinh t& Bac — Nam, 1a noi giao thuong kinh t&, giao lvu van héa Dong — Tay, 1a ctra ngd
16n ndi Viét Nam voi thé gioi qua duong b va duong bién. Dan sd ctia tinh Quang Binh
la 918.665 nguroi (2023) [9].

Hang nam, Trung tdm Quan trac Tai nguyén va Mdi truong (QT-TNMT) tinh
Quang Binh tién hanh quan trac CLN dudi dat tai 19 diém (hay vi tri quan trac) véi tan
sudt 04 dot/nam & 8 huyén, thi xa va thanh phd thudc tinh (s8 diém quan trac ghi trong
ngodc don), gom: thanh phd Dong Hoéi (1); thi xa Ba DPon (1); cac huyén Lé Thuy (4),
Quang Ninh (3), Quang Trach (4), B8 Trach (4), Tuyén Hda (1), Minh Hoa (1). Cac vi tri
quan tric dwoc néu & Hinh 1. Hoat dong dam bao chat lwong, kiém soat chat lwong
(QA/QC) va phuong phéap phan tich cac thong s CLN tuéan tht cic hudng dan hién
hanh caa BINMT.

Dt liéu gbc vé CLN dudi dat ctia tinh Quang Binh (giai doan 2023-2024), do
Trung tam QT-TNMT tinh Quang Binh cung cap (t6ng so6 s6 liéu N = 104), dwoc xt 1y
(1&y s6 con s6 c6 nghia, thay nhitng két qua nho hon gidi han phat hién cua phwong phap
phan tich/LOD bf?mg LOD) nhdm tao ra tap dir liéu phu hop cho tinh toan chi s6 GWQI
dé€ danh gia CLN dudi dat o tinh Quang Binh. Do dung luong cua tap dit liéu kha 16n
nén sd liéu chi tiét cua tap dix liéu khong dwa ra ¢ day.
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Hinh 1. Cac vi tri quan trac nude dudi dat o tinh Quang Binh (2023-2024)
2.2. Lya chon thong s6

Dé€ thuén lgi cho danh gia CLN dudi dat dya vao GWQI, cac thong s dugc lua
chon 1a c4c thong s8 co ban va duogc quan trac thuong xuyén trong chwrong trinh quan
trdc moi trudong ctia cac dia phuong (tinh/thanh). SS thong s8 lwa chon (n) thuwong
khoang 9 — 13 [1], [2], [3], [4], [5]. Trong nghién cttu nay, lya chon 10 thong s6 gom: pH,
tong chat ran hoa tan (TDS), d6 cting (HARD), nhu cau oxy héa hoc (COD) hay chi s6&
pemanganat, sunfat (viét tat la SO4), amoni tinh theo nito (N-NH4), nitrat tinh theo nito
(N-NO3), tong sat tan (Fe), tdng mangan tan (Mn) va tong coliform (TC). Trong d6, cac
thong s6 pH, TDS, HARD, SO4 thé hién ddc diém hda-ly ctia nguon nudc; thong s6 COD
thé hién mtic 6 nhiém cac chat hitu co; théng s6 N-NH4 va N-NO3 thé hién mtic 6 nhiém
cac chat dinh dudng; Fe va Mn thé hién muttc nhiém kim loai ndng; TC thé hién mtic
nhiém c4c vi khuén c6 ngudn gdc tir phan nguodi va dong vat [3]. Cac thong s6 nay cling
duoc quy dinh trong QCVN 09-MT:2023/BTNMT vé CLN dudi dat cho da muc dich st
dung va QCVN 01-1:2018/BYT vé CLN sach st dung cho muc dich sinh hoat.

2.3. Phuong phap xac dinh Chi s théng sd

Chi s6 thong s gi thé hién chat lwgng caa thong s6 CLN i. C6 nhiéu cach dé
chuyén két qua quan trac mdi thong s6 (x) thanh Chi s& thong s6 g. Mot s8 tac gia xac
dinh gia tri g theo cong thire (1) [1], [3], [4]:

C
gi = Cor x 100 1

Trong d6, Ci (mg/L) va Coi (mg/L) tuong tmg 1a ndong d6 cuia mdi thong sd trong
mau va giéi han duoc quy dinh trong quy chuén k§ thuat CLN cua qudc gia hoac WHO.
Theo cong thikc (1), d6i voi mdi thong s6, i 1a ham tuyén tinh ctia C;; gi cang tang, chat
luong cua thong sd cang giam va nguoc lai; khi Ci> Coi, gia tri cua gi> 100.

