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Tém tat. Trong nghién ctru nay, Chi s§ chét luong nude dwdi dat (GWQI) duoc xay dung va dp dung
cho huyén Hai Lang, tinh Quang Tri. Muoi thong s6 chat luong nudc (CLN) co ban duoc lwa chon d&€
xay dung GWQI bao gom: pH, TDS, d6 cing (HARD); SO4, COD, N-NH4, N-NO3, Fe, Mn va tong
coliform (TC). Phuong phap phéan tich thanh phén chinh (PCA) duoc 4p dung cho tap dit liéu CLN &
huyén Hai Lang giai doan 2015-2018 d€ x4c dinh trong s6 (wi) cua cac thong s6 CLN. Cac ham chi s
phu (qi) tuyén tinh dwgc thiét 1dp dwa trén gidi han cho phép ctia cac thong s6 duoc quy dinh trong
Quy chuan ky thuat quéc gia vé chdt luong nudc st dung cho muc dich sinh hoat (QCVN 01-
1:2018/BYT) do B§ Y t€ ban hanh. Ba (3) phwong phap khac nhau duoc sit dung d€ tinh cdc chi s6
GWQIv (phuong phap tich), GWQIa (phuong phép tong) va GWQIret (phwong phap khéc) cho tap dit
liéu CLN giai doan 2015-2018. Céc chi s6 d6 déu la ham sd cta chi s6 phu q: va trong s6 wi. Két qua cho
thay, chi s§ GWQIm phit hop hon GWQIa va GWQIre trong phan énh CLN dwéi dat. Ap dung chi s§
GWQILv cho tap di liéu CLN giai doan 2019-2021 & huyén Hai Lang cho thdy, c6 89% gid tri GWQIm
thudc loai CLN R4t t6t hodc T6t, 7% thudc loai Trung binh; 1% thudc loai Kém va 3% thudc loai Rat
kém (hay Khéng pht hgp cho &n udng).
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Abstract. In this study a Ground Water Quality Index (GWQI) was established and applied to Hai
Lang district in Quang Tri province. Ten basic water quality parameters selected for establishment of
the GWQI consisted of: pH, TDS, hardness (HARD); SO4, COD, N-NH4, N-NO3, Fe, Mn and Total
coliform (TC). Principal component analysis (PCA) was applied to the monitoring data set of the
period 2015-2018 in the district to determine the weights (wi) of the parameters. The linear sub-index
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functions (qi) were set up basing on the allowable limits of the parameters specified in the National
Technical Regulation on Domestic Water Quality (QCVN 01-1:2018/BYT) issued by the Ministry of
Health. Three (3) different methods were used to calculate index GWQIm (multiplicate form), GWQIa
(additive form) and GWQIrer (reference form) for the water quality data set. The indexes were all
funtions of sub-index gi and weights wi. The obtained results show that the index GWQIm is more
suitable than GWQIa and GWQIrer in reflecting the groundwater quality. Applying the GWQIwm to the
water quality data set of the period 2019 - 2021 in the district indicated that there are 89% of GWQIm
values classified as Very good or Good water quality, 7% as Medium 1% as Poor and 3% as Very poor

(or Unfit for drinking).

Keywords: GWQI, PCA, Hai Lang District
1 Mo dau

Mot trong nhitng nhiém vy quan trong
trong quan ly ngudén nudc la quan trac va danh
gia chat luong nudc (CLN). D€ danh gia CLN, co
thé dwa vao cac thong s6 CLN riéng biét, tic 1a so
sanh két qua quan tric thong s6 véi gia tri gidi
han duoc quy dinh trong quy chudn ky thuét
qudc gia vé CLN, hodc dwa vao Chi s6 CLN. Danh
gia CLN mdt duwa vao Chi s6 chat luong nudc
(WQI/water quality index) va danh gid CLN duoi
dat dwa vao Chi s6 chat lwong nudc dudi dat
(GWQI/groundwater quality index) c6 nhiéu uwu
diém hon, do chiung cho phép danh gia CLN tong
quat (ttec la dua vao t6 hop nhiéu théng s6 CLN),
cho phép sanh CLN theo khong gian va thoi gian,
giup cong dong va cac nha hoach dinh chinh sach
dé hiéu hon [1], [2]. Chi s6 WQI/GWQI la mot gia
tri nguyén khong cé don vi, dugc tinh toan theo
mot cong thirc todn hoc xac dinh tir cac két qua
quan tric dwoc cta cac thong s6 CLN lya chon
[1], [3], [4]. Tong quat, chi s6 WQI/GWQI duoc

