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indices show the water quality as a specific number to provide a useful
representation of the overall water quality for a given purpose and also enable an
effective understanding of the water quality information. The purpose of this
research is to analyze the quality of groundwater in Khanmirza, Lordegan,
Borujen, Ardal, and Kiar cities based on WQI and GWQI indicators based on the
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Correlation, Organization (WHO) standard. In this research, 28 samples of groundwater
Groundwater, Water (wells) were collected from different places in Khanmirza, Lordegan, Borujen,

Quality Index, Zoning. ' Ardal, and Kiar cities from 2020 to 2022 and 10 qualitative parameters HCO3,
K, pH, TDS, EC, Ca, Na, Mg, ClI, and SO4 were chemically analyzed in the
laboratory. After analyzing the data, the spatial distribution map of the index was
prepared for the study area by using the inverse distance weighting interpolation
method. The results showed that according to GWQI and WQI indicators, most
of the samples were in the good quality category. By examining the Pearson
correlation between WQI and GWQI indices and the parameters used, it was
found that the two parameters TDS and EC with coefficients of 0.982 and 0.989
have the highest correlation at a significant level of 1% with the WQI index. Also,
TDS and Ca parameters with coefficients of 0.975 and 0.979 have the highest
correlation with the GWQI index at a significant level of 1%. The results of this
research have shown that the combined use of GIS, WQI, and GWQI indicators
in evaluating the quality of groundwater and their spatial distribution in the
studied area is useful and effective in selecting water resources for drinking
purposes.

* Corresponding Author: Mojtaba Khoshravesh

Address: Associate Professor, Department of Water Email: Khoshravesh_m24@yahoo.com,
Engineering, Faculty of Agricultural Engineering, Sari m.khoshravesh@sanru.ac.ir
Agricultural Sciences and Natural Resources University, Tel: 09113521654

Sari, Iran

Seyed Mohammadreza Hosseini Vardanjani  Mojtaba Khoshravesh * Hajar Taheri Sudejani Marzieh hahreman
Shahraki Masoud Pourgholam-Amiji. Qualitative Assessment of Groundwater for Drinking Purposes Based on

Water Oualitv Indicators
Archive of SID.ir


https://doi.org/10.22125/iwe.2023.387366.1710

Archive of SID.ir

Iranian Journal of Irrigation and Water Engineering _ 165

1.  Introduction

Groundwater is considered an important part of the renewable water of the ecosystem and compared to
surface water, it has various advantages such as higher quality and less pollution. In most cases,
underground water is available in arid and semi-arid areas where there is very little surface water. The
increase in global demand for water has led to the overexploitation of groundwater and has reduced the
quality of these resources. Therefore, groundwater quality monitoring is very important in terms of
environmental and economic factors. The purpose of this research is to analyze the quality status of
underground water in Khanmirza, Lordegan, Borujen, Ardal, and Kiar cities based on GWQI and WQI
indicators based on the standards of the World Health Organization (WHO) and the Industrial Research
Institute of the country (ISIRI).

2. Methodology

Chaharmahal and Bakhtiari province, with an area of 16532 square kilometers, is located between 31
degrees 9 minutes to 32 degrees 48 minutes north latitude and 49 degrees 28 minutes to 51 degrees 25
minutes east longitude. This province is located in the central part of the Zagros Mountains between the
foothills of the Darn and Isfahan provinces. It is limited to Isfahan province from the north and east,
Khuzestan province from the west, Kahgiluyeh and Boyer Ahmad from the south, and Lorestan
province from the northwest. This province is a mountainous region along the Zagros mountain range
that extends from the northwest to the southeast. According to the Amberje method, the climate of the
studied area ranges from dry and cold in Borujen, Ardal, and Kiar cities to humid in Lordegan and
Khanmirza cities. In this research, for the quality zoning of underground water in some areas of
Chaharmahal and Bakhtiari provinces for drinking purposes based on GWQI and WQI indicators from
28 wells in Khanmirza, Lordegan, Borujen, Ardal, and Kiar cities in the period of 2020-2022 Sampling
was done, the collected samples were delivered to the laboratory and analyzed. The GWQI index is
emphasized as a standard method in the development of groundwater quality indicators in the selection
stage, the selection of a group of water quality parameters with a similar nature. The WQI index is an
effective tool for evaluating the overall quality of groundwater. The WQI index is often used to
determine the suitability of groundwater for drinking purposes in different regions of the world. The
inverse distance weighting method (IDW) was used for zoning and drawing a raster map, of the spatial
changes of the investigated indicators in the study area.

