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NGHIEN CUU DANH GIA

DIEN BIEN CHAT LUGNG NUGC SONG BA CHE

PHUC VU CAP NUGC SINH HOAT
CHO HUYEN BA CHE, TiNH QUANG NINH

138/ Rimg & Moi truing

@ Nguyén Thi Hong"', Pao Trung Thanh'

TOM TAT:

Bai bdo nay dé xuit médt quy trinh phat
trién Chi s chat luong nudc (VN-WQI) dé danh
gia va du bdo & quy md dia phuong hoac khu
vuc, dua trén d liéu quan tréc c6 san. Phuong
phap phan tich thanh phan chinh (PCA) duoc
ap dung cho di liéu quan tric cla céc théng
sb chét lugng nudc gé)m: pH, téng chét ran
lo Iing (TSS), oxy hoa tan (DO), nhu cAu oxy
sinh hoc (BOD,), nhu cau oxy héa hoc (COoD),
amoniac (N—NH4+), nitrit (N-NO,"), phot phat
(P-PO,%), téng Coliform va cac kim loai nang
dugc giam sat tai 6 dia diém trén song Ba Ché
trong hai mua nam 2022. Tu tap hogp cac gia
tri WQI théng sé trong bén nhém théng sb
tinh toan theo huéng dan ctia Téng cuc mdi
trudng Viét Nam x4y dung. Két qua tinh toén
gia tri WQI cubi ciing dao dong trong khoang
90+98 da phan anh chét luong nudc téng thé
clia séng Ba Ché dang & muc tot dén rat tot
thich hgp st dung cho muc dich sinh hoat. So
sénh gita dénh gia chat luong nudc song tir
WQI da xay dung véi chi s6 chat luong nudc
do Quy vé sinh qubc gia My (NSF - WQI) théng
qua cho thdy WQI dé xuét phi hop hon cho
déanh gia chat lugng séng Ba Ché.

Tit khéa: VN _WOI; Chat heong nudc mdt;
Tai nguyén nudc; Song Ba Che.

! Tiwong Pai hoc Mé - Dia chat
* Email: nguyenthihong @humg.edu.on




I. BAT VAN BE

Chat luong nudc mat tai cac séng, subdi, ao
ho thudng dé bi tdc déng va bién d6i bdi cac
hoat dong nhan sinh, nhu: Hoat déng sinh hoat
ctiia nguoi dan, hoat déng do6 thi, hoat dong
cong nghiép va néng nghiép. Nhiéu nghién
ctiu duogc thuc hién & cac vung khac nhau cta
Viét Nam nh&n manh nhing xu huéng lién
quan dén chat lugng nudc séng ding dé cung
cap nudc sinh hoat. Cac nghién ctu tai thanh
phd Bién Hoa va luu vuc séng Bach Bang cho
thay chét luong nudc ngay cang xau di do céc
hoat dong céng nghiép, nong nghiép va do thi
vai cac thong s6 DO, Coliforms, TSS va dd duc
vugt qua gidgi han cho phép [1] [2]. Tuong ty,
céc cudc diéu tra & HO Tri An chi ra chat luong
nudc kém dén can bién, nhidn manh téc dong
clla c4c chat 6 nhiém nhu BOD,, Amoniac va
Coliforms [3]. Bén canh d6, mot sO phuong
phap nghién cttu duoc dé xuat phat trién Chi
sb chét luong nudc (WQI) mdéi dé nang muc
d6 chinh x4c trong danh gi& va du bao chét
lugng nudc mat nhu mot cong b6 ap dung cho
séng Huong véi hau hét cac gia tri WQI déu
cho thdy chat lugng nudc tét hoac rat tot [4].
Tuy nhién, van can thiét phai c6 cac bién phap
déanh gia chat lugng nudc gan véi bdo vé tai
nguyén nudc & cac dia phuong trén ca nudc,
nhat 1a cac viing mién nuii dang gap nhiéu khé
khan trong viéc tim ngudn cung cip nudc sinh
hoat ddm bdo cho nguai dan.

