[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

ﬂ}k&ﬁduw‘hﬁm‘gu»@

Ol Jame Clildg ke el
Yor BV Slois \YAY DLl 053 o e i o353

-

53 01 51 eslizwl 3 (MDWQI) Sdwld] Of cidS g oils K anwy
Ol (s 2l s et 0b5 )

‘;lc-;f)&-b L«b) QQ&L‘S| Jf}”" cf‘;"ﬂkﬂ u;'}sj‘é“ ‘V‘SJE:;‘ Jw}' gv‘ﬁb rﬁ&‘ Jl.:..;,_,S “‘;?u uJM
Ad.&:aua L\b) Gvdﬁn&‘;\; Wbl

EAVARVAP RN JURT AN/ AAY e sl s

e S>>

S ot ol it Ot bt e (sl D wlie ClS b S s bt (Sl ) 3 HDAR g A
e _.,/'CJ(;,, CandeS Coanad s oy o2 O jl 5 C3b 4w 57 (Modified Drinking Water Quality Index: MDWQI) _sLi]
3,8 oslizad VY90 Ul 3 Ol o) (s bl s ool T T oS el

elil Ol S (sl il 51 5 s osliza] ol 4y (6355 A4S Sloo goast Olgies O A4S S gt YV SIS L gy 0 99
Slacs ,Se Il sldes Glo Sl jslmie los gz sl Jole 4w jl oslizal L MDWQI 25l 5,5 oslizal aglis jls Olsins O
s lee B gt 3 ol oS lial 4 a5 b O i ColS L 308 e telons Jlns T s a5 S5 s e S lnis
o oo o s (= FF) Conslial 5 (FO-FF) (5o c(F0-VA) Lo ia c(A+=9F) gt (0= 12 0) le azs =i

30 S b gt 350 4l 53 5 A i gt a3 35S e 5 ST 740 oiS MDWQI ol ol i\ a3l
CF i b sl S St e B octal o o5 g o) (SOl 53 5 0 hea s o olis S8 o 5 5 e et
bt e AV 5 PV IV i (T i 35 48 gy i 5 ot ek sl o 4 oo

SMDWQI artls 45 sls S aafllon yl 540 (35 Con )AO 39k MDWQI ozt jLial (55 4 35 Ko 2§ pS A2es
Lis o s 33 03,28 oy Wil 51 Ol on 5 S oo o3 sloel LB sk 0 5 s 0 oS 0 L) O mlio S O (sl L
28 eslézal Sl wbie kS bl sl

Olal ol CkS Gasls i 25 O mbe (Guaals] OF gadS 035

55iS OMol 5 OF Lwdige S 5 o il wdige L) el )8 )

535S OBl 5 O wdige OS5« and dige el I8 Y

S OB 5 Ol pwdige &S 5 (e wdige bl IS Y

sl osls g (Ko e sle ol (g o dSils skl clapee Cldldg wdige 5185 -F

\_)b.]_‘ v_{.&ﬂ f}iﬁ A.<..':J\> cCMJ:‘J.e_: S ISES)s M‘@b g.]a.:m C«.Z\.L@.a w.c.l..@,a U"’L‘“;)ls -0

LS;":"E .l.:@,.i L;“:‘):’ rj.lﬁ el_<:~v".> LC,«.'-_U_E._?;A 9 w\ IS, WP L I )LLJLLA\ cd‘s\éf- CMI:U.@ L;.q_k..é,n 6\/;5; -5

M Jw:é.a;l L;\':'Ji Cﬁl& amb c\:,w.\.i)ja:m 9 dw.i‘ VS, WP L I M‘@b Ja.«&u Cﬂ.;:\.,\{_: wa.)v\.épa wL..;:)'S -V

g e S p ke 80 (s jhames 5 el eV 0 A Hlslial cdaes Cilig wdige (5153 (U gs 0diny $3) —A
reza.sacedi@gmail.com


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

S ol S oo g YY Sleslin wl L OY) 0K
Sz b el e s g sl S DWQI 2l
S Sl gz DLl (1) i el 5 2 >
s (1) (el 5 an g5 (Y) gl (sumaas 5 O
Sleo sz S 3l bl povs Ll 5 S5 o 2
DWQI jaxle io 55 5 ¢ same b <11 (F) 5 Cotie
S Slslal Ll aals Jg3 LB oS Lasld ol s S|
Sl o =S80 by Dbl ( Sy alex
Sl s (6 dyillan e s glailw (53l luikl
w01 55 oo 5 awalis Jlas 5 O A4S Sloo st
257

DWQI jast b anw s 53 L 550 o 5350 5l (S0
() 235 &) 30 LIS o 3T Ol 255 G55 o 5
el i O sls DWQI el s
Sl AS Sl gzt 035 35kl glr 4 L3 DWQT
Slas,lill b O A4S Sl past laik sla oo b
2L bl aheor 5l s e el Bliae O uds
33 S pkOlanl 5 e3le aulos 4 0l 5 s 13U DWQI
a2l 3 gad o L3l aglin e 5 O AS Dl st Sl
T it S e 4 3 35 stan L
Sl el olg kel i 4SS Dho st
(V05 F)

