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ABSTRACT

Water quality index (WQI) is widely applied for the assessment of water
quality (WQ) according to decision No. 879/QD-TCMT of the Ministry
of Natural Resource and Environment in most of the provinces. During
the application process, the WQI has revealed many problems, such as
inacculate assessment of water quality status, not addressing locally
economic, social and environmental conditions, and easy misleading
when using abnormally increaed values,... To resolve the above problems,
the paper presents the steps to adjust the water quality index based on
the current water quality components of the old WQI formula, the fuzzy
comprehensive evaluation theory with the Entropy rate method. With
the surface water quality data series and the status of the water use in
the main river canal system in Vinh Long City from 2012 to 2017, the
computation steps of coefficients and rates of the assessing water quality
components are identified; through the new assessment water quality
formula is adjusted and tested.

Cited as: Bui, H. V., & Tran, N. M. U. (2018). Adjustment of the formula of local surface water
quality assessment. The Journal of Agriculture and Development 17(5), 102-113.
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Diéu chinh céng thitc danh gia chat lwgng nuwéc mat khu vuc

Bui Viét Hung® & Tran Minh Uyén Nhi
Bo Mén Quan Ly Mai Trudng, Trudng Dai Hoc Khoa Hoc Ty Nhién TP. H6 CH{ Minh, TP. H6 Chi Minh

THONG TIN BAI BAO TOM TAT

Bai béo khoa hoc Chi s6 chét lugng nude (WQI) duge 4p dung rong rai cho danh gia
chat lugng nuéc (CLN) theo Quyét dinh s6 879/QD-TCMT ctia bo
Tai nguyén Mai trudng tai hau hét cac tinh thanh. Trong qué trinh
ap dung, chi s6 WQI da boc 16 nhidu bat cap nhu khong phan anh
dang thyc trang chat lugng ngudén nuéc, khong phan anh tinh dia
phuong vé kinh té, xa hoi vd moi trudng, va dé bi sai lech khi s licu
dua vao tinh toan c6 gia tri cao dot bién,... Dé gidi quyét cac vin dé
trén, bai bao trinh bay cach diéu chinh cong thic chi s6 CLN duya
trén cac thanh phan chit lugng ciia chi s6 WQI, co s3 1y thuyét toan
danh gia toan dién “md” v6i phuong phap xac dinh trong s6 Entropy.
Véi bo s lieu CLN va khao sat thyc trang sit dung nuéc mit trén
mang song kénh rach chinh khu vyc Thanh phé Vinh Long thu thap
tit nam 2012 dén 2017, cac buéc tinh toidn cac hé sd va ty trong clia
cac thanh phan CLN mit duge xac dinh, qua d6 diéu chinh cong thic

Ngay nhan: 05/04/2018
Ngay chinh sta: 25/07/2018
Ngay chap nhan: 13/08/2018

Twu khoéa

Chéat lugng ngudn nuéc

Chi s6 chat lugng ngudn nude
Danh gia chat lugng ngudn nudc
Nudc mét

879/QD-TCMT

chi s6 WQL.
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Bui Viét Hung
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1. Dat Van Dé

Trong cong tac quan 1y chat lugng ngudn nudc,
dac bigt 14 ngudn nuée mat, hau hét cac bao cao
chit lugng méi trudng nudc clia cic tinh thanh
trén cd nudc déu st dung chi s6 WQI v6i cach
thic tinh toan theo huéng dan ctia Téng cuc Moi
trudng, bo Tai nguyeén va Moi trugng trong Quyét
dinh s6 879/QD-TCMT (VEA, 2011).

Qua thyc tién thic hién nhidu don vi quin
Iy da nhan thiy viec 4p dung chi s6 WQI cho
tinh toan gip kha nhiéu bat cap. Mot trong s
dé 1a chi s6 WQI phu thudce nhiéu vao s6 thanh
phan chét lugng va mic do chinh xac clia do dac
chiing nhu hién tugng cao bién, thiéu thong tin
va nhiéu thanh phan khong phan anh ding dic
didm phéat trién kinh té, x& hoi va moi truong
clia dia phuong. Bén canh d6, do chi s6 WQI dya
vao s6 lieu do dac tho (do dac tryc tiép) qua lén,
chi s6 WQI thuong bi thién léch hay “dan dat”
bdi cac gia tri thanh phan c6 tinh chat dot bién
(qua 16n hay mang tinh chti quan trong do dac).