3. Results

According to GWQI, all samples are in the category of very good and good quality for both (WHO)
and (ISIRI) standards. According to WQI, all samples are in the excellent quality category for both
(WHO) and (ISIRI) standards. Also, by examining the Pearson correlation between this index and the
used parameters, it was found that TDS and Ca parameters with coefficients of 0.982 and 0.989 have
the highest correlation with the GWQI index at The significance level is one percent, WQI index with
two parameters TDS and EC with coefficients of 0.975 and 0.979 has the highest correlation at The
significance level is one percent.

4.  Discussion and Conclusion

The results of this research have shown that the combined use of GIS and GWQI and WQI indicators
in evaluating the quality of groundwater and how it is spatially distributed in the studied area is useful
and effective in selecting water resources for drinking purposes. The results of this research will help
the decision makers to have a clear vision regarding the groundwater quality maps so that they can
provide more comprehensive and useful planning regarding the exploitation and maintenance of
groundwater resources.

5. Six important references
1) Adimalla, N., & Qian, H. (2019). Groundwater quality evaluation using water quality index
(WQI) for drinking purposes and human health risk (HHR) assessment in an agricultural region
of Nanganur, south India. Ecotoxicology and environmental safety, 176, 153-161.

Seyed Mohammadreza Hosseini Vardanjani  Mojtaba Khoshravesh * Hajar Taheri Sudejani Marzieh hahreman
Shahraki Masoud Pourgholam-Amiji. Qualitative Assessment of Groundwater for Drinking Purposes Based on

Water Quality Indicators - -
Archive of SID.ir



Archive of SID.ir

Iranian Journal of Irrigation and Water Engineering _ 166

2) Das, C. R, Das, S., & Panda, S. (2022). Groundwater quality monitoring by correlation,
regression and hierarchical clustering analyses using WQI and PAST tools. Groundwater for
Sustainable Development, 16, 100708.

3) Dutta, N., Thakur, B. K., Nurujjaman, M., Debnath, K., & Bal, D. P. (2022). An assessment of
the water quality index (WQI) of drinking water in the Eastern Himalayas of South Sikkim,
India. Groundwater for Sustainable Development, 17, 100735.

4) Masoud, A. M., & Ali, M. H. (2020). Coupled multivariate statistical analysis and WQI
approaches for groundwater quality assessment in Wadi El-Assiuty downstream area, Eastern
Desert, Egypt. Journal of African Earth Sciences, 172, 103982.

5) Soleimani, H., Nasri, O., Ojaghi, B., Pasalari, H., Hosseini, M., Hashemzadeh, B., ... &
Feizabadi, G. K. (2018). Data on drinking water quality using water quality index (WQI) and
assessment of groundwater quality for irrigation purposes in Qorveh&Dehgolan, Kurdistan,
Iran. Data in brief, 20, 375-386.

6) Udeshani, W. A. C., Dissanayake, H. M. K. P., Gunatilake, S. K., & Chandrajith, R. (2020).
Assessment of groundwater quality using water quality index (WQI): A case study of a hard
rock terrain in Sri Lanka. Groundwater for Sustainable Development, 11, 100421.

Conflict of Interest
The authors of this article declared no conflict of interest regarding the authorship or publication of this
article.

Seyed Mohammadreza Hosseini Vardanjani  Mojtaba Khoshravesh * Hajar Taheri Sudejani Marzieh hahreman
Shahraki Masoud Pourgholam-Amiji. Qualitative Assessment of Groundwater for Drinking Purposes Based on

Water Oualitv Indicators
Archive of SID.ir



Archive of SID.ir

Oln! @ 9 )l (puiite (Sidgfy (ools & pis

7Y

Gl Cods s asli whal p b Bylan Gl g (s p ol (oS U5

P 393 Sgmams T (5 yied Loyt 4 yo T Gilrogus (5l e T gy et im0 )3 (S LSy azro s
AWT
VANV sl e,
VB Y1 1Y Gy eyl
gy Al