5L DWQI Lasls oS50 iass ol 5l da
sl POl Lasld Ol b LTS Gastls G s
Modified Drinking Water) jasl il of c—is
o2l a5 5l e 3 (Quality Index: MDWQI
seeins el e CdS L5l sl— of 3l MDWQI
odhe B eslizad Ol il w5 Sdoals] O oS el
Ol s s S e S 51 S 6 e S w1
35,8 o O cslem 5 0l oy st li ol Ll

L b, 5ol
MDWQI 2xls axw
ol cuiS slsosls MDWQI Laxl i ac b slus

6\fum-uw‘jcﬁw‘du&d}k)30.\_n;ld)}]@;-

\AA

ool O CldeS (g8 (S LS S anwg

4o dle

e G b 51 O e S kS 5l IS s
Alas Ol e S glas bl b ol iS Sls gax
el S & Ll 5l 4 ST S e ) se
Slr ez 2l CokS Sl s 5 il s Lol 25 o
daly 55 JS Sledbl di3ls 45 BB S e 5 Ol ke
ol J Sl S el sl i Ol mbe cdS L
g sl S an O A4S Slo et LS i
(Water Quality Index: WQI) o cuiS sla axls
ke B ol 5l esbizd LWQI a5l v
Glasl b o pad) (0S5 eols S an ) O S Sl sas
oo 5y O alie kS IS Cany o3 gal s
(1=¥) &S s

s <3l L () Horton aews s WQI 2l 5L ol
0313 e 55 ¢ sazme b Ll 5 O S Sls g 23055
National) sisze <L (53legr o sl OF 51 A
S5l esliul L (Sanitation Foundation: NSF
615 NSEWQI asls WQI Lasls Sl 5 s
303 S y5b At 0 5SE Oles OF 5148 3 500
S Do st ol 43Sl 3 eslinal 3 50 Olemr ol o
et 53 88 b s (5l J510) 55 el o 5
S5 S1 3l a5 e iz Sl 3 esliswl 5,5 NSFWQI
AV PH (NF) o e oS (VY) Jsdos
i () 0) Sl ) e g gl 520 5S]
IS5 CA) Cosds (G ) ples Ol a5 (V) S
Vo b o NSEWQI st i (+/+V) Sl
2 ((=Y0) s o5 g ol e 5 ons
SV o) Il 5 Q) Gt (Ve —00) b sie (YO-04)
V5F) &S o gdyail (40

ot el Ol S S5 el ks
53 AVY) ol od sl OF S el sNSFWQI
ol dS o o el (O kS sla s s Ols
Slagatls (s o oLl plal 5o O el Sua L
Drinking Water Quality) _jasl il ol cis
Ramesh Jts 0l sie 4.6 55 o odsl (Index: DWQI

%ﬁ yﬂﬂ%
1B9 P il /g 6l /oudaib 693

Ol buzo bl ags ole (ol g ju ole solibad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

O)Ke2 5 gowrmw Lo,

dns 5 Goealsl T 23l Sl st Sl esli ol b &S
3303 S AS Do sast Sl (5l S 53 Al e
Y,.]é.'./a SSeslls as by s MDWQI 2=l o
s s e 2l mbie s (Dl 3 b Sl Bla)
oS de SSSe alul 3.0l sl Sdwels] O S 5l
SMDWQI axli a5 gl of S G guast Y
Slas, bl 5 (V Jodsr) B bl Jilaasls s
Sl Ol g 4 (5550 S ) Ol Skoelsl OT S
b S ol 51.08) s S 515 esli ol 3 g0 4 clis
Ll Gdalal Ol Olge a oalaal 51 13 e 5
Selal OF S s lkal 1 eslil iy o gls30S
(+ MPN/V+ smL) s 8-e p —&dS Slas Olge 4y Ol
E e pidS SLme 55cnl 1o s @l S b
Sbre liie b s w5 s vo MPN/Y . vmL

dowie INLI 3 b e (sl O e s kS

WM

RB s e (ol i ped 5l ol T kS (sLsesls
Sl Cons s MDWQI (a5 ls e 5t arsles
Ols 5l e ol |, Ol e S s Sk
Sl Bl Ll 55 a8 plaelSasl ol 4 sad slaolKans]
GRSl Il 53 b Jler Bl (of AS o puas
L3 e Ot MDWQI o ls 4l (515 coblods
A graa= ool LMDWQI jaslsan oy

WSl e
lie sl 5 OF S Sl s sl (i)
055 3555 iS Slw s IS Bus S
Clhoyart 5 il Dlo st 1l S e (et
Sl ol 0 csdaias Gl bl o J ke
ol S cdsie jasli s« MDWQI axLs
(Acceptability Water Quality Index: AWQI)
Shelal Of LS 5 il olws yust o
il St S el das e Hl 8 e g s 556 |
(Health Water Quality Index: HWQI) i

MDWQI un"uﬁf‘_;b‘u"a:salrpﬂ" J)J %an".‘-)‘-\lbw| ,pLE.a :\ JJJ.?