Nhu & Ba Ché 1a mo6t huyén mién nui cta
tinh Quang Ninh, dang phai dbi mat véi thuc
trang nguon nudc sach khan hiém va suy giam
chét luong do su phat trién kinh té - xa hoi
nhanh chéng kéo theo su gia tdng nhu cau s
dung nudc phuc vu sinh hoat, du lich, céng
nghiép, dich vu... Ngudn nuéc cap chu yéu
trén dia ban huyén lay t song Ba Ché, déay la
mot trong 4 con song 1én cta tinh Quang Ninh
(bao gom sbéng Pa Bac, séng Ka Long, song
Tién Yén va song Ba Ché). Tuy nhién, nhiing
nam gan day, hé thong séng chiu tac dong clia
bién d6i khi hau, cac hoat déng kinh té dién ra
nhanh (khai thac khodng san, san xuat céng
nghiép...), v thic bao vé ngudn nudc clia ngudi
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dan chua cao da lam dnh hudng nghiém trong
dén ngudn nudc mat [5]. Do vay, viéc quan
trdc, danh gia dién bién chat luong nudc la
mot nhiém vu can thiét, tao co sd quan trong
dé xa&y dung cac gidi phdp kiém soat ngudn
thai, quan 1y chat lugng nudc, gép phan bao
vé moi trudng va dam bao muc tiéu phat trién
bén ving. Vi vay, bai bao dé xudt mot quy
trinh phét trién Chi s6 chat lugng nudc (VN-
WQI) dé danh gia va du bao téng thé nudc
séng Ba Ché dua trén di liéu quan trac cé san.
Két qua nghién cttu gép phan quan trong vao
viéc nang cao hiéu qua quan Iy téng hop chat
luong nudc séng va déi bo, ddm bdo an ninh
ngudn nudc trén dia ban huyén.

II. THU THAP MAU VA PHUGNG PHAP NGHIEN CUU

1. Khu vuc nghién citu va ldy mau

Pham vi nghién cttu: luu vuc séng Ba Ché
trén dia ban huyén Ba Ché (Hinh 1).
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Ghi chu:

Q : Liru vige séng Ba Ché

: S6ng sudi

Hinh 1. Luu vyc song Ba Ché

Pbi tugng nghién ctru: Chat luong nudc
séng Ba Ché phuc vu muc dich cap nudc
sinh hoat.

Vi tri quan trac lay mau duoc théng ké
trong bang 1 va thé hién trén hinh 2 trong 2
dot khdo sat mua kho va mua mua nam 2022.
MAau duoc lay theo TCVN 6663-6-2018 (ISO
5667-6-2014) trong ldy mau nudc sbéng va
TCVN 6663-3-2016 (ISO 5667-3-2012) trong
bao quan va x Iy mau nudc. Cac thong sb
phan tich bao gdm: Nhiét d6 nudc (t°), Oxy hoa
tan (DO), D6 duc nudc, pH, chét ran lo ling
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(TSS), nhu cau oxy sinh hoc (BODB), nhu cau
oxy hoéa hoc (COD), amoniac (N—NH4+), nitrat
(N-NO,), nitrit (N-NO,"), phét phéat (P-PO,*),
va Colifrom, cac théng so KLN (As, Hg, Cd, Pb,
Fe) (Bang 1).
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Hinh 2. Cdc diém ldy méu nudc trén song
Ba Ché

2. Xt ly 56 liéu

Danh gid mau nuéc theo QCVN 08:2023/
BTNMT, muc A - Quy chuén k¥ thuat Qubc gia
vé chét luong nudc mat phuc vu muc dich cép
nudc sinh hoat.

Quy trinh tinh toan chi s6 WQI theo huéng
dan trong Quyét dinh sb 1460/QD-TCMT [6] va
so sanh danh gia chét luong nudc nhu trong
bang 2, cong thic tinh nhu sau:

(1)

war  (meowor ) [ war )™ 1 ;1 3
WQI= 50" X 3a0 X g5t x [ X war S x ¢ X war, ]

Trong doé:

WQI: Két qua tinh toan dbi véi théng sb
nhém I (Thong so pH)

WQI,;: Két qua tinh toan dbi véi théng sb
nhém II (Cac thong s6 Aldrin, BHC, Dieldrin,
DDT, Heptachlor va Heptachlorepoxide)

WQI, Két qua tinh toan dbi véi thong sb
nhém III (Cac thong sb As, Cd, Pb, Crf*, Cu,
Zn, Hg)

WQI, Két qua tinh to4n dbi véi théng sb
nhém IV (Céc théng s6 DO, BOD,, COD, TOC,
N-NH,*, N-NO,, N-NO,, P-PO,*)

WQI;: Két qua tinh toan dbéi véi thong sb
nhém V (Cac théng so E.coli, Coliform) (Bang
2 -"Tr. 141).