tinh toan ti 2 dai luwong: Chi s"thong s6"hay Chi s¢’

phu (sub-index) qi (thé hién chat lwong cua thong
s0 CLN i) va Trong so’(weightage) wi vdi 1a thong
s0 CLN lua chon (i = 1 - n). Chi sd thong so q;
khong c6 don vi, thé hién chat lwong cta thong s6
CLN i, thuwong nhan gia tri trong khoang 0 — 100
va duoc xac dinh bang cach chuyén d6i két qua
quan trac thong s6 i (c6 don vi do khac nhau)
thanh thang do chuan héa 0 - 100; g cang gan 100,
chat lwong cua thong sd cang t6t va nguoc lai.

Trong s6 wi thé hién tam quan trong twong d6i
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cua thong sd i va thong thuong tong cac trong s6
>wi =1 [1], [2]. Pén nay, da c6 nhiéu nghién ctu
xay dung GWQI trén thé giéi [1], [2], [3], [4], [5],
[6l, (7], [8], [9], [10], [11], [12], [13], [14], [15].
Trong d6, d€ xac dinh cac trong s6 wi, mdt s6 tac
gia dua vao y kién ca nhan cua cac chuyén gia.
Nhiéu tac gia cho rang, d& xac dinh mot cach
khach quan wi, can ap dung phuong phap phan
tich thong ké da bién nhu phuong phap phan
tich thanh phan chinh (PCA/principal component
analysis) va mot dang twong tw la phén tich yéu t6
(FA/factor analysis) nht Narsimha A., Hui Qian [9],
Iuliana Paun [16], N. R. Ekere [11], José [14], H. M.
Joung [17], M. Tripathi and S. K. Singal [18], M.
Vega [19], Y. Qian [20], C. Coletti [21]. O Viét
Nam, B6 Tai nguyén va Mai truong da ban hanh chi
s6 WQI d¢€ ap dung danh gia chat luong nude cua
cac nguon nudc madt (ttr ndm 2011 va diéu chinh
nam 2019), nhung chwa nghién ctru xay dung chi s6
GWQI Nguyén Hai Au [22] da 4p dung chi s6
GWQI do N. Subba Rao dé xuidt nam 2019 dé
danh gia CLN dudi dat tang Pleistocen tai xa Phu
My, tinh Ba Ria Ving Tau: lwa chon 10 thong s6
CLN, xac dinh trong s6 entropy. No6i chung, cac
nghién ctru vé GWQI ¢ nudc ta con rat han ché.

Bai bao nay dé cap dén cac két qua nghién
cttu xay dung chi s6 GWQI va dp dung dé€ danh
gia CLN & huyén Hai Lang, tinh Quang Tri, trong
dé ap dung phuong phap PCA d€ xac dinh trong

s0 wi cua cac thong s6 CLN lua chon.
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2 Phuong phap nghén cttu

21 Khu vygc nghién citu

Hai Lang la huyén ven bién phia Nam cta
tinh Quang Tri, ¢6 toa d dia ly tir 16°33'40” dén
1604800 d6 vi Bac va 107°04'10” dén 107023'30”
d6 kinh Dong; tong dién tich dat tw nhién 21.356,5
ha; bao gom 16 don vi hanh chinh (15 xa va 01 thi
trdn — thi trdn Dién Sanh).

O huyén Hai Liang, tang chita nudc
Holocen phan bd rong khép, chi vang mit & khu
viec phia Tay noi dién 10 cua tang chita nudc
Pleistocen, cdc da tram tich bién chat va xaAm
nhdp. Chung bao gom cac thanh tao tram tich da
nguodn gdc (a, am, amb, m, mv) Q23, aQ223, (am, m)
Q2, (a, am) Q212 Thanh phan thach hoc ctia chting
kha da dang phu thudc vao nguén goc voi thanh
phén tir hat tho dén hat min bao gom cudi, soi,
cat, bot, sét, vat chat hitu co. Téng chiéu day
chung cta tang ctia khu viee bién déi tir 9,64m -
51m, trung binh 20m.- 30m. Trén co so két qua
hat nudc thi nghiém trong tang chtta nudc
Holocen tai cac 16 khoan trén khdp dong bang ven
bién tinh Quang Tri cho thay, mtc dd chira nude
thay doi tir ngheo dén giau. Vé tinh chat thuy lwc
nude thudce loai khong 4p. Muc nudce tinh thay doi
te 0,0m — 1,85m, phu thudc vao bé madt dia hinh
va diéu kién thé nim. Dong thai cua tang chia
nudc bién d6i theo mua, nhung bién d6 dao dong
khong 16n. Mua mua nudc trong cac con cat hau
nhu tran trén mit dat, mua khoé muc nuwéec ndm
cach mat dat khoang ttr 0,5m dén 1,85m [23].