) e IRHEARRRTA
Al S and
w,) Slre Sl Slee Bl
sk ooyt

\ YA = mg/L (AD (‘Mﬁﬂ

| YA - mg/L (Fe) ;pal

\ A /0 - PH) £l

\ Y - mg/L @Zn) s,

! s+ - mg/L (Total hardness) |s' s

\ YO - mg/L (Na) ol

| foo - mg/L (SO; ) <l s

) Foo - mg/L Cl) a s

\ VO s - mg/L (TDS) J oo el IS

) Yoo - mg/L (Ca) pds

\ Y - mg/L (Mg) o 5o
b9 oW s i
Ol ! Bazo Caiil Sgs ale ozl Liting fy ale solilias VA4


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

ool O CldeS (g8 (S LS S anwg

MDWQI o ls 4 (639,5 &S Ol gas S e g 3 Ikl polie ) Jad> aalsl

S8 et syl s
Ay S g2
(w,) Sl Sl e il
\ 1/0 - mg/L Sl 0552
g Ols gas
¥ o) = mg/L (As) Sl
Y JARYS - mg/L (Hg) o5
Y o/ = mg/L (Pb) —
\ V/0 0.5 mg/L F) Ll
Y oY = mg/L (Cd) o 3238
\ 0 - NTU oS
¥ /40 - mg/L (Cr) 5,5
¥ Y - MPN/100mL e p,alS
\ \ - mg/L (Cu) s
A ¥ - mg/L (Mn) 35
- Al = mg/L (NO,) <o 2o
- 0 - mg/L (NOy) ot s
v \ - - "Co. ISV, +C ISV

Glas Sl sl 51 b B Jole S o s L
5 S o ol 5l aS il aesls a8 gazms 55 5 4 50
Glas 1S3l L3 slme 3l Jass Sl 5l b 55 B el
Soleal bes s o F s F felse ool Jlas 51 55l

JJJ.J&WWY)\ 'hf‘))

w
. 9
E:];— =\, ..,mj=\Y,..,n )
ZW‘L'
i=)
n
(w XN )
J 9
F:j=‘ M)
Y

R L R g R R e e e  C

(82903 AS Doy Gl Sos el para (O
CotS 5 0l e LS S oh s aile Ols s
St Al O e Sl ot b alis 53 15 S
i 3 sktas s Gl 3T Ol kS IS onsy
<l MDWQI a5l axw g5 55 oosline 36 ol o S
G P e el b A (S350 AS Sl s
Ol )8 5 LIS cpl s S i b 93 oSG O e
Slestiwl b5 Ol ) el jor 53 Of S Olaasins
Sl ol s (S35 ol 2 3 el s ST

el odal V gk 53 (63555 Dl st
LMDWQI 2>l MDWQI 2l b aslss (2
Cawg boojs Jole 352 o auls Julo an 5l esla
Sldolbl S5 ble s B) Sl s L L1Ss sl oF)
S Sl S Dl gast slaas 5 AU F fele (F)) jlas

s %ﬁ yﬂﬂ%
1P P Gl /g 6 jlou /b 695

Ul bazo Cublsgs sole ozl Glusg o sole oolilad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

O)Ke2 5 gowrmw Lo,

uuk’”““\—""dlﬁfCJWNSE}fU ))l;ﬁ.awfm-
e

() 5 0) ks, 5l s 5 « MDWQI 2zl 5 F | sl

I
F = NSE
-/ \NSE+-/+) ©)
Al Al Y
MDWQE)\ - ._—VF\+F*+FV *)

V/YYY
Ly, sleslel Lo HWQI ;AWQI gls o=l 55
Sleo past 5 o e Dl gt 5 A Wl 35,5
skl MDWQI [axli sl cis s 5 sduaid (o
U o gods (¢ daly =5,) MDWQI 2=l
sde 5 ColS o eslel sdas Ol do sde oS ol Vo
s taarb ¥ Jadr 5l Jlo CodS sasplis Ve
Glae .ol oa s SLHIMDWQI axls Ll Can
‘gum>@)>quu%¢;yu¢ﬂm Jsd-

Wo, 5ol AS o pas S35 i Wy, Wl 53 oS
e o] Slre 5l Sslante AS Caosat 5y 0
Cloo gzt Bl N 5 (635,55 S Sls e sl m
slas ,Seslul Js sl Nq. (s le 5l slete 4S8
Sl S osluil sl N, 5 83555 kS Do g
s Hlas Sl bt

Sl a5 (S5 bl B fele anloes ) slites
Jole e 5 0l e alos (B ) Slme 51 55l
Normalized Sum of) L Jass sas Jls b ¢ gazes
4 NSE 5 E, - Julse 55,8 a5 (Excursions: NSE
(g e deslme B ¥ a5l eslinal L 5

c
E = 4; - v
q; quj Squ ( )

n

> v, xE, ) "

NSE=L

Z(wqiqu’)

J ol 5l st Compa s S B, Ll s S
J)‘.,\;.L:Mv‘ )‘.,\fu SVaj cc‘] )JL;;Z,« \“A:.a‘}.g;'- - ble qu ‘r‘

MDWQI a5 5l eslial b o gl CodS duaid ¥ Jyi

o s o=l Ll Coxl s
el s ol gt Ln s e 40—+ e
Spde ol pllae a5l sk 4 Of kS Av—Q¥ e
st b slhe plan 51 Ul (A T 2okS £6-v4 b
Spdir ol sllas a5 IS O is Yo-5¥ S
Spde o osllae w31 Y sans O oS —¥f e

b end s f ool plas 528 53 Sl 5T T e
350 4l OV sliad 4 (g 68 bl 3 Wl 8 B s
el T s MDWQI astls a8 )5 )y
pled o5 3 annlons (VT4 ) S (slags,ls 2 go
Gla sy DS (sla Joally s b O S Sl puas