OVEI S ] FRRLIU IV T EONILIN] ILIUE-WE S Y L S S SO U ol a5l o 6100 4 i O gl Lolas i3l
(O i eaile Qs el (Sominy ool (aS Cndy el g SOl ragh Bae bl pR oIl ) O
Ol o y0 alises blas 5l (olx) (o) o 5l diges YA Lidgh cpl 50 .l WHO) clagy Slex oylejles o lasten!
TIDS pH K HCO3 a5 jal)ly Vo g oo cllop VWA-NEe e Sloj o3l j0 )LS g o)l ez o850 ) pails
dalaio )é alols L)QAXC tsbét))j b_:l.,ubo L.)"’j) )‘ oolawl L: g.aﬁ)f )‘)3 L,’_:L».M.) ).JL:] )90 SO4 9 CI cMg ‘Na ‘Ca sEC
laiges 2STGWQI s WQI sla axls b 5 aS ols lis guli ol ags 358 slaasli ganaigy aid aallas 5 )50
)90 byl 9 GWQI 5 WQI slaasls (o (gm s (Smod oy p b i3S 18 Jod BB CodS b adbs 3o
o Gyl s mhaw o ) (Ko (Yl o i /AR < JAAY (ol LEC s TDS )l g0 cos (aseine coolisu!
bl by S o iias 1AV 5 +/AVD olps L CA 5 TDS la pal )l fozean .05 s WQI a3 b oo
GWQI s WQI sla a3ls 5 GIS 5l oS 5 oolatwl o idghy cpl (IS bl ai)ls as e SO (gl xe g ;0 GWQI
sly ol e Gl cgz anlllas 550 035am0 (9,0 lag] GSe @355 (KSz 5 (due )y sloo] S obs)) 5o 1,

St (] LS a5 L (g o) ) T il jlgunds

Ol ol ol b ple 5 @50laS psle oSl elyy waige oaSlils ol waige 0g)F (6550 (el -)
mohammad.mrh2015@gmail.com

(sis o3iss)) Ol vl vl srmb mlie 5 55liS psle oSty il (pusipe 0aSAl WOl (pusige 09,5 JLotils Y
Khoshravesh_m24@yahoo.com; M.khoshravesh@sanru.ac.ir

Obel (65,98 Sl ool (S 5 O el IS 5 ool (Sano olRails (55)5LeS (cuaigen 008l o (pmaign 09 )5 (6 255 At gel ils -
hajar_taheri2001@yah00.com .l 1« S 56 5,5y § e o>

m.ghahreman220@yah00.CoM .yl ol 3,5 yds 0,5 jos olSiils «(55,5LeS 0uSzils «o]  cusdigen 05,5 byl (ool )5 ais-gol yislo - F

MpourgholamB@Uut.ac.ir ..l ! «z,S o)l 45 sl8iils o ks molie g (55,5LaS B aSCiils ( SbT 5 (5,LaT cwaige 09,5 (5,55 (s9zeiils -0

Archive of SID.ir


mailto:mohammad.mrh2015@gmail.com
mailto:M.khoshravesh@sanru.ac.ir
mailto:Mpourgholam6@ut.ac.ir

Archive of SID.ir

/ oln! @1 9 )bl (puiie (idgl oole 4y pis 17A

s gl gy

)5S o s o (Khalid, 2019) ui eols auseis Adoddio
G Geelsl Ol S ey 4w s s 5 O 3500 42338 3 Sy Jsb 4o

wolwl 5 aue Obulavaripalli Mandal, YSR district Ky eals 5 ol Shaeii s 4 ol mhe o age
WQI ol b3l jskace 40 s axsls , WQI Lasls el ooy S oate iS5 g e
5 iy <l wises Voo adllhe 550 ailaie St olsied e slaw] (Kundzewicz, 1997)
PH s 5 p5lanr (alond 5 (o chlisea (sl il izl o ey wpssST 0y 2025 clos] 5l ags
o2 juie «(C8) pundS” (TA) IS c3lds TH TDS EC wilize slacaze s e slac] b amlio o g
Do 56T (F) s ,5l8 4 (SO4) Sldgas (Cl) 5,15 (MQ) Slge il 1o ites 1aS Sogll 5 VL S aiile
3o (s e 2l CekS (Al 4y bgyye DLl S Siddas 5 i 3blie o ey ol
50 baiged doyo Tro Jle mav ;0 rdiged doyo Ve oS S s B aiil e o8 L oxbae slao
W)l )l hand mhaw 50 500 weys Ve gt e Nas and Berktay, 2010; Shabbir and Ahmad, )
4 (VYA) o, 5 glowmws 3 (Prasad et al, 2019) Slaladl gl wolite yoboay ieajn; ] wlie (2015
Sl 39,8 Gl Cdo den ol CedS 2L Sy o «5),sliS slacls alex;) ki
ST LT bl ams s, opd s k] o
ool YYD Jlo o ol aal> VY a4 by o olands