Theo Che (2013), cach tinh chi s6 WQI duya trén
phuong phép luan khong hgp 1y va khong chéc
chan khi két luan bac chat lugng vi chi diing mot
chi s6 dinh lugng ¢ dinh lam diém phan chia.
So dd tinh toan chi sé chat lugng ngudn nudc
theo chi s6 WQI (truyén théng) theo quyét dinh
s6 879/DQ-TCMT dugc thé hien theo Bang 1.
Do vay, cach danh gia WQI khong dua ra duge
két luan chung vé chat lugng ngudn nude clia khu
viuc trong thoi doan thoi gian nhu thang, quy
hay nam va nhiédu nim. Can cé gidi phap cai tién
trong viéc sit dung s6 liéu thuc do mot cach phil
hop, logic nhdm cé thé khic phuc dugc nhing
han ché ctia chi s6 WQI. Theo nhém téc gia, viée
ap dung WQI trong danh gid chit luong ngudn
nudc mat nén dude tiép tuc véi viec didu chinh
cong thic tinh sao cho vAn duy tri cic uu diém
trén va khic phuc duge mot sd bat cap da chi
ra. V6i quyét dinh 711/QD-TCMT ctia Téng cuc
Mai trudng didu chinh céng thitc WQI ap dung
cho khu vyc séng Nhué Day va song Cau, day
thyc st 1a mot huéng tiép can cho viéc xéac lap
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Bang 1. Cach tinh WQI truyén théng cho timg diém do va thoi diém do

Dié Thanh phan Chi sé . el o1z .
é%m CLN Wéf(i)hu CL nuéc Miic danh gia chat lugng nude
DO —  WQIpo 91-100 Khong 6 nhiém, sit dung t6t
cho muc dich cap nuéc sinh
hoat
BODs —  WQIgop, Khong 6 nhiém, st dung cho
- 76 - 99  muc dich cap nudce sinh hoat
' oD Wor WQlsa nhung can cac bién phap xi
Q
?E — Qlcop 1y phit hop
‘= N-NHs = WQIN-nm, g O nhiém nhe, stt dung cho
= P-PO WOl 51 -5 muc dich tudi tiéu va cac
@ Y4 - Qlp-po, muc dich tuong duong khac
(e
= TSS —  WQIrss O nhiém vira, st dung cho
Do d WOl WQL 26 - 50 giao thong thiy va cac muc
0 duc = WQlpg aye dich tuong duong kha
Coliform = WQIcoliform  WQLinn 0-25 O nhiém ning, can cac bien
pH —  WQlLn WQL

phép xit Iy trong tuong lai

cong thiic tinh chi s6 chit lugng ngudn nudc miit
ap dung cho tiumg dia phuong, viung vé6i cac dic
diém dic trung.

Ly thuyét tap hop md dude sang lap bdi nha
nghién ctu toan hoc Zadeh, thuoc dai hoc Cali-
fornia Berkeley — My (Alex, 2009). Y tuéng ndi
bat ctia khai niém tap hgp md cua Zadeh la tu
nhitng khai niém tritu tugng vé ngit nghia cia
thong tin md, khong chic chin nhu 6 nhiém nang,
6 nhiém nhe, khong 6 nhiém,... ong tim cach biéu
dién ching bing mot khai niém toan hoc, dudgc
goi 1a tap md. Logic md duge phét trién tir 1y
thuyét tap mo dé thyc hién lap luan mot cach
xap xi thay vi lap luan chinh x4ac. Phuong phap
logic m3d nham c6 thé “xt 1" céc dit liéu cao bién,
ngon ngit, khong ré rang va khong chic chin cia
s6 lidu hoac kién thiic va do dé c¢6 kha ning dua
ra ludng thong tin logic, dang tin cily v minh
bach tit s6 lidu thu thap t6i bo dit lieu st dung
trong hé thong moi truong tng dung (Raman &
ctv., 2009).