Trong chuong trinh quan trac mdi truong
hang ndm do Trung tam Tai nguyén va Moi
treong (TNMT) Quang Tri thuc hién, ttt nam 2015
dén nay, nguoi ta quan trac nwdc dudi dat o 16
dén 36 vi tri 6 huyén Hai Lang voéi tan suat 2
dot/nam (01 dot mua kho, thang 1-8 va 01 dot
mila mua, thang 9-12). SG vi tri quan trac (d€
trong ngodc don) ¢ cac xa, thi tran nhu sau: Dién
Sanh (8), Hai Ba (5), Hai Qué (4), Hai Phong (6),
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Hai Chénh (4), Hai Son (5), Hai Khé (2), Hai Dinh
2).

Tép dix liéu 1 la dit liéu CLN tai 16 vi tri
quan trac (hay 16 giéng khoan hodc dao) trong
giai doan 2015-2018 véi 62 mAu. Tap dir liéu 2 1a
dit liéu CLN tai 36 vi tri quan tric trong giai doan
2019-2021 véi 101 mau. T 02 tap dir lieu d6, 10
thong s6 duoc lua chon dé xay dung chi s6 GWQI
va dénh gia CLN duéi dat gom: pH, tong cht rdn
hoa tan (TDS) (d6 cing (HARD), nhu cau oxy hoéa
hoc (COD), sunfat (SO4), amoni tinh theo nito (N-
NH4), nitrat tinh theo nito (N-NO3), tong sat tan

(Fe), tong mangan tan (Mn) va tong coliform (TC).

2.2 Quy trinh phat trién chi s6 GWQI

Tong quat, quy trinh xay dung chi s6 WQI
hoac GWQI géom 4 budc: (i) Lwa chon cac thong
s0 CLN; (ii) Tinh Chi s6" phu thong qua viéc
chuyén nong d6 quan tric dwoc cia mdi thong
sO thanh gia tri khong cé don vi theo thang chat
leong chudn héa; (iii) Xac dinh Trong sb’ ctia mdi
thong s6; (iv) T6 hop cac chi s6 phu va trong s6
thanh gid tri WQI hodc GWQI [1], [2], [14], [24].
Cudi cung, danh gid chat lwong nuwdc dua vao
thang diém phan loai WQI hodc GWQIL.

Lwa chon théng s6

Cho dén nay chua c6 mot phuong phap
chung nao dugc thita nhan rong rai dé€ lya chon
cac théng so trong xay dung chi s6 GWQI [1], [2],
[14]. S6 thong s6 lua chon (n) dé xay dung chi s6
GWQI thuong khac nhau, tuy thudc vao dac diém
ngudn nudc, khoang 9 — 13 théng s6 va trong dé
chu yéu la cac thong s6 CLN co ban [1], [5], [7],
[8], [9], [14]. Trong nghién cttu nay, lua chon 10
thong s6 nhu néu ¢ muc 2.1. Trong dd, cac thong
s0 pH, TDS, SO4 thé hién ddc trung cuia nguodn
nuéc; thong s8 COD thé hién mic & nhiém cac
chat hitu co; thong s6 N-NH4 va N-NO3 thé hién
mitc & nhiém cdc chat dinh dudng; Fe va Mn thé

hién muc nhiém kim loai ndng; TC thé hién muc
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nhiém céc vi khudn c6 ngudn goc tir phan nguoi
va doéng vat. Cac thong sd nay cing duoc quy
dinh trong QCVN 09-MT:2015/BTNMT vé CLN
dudi dat cho da muc dich stt dung va QCVN 01-
1:2018/BYT vé CLN sach st dung cho muc dich
sinh hoat. Cac kim loai nang va déc (Hg, Cd, Pb,
As, Ni, Cr, Cu, Zn) ciing nhu cac hoéa chat bao vé
thyce vat nhém clo (nhém DDT, HCH) déu ¢6 ham
lwong rat nho, hodc nhd hon gidi han phat hién
cua phuong phap phan tich hodc nhé hon nhiéu
so voi giéi han cho phép trong QCVN 09-
MT:2015/BTNMT (quy dinh vé CLN dudi dat),
nén chung khong duoc dua vao dé€ xay dung chi
s6 GWQI.

