MOT SO PHUGNG PHAP XAC PINH CHI SO CHAT LUYNG NUGC
PHUC VU DANH GIA MOI TRUUNG NUGC MAT

TS. Nguyén Ky Phiing, ThS. Vé Thanh Hiing

Khoa Mdi Trudng — Trudng Pai Hoc Khoa Hoc Ty Nhién

lugng nudc.

1. Gidi thi¢u: Viéc cin thi€t xAy dung chi s§

chit lugng nude

Nude déng mot vai rd vo cling quan trong
trong moi hoat dong ddi séng clia con ngudi.
Trai qua hing ngén nim, con ngudi di khai
thdc, st dung tai nguyén nudc mot cach lang
phi. Chi nhitng ndm gin diy ngudi ta mdi chi
y dén viée bdo vé ngudn tai nguyén quy gid
nay va cdc nhad mdi trudng di vao cude. C6
nhi€u cdch, nhidu phuong phdp phuc vu cho
cbng tdc quin 1y chat lugng nudc, trong d6,
x4y dung chi s6 chdt lugng nude duge danh gid
14 mét phuong phép khoa hoc, d& s dung va
¢6 thé 4p dung cho nhidu viing nghién cifu dé
so sdnh chdt lugng gilta cdc viing v6i nhau
cling nhu so sdnh vdi tiéu chudn cho phép.

2. Khdi niém vé chi s6 moi trudng

Chi s8 mdi trugng (Environmental Index)
13 sy phin ¢8p h6a theo s& hoc hoic theo khé
ning md 4 lugng 1dn cdc 8 1idu, thong tin vé
mdi trudng nham don gidn héa cdc thong tin
nay d€ cung cdp mot thong tin dudi dang dé
hiu, d& st dung cho cdc nha quén li va cong
ching. Cdc chi s8 méi trudng thudng stf dung
1a:

- Céic chi s8 méi trudsng ty nhién bao gdm’

cdc chi s8 chdl lugng nude, chat lugng khong
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khi, chat lugng dat, d6 6n, d6 nhay cém sinh
thdi, do da dang sinh hoc, d6 phdng xa,...

- Céc chi s6 mdi trudng vin hda — x4 hdi:
khao ¢, gid tri vin héa, chit lugng cude sdng,
dén sg, ..

Céc chi s6 méi trudng thudng dudc thé hién
dudi dang todn hoc. Thong thuding, khi ddnh
gid sy thay ddi vé moi truding ta c6 thé sif dung
cdc tf s0 gifta chdt lugng mdi trudng va mot
thanh phén ndo d6 ctia mdi trudng d& lap ra
chi $6 mdi trudng. Vi du: chiing ta ¢6 thé lap
ti s8 giffa chdt lugng mdi trudng hién hitu va
tiéu chuin chat lugng mdi trudng, hodc tf s&
gifta chat lugng thdi va tiéu chudn thai, ..

3. Chi s6 chat lugng nude (Water Quality
Index - WQI)

B4 chi s chudn chat lugng nuge (WQI) vé
co bdn 13 phuong tién todn hoc dé€ tinh todn
mét gid tri riéng 18 ¥ k&€t qud mot s& thi
nghiém. K&t qué chi s8 biéu hién chit luong
nudc (CLN) cla mét luu vuc nhat dinh nhy hd,
sdng hodc sudi.

WQI duge xay dyng vio ddu thiap ky 70 ¢6
thé dugc stf dung d€ theo doi nhifng thay déi
vé CLN tai m6t ngudn cung cdp nao dé trong
mot quing thoi gian, hodc dé so sdnh chit
lrgng ngudn cung cdp nay vdi ngudn khdc
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* trong khu vyc ho#c trén thé gidi.

WQI 12 mdt thdng s8 t6 hop duge tinh todn
tit cdc thong s6 CLN xdc dinh théng qua mot
cdng thitc todn hoc. WQI diing dé€ md t dinh
lugng v& CLN va duge bi€u dién qua mot
thang diém. :

Viéc sit dung WQI ¢6 nhiéu wu diém:

- Cho phép gidm mét lugng 16n cdc thong
6 vit Iy, héa hoc, vi sinh xudng con mdt con
0 ddn gidn theo mot phuong thitc don gidn.