Sl sly Sl slolis JaliEl ol .05 so ooliul
’ 22l 5 (i Sl 5l a3l i (6519 0 e 41 ke
2 addlae 9,90 b0 O el Sl (LS @l g ol (Nordin et al, 2021) col ous glis ol coieS
S )‘)5’%’95 03, ;5 Yol Sl o g e Jelge sl e slbol caas b
ool b (fnj ol coleS by 4 20 gt 5 5T pac (Das et al, 2022) el pgo b sl
Gl g o 4oy ph Slas cur WRI 22 |y Mes Wlgigo (irn; ST i Canndy
)l S50 5 Gosleer iy 2l Aged P asllas Gl g bl Cumdg blod 5l Ol aolie o o sy

sladiges la0)s AP 2300 a5 b ples gl 22,75 sl 4iaie o 53 il 390 Sodrag oaizen 5 poye

(Seoin ol cuaS cunsg 5l BT 1wl
55 s s .(AdlaI!a and Qian, 2019) i 3 039 e Sl 1 S o S s i
oA Sleslitul b (e 5 of iS5l GEeNL

il sl CehS Oyl Blas Gl e o

el (5500
Slae oz o gl &S on opa>
Monaragala ailais ;o Gos o5 slaol> g 45lS Gos ;| 1555 &0 ilize Slalllae gz g ,eiS o walis
—diged doy3 00 5l Gl aS ol lis s ol (655! rex sl B gl & oSy 9S50 Lo 5 e
it oS Sl asllas 350 ailate (e ol slo

Sy ol Wged A% Gzl jo 0l asls, WQ

] M.]a.,..o dw (5»_..0)).)) LsLbuT U.J.J » 6;:4,}1 LgLam”S
(Udeshani et al, 2020) axes YY Gk 5l ot o] kS o i3l izl
g @ QT glfes 5 Sl Sy SladSigy 5 olial b bt 5 (Kb el

slaghs, s WQI (g, 5l oslitwl b (s ) ol CudeS Ve ol cakS asls b byl stz

ol 2 oy ogles il b et yo )l e kS ) axlla o g0 dilaie 1 45 ol Lt odddemlin
i)l 0590 5 sl oz (e o Wi VFO adlllas otl 1 ogde sl 1,55 s Soagels] B las lyy il
diges Voo opb sl as ol flas ol e85 1,8 o 53] L5 asllae 8,50 dilaie ine)y; s
Y1 F o Jle S YEIAF 55,8 Lyl o Jle CoS

A2 g Jle caaS VPN Caio il g oo CuiS

clis 5kl Ban (gly (53385 Ll § pows i

1 Water Quality Index (WQI)

Archive of SID.ir



Archive of SID.ir

ol O 3 65l (owaiie (Sipghy oole 4 i

174

3550 BLbl 65,55, 5 Sl glie (Sodll o s o 5o
Fooasob plis Giod @l 88 18 Julovsa o
el Bylae gl cutS a5l Ol sladiges 5l ao
laigai slas,0 ¥ g 0 ladiges oo Ve (e
<l 50 88z g0 cou ¥ ozl yio jlade s 45 osilendl ol
o sk G5lS 5 oyl Blas ln (e
4 4>¢ L (Shahnawaz et al., 2021) o4 aialys
bl 900 Ol 5,945 e )d ealplosl Dladss
5 sd e ol il ilae gly ol abe &S
st o JLSis da Sl ralS & 55 b B,b
OB slocess ;5 (rajn ol ojhe wad il o5
Sl 5l oslinal (538050, (al38l 5 (2 9 15yl
oycnl el 48l alS plie (pl SdeST (e)
ol b &S b)) (seses cdle Li>
ol B 1 cwl lsye5 5 VL Coeal Sl (s
iy SOl (S Cundy Juloigh 2 lagh
Sle 2 LS 5 U3yl eozgp (B3 ) pails (i 02
Slosle sbo,lae wlol » GWQI s WQI sla a5l
ligios g o ikl dsge s WHO) coslogs Sl