Céch thuén tién hon dé xac dinh gi la dwa vao cac mirc duoc quy dinh trong quy
chuan qudc gia dé€ xay dung ham tuyén tinh dang y = g = a + bx. Hién nay, & nudc ta
nguoi dan thuong st dung nuwdc giéng khoan, giéng dao cho muc dich sinh hoat va do
vay, trong nghién cttu nay, st dung QCVN 01-1:2018/BYT (viét tat la QCVN 01-1) quy
dinh vé CLN sach st dung cho muc dich sinh hoat. Hé s6 a4 va b trong phuwong trinh
tuyén tinh duoc suy ra tit hai phwong trinh tuyén tinh (2) va (3):

100 = a +b x (Coi — 3xS) )

Trong d6, Coi gidi han cho phép ctia QCVN 01-1 d6i véi thong sd, y =g =100 ting
véi chét luong t6t cua thong so; S 1a do 1éch chuan; Khi két qua quan trdc thong so (x) <
Coi — 3%S, gia tri q cia nd = 100; Khi x = QCVN 01-1, thi q =50.

1=a+b x (Coi + 3xS) 3)
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Trong d6, y = g = 1 tng véi chat luong kém cta thong s6; Khi két qua quan trac
cua thong s (x) > Coi + 3xS, gia tri q ctia n6 = 1. Biéu nay duoc hiéu la: giéi han cho phép
d6i v6i mdi thong s6 1a trung binh ciia mot phan bd chuan (hay mot quan thé); chi nhitng
gid tri x ndm ngoai khoang tin cay 99,87% cta gia tri trung binh d6 méi duwoc xem la
thudc phan b khéc (hay quan thé khac), tiec la 16n hon gidi han cho phép; s6 3 la gia tri
cua bién chuan hda (z) ing voi xac suét tin cay P = 0,9987; S dwgc xem la d¢ 1éch chuan
cua quan thé [3], [10].

D0 1éch chudn S 6 thé tinh toan tir d§ 1éch chuén twong d6i (RSD, %) [3], [10]:

S — RSD x Mean (4)
100

Trong d6, Mean la trung binh s6 hoc va chinh 1a giéi han cho phép cuia thong sd
CLN trong QCVN 01-1; RSD dugc xac dinh dua vao phuong trinh Horwitz [3], [10]:

RSD = 21-0:51gC ©)

Véi C la nong do duoc biéu dién duwdi dang s6 thap phan; Chrimg hankhi C=2
ppm (hay 2 mg/L), thi thay C = 2.106 vao cong thitc (5) d€ tinh RSD.

2.4. Phuong phap xac dinh Trong s6

Trong s6 (wi) thé hién tam quan trong twong d6i cua thong s6 CLN va ching ¢
thé bang hoic khac nhau. Thong thuong, tong cac Trong s bang 1 [1], [3], [4].

Nhiéu chi s6 GWQI st dung Trong sd wi khac nhau va dugc tinh theo cong thiic

(6) va (7) [1], [6], [8]:
K
Wi = o (6)

Trong d6, hé s6 K =1/%(1/Coi); Coi (mg/L) la gidi han ctia thong s6 i dwoc quy dinh
trong quy chudn ky thuat CLN ctia qudc gia hoac WHO; wi- 1a Trong s6 ctia mdi thong
s6 CLN duoc xac dinh theo y kién chuyén gia [1], [3]. Tt cac gid tri wr, tinh toan wi theo
cong thitre (7):

Wi
w; = 7
L "I:’l_l Wi* ( )

Trong nghién cttu nay, st dung cac Trong sd wi da dugc xac dinh theo phuong
phap PCA khi nghién cttu danh gid CLN dudi dat ¢ tinh Quang Trj [6]. Cac gia tri wi cua
mdi théng s6 i diegc néu 6 Bang 1.

Bing 1. Trong s6 w ctia thong s6 chat luong nudc [6]

Thong s6 pH TDS HARD S04 COD N-NH4 N-NO3 Fe Mn TC

Trong s6 (w) 0,11 0,12 0,13 011 0,09 0,08 0,07 0,0 0,07 0,12
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2.5. Phuong phép tinh chi s6 GWQI va thang di€m phén loai chit lwgng nwéc duéi
dat

Nghién cttu nay tién hanh tinh chi s6 GWQI theo phuong phap tich nhu da dwoc
cong bs o [6], tie 1a tinh GWQI theo cong thikc (8):

GWQI = []iL, ;™ (8)

Mot sO tac gia dé xuat thang diém nguoc d€ phan loai CLN dudi dat, tic la gia tri
GWQI cang 16n, CLN cang giam va nguoc lai [1], [4]. P€ thuan loi cho nguoi dung chi sd
GWQ)], nghién cttu nay st dung thang diém thuan d€ phan loai CLN duwdi dat tuong tu
nhu thang diém phén loai da duoc cong bd 6 [6]: GWQI cang 16n, CLN dwdi dét cang tot
vanguoc lai (Bang 2).

