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—Water Quality Index Approach to Water Quality Management
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Abstract

To compare the different water quality parameters on an equal basis, the transformation furn -
ctions, which are developed and applied by the previous inuestigators, expressed negative- exponen-
tially and parabolically are employed. Unweighted additive and unweighted multiplicative water qual -
Han

tiplicative index is more sensitive to reflect adequately-in overall quality which may

ty indexes are selected to apply the river water quality.As a result, it is believed that mal-

with

zero or poor quality in any parameters. Water quality index systemis responsive to changes in wa-

ter quality resulting from municipal and industrial waste effluents and also is an effective method
for indicating and reporting overall quality and expressing quality trends in the giuen area.

result

gk BUEBORS Mty REIH =2

1. &

2

A - K - gETES] KES PR - LR -
B 2 A - ShTelel QA o2 g
(mg/1, ppm) & FRsk glch KEE 23
SRR PSSR ERE S
or3 pH - DOC (i5fE ) BOD (LR MR R 22
KRE)RES 9 H5&ES el E HASRZ X
R 9ok el vk o] ke HH L of 57Efel
i*l-SPt BHEEG Effigd A= AHEA &
cxuk o Sl WA A L RAA

Kol Al = & BERE FA Z3ch

Wl 2] 7|

* KIST BIBSRBIMRE MRE
%% KIST BIEBSBIARE MEE
% % % KIST mﬁ%ﬂm%ifq - THtEt

(Environmental Quality programs)$ & &4 ° 2
F17ehe ol lel HUkAESL L HEREOl SR IE
1 S B s = Rt ol - g i T R S i
5o BUES R4yl $1dke LEo] WERsk=

Yideol BAECl HE Sty tA WEE L
Rzt ok, BREPES] BHLE o7l §1shed

BEPTS vhebi & shebed el B isEshed oF kA
w243 AAe) shelbhei ] ghe] wwslr} st

=)
o] = Aol vk Bk EH Bl Al = HIERE Tk
£ Holdlx Zde) shAlel 22 whx| B
Ko feipikfel e FE A8 RTES MK
’T shod BIRAR AR (GNP) 2 2, #fiic] 3#E)
1t E s (CPL)= 77 FEaksl ol Bl
rFIJ *‘ffﬂ—— sl Hi—lfii = Firsk= B

1B (Environmental Quality Index) & &%

_36._



TEst] BREIFHSE sl Ao] nizbA el 13
c}.

EBo) v M uhrls Aol A& o] HEES HE
By ¢ sk K EIEH (Water Quality Index)
KBS (Air Quality Index) 59 Al&=®&
A BiEl Aw KEHRK
o 3slel AEsta ol KRHEHEEe =3t

ol Fatmal ahel.

£9l 5t 9l t}. 56D

2. —RIEER

(1) #45 # (Transformation Functions)

fEfES] A EMES bl e —oll 25, pH, R
B, DO, BOD, 5 - 5% JI5El 223 24 &
Az% wwstrl e o] Weh. 5 pH52 DO 5mg/
15 KBS MR 2718 vm - £ 8 2
Teste), 2elmE 2 WEHESS @1 EH
o2 $pmale A= wad =t EHHES =
Sojof el o EME BFRET A KE vl
e o sle] AA ook ghuh. ol B0l
KEMEE 571 dstgetwd o WfEs KH
ol ®x) & of 3k pHe}l IEEAp Eoel el A
=7} chEe),

KEBERAE TS —Ear 2719 88biko] &
Perol A Mot (KNl A Kl vl R
e =z, odubd o JWEE FolAFE KHE
o oe Y}, KBTS 8 R U

(Tramsformation Functions) = B&#F#  EHE

=2
) P
AA T

2|

Z:)

ol ok 7B

(Negative Exponential Functions) 2 Z735}
£ ZHo]| A gstel®

fi (xi) = exp (—ai xi)