Déi v6i bai toan phan 16p dit lisu nhu bai todn
danh gia chat lugng ngudn nude, Entropy cuc dai
13 mot ki thuat rat hitu dung. Entropy cuc dai
diing dé wéc lugng xac suit cac phan phdi tir dit
lieu. Tu tuwdng chi dao cla nguyén ly Entropy
cure dai 1 “mo hinh phan phéi déi véi méi tap di

lieu va tap cac rang budc di cung, phai dat dugc
do can bang/déu nhat c6 thé”. Hay néi cach khac,
Entropy 14 do do vé tinh dong déu hay tinh khong
chic chin clia mot phan phdi xdc suat (Alex &
ctv., 2009). Mot phan phéi xac suat c6 Entropy
cang cao thi phan phéi clia né cang déu va khi
dé, cac yéu tb cao bién c6 xac suat xuit hién thap
sé khong thé d&nh hudng 16n lén toan bo chudi dit
licu (Che, 2013).

Nhu vay, ching toi dé xuét didu chinh cong
thitc x4c dinh chi 86 chat lugng ngudn nude cudi
cing WQI thong qua cac xac dinh cac ty trong
clia cac thong s6 chat lugng trong cac nhém hoa,
Iy va sinh béang viéc ap dung phuong phap danh
gia toan dién mg.

2. Vat Liéu va Phuong Phap Nghién Ctdu

2.1. Hudng tiép can thiét lap cong thic danh
gia chét luong nuwéc mat khu vuc

Dya trén cong thitc tinh toan céc gia tri chat
lugng gudn nuée thanh phan theo quyét dinh sb
879/QD-TCMT cuing véi Iy thuyét danh gia toan
dién md, cic huéng thiét lap cong thitc danh gia
chat lugng ngudn nude mit duge thye hién trinh
tu theo huéng nhu Hinh 1.
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Chuéan hoé sb lieu dau
vao bang phuong phap
trong s6 Entropy

gia toan dién mo danh
gia muc do dong gép
clia cac thanh phan
chat lugng nudée vao
viéc ra quyét dinh mitc
do CLN

2

St dung cong thic
WQI theo quyét dinh

-Ly thuyéet danh gia toan dién mo

z

-Phan loai cac thanh phan chat lugng theo QCVN va
-Ly thuyet trong so Entropy

WQI theo quyét dinh 879/QD-TCMT

B 879/QD-TCMT tinh
= .
66 CLN va so sanh véi
cong thitc WQI méi
Hinh
2.1.1. Céch tiép can 1: U’ng dung phuong phap tinh

trong s6 Entropy “chuidn hoa” sb liéu tinh
toan chat lugng

St dung phuong phap tinh toan trong s6 En-
tropy loai bé (trong trudng hgp ligt sd ligu lich
st 16n) hay gidm “mitc do anh hudng” céc yéu to
bat thudng ciia s6 lieu do dac. Dé st dung phuong
phap trong sb Entropy, ching ta sit dung bo s
lieu do dac chét lugng lich stt. Cac budc tinh nhu
sau:

Budc 1. Chuan héa dit lieu goe. Gia sit ta cé
m diém quan tric va n thong s6 danh gia lap ma
tran dit lieu géc X, ma tran chuan hod R ducgc
lap nhu sau:

Xij — MiIl(EXi,J’)
Max(3x;i ;) — Min(3x; j)

(1)

Tijj =

v6i thong sé tich cuec.

MaX(ZXi7j) — Xi,j
MaX(EXi’j) — Min(Exi’j)

rij = (2)
vdi thong s6 tieu cyc.

Buée 2. Xac dinh Entropy theo cong thic dusi
day:

1 n B
H; = m ; fijln(lJ) (3)

Stt dung 1y thuyét danh

St dung cong thitc WQI
— > theo 879/QD-TCMT véi
s6 lieu chudn ho4

Thiét 1ap cong thic WQI

— > V6i cac trong s6 ciia WQI
thanh phan dugc diéu
chinh

St dung WQI méi véi s6
liéu thue do

St dung kiém dinh TTest
dénh gia mic do phu hgp

1. So dd cach tiép can lap cong thitc danh gia chat lugng ngudn nuée mit khu vic.

Trong doé:
rij
n

> Tij
j=1

(4)

fi; ,0<H; <1

Tuy nhién, khi f;; = 0 thi In(f;;) khong c6 y nghia.
Vi vay, fij ¢6 thé duge diéu chinh nhu sau:

1 =+ T'y;
T (5)
> (1+1y)

j=1

£ =

Bu6c 3. Trong s6 Entropy dudce xac dinh nhu
sau:

Budc 4. Xac dinh cac gia tri chat lugng sau
Entropy. Dé xéc dinh cac thong sé chat lugng
duge xac dinh nhu sau:

(7)

xE

ij = X X Wi

Bude 5. Xac dinh chéat lugng ngudn nudc mit
theo cac bude tinh WQI nhu quyét dinh 879/QD-
TCMT. Két qué tinh toin chit lugng nuée theo
phuong phap Entropy hoa 1a WQIF.
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2.1.2. Céach tiép can 2: [j’ng dung 1y thuyét danh
gia toan dién md véi phuong phap tinh trong
s6 Entropy

Dé thuc hién viec diéu chinh cong thitc danh
gia chat lugng ngudn nuée phit hop véi khu vie
hay mang tinh dia phuong, cong thic WQI cai
tién duy kién dudc thiét 1lap nhu sau:

hitu co?

WQIFYF = f(WQI 5, WQI WQl, )

WQIsinh)

Trong do:

WQlLgu co = f(VVQI%DObao hoa? WQlcop:
WQlgop,, WQIx ng, ;
WQIp po,)

(9)

WQIly = f(WQITSS7 WQIDC} duc) (10)

WQIsinh = f(WQICOIiform) (11)

Cac chi s6 chit lugng nuée thanh phan duge
tinh todn nhu theo Quyét dinh s6 879/QD-
TCMT. Cac gia tri chat lugng ngudn nudc mit
thudc cédc thanh phan hitu co, vat Iy va sinh dudc
tinh theo phuong phap danh gia toan dién mo.
Cac budc tinh toan trong phuong phap danh gia
toan dién md nhu sau:

Budc 1. Chuan hoa tap hop céc yéu to danh gia
U: Trong nghién citu, 9 yéu t6 chat lugng nude
tham gia vao mo6 hinh danh gia pH, DO, COD,
BODs, TSS, N-NHy, P-POy, Téng Coliform va
do duc. Tap hop cac yéu té6 danh gia U c6 thé
viét nhu sau (Panchal, 2011; Che, 2013):

Umn = {pH, DO, COD,BODs, TSS,
N-NHy, P-POy, Coliform,
Do duc}

(12)

V6i: m 14 s6 mau/sd diém quan tric, n 1a thong
sb.

Bude 2. Xay dung hé théng phan bac cho cac
yéu t6 danh gia: He théng phan bac danh gia chat
lugng nudce trong nghién cttu nay chia lam 5 bac,
dura trén cac bang tinh toan chi s6 phu CLN theo
cac thong s6 danh gia trong huéng dan ctia Quyét
dinh 879/QD-TCMT. Do vay, tap hgp hé théng
phan bac cho cac yéu té tham gia mo hinh danh
gia 1a Vi, = I, IL, TIL, TV, Vi k = 5 bac van — 9

thong s6. Nam bac chat lugng nuée (hay 6 nhiém)
theo ngdn ngi ty nhién la: I - Chua 6 nhiém, 1T
- O nhiém nhe, IIT - O nhiém trung binh, IV -
O nhiém nang, V - O nhiém nghiém trong. Cac
gia tri phan chia 5 bac 6 nhiém cho cac thong s6
tham gia danh gia trinh bay ¢ Bang 2.

Bu6c 3. Xac dinh trong sb ciia cac thong s
thanh phan (Ji-hong & ctv., 2009; Jun-Jian &
ctv., 2008): Trong s6 dugc xac dinh theo phuong
phép Entropy. Phuong phap nay dudgc ting dung
dé do luong kich thuéc ctia thong tin, cang nhiéu
thong tin chia dung trong mot chi thi dic trung
thi 4nh hudng clia chi thi d6 trong viéc ra quyét
dinh cang tré nén quan trong. Do d6, Entropy
ciing duge ap dung dé gan trong sé cho cac chi
thi moi truong.