- L4 k€t qud clia viéc tinh todn todn hoc,
nén né cho phép ddanh gid, phin loai khdch
quan vé CLN, ddng thdi cho phép so sdnh
CLN theo thdi gian va khong gian, chidng han:
so sdnh CLN ctia cdc doan séng trén cling mot
con sng, giffa cac séng véi nhau, trong nhitng
thtsi di€m khdc nhau,

- Cho phép dinh lugng CLN (t8t, xau, trung
binh...) theo m6t thang di€ém lién tuc va téng
hoa dnh hudng clia cdc thdng s0.

- Khong nhitng 14 chi thi CLN ma con chi rd
dnh hudng clia nhitng thay ddi CLN 1&n khi
ning st dung nudc.

- Thuén Igi cho bdn dd hod CLN théng qua
“mau héa” cic thang diém WQI.

- LA mdt ¢Ong cu rat thudn 1gi cho qudn ly
tai nguyén nudc,

Bén canh nhitng 1u diém d6, WQI ciing ¢6
nhitng han ché:

- Thi€u sy nhat trf vé céch tiép cin chung
dé thi€t k€ chi s6 WQI.

- WQI khong bao ham théng tin vé hiéu
qud kinh t& ¢6 dudc tiY nhitng cii thién CLN.

4. Cdc phuong phdp tinh todn chi sé chat
lugng nudc

a. Pluiong phdp xdy dung WQI
C6 04 giai doan co bdn dé xdy dung WOI:

* Lya chon cdc thong s6 CLN quyét dinh
(Xi). Mot s0 it cdc thong s8 quyé&t dinh (hay
thong s8 lya chon) duge chon ra tit nhidu thong
s6 CLN dé tinh vao WQL.

* Xdc dinh phin trong Wong déng gop cla
mdi thong s quy€t dinh (wi)

* Chuyén cdc gid tri do cda cdc thong s&
quy&t dinh (xi) thanh cdc chi & phu (qi) dé
quy chiing vé mét thang diém chung tir 1-100.

* Tinh todn WQI biing cdc cdng thitc tip
hop. |

Céc giai dogn cd thé dugc thuc hién theo
nhiéu cdch khdc nhau nhit:

* Dyra vao ¥ kién chi quan clia tac gia.

* T4p h¢p ¢ kién theo phutong phdp Delphi,
tifc Ja st dung cdc ban cAu hdi diu tra, rdi tép
hop két qud.

* Sif dung cdc k¥ thuit thong ke.

S8 théng s8 quy€t dinh dude Iya chon dé
tinh vao WQI thudng thay ddi, tuy thude vio
diéu kién cda dong séng va muc dich sit
dung cda né nhung thudng 14 8 -13 théng s8,
dién hinh 1a 09 théng s6.

Phin trong lugng déng gdép (wi) cla cdc
thong s6 quyé&t dinh duge biéu dién dudi dang
$0 thip phin. M&i thong s6 c¢é mitc dong gép
I6n, nhé vao WQI khdc nhau va tSng phin
trong lugng déng gép clia cdc théng s6 bing
1 Ewi=1). Song, cling ¢6 mot s6 loai WQI
khong tinh d€n phin trong lugng déng gop.

D& chuyén gid tri do clia cdc thong s8 quyét
dinh (x;) thanh cdc chi s6 phu (q;), chi yéu
theo hai cdch :

* St dyng cdc ham d6 thi con goi 14 ham
in. |

* St dung cdc hiim tuyé&n tinh hodc phi
tuyén tinh.
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- Céc cdng thic tinh WQI ¢6 nhiéu dang  trong lugng déng gép, ¢ thé 1a dang tdng
khéc nhau, c6 thé tinh vi khodng tinh dé€nphin  hoic dang tich hodc dang Solway.