el (SIRD) o 5 o

b9, 9 olge

axfllo 0 90 adlaio

VEOYY Coluoe L g)liu 5 Jbw)lz ol
TY G aiBs 3 5 e T) (o Sty 5o geyesiashS
380 VA gax> 0% 559 Jd o, ad B FA gax o
3ol ol ogle 13 3.5 Job aa 8o YO gaz 0 OV U
Qluwe bl 4 058 5l pledal pliwl 4 3,8 5 Jlod
Obl a8 Jlod 5l g Szl pgr 5 4slSeS 4 09
Col gladlaie ggozme jo Hliwl pl ol sgume liw )
e QLo 168 STy Lo Al sl 5 JlingS
ol y Slllas adlais o)ls slael 3,5 g Bk 4y
5 Jol (ozan (BN dyeils Slapliv gt Gdou
oals las (V) S o adlaie CoBge a5 wil oo LS

ojﬁxiuzj)&.‘oﬁd.\”.]aoé)yd.&}aw" H .—v.‘.ls‘w‘ W)

4 (2020) Badeenezhad et al. .wls wg5 cuis
2 55 Jelse gy g seiny 2l GRS a3l 050
aal> YO 5l lglhasls p sls opd ol o layyl ol s
ol aiols 1,8 50T 5 50 olBiulej] 10 5 (5,10 paigas ol
ldiges o, O WOl asls sl aS ol oylas
Qo0 YAF g o CoutS we ) POV (Je coaS o
s golel Julow a4 i o ausly dias cualS
iy 2l Sk 23 6l WQI (a3l 5 o i
yn 1 55 5l i (53l s ol ke 3
Sy9laes Gunjp) ol diges FA adlllas opl jo auzsls
OB Jedodiann ;25 0 )90 (aaleondsS b Sl L VY Lk 5l
ol Gladiges 5l o )0 OF Lo a5 a5 ols (ylis mlis .28 5
S5 o3l Zel )y VY & ez gl b onisisslaer (oo
N5 n Sl Srae gl (JsS LB oS 5l ead
y9iS o s s (Masoud and Ali, 2020) wisg
5 i 2 CoksS G Dl peyp 4 4SS
2 (e ol 5l (20 (bl st ogilly cunds
IWQI (65,5LaS T S a5 ls o WQI LT S
IRV U VI SOV TP Vo) IR KON I S B g
lol> 51 Y14 Jlo (oo obo ,0 (o)) ol diges YV
IR lordsSnd Jeloisan sz 3)50 5 03 (5 pslae
3 Gy ol Gladigas zSTas ol lad mls e )8
skl sl g ails 13 s s e sl
(Marol et al, 2021) sis sl
ale udeS Dbl 4 (VF - 0) Gl e 5 ol gaeine
S sl e caio g g5pliS woyd kil
bt s sy o slol 3 bl oslyinsl s,
i 2530 2l e (65l 5 el Sl a8 ol
g MB H9iS )3 (EBS ;0 WS o0 58 cenlie 03 5
o ol aslo,, WQIL b, 8,8 Llews ddlats (o
Syge sladiges 51 38 (azls Gk p a5 ol las
Dutta ) sccsls )13 (+-0+) w9 5 e aids 0 s p
bl 5w ,5aS j0 6,50 Gaiss o (et al, 2022
Sz ey 2l B slatly o) & b,
kS L dlme (gl A 4l oyl b jlas

Syzge chlizxe izl slp 5 Gpglaer ol disei VO O

Y Irrigation Water Quality Index (IWQI)

Archive of SID.ir



Archive of SID.ir

Yabals gl et

Sy 505 2sbye ot el (O2gp Gl g )3 e
i) 0,5 s ogb o dad o Bl 5 (50 ) ()l o)
(025) wibos (B pliwped jo ane)l alboy,

.chbmet.irs yYV)

ARl Ol 5 @bl (o Syl oole a i IV

G OLS 5 oyl comon sloplvwnd ;o 0ym Sis |
ol it el 5 o0} slapbio et 5 wosbye
oSl Ceond Sl 4 anlllae 8,90 03gue waldl rizeen
S b e 50 (LU g )l5eld) o pes Jains gl o s
esbye ml8l (Ozen bt 30 s
plel (=155 g Jo)l Gl s 5o lilas (230) 0 s Joins

lem =11 km

0 10 20 40 60 80

50°0'0"
!