Bu6c 4. Xac dinh cdc thong s6 chat lugng
nguon nuée phuc vu cho danh gid mitc do chét
lugng. Sau khi xac dinh duge gi4 tri trong s6 En-
tropy, cac gia tri clia cac thong sé chat lugng
ngudn nuée (duge do dac) sé duge lam “md” cac
tinh chat bat 1gi cho danh gid nhu tinh cao bién,
khong r6 rang... Dya vao cac gia tri “méi” cta
céc thong sé chat luong ching ta c6 thé xac dinh
duge mic do/bac chat lugng méi trudng nude clia
khu virec xem xét vé phuong dién khong gian va
thoi gian (quy, nim, nhidu nam...) tity thuoc nhu
cau clia cac nha quin 1y moi truong khi dua ra
quyét dinh (Cach tinh tuong ty nhu huéng tiép
can 1).

Bu6c 5: Dua trén bang phan loai chit lugng
nguon nude, biang phuong phap xac suat thong
ké xac dinh mic do “quan trong” ciia cac thong sé
chat lugng, nhom chét lugng (ho4, sinh, 1y) thong
qua mutc do “dong gép” clia ching cho ting bac
chat lugng. Duya trén tap hop mitc do déng gop
clia cac nhém chat lugng nay (hoa, sinh, 1y) c6
mitc do lech chuan nhé nhat (thuong xét trudng
hgp can nhoé nhat) tit d6 xac dinh cac hé s6 cho
cong thic 9 — 12.

Nhu vay cong thitc 9 — 12 (Danh gia chat lugng
ngudn nude theo chi s6 WQIFCE cai tién) duge
xac dinh nhu sau:

WQIL
100

x (WQI™ x WQIP
xWQIZ)

WQIFCE = (13)
Trong do:

WQIa = alWQIDO + aQWQIBODS + a3WQICOD
+asWQIn.nu, +25WQIp_po,
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WQIb = b1TSSpo + bgWQIDQ duc

WQIC = WQIColiform

Ta, Th, Te 14 cic ty trong véiry, + 1 + 1. = 1
ai,..., as; b1, by 13 hé s6 clia cac thong sb vdi:
a; +as+ag+ags+as=1b; +by=1
Cac hé s6 trén phan anh tinh khu viye. Dya

- o vao liét s6 \liéu cac thong s6 va chat xac dinh chat
S - 24 IUQng nguon Pu@c lich sit, chung ta xac dinh cég
. Q& BrosSZ g S hé so trén. D\é la/ r6 hon, chfn\lg ta st dung liét so
‘;} = YNEATAL AN A liéu do dac ve chat lu’(jng nguon nudc mit trén dia
vV VI A ban ti{lh Vinh Long dé xac lap Féng thiic dén}}
gid chat lugng nuée khu viue. Két qua duge the
- § hién ¢ dudi day.
S 1
>é§mHng§o 3. Két Qua va Thao Luan
= R [ Rl Y D~
- 2 = Thanh phé Vinh Long 13 mot trong nhitng dia
< o phuong nam trong khu vyc c6 mat do song kénh
o rach Tt day dic, ching chit va lién théng véi
= nhau. Tuy nhién, vAn nan 6 nhiém moéi trudng
. nudc mit khu vie do rac thai, nuée thai tir hoat
@ e o dong san xuat va sinh hoat doc cac song, kénh,
o= ggﬁ SERIBI rach c6 chidu huéng ngay mot tram trong hon.
0 b~ Theo két qud quan tric chit lugng nuéc song
0 2 duge Trung tam quan tric méi trusng Thanh phd
n Vinh Long thyc hién hang nam tai cac vi tri tap
- trung dan cu va khu cong nghiép, thi chat lugng
o N nuéc cac con song chinh da va dang bi 6 nhiém
“’ID, o - tit vita dén tram trong.
’é‘ = SE o ITIRER Hién tai S& Tai nguyén Moi trudng tinh Vinh
g < B o Long thqéng xuyén cong bo chat lugng nude mit,
2 - o nudc ngam tré:n dia ban Tinh, trong dé c6 khu
o0 ~ vite Thanh pho Vinh Long, tai cac vi tri doc cac
;’g- . - sépg T\ién, song péi \Carm song Cai CGnZ song
= [ - ;ﬁ gﬁ =E= % o Cau Lau, song Ca}l Vong va song Long Ho. Cac
S S w VI v viviS VI vi trf ndy dugc thé hién trong Hinh 2. S6 liéu st
& © 0 Vi dung tinh toan 13 s6 lieu quan tric chit lugng
:% - ngl/l(k)n nudc trén cac song ,chinh khu v T/hz‘mh
S o % . phé Vinh Long tir 2012 dén 2017. Vi du s0 licu
o o Og o T S § é chat luqng nudc mat ndm 2016 duge trinh bay
= 3.1. Cac buéc thiét lap céng thitc danh gia

CLN khu vyc Thanh phd Vinh Long

Cac bué6e 1, 2 duge thuc hién tai cac Bang 2
va 3.