III. KET QUA VA THAO LUAN

1. Két qud phan tich chat luong nudc song
Ba Ché

Chét luong nuéc séng Ba Ché duoc danh
gia téng quan théng qua mot sb chi tiéu dic
trung. Cac thong s6 phan tich duoc xir Iy thong
ké cho thay c6 su bién déng qua cac dot quan
trac trong nam.

Két qua phan tich thong sb hda Iy pH c6 su
thay déi qua céac dot quan trac dao dong trong
khoang tlr 6,70+ 7,31 nam trong gi6i han cho
phép QCVN 08:2023/BTNMT (muc A). Gi tri
pH quan trac vao mua mua cé gia tri thip hon
mua kho, diéu nay cé thé dugc giai thich do

Bdng 1. Toa dp diém lby mau nwedéc mdt trén song Ba Ché

o, Toa d6 VN2000 (107°45', mui chiéu 3°)
SHM Vi tri
’ X Y
NMO1 [Ch&n cdu ngam xa Thanh Son 2356132 441516
Ph/ - R h l /. A N
NMO2 Ala sag d*iernA op luu véi song Lang 23E355E 148881
Cong tal xa BDon Dac
D.X 1/\ , X h\ 7 7 B
NMO3 1e~m ay nudc vé nha may nudc Ba 2353478 450465
Ché
NMO4 [Péap tran thi tran Ba Ché 2353426 451224
NMO5 |Chan ciu Ba Ché 2 2353207 452971
NMOG Pbia trgé&: diém hop luu véi séng Nam 2350508 455214
Kim tai xa Nam Son
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mua mua lugng nuéc mua chay vao séng 1dn,
céng thém luu lugng nude tir thugng ngudn
d6 vé nén pH nudc séng gidm.

Két qua phan tich thong sé vat Iy TSS duoc
thé hién trén Hinh 3 cho thay tai tat ca céc
diém trong hai dot quan trdc déu nam trong
gidi han cho phép ctia QCVN 08:2023/BTNMT
(mtc A) dép ung dugc tiéu chuin chp nuéc
sinh hoat.

TSS (mg/l)

o I. I

NMo1 NMO02 NMO03 NMo4 NMOS NMO6

s Muakhé s Moamua — e=TCVN 08:2023/BTNMT

Hinh 3. Dién bién ham luong TSS

Nhém céc thong sé héa hoc cho thay ham
lugng oxy hoa tan (DO) tai hdu hét cac diém
déu nam trong quy chuin cho phép. Tuy
nhién, tai vi tri NMO6 c6 ham lugng thép hon
quy chuén 14 do vi tri ndm & ha luu song, sau
céc vi tri x& thai cia khu cong nghiép Nam

I}\‘E@}E@.!

Son va céc khu dan cu. Can cé bién phap tang
cudng gidm sat chat lugng nudc khu vuc ha
luu séng Ba Ché dé cé danh gid va dé xudt giai
phép quén 1y hiéu qué hon.

DO (mg/l)
65
64
63
62
6.1
6
58
58
57
56
NM01 NMO02 NM03 NM04 'NMO5 NMO6
s Miakhé  msss Moamua — ——TCVN 08:2023/BTNMT

Hinh 4. Dién bién ham leong DO

Két qua phan tich théng sb hitu co dugc thé
hién trén hinh 5 cho thdy ham lugng BOD, va
COD tai hau het céac vi tri déu vugt qua quy
chuén cho phép. Pac biét la tai vi tri NMOb5 -
chan ciu Ba Ché & trung tdm thi trAn Ba Ché
c6 ham luong BOD5 dao déng 8,7-9,1 cao gap
2,2-2,3 quy chuén cho phép, COD dao déng
trong khodng 18,7-20,6 cao gép 1,9-2,1 quy
chuén cho phép. Nhu vay, nudc séng Ba Ché
chtl yéu 6 nhiém chét hitu co dé phan huy tu

Bdng 2. Bang ddnh gid chat luong niede theo WQI [6]

Gié tri WQI Mtc danh gia chat lugng nudc

91 - 100 St dung t6t cho muc dich cép nudc sinh hoat

26 - 90 St dung cho muc dich c&p nudc sinh hoat nhung can
cac bién phap xu ly phu hgp

51 . 75 St dung cho muc dich tudi tiéu va cac muc dich
tuong duong khac

26 - 50 St dung cho giao thong thiy va cac muc dich tuong
duong khéac

10 25 Nudc 6 nhiém nang, can cc bién phap x Iy trong
tuong lal

<10 Nudc nhiém doc, can cé bién phap khac phuc, xt Iy
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cac hoat dong sinh hoat, nhét 1a khu vuc trung
tam thi trAn mat do dan cu cao.