AANA, xi isl T s
ai il Tl RN
fiGei) il P T-2) SR I
SHRERINE L 08l 7S [ AT gl A
AT 4 9 KEeH 1o AL K

BiEES Vel el v pH, 259} 2H #
BB -2 KEE L} BE v = R &
A FHA L] g vHERH A b4 45 i B
2 FBPislch

Walski ¢} Parker™ = FMiKe KBEIL#ES
B2 BEE S w59 2™ McClelland ™ = <oF
Ao) EE FAbsle] KEBHEIRS Stk

=

o)
ST

McClelland®| iR & ##7stel 2m o] A= I

IR el ItmmEEE £HE + Atk
Walski ¢} Parker ¢ 3Xo] McClelland®|
guche @RSl Aekd we RS BHE

4 A gEFE 4 vk McClelland ] HifgS 75
X o 2 EHSI Walski o Parker Kol =
F5o] = HAQ A= HEE I

Walski el g+ ZHH (BODs, DO(%)) & Me

Clelland fiifig 5208 (#3193 o}

WIEmESE (%)" 1 £ (DO)—0.00003DO* +0.015
DO—0.2

pH" : f (pH) = (25— (bH—7)2) /25,
2<pH=12 : pH(2, pH)12 f (PH) = 0 --+(3)
BOD; (mg/0)* : f(BOD;) —exp(—0.12BODs)

NO;—N (mg/0)* : f (N) =exp (—0.2N) --+(6)
PO,—P (mg/0)'* : f (P)=exp(—2.6P) ---(7)
75> (mg/2)" : f (oil) —exp (—0.016 Oil) --+(8)
KB (no/100me)" : £ (C) —exp (—0.0002 C)
&% %+ semi log paper

=
W A 4lo] =W 27 29} Reh

0.8 -

s
o
T
|

2450 Wit

e
a
T
1

0.2 =

0.0 1 L 1 1
0 40 80 120

Dissolved Oxygen, mg/@
7 10.55
pH

3.55

(a2 -1) DO - pHZHEE I

_37_



34657 Coliform "/100cc 11512.9
g Ol Cresseme/t g

POL-P mg/0
0.27 0.89
L0 T T j
0.5 4
v
=
]
&
&

0.1 =
0.05 .
1 1]

58 19.2
BOD, mg/0

7 e v 115.1

S8 NO, =N mg/e 115

(O%l-2) BEENEREN
(2) A B (Water Quality Index)

Mo AKEstebel Bl BIEES R Al
A o v SMBEBEE Y Fd =
o] BHABEESS fradted WM—MfER FHS
o] of shiul ool & o7 Jke] A=k
A7 Brown etal® o] Alqkqt Hrke =4 A
N BBmEES Asd o2 il Hadste B
i E 58 (Addifive Water Quality Index) ©]
c}.

WQI (A) =éwm (i) eeesees e 10

A7 A, xi:iyAl shelel e o] HEE

fi(xd) s sheled el o] B EK

fiti
wi o il shelel el o] FH XN EfE,
i}i‘wi =1

n:sbebele]

S 2 2K E S (Multiplicative water Qu-
ality Index) 24 & 72| KEstelel e 7} 24k
KEell 1A o 3e weh RlzEAl vhebd F
el e

WQI (M) =gr i (xi) “*

o] F KEEWE £% et eol INEME

wi® fimmsted A e HEEme 2 AHEAE ¥t

71z gol AL ohi= = Badel g
£ A5l & Bhest gol Fwd 4+ Ak
BRI B © WQI (AU) = 2 fiGd)/n

A 2 SEEIE o] &% KEBEIHFEC = el
o]l &3 AL glxul FFABREEEFE, HFAK
BIEHY ol A= B HBRAKERER
(Root Mean Square water Quality Index)o]
c}