QA B 6, S eIl skl

® %
%ﬁ J 1P P Gl /993 6 ok /i )93

Ul bazo Cublsgs ole ozl Gladg fu sole soliliad

14

13 4 503 5 asdllas Ol
s S ah gy Ol (6 s bl 3 axlllae oyl
Ol 5 TS, i Fr o e b Ol sl BB 5
O gl 6 3blis 3 2y plail 228 Ol VY s Bl
Sobise el s 5 o e S plazl STV L 5
IS let S ag l addlas (il 53 500 51OY)


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

AY Slael S L ol Ol ﬂjﬂjqcu‘wn
3 4 L, MDWQI axls jlasl slul :Ske o 5L
sl sl Gl (ke VG sl olant|
a8 dol C i 44 540 5 5« AWQI ,HWQI
OLal YO 535 Olwns S 5 o)l sladll 4y b gy o o 5
o350 s MDWQI 2xls slael Sll o Sle 528
Sltal Sl 580le 55 Koo Ol ¥ 5 F 53 505 ot
Sl 1B 65 e 5 lase a3 gdoms 3 LS S a0 el
il 580k 5528 Gla0k il 51 s 3.0 JS2)
358 el b 5 Jlo mlaw s MDWQI 2 ls 5Ll
sl sl Gl ke (ol & Jsdr Gilles
YA 550 0F 5 5« AWQI s HWQI MDWQI
O 30,8 03 Slaobul 53 5 4 p3lie pl el it
MDWQI [asle ol cpl ol ol sdal e 15

sy b Okl & bgspa oo s Ol CekS op Sl

ool O CldeS (g8 (S LS S anwg

MDWQI asls cowles Jdou
el (gl Bl g Ll s e s @
e & Laxl s ol oo wlu= MDWQI 2l s
O AL il s Sl sde 4S Dles st 5l el o
MDWQI a2 5l Jorls b b (o yoast 53 S

A e 5 e 5 s S alis

Laassl
a3l esliial b g 5 o s CekS oL
MDWQI

Shealiul b ol ! wjﬂjqc_{uq,_@gylsﬁﬂ:
aJwTYI djk)bﬁ)}bdw.w‘eudb\\ Jg_.ij

Ol e 2l gl 53 AWQI s HWQI MDWQI sl jasLs ¥ J gt

b ol yat
NSE ., 5V S 5 A AWQI  HWQI MDWQI ol ooleds

AWQI HWQI AWQI HWQI

ey CIPRLs (e SUPIG Q¥ v AY S okl )
POgER o] (2 RUPIE qy Yo AY s Ol Y
EEo" SUPIE EEo" RUPINE Q¥ 10 Q¥ desst Y
e Ll sle e Ll 5l AY AQ AY Oleas! ¥
e L5 e L5 A va AO A0
e SUPE (e RUPNE 40 AA qy SV
e IRPRLY e Ll s v va 4 FERPY \
e Ll sle e Ll 5ls v VA AV Ol g A
e Al e sl A AA ay ol s dleajler A
e SUPIE (e RUPINE vV v\ V¥ iy ol
e Al e Ll 4 A AD Sxoy Ol )
e SUPIE (e Ll YA VY Vo Sl ol = Y
e NUPIE e sk A4 AY A$ Oy Y
e Ll 5 (2 SUPING a0 ) AF Ol V¥
e alysl e RUPIE AV qy Qs baw YO
e Al S L5 v¥ AN At Ol sk 5 Ol V7

- v s B9 2 W

Ul bazo Cublsgs sole ozl Glusg o sole oolilad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

O)Ke2 5 gowrmw Lo,

Ol e ) gl 5> AWQI s HWQI MDWQI (sl jasL ¥ J g aols!

b Sl
NSE ., 5V B 5 o A AWQI  HWQI MDWQI Oleu osled

AWQI HWQI AWQI HWQI

(5 O RS Ll gl AV A AY oo WY
e SUPIE Page SUPE v A$ a) S A
e sk gy RS YA vy of SN
oy BUPIE ol RPN a4 s A$ Okws S Yo
(= Sn,| g | qy V4 AD sks oM
Y 508 pups BUPIE qv AY Ad bl s YY
e BUPNE g SUPNE aA Vo A¥ NUCH VPRV 1 S
g Ll 4l RS Ll 5 40 Vo AO oS oYY
(5 RUPICE RS Ll 4l AA 44 \%2 oS Yo
o Al pups SUPNE a0 A AD RN
ppEe a5 pogsy BUPIE ar V¥ A¥ ol vy
PR SUPIE PEgEn SUPIE A4 AY A$ ESa YA
e SUPIE g SUPE s¥ £0 £0 OB Y4
(e SUPIE s BUPIE a¥ As AV Olden Yo
g a5k pogsy SUPIE A¥ a) AA IS
e Sl gl (25 ol gl 43 va AD eS8