Bing 2. Phan loai chat luong nudc dudi dat theo chi s6 GWQI [6]

Loai/ Mtzc Chi s6 GWQI Dénh gia chat lugng
I 81 100 RAT TOT (RT)
i} 61-80 TOT (T)
I 41-60 TRUNG BINH (TB)
1\Y 21 -40 KEM (K)
\ <20 RAT KEM (RK/ khong phit hop cho an udng)

Mat khac, d€ so sanh su phtt hop cia GWQI so véi CLN thuc t€, ¢ day cling tinh
toan gia tri GWQI theo mot phuwong phap khac da duoc mét so tac gia da dé xuat nhw
cong thire (9) [1], [4]:

Wi*
GWQI = X Gi X 5y )
Trong d6, wi duoc tinh nhu ¢ (6) va (7), gi degc tinh theo cong thitc (10):

100 x(Cj— C
= e 10y
O day, Gi (mg/L) va Co (mg/L) twong ting la nong d6 ctia thong s6 CLN trong mau
vanong do ly twong cta thong s6 trong nudc tinh khiét = 0 (ngoai trtr pH c6 Co =7,0).
Theo cong thirc (9), GWQI dugc phan chia thanh 5 mitc CLN: <50 (RAT TéT) ; 51
— 100 (TOT); 101 - 200 (KEM); 201 - 300 (RAT KEM) va > 300 (KHONG PHU HOP CHO
AN U(AjNG) ; nghia la GWQI cang bé, CLN duwdi dét cang tot va nguoc lai.
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3. KET QUA VA THAO LUAN
3.1. Tong hgp cac thong s6 chat lwong nwdc dudi dat ¢ tinh Quang Binh

Cac dai luong thong ké mo ta cac thong s6 CLN dwdi dat giai doan 2023-2024 &
tinh Quang Binh dwoc néu 6 Bang 3. Cac két qua ¢ Bang 3 cho thay:

- Bién dong manh (c6 hé s6 bién dong CV gan va 1én hon 100%) la cac thong s
(theo thit tw giam dan, gia tri CV duoc ghi trong ngodc don): N-NH4 (566%) > Mn (178%)
> COD (159%) > TDS (148%) > HARD (102%); bién dong trung binh (c6 CV xung quanh
50%) 1a thong s6 N-NO3 (CV = 45%); bién dong khong dang ké (c6 CV < 30%) la thong
s6 pH (CV =5%).

- Nhiéu truong hop, cac thong s6 CLN duwdi dat nhu HARD, COD, N-NH4, Fe,
Mn va TC vugt qua mtc cho phép (QCVNO1-1).

Céc dai lwgng thong ké mo ta tap di liéu duoc tinh toan b?mg Microsoft-Excel
v6i cong cu Real Statistics (Bang 3). Quy chuan QCVN 01-1 [9] ciing dwoc dua vao Bang
3 d€ chi ra cac giéi han cho phép cua cac thong s6 duoc sit dung dé thiét 1ap cac ham
tuyén tinh xac dinh chi s6 thong s gi.

Bdng 3. Tong hop cac dai luong thong ké mo ta cho 10 théng s6 dwoc chon
caa tap dit liéu (N=104)