Bué6c 3: Thiét lap ma tran chuan hoa sb lieu
gbc (budc 1 trong cach tiép can 1). BAng ma tran
chuan hod cling gia tri trong s6 Entropy (tuong
duong budce 2, 3 trong tiép can 1) nhu Bang 5
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&=

Hinh 2. Ban dd hanh chinh Thanh phé Vinh Long va vi trf quan tric (S& Tai nguyén Mai trudng tinh

Vinh Long, 2016).

cling v6i Bang 4 théng ké céc gié tri trung binh,
max, min.

Buéc 4: V6i két qua tinh toan trong sd Entropy,
chiing ta tinh to4n gi4 tri cac thong s6 chat lugng
cho dénh gi4 bac chat lugng (tuong dwong budce 4
trong cach tiép can 1). Bang thong s6 chat lugng
(Bang 6) va bang danh gia bac chat lugng (Bang
7).

Bu6c 5: Thiét lap cong thic danh gia chat
lugng ngudn nuéec khu viye. T cong thie 13,
chiing ta xac dinh cac hé s6 thong qua viéc xac
dinh mitc d6 déng goép cltia cac thong sb6 chat
lugng va cac nhém thong s6 trong titng mic do
chét lugng ngudn nuée. Cac bude tinh toan duge
théng ké trong cac Bang 8, 9 va 10.

Cong thic danh gia chat lugng nude khu vic
cho tinh Vinh Long:

wQI
WQI = 100PH x [(0.26WQIpe

+ 0.16WQIgop + 0.14WQlgop

+ 0.3TWQIy + 0.07WQIp_ )%

% (0.53WQlpss + 0ATWQIpg 4,0)"
XWQIO.12 ]

Coliform

(14)

Nhu vay, cong thic danh gia chat lugng nguon
nude khu vige ¢6 nhiéu khéc biét so véi cong thite
WQI theo quyét dinh 879/QD-TCMT nhu: (i)
céc gia tri mi cia cadc nhom khéc (1/3), (ii) céc
hé s6 clia cac thong sé chat lugng trong cdc nhéom
ciing khac nhau. Cac yéu t6 nay thé hien diic diém
dac trung vé thanh phan chét lugng ctia khu vie
(thong qua phan tich chudi s6 lieu do dac lich si)
nhu yéu t6 hitu co ¢6 tinh quyét dinh chat lugng 1a

N-NHy, yéu t6 TSS quan trong nhat trong nhém
vat 1y. Nhém sinh (coliform) 1a thit yéu khi mitc
do luan chuyén nuéc mat trong hé théng song
kénh khu viyc tét cling nhu yéu t6 hé sinh thai
khu vire 6n dinh din dén mic do coliform khong
c6 nhimg dot bién hay qua 16n dé “dan dit” bac
clia chat lugng nguodn nudc khu vuc.

So sanh gia tri chat lugng ngudn nude ciing nhu
bac mitc do tai khu vyc tinh Vinh Long (Béang
11), bac mic do chit lugng giita 2 cach tiép can
va phuong phap tinh WQI®™ theo quyét dinh
879/QD-TCMT khong khac biét nhau, nhung gia
tri chat lugng nguon nuée tinh theo phuong phap
tiép can 2 (WQIFEC) da thé hien mitc do cai thien
t6t hon.

3.2. Kiém dinh théng ké T- test

Kiém dinh théng ke T- test timg cap gia tri
WQI theo quyét dinh s6 879/QD-TCMT vé6i
thong s6 do dac thuc té& (WQI*™), cac thong s6
da duge entropy hoa (WQIFM™OPY) vi cong thiic
diéu chinh theo thuét toin danh gia toan dién mo
(WQIFCE) duge téng hgp theo Bang 12.