[
.
[

MDWQI o5l coursg

Cld
Jwgio

G

(Gl 5 Kike) MDWQI s Ls 5 eslizal b Ol al (i 05 o s CokS IS g ) JS2

® %
%ﬁ J 1P P Gl /993 6 ok /i )93

Ul bazo Cublsgs ole ozl Gladg fu sole soliliad

4y


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

MDWQI axli 35,5 iS Slas sast VY Ol Sl
(SUsel 055,25 S 5035 o 555 3 |kl lids
OL:G)J J\J.))J .)J‘.L;Lf_..ﬂ‘.l})} o)‘j.a.b a_,_:.?-)&jjcpH
3 e o S A il s Sl e A4S Slo e
slacl gauaid wsls oL ) s &5 op i 150
Clle Gl Ok Ol e ) 5538 (0 25

C,\M‘QJJAJ“)‘Y Jg":');ﬁﬂw)'ki‘))b

wmlzals Y S50

Sl O oS (g (bl S anwg

L (Ol Oljer comm ) 535S wnd 3 slacl sduei
> AWQI ; MDWQICHWQI (sls sl 5l sl
MDWQI astls bl s ool s asls 0LE3 T S
e D5 e 3 5SS ) sl 740 s
VUSS (Y S sp e b e sl e s 3 5
2 Ol S Sl past (o3 o ) s &
el 14 sl F JSKS a5 L d‘)“)}:;sck.w

AWQI (C) sHWQI (©) - MDWQI (i) sl sl 5l eslinal b (0L > 05 o= ) 5955 a0y ) 6"‘““.’1 shuaidb Y IS

>
1
Y¥IY

(du00) 3, lastiw! 31 Jaski
i>4

o

FAARG AN SE I G AP
3

Y

A
v
"
\
)
\

<.

2558 g 53 O (AS Sl pas (A3 oo ) 5§50 S

- 9 oA
1P Glisls /pgs 6 jlosds /(s 0,93

Ul buzo Cuiblsgs ole ozl g o sole solibad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

O)Ke2 5 gowrmw Lo,

g 5 S e AS Syt g3 Bl b0 S
S0 5 e 5 5 a) o 20 e VL L
S350 AS Dleo s 5l s 5 Ll Gl amd o
J;gbﬁdu;)\}gbw_j)bdt_w‘\r)b

o] I Wi Sl g 4 S (lada=e

D5t

[MDWQI 5L cunig
! S
Cled

B e
.

Al

18
. (D)

(MQ/L) o1 50 clale (mg/L) wlysls clate
>v. 0 <v. 0O <o-\0O <.00
>y ol Yyl

(O Ol o ) 5538 funs 25 o] shuaad oF IS
('-;};-A chale (A-J)j -\-1‘3_9.\5 chale (u&“) uwl.wlﬁ

MDWQI asls 4 (535,55 AS Sleosas 3l 5t 5 k1,58 Sd> b0 JSa

DL ASL;H?- DL c(J.:.gb)‘ OL:—M‘) Jj..: Liu'o cla_.»/ DL HWQI
53 e mlaw 53 AWQI jasls Sl Kike Ol 1)
HWQI LSL‘”UA"L:’ aS JAJL;‘: oLy J&Z o}%..: Clls
S50 s s GBS IAYY 57N 55 L5 4 AWQT
id P e a3 ol CodS oS 8 8
ol S5 02 5V 3 g LT il kS 5101
oSl 1 VG Dbl sl e 5 o e A odal e

® ﬂ/
%ﬁ J 1P P Gl /993 6 ok /i )93

Ul bazo Cublsgs ole ozl Gladg fu sole soliliad

140

oA 3l esliial b i 25 O mlie Sk 05!

MDWQI
S il el Gl 3T T S oS 5 gla el s
03 Oslad gengal asll o d B e (gl gic.aﬁ)llm
Jsdr s (01 diyled oo e s O mlin oS 55 50
HWQI MDWQI sla ol jlasl ;548 S0ke
() A 5 (w2 VA (o) A0 s 5 « AWQL
2l Sl 5 Se Ol G s LS Sl mlaw 3 s


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

Ol S 31kl 45 das e ol cuilig Sl bl
el Gl St She oo gat (gl Ol Sl 3T
3oy Laid bl gl g Sl Ol Jis sl
&l sesls &1L V0 ME/L O sae 4 jls clale ST
a5l 3l (Y 0) Gl 0315 3Ly (63 30285 o 30
¥ mg/L Ll gl el 5t el sl Of cois
T kS o Ikl e (gl 5 558 nl 53
4 das o DL aslie pl (1)) ol 02 sy JSutals]
Opl e o s 3 e 5 sl s (VL &5
o Sl Sl guar pl il S 3 lilanl 5l 5L
Ll Suelal Of cuis glas lulenl a8 sls OLzs anlllas
rl e Il S 6 g il S s e
Olesla glas garay plal sl cl 553 oo aro 55
Bl CotS 5 2 b mleam a5 Ly cdlg Sler
A3 S Sl 5 (5 S5k LS o