Dai lwong pH TDS HARD S04 COD N- N- Fe Mn TC
thong k& gty (mgL) (mg) ) mgmy N NOP gy (mgr) veNy
(mg/L) (mg/L) 100mL)
Min 5,7 15 9 1 0,2 0,02 0,04 0,03 0,03 1
Max 7,7 2236 736 44 10,7 12,75 0,84 0,37 0,98 32
Mean 6,5 326 139 5 1,1 0,23 0,26 0,04 0,07 6
S 0,3 481 141 4 1,7 1,33 0,12 0,04 0,13 5
Median 6,5 171 97 5 0,6 0,03 0,30 0,03 0,03 5
MAD 0,2 293 94 2 0,8 0,37 0,08 0,02 0,04 39
Quartile 1 6,3 110 58 4 0,6 0,03 0,30 0,03 0,03 3
Quartile 3 6,7 237 152 6 0,8 0,03 0,30 0,03 0,05 9
CV (%) 5 148 102 78 159 566 44 100 178 82
CL 95% 0,1 77 23 1 0,3 0,21 0,02 0,01 0,02 1
QCVNO01-1 6-85 1000 300 250 2,0 0,30 2,00 0,30 0,10 3
RSDHorwitz - 6 7 7 14,4 19 14 19 22 14
(+/-)S - 65 20 17 0,3 0,1 0,3 0,06 0,02 1
LOD - 1 1 1 0,2 0,02 0,04 0,03 0,03 1
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© Min va Max: gia tri nho nhat va gid tri 16n nhat; Mean: trung binh s6 hoc; Median:
trung vi; MAD: d¢ 1éch tuyét d6i trung vi; CV(%): hé s bién dong; CLI5%: gidi han tin
cay 95%; QCVN 01-1: viét tat cia QCVN 01-1:2018/BYT — Quy chuén ky thuat qudc gia
vé chdt luong nudc dung cho muc dich sinh hoat; + S va RSDHorwitz: titong ting 1a d6 léch
chudn va d¢ léch chuan twong d6i duoc tinh tir phuwong trinh Horwitz véi Co duoc biéu
dién bang phan s (Co 1a mttc gidi han d8i véi thong s dugc quy dinh trong QCVN 01-
1). LOD (Limit of Detection): Gidi han phat hién ctia phwong phép phan tich thong so.
Khi két qua nhé hon LOD, dé& phan tich thong ké, chdp nhan, két qua bang LOD.
3.2. Chi s6 thong s6 ctia cac thong sd chat lwgng nwdc
Céc ham tuyén tinh (phuwong trinh) xac dinh Chi s6 thong s0 g d6i voi thong sd
CLN i (i = 1-10), gom:
(1) Béi voi thong s6 pH
Khi 5,5 <pH < 6:y =99x — 445,5;
8,5 <pH<9,5:y=-99x + 951,5;
6 <pH<8,5:y=100;
pH<55vapH>9,5:y=1.
(2) D& véi thong s8 TDS:
Khi néng d6 TDS <1000 mg/L: y = 100;
1000 mg/L < TDS <1170 mg/L: y =-0,5834x + 683,36;
TDS>1170 mg/L: y = 1.
(3) Béi voi thong s6 HARD:
Khi néng d6 HARD (tinh theo CaCOs) <300 mg/L: y = 100;
300 mg/L <HARD <361 mg /L: y =-1,6222x + 586,67;
HARD > 361 mg /L:y=1.
(4) Déi voi thong s6 SO4:
Khi néng d6 SO4 < 250 mg/L: y = 100;
250 mg/L < SO4 <302 mg/L: y =-1,894x + 573,5;
SO4>302 mg/L: y=1.
(5) Ddi voi thong s6 COD:
Khi néng d6 COD < 2,0 mg/L: y = 100;
2,0 mg/L < COD <2,9 mg/L: y = -114,47x + 328,92;
COD>29mg/L:y=1.
(6) Di voi thong s6 N-NH4:
Khi néng d6 N-NH4 < 0,3 mg/L: y = 100;
0,3 mg/L < N-NH4 < 0,47 mg/L: y = -573,55x + 272,07;
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N-NH4 > 0,47 mg/L:y =1.

(7) Di véi thdng s6 N-NO3:
Khi néng d6 N-NO3 < 2,0 mg/L: y = 100;
2,0 mg/L < N-NO3 < 2,86 mg/L: y = -573,55x + 272,07;
N-NO3>2,86 mg/L:y =1.

(8) Ddi voi thong so Fe:
Khi néng d¢ Fe <0,3 mg/L: y = 100;
0,3 mg/L < Fe <0,47 mg/L: y = -573,55x + 272,07;
Fe>0,47 mg/L:y=1.

(9) Béi voi thong s6 Mn:
Khi néng d6 Mn <0,1 mg/L: y = 100;
0,1 mg/L <Mn <0,17 mg/L: y = -1458,41x + 245,84;
Mn >0,17 mg/L: y =1.

(10) Ddi véi thong s6 TC:
Khi néng d¢ TC < 3,0 MPN/100 mL: y = 100;
3,0 MPN/100 mL < TC < 4,2 MPN/100 mL: y =-81,11 + 343,34;
TC>4,2 MPN/100 mL: y =1.