COD (mg/l)
25
20
15

3 I
5
]
NMo1 NMO02 NMO03 NM04 NMOS NMO06
s Moakhé s MUamua  e=TCVN 08:2023/BTNMT
BOD; (mg/l)

© = N W B U O N ® 0

NMO1 NMO02

NMO03 NMo04

NMOs NMo6
mmmm Moakhé  mess Moamua === TCVN 08:2023/BTNMT

Hinh 5. Dién bién ham lugng BOD, COD

Céc thong s6 amoniac (N-NH , ") vanitrit (N-
NO,") dugc lya chon lam tiéu chudn danh gia
ham lugng cac chat dinh duéng cé trong moi
trudng nudc soéng, két qua dugc trinh bay trén
hinh 6 cho thdy hau hét ham lugng chat dinh
duéng tai céc diém ldy mau déu nam trong
gi6gi han QCVN 08:2023/BTNMT (muc A). Mot
sb diém cé ham lugng N-NH . taivi trf NMO3
vuot qua quy chudn cho phép tir 1,3 1an, day
14 vi tri 14y nudc vé nha may nudéc Ba Ché nén
can c6 bién phap x 1y triét dé trudce khi clp
nudc cho nguoi dan s dung.

NH,* (mg/l)

045

04
035

03
025

02
0.15

0.1
005 I

. = [ |
NMo1 NMO02 'NMO03 NMO04 NMO5 NMO06
mmmm Miakhé wessMiamya ===TCVN 08:2023/BTNMT
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NO; (mg/l)

002
0.01 II
2 NMO1 NMo2 NM03 NM04 NMO5 NMO6
Hinh 6. Dién bién ham leong cdc thong so
dinh duong
Két qua phan tich téng Coliform dao dong
tir 150+300 MPN/100ml déu nam trong gidi
han quy chuén cho phép, chiing té chi tiéu 6

s Miakhé == Miamya ====TCVN 08:2023/BTNMT

nhiém vi sinh trong nuéc séng Ba Ché dugc
cai thién déng ké.

Ngoai ra, két qua phan tich cac théng sb
KLN cho thay ham lugng mg/1 déu nam trong
giéi han quy chudn cho phép, lan lugt dao
dong trong khoadng: As (0,0002--0,0003),
Hg<0,0006, Pb<0,0008, Cd<0,0002 va Fe
(0,022%+0,0659).

2. Két qua ddnh gid chét lwong nudc mdt song
Ba Ché bang chi s6 WOI

Két qua tinh toan gia tri WQI thé hién trong
hinh 7, cho thdy dién bién chat luong nudc
séng Ba Ché cé su bién dong trong céc dot
quan trac theo hai mua trong ndm va gita cac
diém trong méi dot quan trac.

Gié tri WQI tai cac diém quan tréc trong 2
dogt khao sat dao déng trong khodng 90-+98
1a muc chat luong tot dén rét tbt, dap tng
tiéu chuén cép nudc sinh hoat. Trong do, tai
céc diém quan trac NM-05 trong hai dot quan
tric chi s6 WQI cubi cung dao déng trong
khodng 90+92 téi han muc chat lugng nudc
tét. Qua danh gié két qua cting cho thay chét
lugng nudc gidm dan vé phia ha luu séng Ba
Ché, néu mubn bb tri thém nhiéu diém lay
nudc si dung cho muc dich sinh hoat thi dia
phuong can cé bién phap quan ly ngudn xa
thai vao séng va nang cao chat luong nudc
song hon nira.




WQI
90 —— 'V.