Phuong phap xac dinh chi sé phu

Budc nay nham muc dich chuyén d6i nong
d6 ctuia thong s6 CLN thanh thang do chuan hoéa
khong c6 don vi, duoc goi la Chi s6'phu qi. Trong
cac nghién ctru phat trién chi s6 GWQ]I, nhiéu tac
gia xac dinh gia tri qi theo cong thic (1) [1], [8],
[25], [26], [27]:

G

9=

L x 100 1)
trong do, Ci va Coi twong ting la néng do cua moi
thong s§ trong mau (mg/L) va gidi han duoc quy
dinh trong hwéng dan CLN cta qudc gia hodc
WHO d6i v6i mdi thong s8. Theo cong thic (1),
d6i véi mdi thong s0, qi la ham tuyén tinh cta C;
qi cang tang, chat luong cta thong s6 cang giam
va nguoc lai; khi Ci > Coi, gia tri ctia gi > 100.

Viéc st dung huéng dan CLN d€ hod tro
chia nho cac gia tri chi s6 phu qi sé cung cdp thém
thong tin va thuan tién cho ngwoi dung [28]. Mdt
khac, néu st dung thang do qi trong khoang 0 —
100 sé& dé hiéu hon so véi thang do qi theo cong
thitc (1). Hién nay ¢ nudc ta nguoi dan thueong st
dung nudc giéng khoan, giéng dao cho muc dich
sinh hoat va do vdy, can xay dung chi s6 GWQI
dé€ danh gia CLN cdp cho sinh hoat, tic 1a phai
dap tng QCVN 01-1:2018/BYT (viét tat la
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QCVNO1-1) [29]. Trong nghién cttu nay, ti
QCVNO1-1, thiét 1ap cac ham tuyén tinh d€ tinh q;
(co gia tri 1 — 100, q cang gan 100, chat luong
thong sO cang tot va nguoc lai). Phuong trinh
tuyén tinh ¢6 dang y = a + bx, trong dd, y = q duoc
tinh toan tir nong d6 quan trac dwoc cta thong sd
CLN (x); a va b la hai hé s6 duoc suy ra tir hai
phuong trinh tuyén tinh (2) va (3):

100 = a + b x (gidi han cho phép cua QCVN 01-1
ddi véi thong so) (2)
trong do, y = q = 100 tng vdi chét luong tot cua
thong s8; Khi két qua quan tric thong s6 (x) < gidi
han cho phép cua QCVN 01-1 [29], gia tri q ctia nd
=100;

1=a+b x (gidi han cho phép cua QCVN 01-1 d6i
v6i thong s6 + 3xS) 3)

trong d6, y = q = 1 tng voi chat luong kém cua
thong s&; Khi két qua quan tric ctia thong s (x) >
gidi han cho phép + 3xS, gia tri q ctia né = 1. biéu
nay duoc hiéu 1a: Gidi han cho phép ddi voi moi
thong s6 la trung binh ctia m¢t phan bd chuan
(hay mot quan thé); Chi nhitng gia tri x nam ngoai
khoang tin cay 99,87% cua gia tri trung binh dé
méi duoc xem la phan bd khac (hay quan thé
khdc), titc la 16n hon gidi han cho phép; S6 3 1a gia
tri ctia bién chuan hoa (u) tng véi xac sudt tin cay
P =0,9987; S 1a d6 1éch chuén cua quan thé [30].

Do 1éch chudn S ¢6 thé tinh toan tir D6 1éch
chuan tuong d6i (RSD, %):

RSD x Trung binh s6 hoc
100

S =

(4)

trong d6, Trung binh s hoc chinh 14 gidi han cho
phép cua thong s6 CLN trong QCVN 01-1; RSD
dwoc xdc dinh dwa vao phuong trinh Horwitz
[31]:

RSD = 21~ 051eC; (5)

v6i C landng d6 duoc biéu dién bang phan sd.
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Phwong phap xac dinh trong s6

Trong s6 (wi) thé hién tdm quan trong
twong ddi ctia thong s8 CLN va chiing c6 thé bang
nhau hodc khac nhau [1], [2]. M6t s6 chi s6 GWQI
chap nhén trong s6 ctia cac thong s CLN béang
nhau (wi = 1) [5], [7]. Nhiéu chi s6 GWQI st dung
trong s0 wi khac nhau va dugc tinh theo cong
thiee (6) va (7) [11, [6], [8], [9], [11], [25], [27]:

Wix - (6)

Coi

trong d6, hé s6 K = 1/2(1/Cai); Coi 1a gidi han cua
thong s§ duoc quy dinh trong huwéng dan CLN
ctia qudc gia hodc WHO; wi* 1a trong s ctia mdi
thong s6 CLN duoc x4c dinh theo y kién chuyén
gia, tuy thudc vao tim quan trong ctia thong s6
trong danh gia CLN; cac gia tri wi* =1 -5 va wi*
cang 16n, thong sd cang quan trong va nguoc lai.
T cac gia tri wi* xac dinh dugg, tinh toan trong s6

wi theo cong thirc (7):

Wik
= 7
Wl 2?21 Wi* ( )

Trong nghién ctu nay, phwong phap PCA
dugc st dung d€ xac dinh trong sd ctia cac thong
s0 CLN. Phuong phap PCA la phuong phap
chiéu, cho phép giam dix liéu tir khong gian m
chigu (mdi chiéu ting véi mot bién/thong s6 CLN)
thanh khong gian it chiéu hon: k chiéu (k < m);
moi chiéu dwoc goi 1a mot thanh phan chinh
(PC/principal component) — la t6 hop tuyén tinh
cua cac bién goc (xi) va cac PC khong twong quan
vdi nhau, ma tric giao nhau. Thong thwong, chi
can gitt lai mot vai PC dau tién, Chéng han PC1,
PC2 vi chiing van giai thich duoc da s8 bién dong
hay phuong sai cta tap dit liéu goc. Nhitng PC
dwoc gitr lai la nhitng PC ¢6 Gid tri riéng 16n hon 1
(gia tri riéng la luong phuwong sai cua cac bién goc
duoc giai thich bdi PC twong tng) va phuong sai
tich 1ty ctia chang 16n hon 60%. Mat khac, tir két
qua tinh toan theo PCA, sé xac dinh dwoc Tii
liwong binh phwong (squared loading) ctia mdi bién
trén mdi PC. Tai lugng binh phuong ctia mdi bién

chinh la lrgng phuong sai ctia nd duwoc giai thich
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boi mdi PC [32], [33]. Tir Tong tdi luong binh
phwong cua modi bién trén cac PC gitt lai
(communality) va Téng tai luong binh phuong
cua tat ca cac bién trén cac PC git lai (duoc goi 1a
Tong tich liy), sé tinh dwoc Trong s6 (hay tam
quan trong tuong d6i) ctia mdi bién theo cong
thirc (8). D€ thuc hién c4c tinh toan theo phuong
phép PCA, nghién ctru nay st dung phan mém R
- phan mém duoc ap dung pho bién trén thé gidi:
R version 4.0.3/64-bit (10-10-2020) v6i module R-
Studio, dung godi (package) Factoextra (version
1.0.7).

Téng tai lwgng binh phwong
ctia thong sé i trén cac PC giir lai 8
Tong tai lwong binh phwong cia ( )
tit ca cac thong so trén cac PC gitr lai

Trong s6 (w;) =

Phuwong phap tinh chi s6 GWQI va thang diém
phan loai

D¢ chon cong thike tinh phu hop, tién hanh
tinh chi s6 GWQI cu6i cung cho Tap di liéu 1
theo phuwong phép tich — cong thitc (9) va phuong
phap tong — cong thirc (10):

GWQIy = [Tt ;™ )

GWQIA = XiL1 qi X W (10)

D¢ thuan loi cho nguoi dung chi s6 GWQ)],
nghién ctu nay st dung thang diém phan loai
CLN dudi dat dua vao GWQI twong ty nhu thang
diém phan loai CLN mat do Téng cuc Méi truong
quy dinh [34]: GWQI cang 16n, CLN dudi dét cang
tot va nguoc lai (Bang 1).