Béng 1. Cdc cOng thic tdp hgp tinh WQI

Dang iéng Dang tich Dang Solway
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b. Panh gia CLN theo WQI
Trén cd s WQI tinh dude, ngudi ta phn loai va dénh gid CLN theo céc thang di€m WQI nhu
sau: '

Béng 2. Phin loai chit lugng nude Loai Wl Giéi, thich
theo WQI d6i v6i cong thitc (UM- ; %2" lgg : R?Gim
WQI) ( Bhargava, 1985) 3 35 - 64 Vira phéi
4 11-34 Kém

Béng 3. Phéin loai chit lugng nudc theo WQI
tinh theo cdng thifc WS-WQI (House and Newsome, 1989) tinh theo cOng thic WS-WQI

I .oai WQl Giai thich
1 71 - 100 Ch4t wgng nude cao, gid tri sit-dung t6t, gid thanh xi
Iy nurdc thip
2 ©ost-71 Nudc ¢6 chil lugng vita phdi, gid tri st dung cao, gid
thanh x{ Iy nudc trung binh., _
3 31-50 Nudc 6 nhiém, gia tri sd dung vira phai, gi4 thanh x&
' Iy nudc cao.
4 1-30 Nudc & nhiém ning, gid tri kinh & thip, yéu cdu ddu
t 16n néu mudn ning cdp CLN,

Béang 4. Phan loai chat lugng nudc
theo NSF- WQI tinh theo 2 cdng thifc WA-WQI va WM-WQI

Loai | WQI Giai thich
1 _ 91-160 Chat higng tuyét hao
2 71- 90 Tét
51- 70 , Trung binh
A 26 - 50 Tam
x 0-25 Kém
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i Nghienctu @ Trmodéi -

Bang 5. Phin loai chit lugng nudc

theo thang diém WQI tir 1 d&€n 100 dugc tinh bing cong thitc WS - WQIL

Tiém nidng st dung nwde

Nude ¢é thé s dyung trong dn uéng, céng, néng nghiép ma khong cin
%1 1¥, ngoai i phdi Jdm sach. Nude phd hgp vdi cdc lodi ¢4 va cde

Cén lam sach nhe ddi véi nwde sk dyng cho in uéng vd cdc nginh
cong nghiép (CN) yéu cde CLN cao, phd hop véi cdc lodi c4, néng

Y éu cdu xi 15? 46t véi nudce s¥ dung trong 4n udng, khéng cdn x¥ Iy
d6i véi mdt s8 nganh CN ché bi&n. Chat hugng kbodng 18t 48 vé1 cd
héi va cd cinh. Puge st dung déi véi gidi .

X 1¥ d6i véi nwde sit dung cho 4n udng, khéng hojc x1¥ Iy nhe d8i
vdéi mot s6 ngadnh CN. Nudce thich hgp véi cde lodl ¢d ¢6 khd ning
ch6ng dd nhung ddng lo ngai déi véi cdc lodi ¢d nhay cdm. Khéng |
dat v& mit thaim my nhung c6 the phi hop vdi gidi i ngoal o cde

Cin xt I¥ manh déi vdi nude st dung cho &n uéng, st dung hiu het
cho cdc nginh CN hay NN, chi phd hop véi sy gidi i ti€p xdc gidn

Khong phdt hap vdi nude ding cho dn uéng. X 1y manh d6i véi nu’dc
diing trong CN, NN. Phd hop vdi sy gidi i tiép xic gidn 1i€p. Khéng
pht hgp véi hdu hét cde loal cd, ngoai trlr nhitng lodi cd chéng chiu

Gid i 5% dung thip, ding cho nhiing nginh CN y&u cdu mude st
dung thap. Ding cho gidi tri khong tiép xic v GTT.