80
70
60
50
40
30
20

NMo1 NMo2 NMo3 NMo4 NMoO5 NMo6

—0—Muakh0 =—@=—Muia mua

Hinh 7. Biéu do chi s6 WQI

3. Dé xudt mot sb gidi phdp qudn Iy chét heong
nwdc theo hudng phdt trién bén vitng

TU viéc danh gié dién bién hién trang chat
luong moi truong nudc song Ba Ché phuc vu
cho muc dich cip nudc sinh hoat, c6 thé thay
duoc cédc nguyén nhén chinh géy suy giam
chat lugng nudc nhu sau:

Ap luc gia tang nudc thai sinh hoat, chét
thai rén trong khi hé théng x Iy va céc
cobng trinh xu Iy con yéu chua dap ing nhu
cau, gay anh huéng lén dén chét lugng méi
trudong nudc.

Gia tadng cuong do bao, 1G lut va di kem sat
16 dat gay anh hudng 1én dén chét luong nudc
cac song, sudi, ho.

Nudéc bién dang cong hudng véi thiy triéu
gay tang cudng xam nhap man anh huéng dén
trit lugng va chat luong ngudn nudc ngot.

Su phan bb khéng déu cla luong mua va
su gia tang nhiét do kéo theo su gia tang han
héan, dac biét vao mua kho khi ma lugng mua
rat thap, géy ra tinh trang thiéu nudc tai nhiéu
song, sudi lam gia tdng nong dd 6 nhiém.

DPé quan Iy bén ving luu vuc séng Ba Ché
va déi b phuc vu cho muc dich cap nuéc sinh
hoat trén dia ban huyén Ba Ché theo hudéng
bén ving, thi dia phuong can quan tdm dén
céc giai phap sau:

Thuc hién tbt cong tac quy hoach khai théc,
bao vé ngudn nudc, tdng cudng quan Iy ngudn
nudc theo luu vuc sbng; tich nudce, diéu tiét
ngudn nudc phuc vy phat trién kinh té - xa
hoi. Tang cudng kiém soat cac ngudn thai gay
6 nhiém nguén nuéc, kiém soat chat ché hoat
dong khai thac va st dung nuéc bao dam tiét
kiém, hiéu qua va bén ving.

KHDA HOB GENS NEHE

A S

P4y manh céng tac quan 1y, gidm sat moi
truong nudc mat thuc hién cha yéu qua cac
hoat dong quan tric dinh ky hang thang, hang
quy, hang nam theo mang diém tang dan vé sb
diém va tan suat quan trac; kiém tra viéc chap
hanh céc quy dinh cta phép luat vé BUMT dbi
véi céac co s& san xuat, kinh doanh dang hoat
déng trong khu vuc thugng ngudn.

Tranh thti ngudn vén tai trg dau tu mé rong
hé théng xu Iy nudce thai cho toan bd cac khu dan
dan cu tap trung trén dia ban thi trn Ba Ché.

Xay dung van hoéa tng x than thién véi
moi trudng, ddy manh tuyén truyén, gido duc
phép luat, ndng cao nhén thic, xdy dung cac
chuén muc, hinh thanh y thirc, hanh vi ing xu
than thién véi thién nhién, moéi truong.

IV. KET LUAN

Nghién ctru nhdm muc dich dua ra quy trinh
phat trién Chi s6 chat luong nudc (VN-WQI) dé
dénh gia va du béo chat luong nudc séng Ba
Ché phuc vu cip nudc sinh hoat dua trén di
liéu quan trac cé san. Trong cac dot tinh toan
chi s6 chat luong nudc cho thay nudc séng Ba
Ché dang & muc tot dén rat tot. Tuy nhién, két
qua phan tich c4c thong sb chat luong nudc
co ban cho thdy mot sb chi tiéu vuot qué gidi
han cho phép QCVN 08:2023/BTNMT (mtuc A)
nhu: DO, COD, BOD, va NH,*. Nhimng diém
xuat hién nhiéu chi tiéu vuot qua quy chuin
cho phép la vé phia ha luu séng nhu NMO5 va
NMOB, cho thdy cic ngudn x4 thai vao séng
chua duogc xU Iy triét dé.

Tai thoi diém nghién ctu cho thay hién
trang chat lugng nuéc séng Ba Ché dang &
muc tot trd 1én. Tuy nhién, van cé dau hiéu 6
nhiém céc chat hitu co tai tat ca cac diém quan
tric va tap trung & khu vuc déng dan cu, cac
co s& san xut va ché bién 1am san.