Bang 1. Phén loai chét lugng nude dudi dat theo chi s6

GWQI

Loai/ Chi s6 , 1w
Mike GWOI Danh gia chat luong

I 91-100  Ratt6t (RT)

I 76 - 90 T6t (T)

1 51-75 Trung binh (TB)

v 26 - 50 Kém (K)

v 1-25 Rat kém (RK/ Khoéng phu hop

cho an udng)
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Mat khac, d€ so sanh, ¢ day ciing tinh toan
gia tri GWQI cudi cung theo phuong phéap khac -
cong thire (11) - da duoc mét sd tac gia da dé xuat
nhu B. A. Elubid [6], M. Prasad [8], N. Adimalla

and H. Qian [9], N. R. Ekere [11], M.
Vasanthavigar [25], G. S. Solangi [27]:

n Wi+
GWQIper = Xiz1 Gi X Wi (11)

trong d6, K va wi nhu ¢ (6) va (7), Chi s& phu g
dwoc tinh theo cong thirc (12):

O day, Ci va Co tuong ting 1a ndng d6 cta
thong s6 CLN trong mau va nong dd ly tuwéng cua
théng s6 trong nude tinh khiét = 0 (ngoai triv pH
c6 Co=7,0).

Theo cong thitc (11), GWQI dwoc phan chia
thanh 5 mtrc CLN: < 50 (R4t t6t); 51 — 100 (TSt); 101
— 200 (Kém); 201 — 300 (R4t kém) va > 300 (Khong
pht hop cho an udng).

3 K&t qua va thio luan
100 X(Ci= Co)
U= ——c = (12) . C
b 31 Chi so0 phu caa cac thong s6 chat lwong
nudc
Bang 2. Tong hop cac dai lwong thong ké mo ta cho 10 thong s6 duoc chon ctaa Tap dir liéu 1 (n=62)

Dai TC
lugng H TDS HARD SO4 COD N-NH4 N-NO3 Fe Mn (MPN/
thong P (mg/l)  (mg/L) (mg/L) (mglL) (mg/lL) (mg/L) (mg/L) (mg/L)

. 100mL)
ké ()

min 5.1 43 10 9.0 0.5 0.02 0.03 0.02 0.01 3
Mean 6.1 348 115 67 1.7 0.10 0.30 0.30 0.20 49

max 7.3 2674 590 628 6.0 1.30 6.10 3.50 0.90 1100

+5 0.5 489 91 115 1.1 0.20 0.80 0.70 0.20 156
Median 6.1 220 99 33 1.5 0.10 0.10 0.10 0.10 3.0
MAD 0.4 81 35 16 0.5 0.10 0.10 0.10 0.10 3
CV(%) 100 63 86 50 88 52 33 32 52 6
CL95% 0.1 66 29 13 0.41 0.04 0.06 0.06 0.05 3
QCVN

01-1 6.0-8.5 1000 300 250 2 0.3 2 0.3 0.1 <3

(*) min va max: gia tri nho nhat va gia tri 16n nh&t; Mean: gia tri trung binh; MAD: d¢ 1éch tuyét d6i trung binh; CV:
hé s6 bién thién; CL95%: gidi han tin cay 95%; QCVN 01-1: viét tit cia QCVN 01-1:2018/BYT — Quy chuén ky thuat
qudc gia vé chat luong nuwdc dung cho muc dich sinh hoat; RSD (Horwitz) va + S: twong tng la d6 léch chudn tuwong

d6i va do 1léch chuan duoc tinh tir phuong trinh Horwitz véi Co 1a phéan s6 (Co la mutc gidi han d6i véi thong s6 duoc

quy dinh trong QCVN 01-1).

SO liéu thong ké mo ta, duoc xu ly ti
Microsoft-Excel bang cong cu Real Statistics, duoc
mo ta trong Bang 2. Quy chuén ky thuat qudc gia
vé chat lwong nude sach dung cho muc dich sinh
hoat do B Y t& ban hanh nam 2018 (QCVN 01-
1:2018/BYT) [29] cling dwoc dwa vao trong Bang 2
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d€ chi ra cac giéi han cho phép cua cac tham sd
duoc st dung dé thiét 1ap cac ham chi s6 con

tuyén tinh.

Cac ham tuyén tinh (biéu dién do thi va
phuong trinh) xac dinh chi s6 phu q d6i vdi
thong s6 CLN i dwgc néu ¢ Hinh 1.
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Hinh 1. Db thi biéu dién sy phu thuoc gitra chi s8 phu (q) va nong d6/ham luong ctia thong s3 chat luong nuée (Cac
phuong trinh dé€ tinh i ctia cac thong s6 dugce dua ra trén d6 thi)

chuén)/Trung binh s6 hoc; bién zij c6 gid tri trung
binh quan thé bang 0 va phuong sai bang 1 [32],
[33]. Thirc hién phuwong phap PCA trén ma tran