V6i bang kiém dinh T-test, viéc so sanh céc
chudi két qua CLN WQIFCE va WQIS79 khi gia
tri P(T < t) one-tail 16n 0,05 (5%) diéu nay noi
lén c6 sy khéac biet vé dinh lugng giita ching.
Truong hgp so sanh chudi CLN cac nam gitta
WQI va WQIP Py khong c6 sy khéc biét.
Céch tinh CLN theo WQI®™ va WQIFCF ¢6 ciing
xu hudng khi (|t Stat| < |t Critical|).

V6i cach tinh CLN theo cong thitc diéu chinh
WQIFEC 5o véi WQI™ da c6 sy khac biet trung
binh hay c6 sut khac biét vé dinh lugng. Didu nay
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Bang 6. Thong s6 danh gia chat lugng (sau khi da duge chudn ho4) cho vi tri do M1

Khu vice Thong s6
Vitri Thang pH %DO,: . COD BODs; TSS N-NH,; P-PO, Coliform Do duc
~ T3/2012 7,10 59,61 584 193 960 009 119 2208 1,02
& T6/2012 7,16 52,37 352 187 4654 044 0,78 8656 53,99
= To/2012 636 4329 440 1,89 5542 018 0,87 2254 51,66
£ T3/2013 6,62 32,46 301 096 662 008 0,69 2176 473
»
S T6/2017 6,81 85.73 18,10 3,67 1012 0,03 0,10 8470 127.8
T9/2017 7,17 87,88 495 6,57 2638 008 0,06 2077 73,54
Bang 5. Ma tran chuan hoa sb lieu dau vao va trong sé Entropy tai vi tri do M1
Khu vuc Théng s6 Trong s
Vitri Thang pH  %DO,. paa COD BOD; TSS NNH, P-PO, Coliform Doduc Hi- -> Wi
T3/2012 0,60 0.45 086 09 098 099 000 0.79 100 093 004
8 T6/2012 0,11 0,36 0,93 0,9 0,67 0,89 0,33 0,00 0,64 0,88 0,07
= T9/2012 0,00 0,19 0,90 0,90 0,60 0,96 0,25 0,78 0,66 0,90 0,06
@ T3/2013 0,22 0,00 096 1,00 1,00 099 041 0,79 098 091 005
S T6/2013 0,61 0,21 038 000 098 096 025 0,95 0,86 089 0.06
= T6/2017 0,53 0,94 0,40 0,71 0,23 1,00 0,92 0,02 0,12 0,88 0,07
T9/2017 0,47 0,88 089 044 085 099 096 0,81 053 098 001
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Bang 9. Bang miic do déng gép va he s clia cac thong s6 CLN clia nhém Vat 1y

Bac (Thong ke) Bac (Thong ke %) Céc
1 2 3 4 5 1 2 3 4 5 hé sb
TSS 0,086 0,115 0,193 0,155 0,048 0,554 0,467 0,594 0,469 0,293 0,53
b6 duc 0,069 0,131 0,132 0,176 0,115 0446 0,533 0,406 0,531 0,707 0,47

Loai

Bang 10. Bang mitc do déng gép va hé sb clia cac nhém thong s6 CLN

Bac (Thong ke) Bac (Thong ke %)
1 2 3 4 5 1 2 3 4 5
Hon 0680 0483 0583 0606 0673 0689 0483 0583 0606 0673 053
Ly 0,175 0,354 0,342 0,335 0,163 0,175 0,354 0,342 0,335 0,163 0,35
Sinh 0,137 0,163 0,075 0,059 0,164 0,137 0,163 0,075 0,069 0,164 0,12

Nhém Sé mii

Bang 11. Bang phan chit lugng ngudn nuéc khu vire theo cac cach tinh khic nhau

Nam trung binh M2-Song Cai Cam
Thang  WQI®™ WQIFCE Thang  WQI®™ WQIFCE
T3/2012 T3/2012
T6/2012 T6/2012
T9/2012 T9/2012
T3/2013 T3/2013
T6/2013 T6/2013
T9/2013 T9/2013
T3/2014 T3/2014
T6/2014 T6/2014
T9/2014 T9/2014
T3/2015 T3/2015
T6/2015 T6/2015
T9/2015 T9/2015
T3/2016 T3/2016
T6/2016 T6/2016
T9/2016 T9/2016
T3/2017 T3/2017

T6/2017 T6/2017

T9/2017 T9/2017
WQI®"® — CLN tinh theo cong thitc trong 879/QD-TCMT véi sb lieu thyc do; WQIFCE — CLN
tinh theo cong thitc sé 14 véi s6 lieu thuc do; Xanh da trdi - Chua 6 nhiém, xanh 14 cay - O nhiém
nhe, Vang - O nhiém trung binh, cam - O nhiém ning, Dé - O nhiém nghiém trong.