Vi vay, can tiép tuc danh gia tinh hinh xa
thai va kha ndng chiu tai cia sébng trong mbi
quan hé véi cac quy hoach, ké hoach phét
trién ctia huyén, tir d6 cac co quan chic ning
can hoach dinh céc giai phép quan ly hiéu
qua ngudn thai ciing nhu ngudn tiép nhan,
gop phan bao vé moi truong va phét trién bén
ving. P& ddm bao chat lugng nudc phuc vu
muc dich cip nudc sinh hoat bén vimng trén
dia ban huyén Ba Ché, tinh Quang Ninh.
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Lot cam on:

Nghién citu duoc hoan thanh dudi sy ho tro
kinh phi va s6 ligu cia dé tai “Ung dung mo hinh
LSTM trong du bdo chét lwong nudc song Ba Ché
phuc vu cbp nude sinh hoat cho huyén Ba Ché, tinh
Qudng Ninh” - Ma s6 T24-24. Cdc tdc gid xin trin
trong cam on.

TAI LIEU THAM KHAO

[1] Le Thi Pho, (2023). Water quality
assessment using water quality index: a case
of the Dong Nai river-sections flow through
Bien Hoa city. Thu Dau Mot University Journal
of Science, 5(2), 135-144.

[2] Manh Ha Nguyen, Tuan Anh Tran, Huu
Tap Van, Thi Huyen Ngoc Hoang, Pham Chi
Mai Phan, Cong Long Nguyen, Duc Toan Nguyen
and Thi Huong Pham, (2023). Surface water
quality assessment in the Bach Dang river
basin, Vietnam: Using water quality index and
Geographical Information System methods.
Environmental research communications,
5(7), 075015.

[3] Thanh Luu Pham, Thi Hoang Yen Tran,
Thanh Thai Tran, Xuan Quang Ngo, Xuan
Dong Nguyen, (2022). Assessment of surface
water quality in a drinking water supply
reservoir in Vietnam: a combination of different
indicators. Rendiconti Lincei-scienze Fisiche E
Naturali, 33(3), 653-662.

[4] Hop Nguyen Van, Hung Nguyen Viet,
Kien Truong Trung, Phong Nguyen Hai, Chau
Nguyen Dang Giang, (2022). A comprehensive
procedure to develop water quality index: A
case study to the Huong river in Thua Thien
Hue province, Central Vietnam. PLOS ONE,
17(9), e0274673-e0274673.

[5] Quyét dinh 888/QB-UBND ngay 06
thang 04 nam 2023 cta Uy ban nhan dan tinh
Quang Ninh phé duyét Bé 4n dam bao an ninh
ngudn nudc trén dia ban tinh Quang Ninh dén
nam 2025, tdm nhin dén ndm 2030.

[6] Quyét dinh sb 1460/QD-TCMT ngay 12
thang 11 nam 2019 ctia Téng cuc méi truong
ban hanh Huéng dan K§ thuat tinh toan va
Cong bd chi sé chat luong nudc Viét Nam
(VN_WQI).

144 Rimg & Moi triing

ASSESSING THE WATER QUALITY OF BA CHE RIVER TO
SERVE AS A DOMESTIC WATER SUPPLY FOR BA CHE

DISTRICT, QUANG NINH PROVINCE
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SUMMARY:

This article proposes a procedure to calculate
the Water Quality Index (VN-WQI) for assessment
and prediction at a local scale based on available
monitoring data. The principal component
analysis (PCA) method is applied to process
water environment monitoring data including
pH, total suspended solids (TSS), dissolved
oxygen (DO), biological oxygen demand (BOD,),
chemical oxygen demand (COD), ammonium
(N-NH, "), nitrite (N-NO,"), phosphate (P-PO,*),
Coliform and heavy metals were monitored at
6 locations on the Ba Che River during two
seasons of 2022. From the WQISI values of
four groups of parameters according to
the instructions of the Vietnam General
Department of Environment. The WQI calculation
results (with values from 90 to 98) reflect that
the water quality of Ba Che River is at a good
to excellent level suitable for domestic water
supply. Comparing the WQI value with the water
quality index developed by the US National
Sanitation Foundation (NSF - WQI) shows that
the proposed WQI is more suitable to evaluate
the quality of Ba Che River.

Keywords: VN_WQI; Surface water quality;
Water Resources; Ba Che River.