Ak sloinly

(e
CR stumoopane

DEN High : 3981

-

S Wlao 03900 bl yior Copnbyo 1(1) S

Gl sl 398 slaoly yol> Jljo 09d pladl
ol ple 0geS @ axg b cplply Siloog (g3,9laS
G503l slo el )y 4y o wgzge slaaigas o lils
J99z 52285 )18 (o) 3590 @8 B)lae gl 0nds
ol oloowds alisee slaadlie g kel sladasein (V)

Sl 00 00ls

iy 2l S S sle sl cnl o

ot G ema e Sl 5 Joma e i Slie
15 olz ail> YA 5 GWQI s WQI slo s lss slice
G0 paigei VWAR-NVE e e Slojosl jo Sldlas oogame
oo paigad glaoler STy 285158 56T 5550 5 0
o ool Las (V) UKo jo dalllas 0,90 00gazms ;o 00l
Sgazme Cubd 05u3d (b pl Ges Codgaze s a4l
CELl g tole) pas am il aS g, o slacils 5
locuss opl o ol daw ol Cdl cel ooy ol (Dl
el SIS 51 56 o] CalS 5 anS 5 oogdle g o
G2l g oyl gla Jlosis 2l glalo yo S5k
A Ol e S8 55 e Vg5 Sk
Copde Jlesl bojls &g o 18] sl asils (6, SKai
Bble pl jo bads comsy clI b 4 Cos o

Archive of SID.ir



Archive of SID.ir

ol 2! ST 5 6 kel (owiige (Lidgsy (ool 4 pid

U VP lins sl ol otas 2 e JLo
o ilizo (sadlie (g lel sloaasiv :() Sy
SO4 Cl HCO3 K Na Mg Ca PH TDS EC el
(ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm) (ppm) (4 mho/cm)

YA YA YA YA YA YA YA YA YA YA gl dlass
Yy oYy YAQIY YA YFI00  YVARY YAIBY YIVE  fyamy ForINA el Sl
AR YAy YV V/va AR VWAY YEN </¥O  YYA/AQ Ya-/a) Sl 81l

\FATAR N AARY A\aZAn AY/V Y ARAAN Y/If0 /oY DOIFY fv/aa (Ao ,y0) Olyutd g i
YA/YA W#If YEFIA Yi-Y YOIYA  £-IVY YAA AYA AYYONY AINAY S las

[+ N \YY/# AR <Y Y- A YAIF YNNG \PYIYA Y&Y Jslo>
YIAY Yo/A YY#Iv <IYA Y-/QY Va/A RYN/d YIAY  OVE/YY Yy KW
YINF fY/IVA YOY/A \ViNg VE/IAY V4/4Y FEIA YIAY - YA-/PY AN aloo

Ya/vy ARRTA FYYIY 44l IV A VA VFaf A SR RY VA ¢ WYY Ol s aals
A VA Y Vo Ay VIVY \/AF <12 V/AA V/AD SNoz
YAIFY AF Y YAA-Q YINY ASIVY AAVAREER R T4 ViR AR SR ARTA INEAR ol g
e kit ol il Litia
aidi sloiaty |0
e o>
0 s C St ssgasn

T
50°30'0"E

T
51°0'0"E

T
5§1°30'0"E

axflao 0 yg0 639um0 O (owyp Oyg0 soly STy (Y) S

Ghlo )0 wpd Slas ol weins ool pos
slayally 51 G 58 sy 0gh ga oolital loz caliss
Ol (IS iS50 o] (o Sl 4 4295 b O] CoaS
S 50 (Wi) (gl slagysy (Sl ©f sl
Jol > 0,0 (Adimalla and Qian, 2019) el sos
s ol ol 00 s Sl alise (sl el
Sl ol a5 Ll 0 ol CuaS ggeme yo L
5ol eS Dbyl ) ol edes Coenl Lo 4 (0) 039
ouds aid)S i o o 268 ol (sl (V) (5 Sl

b oord dilae cux of mle CobsS o)y
GWQI s WQI gl psLis
WQI asLi

& eSS b)) sl Fe ol WRI asls
Adimalla  and) =250
6ol olaws Lulul asls ol (Venkataayogi, 2018

o il ke S a ]y ey T (S glaools
I ol coas Sledb| 36k S0 uioren g 20

Archive of SID.ir




Archive of SID.ir

s ool (F) 5 (V)