Chi 88 Chat lugng
WQI
91 - 100 | Tuyéthdo
hoat dong gidi td, giao théng thiy (GTT).
7191 | Ratwt
nghiép (NN), muc dich gidi ui, GTT.
6170 | Tét
51 - 60 | & nhiém nhe
mdn thé thao i&p xic irye HEp vai nude.
41~ 50 | 6 nhiém vira
phai
ti€p vdi nude,
31-40 | 6 nhiém hoi
ning
dude, chip nhan véi GTT.
21-30 | 6nhiém
ning
1-20 | &nhiémrat
nang

Gid tri thim m§ kém, chi s dung d&i véi GTT.

Ngoai ra, ty theo diéu kién ty nhién, kinh
t& clia mBi quéc gia ma ¢6 thé uy xdy dung cho
minh phu‘dng phép tinh todn chi s§ CLN phu
hap. O Viét Nam, c6 thé s dung phuong phdp
s0 sdnh vdi TCVN vé nudc mit:

[ Chi tiéu]

WQI=
Q TCVN

Tir 36 dua ra bang danh gid chat lugng nu’dc
theo thang di€m .

¢. Nhin xét

Nhin chung, WQI that sy 12 mdt cOng cu
d4nh gid CLN duge st dung rong rii trén thé
gidi. Tuy nhién, viéc xdy dung WQI ri€ng cho

.mdi viing hodc mdi qudc gia ddi hdi nhiéu thoi

gian, nhiéu cng stc, nhidu chuyén gia. Do d6,
mot s& viing hodic qudc gia thudng dp dung céc
WQI da xiy dung s§n (xu hudngl) hodc 4dp
dung WQI ¢6 sin va didu chinh vé thdng s6
quyét dinh chdt lugng nudc. Diéu ndy cho
phép gidm duge thdi gian nghi€n citu, cong
sttc v ddng thdi cho phép ddnh gid nhanh
CLN dya vao WQI.-

5. So sdnh cdc phuong phap dénh gid chi s§
chit Iugng nude

a. Ap dung cho khu vite séng Sai Gon: sit
dung 3 logi chi s6 chét ligng mitée

1) Chi s6 NSF-WQI:
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- Chi 8 chét lugng nude clia Quy vé sinh
quéc gia M§ NSF - WQI (National Sanitation
Foundation Water Quality Index).

- Téng qudt, chung cho cdc muc dich s
dung.

- Xay dung bing k¥ thudt Delphi.

- Cdc théng s6 dudc lva chon: BODs, DO,
Fcoli, pH, NO3-, PO4*, chénh l&ch nhiét do,
dé duc, téng chdt rin.

- Sit dung cong thite: WQI= [ g ¥ (1)
2) Chi 58 theo tirng thong 56- f -

Tinh todn dya trén TCVN dé dénh gid mic
d6 6 nhiém clia m6t ngudn nao d6 theo tng
thong s0.

| C] (3)

WQI=
4 TCVN

Trong doé:

- WQI : chi s8 chdt lugng nude.

- [C11a ndng d6 thuc do cta chit 6 nhidm .

- TCVN la tiéu chudn Viét Nam tuong itng
véi chdt & nhiém. '

- Céc thdng s& dugc lya chon: BODS, COD,
DO, TSS, N-NH4, N-NO2, N-NO3, ddu ma,

kim loai ndng (Cu, Pb, Zn, Ni, Cr, Hg, Cd), co-
liform.

3) Chi 568 twong ddi téng cong:

Tinh todn dya trén TCVN cda t8ng hgp
nhiéu thong s& (da dudc Iya chon) d€ ddnh gid

[Cl
Cong thite: Ty~ (2) " tuong d6i mic d6 6 nhiém cda mot ngudn nio
do.
Coéng thitc:
WQ!_[BODS}+[COQ§+ {551' TSS] [N NH4] [N No] [N NO3] {Dﬁu m@} {Kw} {Cofxform] (4)

TCVW  TCVN TCWN TC’Er’N oV

Trong d6: WQI : chi s6 ché' lugng nude

- M&i s8 hang bén phdi clia phuong trinh
dic trung cho midc dd hién dién chit 6 nhiém
twdng ng. T s8 14 ndng d6 thuc do clia chit
6 nhi€m, miu s§ 12 tiéu chudn cho phép ddi
v@i chélt do dugc xdc dmh theo TCVN tudng
tng.