twong quan cua cac bién zj, thu dwoc cac gia tri

3.2 Trong s cua cac thong s chat lwong nuwdc
tit tinh toan theo PCA

Chuyén dang céc bién gdc xi (10 thong s6
CLN) thanh bién chuan héa zi: zj = (xj — D6 1éch
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riéng, phan phuong sai va phuong sai tich 1dy cua
cac thanh phan chinh (PC) ¢ Bang 3. Cac két qua
cho thdy: Chi can gitt lai 04 thanh phan chinh
(PC1 — PC4) vi chung déu c6 gid tri riéng > 1 va
giai thich duoc 74,4 % phuong sai cta tap dit liéu
goc; Cac thanh phan chinh con lai (PC5 - PC10)
déu c6 gid riéng < 1 va chi giai thich 25,6 %
phuong sai, dugc xem la bién dong nén hay

“nhiéu nén”.

Bang 3. Gid tri riéng, phan phuwong sai va phuong sai
tich lity ctia 04 thanh phan chinh dau tién

Thanh phan PC1 PC2 PC3  PC4

chinh

Gia tri riéng 3.6 16 12 1,0

g‘)an phuong sai 5 157 123 10,2
(o]

Phuong sai tich

36,2 51,9 64,1 74,4
lay (%)

Bang 4. Trong s& w cuia thong s6 chat lwong nudc®

Thong s6 Téng tich Iy Trong sé (w)
Trén 4 PC (1-4)
pH 0,701 0,10
TDS 0,950 0,14
Hard 0,839 0,12
S04 0,941 0,14
COD 0,468 0,07
N-NH4 0,575 0,08
N-NO3 0,581 0,08
Fe 0,689 0,10
Mn 0,626 0,09
TC 0,500 0,08

) Ngoai trir cdc gia tri w, sd con s8 sau ddu phdy cta
cac sd liéu trong bang dugc giw lai chi d€ phuc vu tinh
toan. Tong tich Iy ctia 10 bién trén 4 PC giit lai bang
tong gia riéng ctia chung.

Biéu dién cac vector bién trong khong gian
cac thanh phan chinh PC1-PC2 va PC3-PC4, thu

duoc d6 thi tai lwgng yéu to (factor loading plot)
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0 Hinh 2. Hinh 2 cho thay: PC1 giai thich t6t cac
bién TDS, HARD, SO4 va COD; PC2 giai thich tot
bién Fe, Mn; PC3 chu yéu giai thich cac bién N-
NOB3, pH; con PC4 chu yéu giai thich bién N-NH4
va TC (Tai luong mdi bién trén mdi PC la hinh
chiéu vudng goc ctia no trén PC d0).

Tt tai luong cua cac bién ¢ Hinh 2 tinh
dwoc Tdi lwgng binh phwong ctia mdi bién va Tong
tdi lwong binh phwong cta nod trén cac PC git lai
(communality). Tt d6 tinh dwoc Tong tai luong
binh phuwong cua 10 bién trén cac PC gitr lai (Tong
tich lily) va Trong s& ctia mdi bién theo cong thitc

(8). Trong s6 wi cua 10 théng s& CLN duoc néu

trong Bang 4.
10- i
| Al

05
=
-
=
= 00— M.NOF
[
O
o

0.5

-1.0- i

-1.0 05 0.0 0.5 1.0
PC1 36,2%)

1.0-

0.5
=
N_
=
— 00—----- HHOS
=T
O
o

0.5

1.0-

1.0 0.5 0.0 0.5 1.0
PC3 (12,3%)

Hinh 2. D5 thi tai lugng yéu t6 A. PC1 x PC2 va B. PC3
x PC4
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3.3 Kiém tra su phu hgp caa chi s6 GWQI xay
dung duoc

D¢ kiém tra sy phu hop ctia cac cong thirc
tinh GWQI khi phan énh CLN thuc t€ ¢ vung
khao sat, tién hanh so sanh két qua tinh toan va
phéan loai CLN theo 03 (ba) cong thirc khac nhau
chi s6 GWQI dwgc tinh theo cong thire tich (9),
tong (10) va khac (11) dwoc ky hiéu tuong tng la
GWQIm, GWQIa va GWQIRger.