5 ol o e 53 Sl e Bl il ess ol
IS L1y sl 3 Gealal O al (glapt
3 sl sl O s o 25 (VL clale ol 03 S a5
S 031355 53 05 52 beans 515 sans s g bl 2 b
Gladle 53 (YY) 35, 0 sleio Olusl Coder 81 S5
4l i3l 58 Ol o b s S ms e Ble s
Jols Sl T (Sl b o e (YYYY) o
58550 bt sbassS Sleslinal) (5,58 glac b
WSOU Sz s s s oo sl o (Sl 258
Lo el o 5 ot OSB3 g 5 Ul
Ol Clale oS (63l 50 53 (VY) 555 0 SU adal L
o plie b 2V Sl ] Ol oS al T lis 3
ISl e S el T b 0y Sl 15 6 50
28 e Ol ikt gyl B b

s ax=ls JLLMDWAQI Laxls s Shs anslis sl
ol b andlas 350 Of o iS glsosls ol oS
o35S 5SSke alisol cl 3 sas oLl 5 1sLs DWQL
Lol s (g5 o) AV 13U DWQI oL Ll
OSle 5l ity aS oS (Gl sl e3ls LS Laesls)
Cde sl (AO Ol 5 a) MDWQI ol slael 65508

V45

ool O CldeS (g8 (S LS S anwg

39t a5 1, (A0 Olge ) HWQI o ld slasl Sl
sls MDWQI jasls aly ool oy disls ol
i3 o135 kS e 5 e Ol e 5
o3 Okl L3 MDWQI jaxle gl (:Sbe o 5ol
Sloo ot (a5 5 o Ao Ol 0l 3 A edalls
e s Sl b e P 5 e S ke 5 (g AS
&S Do sax NSE o olie oy VL o8 b s 35
8 G e 5 L5k 4 s S 4 ke 5 23l
Ldsl AS Co ot a 508 el 10 X IS0 Sillas
L35 Sl 5 e kD oS S (e S et
E o S PNY S AYY VY 5w T e S
5k oS e 51 b Btas 1518 Sms 51 s SV
Aas o OLE Y IS o g anlllan 5550 oo 3 f mubin
bl ot Jlaminl a5 slacl 31454 s o8
2 ssosm /omE/L slae chle sl 5 S0l
5130 /0-Y/0 ME/L 5l o3 sdme s Al 56 clale Lgl
S 51 VGl ke siledl Y s Lgs 5 ol
sk ol e ble el ey 10 mE/L s clale
u:;)\ji}g&;a&b)so\ﬁ\ﬂjﬁng@bﬁ
ckle 1 Sle 04) 0L Ken s Mesdaghinia .l sis
JEVEYAMEL 1, Ol e 0 o e s syl
G SIAYY 5 S das o 025 ¥ IS5 5T
3kl SV e e el Sl s
plosil Gla s b 35 (7 ML) Sualsl Of cods
e 53 s el akal aul b 3l g ST s el
2 66 4 Cal IS L 58 L Ol s plazsl O
sl lacs 5 5l e s 3l e 5 sl chals
Ol sllae iS4 plaws sl 5 S oMb
STty Ol iS5 OF e iy S eslinal Sl s
o 514 G35lsm 5 el (V) el Ciloe T s |
35 g o3l plel OF w35 4 0385 gl O e
e ST L L 5 K s slac] bk

Al 35 1) 5 A 5o Cl kS Lls e
3 Al Gl Olnl Gaelal Of 2odS 5 lilad e lie
Slasyana, 5 lay s iS ple Bl las libul b o 5o

%ﬁ yﬂﬂ%
1B9 P il /g 6l /oudaib 693

Ol buzo bl ags ole (ol g ju ole solibad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

O)Ke2 5 gowrmw Lo,

)\ u..a:—l.& UJ"‘ w'" )J'jJJ‘c.l_.j: V.Ja.\.'“.'"jw}.\.? S > A
2l 53 015 oo Bails) ol 31 plply el s O oS
3 305 o3lizul O e S b5l sl lalas

S S 4o

‘-;’ML_.«;JT uTgL,:.a.“Se.k_& Cw‘ u..a;-L_..;: caxlae U’i\ BEl
S bl gl ol 5l s el 4w s MDWQI)
J"‘""J““ BEl JJ..:AL_,ZT uT e.l,,.su.wt d—*ﬁ.‘)}i‘) uT C_JLA
JL.:A\ LS))-"S J:iJLv“ "\ibjf oéu'l_.wl Y74 . dL_.«.»l)b d‘)”‘
5 ol oS gl el i 5 s MDWQI o=l
Sl 525 Ol YO 3 3 g (L55) ) 5 (Jawe s20) VA
909 9 ed gl 53 MDWQI u.,a;-u )L:IA‘ L;’t—-«-ﬁl‘
ot ls cpl lal glul Sle 50 s ol Y 5 ¥ s
WJJ.C«_JJ\JJ\JSLS)'JAJL.«:)IA@J_}JO:A)J%JSQ
MDWQI u,a;-u Wj.? Ls‘j" ol 43\)‘ CJYJL&A}J@‘)J
4S5l Ol andlae cpl ey S 4 OF sl o L
LS o i 5 slezel BB b a5 s a4 g |
g_;’l’.’.))‘é‘j’k?’gj—""lﬂ)b°DJ:‘-““§)}‘1="L€"TJ‘dl)3L5‘°}
2,8 eslaal ;.j cuv&s