- KLN 12 ndng d6 thuc do clia mot kim loai
nang dic trung nao dé (Cu, Pb, Zn, Ni, Cr, Hg,
Cd) thy theo ngudn.

- Céc thdng 8 dude Iwa chon: BODS, COD,
TSS, N-NH4, N-NO2, N-NO3, ddu m3, kim
loai ndng (Cu, Pb, Zn, Ni, Cr, Hg, Cd), col-
iform.

Trong 3 phuong phdp néu trén thy vao bd
$6 lidu ¢6 dudc cling nhy yéu ciu thyc thé ma
chiing ta ¢6 th€ lyc chon phuong phap dé sit
dung . Vi dy n€u ddnh gig mic dd 6 nhidm cia
tng chAt thi ta st dung phwong phap b, n&u

TCVW

TCVN rcvy TC W TCVN

dénh gid mifc d6 6 nhiém tOng thé ching ta ¢6
th€ st dung phudng phép a hodc c. Liu § riing
phuong phdp a cin phdi c6 ¥ ki€n cta céc
chuyén gia d€ xfy dung b6 trong s6 cho timg
dia phudng khdc nhau.

Trong khudn khé bai bdo nay ching ti tinh
todn vd vé phin b mtrc d6 6 nhiém theo
phudng phdp b.

b. Céc bi€u d6 phan viing chat lvgng nude

Tinh todn chi s6 chi't lugng 13 mét trong
nhitng cOng cu quin 1y chdt lugng nude gidp
nha qudn 1y ¢d céi nhin t6ng quan, todn dién
vé tinh hinh chit lugng nude trong khu vuc
nghién ctfu. Dya vao chi s§ chdt lugng nudc ta
c¢6 th€ bi€u dién sy phén b6 ciing nhut tinh
trang chat 6 nhi€ém trong khu vuc nghién cttu
bing bdn dd mau, Dudi day 1a mot s6 ban dd
mau thé hién gid tri chat lugng nude khu vyc
ha luu sdng Pdng Nai.
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Hinh 2. Ban d8 mau phén viing chit lugng nudc theo thong sd Pb vao thing 6/ 2004

Nhin xét:

Theo khdng gian: ndng d6 Pb cao § thugng
ngudn va ¢6 xu huéng gidm dén vé phia ha
heu, Pb cao nhét tdp trung tai tram Binh Phudc
WS2 theo s liéu do dac thang 6/2000.

Theo th&si gian: tiY thang 6/2000 dén thdng

6/2004, ndng dd Pb khu vyc song Sai Gon ting
ddn vé& phia ha lwu, tap trung tai tram Tam
Thon Hiép WD3 va tiéu nhdnh song Nha Be.

Ban d8 mau phin viing chdt Iugng nudc
theo thdng s& BODS vao thang 6/2004.
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Hinh 3. B4dn d6 mau phin viing chdt lugng nudc theo théng s8 Cd vao thang 6/ 2004

¢. Két ludn

Khu vyc sdng Sai Gon 14 noi tip trung
nhiéu hoat dong kinh t&, thuong mai cong
nghiép s6i n8i clia thanh phd HS Chi Minh va
cdc ving phy cén. Do d6, tai nguyén nudc mit
va vi€c qudn Iy tai nguyén nudc miit § khu vuc

thye sy 13 mdt vin dé€ cén quan tim d6i véi -
cdcnha quén ly.

Dya vio viéc tinh todn chi s§ chdt lugng
nudec WQI theo titng thong s cu thé bai bdo
d4 dua ra cdi nhin tSng quit vé& finh hinh chat
lugng nutde mit luu vye sdng Sai Gon.

Tai liéu tham khio
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3. L& Trinh. Quan tric va kiém sodt 6 nhi&m méi trudng nude, Nha xuit bin Khoa hoc va K§

thudt 2001.
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