3.3. Kiém tra suw phu hgp ctia chi s6 GWQI

D& kiém tra sy phtt hop cta chi s6 GWQI khi phan anh CLN thuc t&€ ¢ vung khao
sat, tién hanh so sanh két qua tinh toan va phan loai CLN theo 02 (hai) cong thirc khac
nhau la cong thttc tich (8) va cong thitc (9) tit tap dit liéu CLN ¢ tinh Quang Binh, duoc
ky hiéu twong ting 1a GWQI va GWQIret. Bang 4 dwa ra moét sd két qua vé GWQI va
GWQIret d6i v6i nhitng tredong hop mau nuwde dudi dat cé thong s6 CLN virot quéa mikc
cho phép (QCVNO1-1).

Bang 4. So sanh két qua tinh cac chi s6 GWQI, GWQIret, va phan loai CLN ddi voi mot sd
truong hop ¢6 thong s6 vuot mitc cho phép (QCVNO1-1)

] TDS HARD CcoD N-NH&  pompN/  GwQr-  CWQlrd
Mau . . -phan
(mg/L)  (mg/l)  (mg/l)  (mgL) 100mb)  phanloai

QN23-D1 21950 3920 8,7 0) 0,6 30 14 - RK 75-T
QN23-D2  2.158 0 407 © 10,6 © 0,47 © 70 8 - RK 66 - T
QN23-D3 21370 398 © 10,70 0,03 50 12 - RK 71-T
ST24-D3  2.236 ) 139 0,6 0,03 50 47 -X 24 -RT
QK24-D3 11930 628 © 0,6 0,03 30 31-RK 62-T
QK24-D4 11960 672 0 1,0 0,02 40 25-RK_ 35-RT
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(*): Khong dat yéu cau so voi quy dinh ctia QCVN 01-1.

Cac két qua 0 Bang 4 cho thay, mot s6 chi s6 GWQI va GWQIket phan anh CLN
khac nhau. Dé&i véi cac treong hop d6, médc du cé mét vai thong sé khong dat yéu cau
(so véi quy dinh trong QCVN 01-1), nhung chi s6 GWQIret van phan anh CLN loai TOT
va RAT TOT 1a khong phit hop. N6i cach khéc, trong nhiing truong hop d6, chi s8
GWQIret bi méc tinh “méap mo” (ambiguty) hodc “che khudt” (eclipsing) trong phan &nh
CLN [1], [3]. Trong khi d6, chi s6 GWQI phan anh CLN phu hop véi thuc t€ hon. R
rang, chi s6 GWQI phut hop hon trong phan anh CLN duwdi dat cho muc dich &n udng 6
vung khao sat.

3.4. Danh gia chat lwong nwdc dwdi dat dya vao GWQI

Két qua tinh toan GWQI cho dit liéu CLN dudi dat ¢ tinh Quang Binh giai doan
2023-2024 (N = 104) va phan loai CLN dudi dat cho thdy (két qua chi tiét vé GWQI cta
tAt ca cac mau nude khong dwa ra ¢ day): c6 40,4% treong hop (42/104 treong hop) dat
loai RAT TOT va TOT, 47,1% trudong hop (49/104) thudc loai TRUNG BINH, 8,7% trirong
hop (9/104) thudc loai KEM va 3,8% treong hop (4/104) thudc loai RAT KEM.

Két qua trén cling pht1 hop voi két qua danh gida CLN dudi dat dwa vao cac thong
s riéng biét, tizc 1a so sanh véi gidi han ctia QCVN 01-1: tdng s6 GWQI dat KEM va RAT
KEM la 12,5% twong duong véi s6 thong s6 quan trac virgt gidi han ctia QCVN 01-1 1a
13,9%.
4. KET LUAN

Chi s6 GWQI la mot cong cu hiéu qua trong quan ly CLN dwdi dat noi chung va
danh gia CLN dudi dat noéi riéng. Két qua nghién cttu cho thdy, chi s6 GWQI duoc ap
dung thuan lgi va phu hop trong danh gia CLN dudi dat 6 tinh Quang Binh giai doan
2023-2024. C6 thé ap dung nhan rong chi s6 GWQI dé€ danh gia CLN ¢ dia phuwong trong
nhitng nam t6i. Mt khac, ¢ thé tiép tuc nghién ctru ap dung GWQI cho cac dia phuong
khac & nudc ta — nhitng noi c6 dac diém thuy van nude dudi dat twong tu vung khao sat.