‘;H.:J.G K) Sm&‘n

45558l BB 5 Of glacs 5 5l o8y
3 S5 kS gad (Sl 5 (5410 el 53 (5L Ken bl
Sb sbislas 5l ghaw Lo ooman Al o 15,08
LS o S 08 e sl

® %
%ﬁ J 1P P Gl /993 6 ok /i )93

Ul bazo Cublsgs ole ozl Gladg fu sole soliliad

\av

035 L) 22055 pAs 1L DWQI 2=l 2 5V sl
Stle ol Gest i 4 (69,5 &S Sleo st (Ll
Sldllas 5 esliul 5550 Of CoiS gla ol osline
S I P PR CER Vv P P HE PR A I
636 gl ol 5 (¥) 0K s s Ocampo-Duque
36 ot S ol AS S st YV Slaslin i L
Bl g, Ol kS ool 6l 01 51 5 0315 s 5 T kS
oarli el adllas ol 3 (dss S esliel Low Ebro
kS At L3 S s B sie o 5 L PV O oS
O, 5 Vasanthavigar « alas s 4l axw s Of
Thirumanimuttar ks ;5 gleol coas ()
ol s A lie sls 0L CWlal 5yl 50 1ty 55 )
=B LMDWQI Lasls b ol oo 5 glact wois
S sl e la glans jltlv g a5 L Oldlas 5L
SIS Sy aS das e Ol Cilites Slalas s el 4 S
b s Li Ll oz J g3 BB 01l s 5 sbal 58
G Sl it a5 5 S i LAl s pe LiS LS
Jlis Ol CdS Sy el slaaali gl 2l 5 b

(YONFAYNNY) 5,5

MDWQI a5l coslos Jlow
43505 S Slheo e Sl 5 Aol A~
ol o e 5 1B Oe o MDWQL L s
iy g 15 58S end s Ol e CodS Sl LS
Cand g 53 Ol VY s OF Sl Sl o S0ls S5 5 shay
T 53 5 Ol Y ) N0 s s a8 S 5 e
skl GBI =Ly b e s e (ot
Ot 5> MDWQI ax s sl Sl ul S0l oo 5o
534S Sl gme iy skl cpl el ol Ve ol )
o ld il (Slad el )3 (gLl pas 055 SIS U5k
Sleo ozt 3l pldS e Ol J Ol fn 5 ;.j@l;.nj\
5,5 s 351kl d 3 (G st YY) (63555 S
G st 53 Bdm UMDWQI st L 5Ll iyl
4 ol Ol s =5 0 YL L il 5 o pde A4S
MDWQI jaxls axe s (gl ods &5l SVslee 5 Lasl s,


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

@l.:.a

1- Boyaciolu H. Development of a water quality index
based on a European classification scheme. Water
SA.2007;33:101-106.

2- Icaga Y. Fuzzy evaluation of water quality classifi-
cation. Ecological Indicators. 2007;7:710-18.

3- Ocampo-Duque W, Ferre-Huquet N, Domingo JL,
Schuhmacher M. Assessing water quality in rivers
with fuzzy inference systems: a case study. Environ-
ment International. 2006:32;733-42.

4- Silvert W. Fuzzy indices of environmental condi-
tions. Ecological Modelling. 2000;130:111-19.

5- Horton RK. An index number system for rating wa-
ter quality. Journal of Water Pollution Control Fed-
eration. 1965;37;300-306.

6- Chang N, Chen HW, King SK. Identification of riv-
er water quality using the fuzzy synthetic evaluation
approach. Journal of Environmental Management.
2001;63:293-305.

7- Ott WR. Water quality indices: a survey of indices
used in the United States. Washington DC: US Envi-
ronmental Protection Agency; 1978.

8- Cude CG. Oregon water quality index: A tool for
evaluating water quality management effectiveness.
Journal of the American Water Resources Associa-
tion. 2001;37:125-37.

9- Liou S-M, Lo S-L, Wang S-H. A generalized water
quality index for Taiwan. Environmental Monitoring
and Assessment. 2004;96:35-52.

10- Ocampo-Duque W, Schuhmacher M, Domingo JL.
A neural-fuzzy approach to classify the ecological
status in surface waters. Environmental Pollution.
2007;148:634—41.

11-Vasanthavigar M, Srinivasamoorthy K, Vijayaraga-
van K, Rajiv Ganthi R, Chidambaram S, Anand-
han P, et al. Application of water quality index for
groundwater quality assessment: Thirumanimuttar
sub-basin, Tamilnadu, India. Environmental Moni-
toring and Assessment. 2010:171;595-609.

12- Ramesh S, Sukumaran N, Murugesan AG, Ra-
jan MP. An innovative approach of Drinking Water
Quality Index—A case study from Southern Tamil
Nadu, India. Ecological Indicators. 2010;10:857—68.

13- CCME. Canadian water quality guidelines for the

ool O CldeS (g8 (S LS S anwg

protection of aquatic life: CCME water quality index
1.0, user’s manual. Winnipeg, Manitoba: Canadian
Council of Ministers of the Environment; 2001.

14- Rickwood CJ, Carr GM. Development and sen-
sitivity analysis of a global drinking water quality
index. Environmental Monitoring and Assessment.
2009;156:73-90.