Sli = WiQi (Y‘)
WQl = ) S )
2

TP Qi el by a3l 5 ST Ly, (ol o a5
AFe e (ol ailge plT el el 5 cuas
OYAY 0ol 5 haelon
Bylas sl e p) o cudS WQI asls ulul
(1) Jgizr 50 45 09d oo el (&5 aiib gl 0 0
.Sadat-Noori et al., 2014) col oo asl)|

oIl T 5 il (ouiian iyl (ole 4y pis VY

5l el e 59 (Vasanthavigar et al., 2010) el
A duwlzee (V) alal,

Wi

Wi = M

=1 Wi
Nl 2 059 Wi oo (359 Wi oy, (ol jo oS
e p el e jlade (0,8 aueaiil (pgs Al 1o o
A dlre CodS F 5 (F adal) o ol
Q=% )
250 el o gleert clale G alaly cul yo oS

Qi g sl pl i 2ol (a3l 105 STy ¢ fny 3 T diged
e ol el )b cdale bl 2 gonas,

(Sadat-Noori et al, 2014) < & & jLae gl WQI c3guze :(Y) Jou

<l ess

WQI a5Ls aels

Sk
wy
o
clial

0-<
Voo lo-
Yool )
Yoo l5Y.-
voo>

ol ypiges o5 ale 4kl YA Condge g oid 4 10.5
5y shay O jgoa o5 485 O 0 bl ]
e Sl GlaaY 5 aloilr aids (55, slakais g5
Stz (IDW) alols (oSe (850059 (29 5l (e i
S St (G AL e g b
A oolaiwl Slalllas 05gamme 10 oy 050 slo asli
el @S i 5 @y IDW g, arlons o920

OFRY wooljima 5 913y atly o ol ]

(IDW) abold uSe (23039 (995
slgis, (eidsere SIS oldgys Ly, ol
Sl g2 T ool 45" ool L 1 0iST, blis g
syl S5 Sl e olig )l SG 0 oS Casl 4o 8yl
bl g yin Soop bli g 0oga LS Bl,bl bl
Gl slse 3l alold 4z 5 g s 3l o 108 00
Sy Ghey ol 0o By )0 wsdioe S el Sk
Ol o alald Lull (S35 605 ojlil blas 51 S5 50
Ol e 5 (o0 51 50 spome abal Coadse U alais

GWQI 5L

dwgi 5o jllinl (b Gl 4 als )l
5 bl Al ye o eein el S glagasly
alie ol b Ol S gla ol 51 09,8 i3S
Slier owd (V) abaly 51y 055 o0 )8 ST 950
YA g 5 aatle VFe v )5t 5 (5 yin2)

GWQI=Z™, W; )

lsi

shay NGl o5 Glagell lh— —eein)
TDS PH K 3 a5 lee 45 oaliiul 0,90 (sla sl L
‘):m‘)l_> )_Q ksf_w'; G}a C| cSOA 9 5CI 5Mg sNa sCa
o oot s il o] o bl clale Cy

Aok e (WHO, 2017 4 (ISIRD)
wibio iejn) ol oS Sbj)l addi 4 slp
ArcGIS 3380 p 5 e 1o Sladllas s3gamme 5,0 oSl

Archive of SID.ir



Archive of SID.ir

ol 2! O 5 kel (wisgen (Lidgh (oole & pidd

vy
VEY oybuamoe 5l 9 ol o)loid o205l Jlu
n o 12X . . . . .
- )_Zi:1xi i &) 0l 4o sk 4 gl oo J2S (29055 Ol s Gl
. _ﬁ . - .. . e o &
t i=1 i;_:'l d&ls‘)djs‘ﬁé)%m)'|).‘)sé JoLMf‘)J)féLQ

S S2 b GeedS aball o alold d; aal) ool 0 oS
35 lade Z(X;) )] (Solawd jo gdly sladiges
ouds oudline Jude z(X;) X alads ;o a5 5,50 Cuols
oSe olg 5l cwl Sile g X o 8590 Coals

alols
S g s

hol sla, S S &y e o kS e lis

Das ) cusl 59,0 i ol 3l canlio sslizul slp ]
2 iz sle el cosal ulol et al, 2022
Slalllas rizea 5oy oolitl jo o) ol codS
Alie sl el )l (B30 ey (nl 4o ead el

ol 00 L)L"’ (f) J9A> o9 4.»_9; S yg0

O SACSHES jsb ) bagyjg iSe S slaglss g eols
ol as cils az g Wb aldl aiiS o 59 Slgmen bla
Ll alols Lads bolis 2ol 5 Coadye 4 a5 90 Lbo,

3 eSS alols gl ls as bl S 0,8 oo s o )
Isaak sl oo SLSS (y59 syl axiwn 5,915 alass
(#) abal, 51 b, onl s (@nd Srivastava, 1988)