Céc két qua o0 Bang 5 cho thay: cac chi s6
GWQIM, GWQIA va GWQIret phan anh CLN khac

nhau. D6i véi cac truong hgp dé, mac du ¢6 mot

hodc mét vai thong sd khong dat yéu cau (so voi
quy dinh trong QCVN 01-1:2018/BYT), nhung chi
s6 GWQIa va GWQIret van phan anh CLN loai
TOT hodc RAT TOT 1a khong phit hop. Néi cach
khac, trong nhiing truong hop do, chi s6 GWQIa
vd GWQIref bi mic tinh “map mo” hoac “che
khuat” (eclipsing) trong phan anh CLN [1]. Trong
khi d6, chi s6 GWQImphan anh CLN phu hop véi
thiee t& hon. R6 rang, chi s6 GWQIm phu hop hon
trong phan anh CLN duwéi dat cho muc dich an
udng ¢ vung khao sat. Ttr day, d€ cho gon, ky
hiéu chi s6 GWQIm la GWQL

Bang 5. So sanh két qua tinh cac chi s6 GWQIm, GWQIa va GWQIrer, va phan loai CLN d6i véi mét s6 truong hop

cta Tap dit liéu 1

Ky l:iéu DS (mg/l) S04 (mg/L) Fe G"}’QIA - G‘/YQIM - GVYQIRef.- TC (MPN/

mau (mg/L) phanloai phadnloai phéanloai 100mL)
DS18 82 10 0.02 92 - RT 69 - TB 12 -RT 43 (%)
HB17-P 1357 (*) 446 (%) 0.37 () 79 -T 64 - TB 44 -T 3
HB18-P 2674 (*) 546 (*) 0.22 72-TB 28 -K 43-T 3
HQ18 372 38 0.02 92 -RT 69 - TB 69-TB 23 (*)
HK16-T 99 9 0.14 92 - RT 69 - TB 82-K 23 (%)
HP17 1013 (*) 155 0.02 91 - RT 66 - TB 111 -RK 3
HC17-B 223 12 3.50 (%) 91 -RT 66 - TB 922-K 3
HD15 371 45 0.06 92 -RT 69 - TB 3087 - RK 1100 (*)

(*): Khéng dat yéu cau so vdi quy dinh ctia QCVN 01-1:2018/BYT

34 Ap dung chi s6 GWQI cho huyén Hai

Lang

Ap dung cong thitc dang tich - cong thikc
(10) cho Tap dw liéu 2 (dr liéu CLN dudi dat &
huyén Hai Lang giai doan 2019 — 2021) dé€ tinh cac
gia tri GWQI - la tich ctia cac chi s6 phu qi duoc
Ity thira cac gia tri trong s6 wi twong ting. Két qua
cho thay:

- Trong giai doan 2019 — 2021, CLN duwéi
dat huyén Hai Lang hau hét déu dat loai Rat tot
voi céc gia tri GWQI = 91 — 100 (89/101 trueong
hop, chiém 88%) va Tot (GWQI = 88, 1/101 truong
hop, chiém 1%); Chi 7% (7/101 truwong hop) cac

DOI: 10.26459 /hueunijns.v133i1C.7301

gia tri GWQI = 63 — 69, phan anh CLN thuoc loai
Trung binh; 1% trueong hop tng voi GWQI = 44,
phan anh CLN thudc loai Kém va 3% (3/101
treong hop) cac gia tri GWQI = 11 - 18 phan anh
CLN thudc loai Rat kém.

- C 7,6 % s8 liéu quan trac cac thong s
CLN vuot qua mttc cho phép (hay khong dat yéu
cau) cia QCVN 01-1. Phéan tram nay kha phu hop
véi % cac gia tri GWQI (11 %) phan anh CLN
thudc loai Trung binh, Kém va Rat kém.
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4  Kétluan

Trén co so ap dung phuong phap PCA d€
xac dinh trong s (wi) ciia cac thong s6 CLN mot
cach khach quan, da xay dung dwgc chi s6 GWQI
ap dung phu hop trong danh gia CLN dudi dat ¢
huyén Hai Lang, tinh Quang Tri. Céc gia tri chi sd
phu (qi) cta cac thdong s& CLN duoc xac dinh dwa
trén twong quan tuyén tinh gitta q va nong
dé/ham lwgng cua thong s CLN, nén thudn tién
cho nguoi dung chi s6 GWQI. Mat khéc, trén co
s0 so sanh cac cong thiec tinh GWQI khac nhau,
da khang dinh ring, cong thiic dang tich
(GWQIm) phu hop hon cdng thic dang tong
(GWQIx) va cong thizc khac (GWQIref) trong phan
anh CLN. Cudi cung, quy trinh xay dung chi s6
GWQI trong nghién cttu nay cé thé 4p dung nhan
rong d€ danh gia CLN dudi dat ¢ dia phuong
hodc khu vuce khac & Viét Nam.
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