LOI CAM ON

Nhoém tac gia chan thanh cam on Trung tdm Quan tric Tai nguyén va Mai
treong, thudc So Tai nguyén va Moi truong tinh Quang Binh da cung cap dix liéu quan
trac nudc dudi dat cho nghién ctru nay.
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GORUND WATER QUALITY INDEX:
A CASE STUDY IN QUANG BINH PROVINCE

Kien Truong Trung!, Hop Nguyen Van ¥, Tung Truong Quy?
! Department of Chemistry, University of Sciences, Hue University
2 Department of Environment, University of Sciences, Hue University
*Email: ngvanhopkh@gmail.com
ABSTRACT

Groundwater Quality Index (GWQI) was applied to assess groundwater quality in
Quang Binh province. The GWQI was calculated by the multiplicative formula as a
function of wi (weight) and gi (sub-index) of water quality parameter i. The weight wi
of each GWQI parameter was determined based on principal component analysis
(PCA). The sub-index gi of each parameter was determined by a linear function
based on the limit values specified in the National Technical Regulation on Water
Quality for Domestic Use (QCVN 01-1:2018/BYT). Ten parameters were selected (i =
1 - 10) to calculate GWQI including: pH, total dissolved solids (TDS), hardness
(HARD); sulfate (SO4), COD, ammonium (N-NH4), nitrate (N-NO3), total dissolved
iron (Fe), total dissolved manganese (Mn) and total coliform (TC). The groundwater
quality monitoring data used to calculate GWQI were collected during the period of
2023-2024 at 19 locations with a frequency of 4 times/year in 8 localities in the
province (N = 104). The results showed that 40.4% of the GWQI values were
classified as VERY GOOD or GOOD; 47.1% as AVERAGE; 8.7% as POOR and 3.8%
as VERY POOR.

Keywords: Groundwater, GWQI, PCA, Quang Binh province.
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Trueong Trung Kién sinh nam 1972 tai Ha N6i. Ong t8t nghiép ctt nhan
héa hoc nam 1995 tai Treong Pai hoc Tong hop Hué (nay la Truong Pai
hoc Khoa hoc, Pai hoc Hué) va t6t nghiép thac sy Khoa hoc M6i truong
tai Truong Pai hoc Khoa hoc, Dai hoc Hué. Hién 6ng dang la nghién
ctru sinh tai Khoa Héa hoc, Dai hoc Khoa hoc, Dai hoc Hué.

Linh viec nghién citu: Quan ly va ki€m soat 6 nhiem mdi truong; quan trac

va danh gia chat lwong méi treong.

Nguyén Vin Hop sinh ndm 1956 tai Nghé An. C)ng tot nghiép ct nhan
héa hoc ndm 1977 tai Truong Dai hoc Téng hop Ha Noi (nay 1a Truong
Dai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Noi). Ong nhan hoc vi
tién sy nam 2001 tai Treong Pai hoc Khoa hoc Tu nhién, Pai hoc Qudc
gia Ha No6i va duoc phong ham Phé gido sw nam 2005. Hién ong la

Giang vién cao cap tai Dai hoc Khoa hoc, Pai hoc Hué.

Linh vuwc nghién ciru: Phuong phdp von-ampe hoa tan phan tich Iwong
vét cac kim loai doc trong mdi truong; Phan tich va danh gid cac kim loai
ddc va du lwong hoa chat bao vé thuc vat trong mdi treong; Phan tich
va danh gia chat luong nudc, danh gia cdc ngudn 6 nhiém dat, nudc va
khong khi.

Trewong Quy Tung sinh ndm 1966 tai Thanh phd Hué. Nam 1988, éng
tot nghiép ctr nhan nganh Hoa hoc tai treong Truong Pai hoc Tong hop
Hué (nay 1a Treong Dai hoc Khoa hoc, Pai hoc Hué). Nam 1997, éng tot
nghiép Thac si nganh Héa hoc tai treong Dai hoc Khoa hoc Tw nhién,
Dai hoc Qudc gia Ha N6i. Nam 2005, dng t6t nghiép Tién si nganh Khoa
hoc Mbi treong tai Dai hoc Shizuoka, Nhat Ban. Hién nay, ong giang
day va nghién cttu khoa hoc tai Khoa Méi treong, Treong Pai hoc Khoa
hoc, Pai hoc Hué.

Linh viec nghién cieu: Hoéa hoc va Ky thuat Méi treong, Ky thuat xa ly

nudc cap — nude thai.
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