15- Lumb A, Halliwell D, Sharma T. Application of
the CCME water quality index to monitor water
quality: A case study of the Mackenzie River Basin,
Canada. Environmental Monitoring and Assessment.
2006:113;411-29.

16- ISIRI. Chemical specifications of drinking water,
ISIRI No. 1053. 5th ed. Tehran: Institute of Standards
and Industrial Research of Iran; 2009 (in Persian).

17- Iranian Water and Wastewater Engineering Com-
pany. Annual performance report of Iranian rural wa-
ter and wastewater companies in 2011. Tehran: Ira-
nian Water and Wastewater Engineering Company;
2011 (in Persian).

18- APHA, AWWA, WEF. Standard Methods for the
Examination of Water and Wastewater. 21st ed.
Washington DC: American Public Health Associa-
tion; 2005.

19- Mesdaghinia AR, Azam Vaghefi K, Montazeri
A, Mohebbi MR, Saeedi R. Monitoring of fluo-
ride in groundwater resources of Iran. Bulletin of
Environmental Contamination and Toxicology.
2010;84:432-37.

20- WHO. Guidelines for Drinking-water Quality. 4th
ed. Geneva: World Health Organization; 2011.

21- USEPA. National primary drinking water regula-
tions. USA: United States Environmental Protection
Agency; 2009. Report No.: EPA 816-F-09-004.

22- Saeedi R, Naddafi K, Nabizadeh R, Mesdaghinia
A, Nasseri S, Alimohammadi M, et al. Denitrifica-
tion of drinking water using a hybrid heterotrophic/
autotrophic/BAC bioreactor. Desalination and Water
Treatment. 2012;45:1-10.

23- Gheysari MM, Houdaji M, Najafi P, Abdollahi A.
Assessment of nitrate pollution of groundwater in
South-East of Isfahan region. Journal of Environ-
mental Studies. 2007;33:43-50 (in Persian).

%ﬁ yﬂﬂ%
1B9 P il /g 6l /oudaib 693

Ol buzo bl ags ole (ol g ju ole solibad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

O)Ke2 5 gowrmw Lo,

24- Khosravi Dehkordi A, Afyouni M, Mousavi SF.
Nitrate concentration in groundwater in the Zayan-
deroud river basin. Journal of Environmental Stud-
ies. 2006;32:33-40 (in Persian).

25- Shokuhi R, Hosinzadeh E, Roshanaei G, Alipour
M, Hoseinzadeh S. Evaluation of Aydughmush Dam
Reservoir water quality by National Sanitation Foun-
dation Water Quality Index (NSF-WQI) and water
quality parameter changes. Iranian Journal of Health
and Environment. 2012;4(4):439-50 (in Persian).

® %
%ﬁ J 1P P Gl /993 6 ok /i )93

Ul bazo Cublsgs ole ozl Gladg fu sole soliliad

144


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.7.5
https://ijhe.tums.ac.ir/article-1-5188-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20082029.1392.6.2.7.5 ]

Iran. J. Health & Environ., 2013, Vol. 6, No. 2

Development of a modified drinking water quality index (MDWQI)
and its application for assessing water quality in groundwater
resources of Iran

Mohebbi Mohammad-Reza.!, Montazeri Ahmad.!,; Azam Vaghefi Koshyar.!, Abtahi Mehrnoosh.2, Oktaei Sogol.3,

Gholamnia Reza.%, Aliasgari Fatemeh., "Saeedi Reza.*
"Water Quality Control Bureau, National Water and Wastewater Engineering Company, Tehran, Iran
“Department of Environmental Health Engineering, School of Public Health, Ahvaz Jundishapur University of Medical Sciences,
Ahvaz, Iran
SDepartment of Environmental Health Engineering, School of Public Health, Iran University of Medical Sciences, Tehran, Iran
4 Department of Public Health, Faculty of Health, Safety and Environment, Shahid Beheshti University of Medical Sciences,

Tehran, Iran

Received: 10 November 2012 ; Accepted: 4 February 2013

ABSTRACT

Background and objectives: In this research, an innovative drinking water quality index for
assessing water resources as “modified drinking water quality index (MDWQI)” was developed and
applied for evaluating all of the groundwater resources utilized for community water supply in urban
areas of Iran during 2011.

Materials and methods: Twenty-three water quality parameters and relevant Iranian standards for
drinking water quality were selected as input parameters and benchmarks respectively. The MDWQI
is calculated using three factors including the number of parameters that excurse benchmarks, the
number of measurements in a dataset that excurse benchmarks and the magnitude of excursions. The
MDWQI scores range from 0 to 100 and classify water quality in five categories as excellent (95-
100), good (80-94), fair (65-79), marginal (45-64), and poor (0-44).

Results: According to the MDWQI value, about 95% of the groundwater resources were in the good
condition and the others were in the fair or marginal condition; also the best and the worst water
quality of water resources were observed in Ardebil Province and Qom Province respectively. The
three parameters of fluoride, magnesium, and nitrate recorded the highest rates of violation to be 74,
32, and 13% respectively.

Conclusion: The nationwide average score of the MDWQI was 85 (good description). This study
indicated that the MDWQI and its sub-indices could describe the overall water quality of water
bodies easily, reliably and correctly and have the potential suitability for extensive application all
over the world.

Keywords: Drinking water, Groundwater resources, Water quality index, Iran
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