WQI(RS) =/Efi(xi)2/n

3. EIKEO2 EA

KEIRBEAE AA 2 sha 2] KBS o124 W
o stertE fmiEsky] 91k EELEWRS KE
PEERLE ol &5kl AEHe 54 KIE
KK F LEKIRS]) KERIEES K BB %
BERBE 2 OKEHEEE 13 23 33 b

0.8F

0.6
t
g
E A—-—A WQI(AU)
ol O0—0 wamw
0.2
0.0

(A8l-3) AEKE®S FEMEKREREL

Landwehr ¢} Deininger?® o] ¢ 3l KE45
Boll ZAbets AErHEe] KEAMEHEBA T
st pnfte]l |3 o ALl 4 KEEE
= Zo WQIMU) 7 7H3 £-2 HHBEIBAGRE 7t
Ax el 2W 3L Axn= WQI(MU) 7t

_38_



WQI ('AU)‘L‘i}'{-, Zrel ¥ 7 Bell = WQI (MU)
1 0.00] fgich. = WQI(MU) & & B
RS RIEfEs ABIERC oA L o 32 WQI
AU) Bc} 2@ o + ek 7 He WQI
(MU) 7} 0.001 = A &

ok
2
1ol A 2 uhe} 7o)
ABBEEe]l 92.000MPN/100m o] 1 7] = %o c}.

KEBEHEBS FiEwE, BODs, ABEH
3 WQI (M[D 7} 2a3-Ex1d e WQIZE 0.0
2 ﬁ(’}%ﬁ 9| Aek3t F 7t 7]
= £ (EBUKEHERE RH=
o] "'1"?"7" ]-‘:P 01—311 ok H@A EEiTAKe] KE

WQI (MU & #/58k% Coliform 2| d3ko 2

=
=
=
LOR
3l
7
O
=

BAF5d o] FHe = fFBUE 0.00] "k 2
Lo Bl wilke] KEel &FESlZ AAAE K
B e WQIL(AU) 2 4835k Aol ubzhd
shrbar Abed ek,
1.0
0.6 18
t 47
é 0.8 7R
Sloaf 108
g
e o
Q2 2
éoq_
5 e = T = 5=
el
(O™ -4) FEs0 HIRFIWQI (AU) 2| Z5{L
BILES NEA B, SEKEH 235 T w0 awe | Seul gee
AYFRE, = wFEXK PR, o B E oK iR K
Hel F&B (18, 48, 7AH, 108) KEMKK (M121— 5y EEEHIEEIWQl Mu) ] Z{E
T 1d 4, 2359 )l oo 4 xi= njelzt
o] WQI (AU & To|Hufshell 4 od 5% x|d o7 e e
Hedzbd A o8 o] %o ke Jepdicl o] g ;
g A BEIT-S Eel % il A 2l mel KEREER S BRiE B e R
TR 2 BEAKZE vl el sl A w5 drohE EHEE FoRsta =3 AN HEMEES AE
AHA S KERBA A S 43 Jdebl Fa 2 sled B— KEIEKE KBl KBERKS
ok 2® 3, 4,544 WQIel #{bE F+ £ Fo WQIMU)7F WQI(AU) 2t} 7H7 FIE
F1 AEKEHS KEHEE (1975)

i 1A 17H 44 7H R T 104 7H
N (B SR il SRYE TS i BRI P TE il S A
pH 7.3 0.996 7.4 0.994 7.6 0.986 752 0.998
SS 6.0 0.887 49.0 0.375 11.0 0.803 5.0 0.905
DO 94.4 0.949 94.0 0.945 69. 2 0.694 92. 4 0.930
BOD; 2.0 0.787 2.6 0.732 5.8 0.499 8.5 0.361

NO,-N " 0.04 0.992 1.6 0.726 0,18 0.965 0.1 0.980
Coliform 26 0.995 320 0.938 92. 000 0.0 8.000 | 0.202
WQI (AU) 0.934 0.785 0.658 0.729
WQI MU) 0.931 0.748 0.0 0.625
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