Bang 12. Kiém dinh T-test cho ciip chudi két qua CLN céic thang
WQIS79 WQIEntropy WQIFCE

Trung binh 62,6 63,8 63,91
Phuong sai 1446 129.4 87,28
S6 quan sét 22 22 22

Tuong quan Pearson 1,00 0,879
Gi& thuyét sy khac bigt trung binh (0/1) 0 0

df 21 21

t Stat -6,046 1,014
P(T < t) one-tail 0,000 0,161
t Critical one-tail 1,323 1,721
P(T < t) two-tail 0,000 0,322
t Critical two-tail 1,721 2,080
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néi lén, cac gia tri CLN theo cong thitc diéu chinh
da duge “diéu chinh” theo huéng phit hgp véi thie
té st dung nuée ctia khu vye (céc gia tri CLN theo
thang va nam déu & mic chat lugng t6t hon).

3.3. Hién trang chéit lugng ngudn nudc khu
vuc thanh phé Vinh Long

Can cit vio cong thic didu chinh WQI sb 17,
CLN mat hé théng song kénh trén dia ban Thanh
phd Vinh Long nam 2017 duge danh gia nhu sau.
Két quéa danh gia duge thé hién Hinh 3 (dién hinh
song Tién va song Cau Vong — noi tinh).

Chét lvong nuor song Tién cac théng Chat kerg nd s5ng Gau Vorg céc thang

o
G Wt

weses2E8E

THN MNn B wHn  Tm1 o wen T

WO WOT man WA T o mon

Tiiaghin Téiagin

Hinh 3. Chéat lugng nuéc mit trung binh thang trong
nam 2017. Xanh da trdi - Chua 6 nhiém, xanh 14 cay
- O nhiém nhe, vang - O nhiém trung binh, cam - O

nhidm nang, dé - O nhiém nghiém trong.

Nhu vay, CLN mat song Tién — doan chay qua
thanh phd Vinh Long vAn ddm bao cho tuéi tieu,
giao thong thuy va cAp nuée sinh hoat (cé6 xit ly
trude khi cap) do mitc chat lugng 1a 6 nhiém nhe
dén vira tai hau hét cac diém do. CLN song Cau
Vong dang dudgc cai thién ré rét v6i mie 6 nhiém
tit nhe dén vira. Diéu nay hop 1y so vé6i thuc té
st dung nude khu vige nay, khi dién tich san xuit
nong nghiép dang gidm, nhidu khu cong nghiép
xuat hién va téc dé do thi hoa nhanh, cac kénh
ndy dan trd thanh noi chita va tiéu thoat nuée
thai.

4. Két Luan

Qua vi duy tinh toan chéit lugng ngudn nudc
cac song trén dia ban Thanh phd Vinh Long cac
nam 2012 - 2017 theo chi s6 danh gia WQI, cho
thay chét lugng ngudn nuéc dang bi 6 nhiém véi
cac miic nhe dén vita va bién dong chat lugng
trong nam. Danh gia chat lugng ngudn nuée theo
cong thitc chi s6 WQI diéu chinh theo phuong
phéap dénh gia toan dien md (FCE) c6 co s ly
luan logic, r6 rang vd chinh xac hon (khi gidm
thiéu anh huéng/dinh huéng ciia cac thong sb
cao bién nhu coliform) so véi cong thic tinh clia
quyét dinh 879/QD-TCMT. Két qua danh gia

chét lugng ngudn nude mit theo cong thiie didu
chinh buéc dau cho thiy sy phut hgp véi hién
trang st dung nuéc nam 2017 cia dia phuong
va ding véi dinh huéng diéu chinh phuong phap
tinh WQI ctia Téng cuc moi truong (véi quyét
dinh 711/QD-TCMT).

Tuy nhién, dé khing dinh ciing nhu ap dung
rong rai chi sd nay can phai tién hanh nghién citu
khoa hoc cu thé va ap dung cho nhiéu khu vic
khac nhau nhim hoan thién phuong phap tinh
toan.
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