109 o0 00 (yuoS

(Sharma and < b b )las gl GWQI sdguzxo (V) Jgus

Patel, 2010)

ol egs GWQI als
S Yo--
e O--Y?
Chard YO-0

s LS >V

oyl (eSilno 9 lizko @il 30 pal)ly p 4 0 o0lo plass | y59:(F) Jgur

HCOs SO, CI K Mg Na Ca

\ \ Y Y Y ¥ Y
Y ¥ Y \ Y Y Y
¥ ¥ Y Y Y Y
Y ¥ Y Y \ Y Y
\ A A Y Y ¥ Y
/A \iid Y Y YIY Y Y/¥

AR Yo- Yo- VY O Yoo N

- €. €. \Y Y. Y. Y.

RN RV AR SERY T ANRY R S BERYEY 4 WERYER ) SRNRY OO /A NERY A YA TS

TDS pH oxdplzl sl )l
0 ¥ VEe e gl
o f Masoud and Ali., 2020
o f Badeenezhad et al., 2020
o f Hosseini et al., 2018
I s Soleimani et al., 2018
o YIA S5 oSl

AT 2R ARE Wi

£10-MO (WHO, 2017)
oee piapp | OU e Sliied g il dse
({SIRI)

GWQI 5 WQI _osls culys 45 5 dmnls () alal,

() akaly 5 Qi Hlade byl )l (2059 5l as

03 ul.u (()) Je..\? e Lmua.’>l.w UJ‘ J.s.leLA R 4.»....:[.7@0 )I ).u Ial ).a.a‘)la ua.’>l.w).') SIl dalsl B 39—*\_;" 4....»[.7@0

Archive of SID.ir



Archive of SID.ir

oIl T g il (ousige (idgly oole @ p2d IVF
VPV Gl . jlez g oy ojlols o0,k Jlw

WHO 4 ISIRI g jlaitiow! bl p oads g S0 jlail sladiges ;0 GWQI s WQI sl a5 Lis oyl 3o :(B) Jgo

GWQIL_ISIRI  GWQI_WHO WQI_ISIRI WQI_WHO  ol> o Lot
21/45 32/19 24/19 32176 1
44167 75/15 48/66 72/95 2
30/82 47/40 3177 44/97 3
26/89 39/60 27/05 37/18 4
21/15 28/02 19/79 25/26 5
46/95 82/75 52/96 81/49 6
26/85 39/60 26/96 37/12 7
31/86 51/12 34/06 49/42 8
22/37 30/54 21/37 27/88 9
23/38 32/50 21/65 28/91 10
26/14 37/67 25/80 34/99 11
32/05 49/76 32174 46/86 12
24/88 36/40 24/64 33/82 13
22.61 30/59 21/48 27/84 14
25/54 36/93 23/51 32/59 15
32/70 50/02 33/54 47/34 16
28/05 40/20 27172 37/40 17
32/05 49/76 32174 46/86 18
29/82 46/28 30/82 43/93 19
28/72 42/33 28/15 39/00 20
28/12 39/93 27/81 37/22 21
26/89 39/43 26/94 36/93 22
26/95 38/94 26/86 36/41 23
25/42 33/94 23171 30/50 24
29/70 46122 31/05 44122 25
33/48 48/40 33/00 44/89 26
29/54 45/40 29/13 41/76 27
20174 26/95 19/13 24/08 28

diged ol g ol s CodlS s Lid YO 5l 555

Sharma and ) sg aelys casliol b B8ylas sl

(Patel, 2010
el CoiS asls ke it (B) Jssr b
YoVE bl o] apeS 5 AYIVO L il GWQI
50 2 slp bages 251 Jgar @ a2y b b
5ol (18 O g Jle coa S L asb jo ol
03o3] 230 ayall (Smer culpd (o) 41 sl
5l ooliiesl L GWQI s WQI gloasls o s oyl o
Koot glps s wsls, SPSS20.0 5 6
oA ls g adlllas 5590 ddlate 3 (o) 3590 slayelil
G (V) Jsaz 50 GWQI a5l o (7) Jsaz ,0 WQI

] 00

Jsuz 5o (s ol diged bl gl WQI gusailo
390 ol il 00 51 S WQI ST .l s alf (Y)
Voo 00 o casls b ol oyl Jbe cons s
0Pl Gl a3 o0 paie |) (095 g celie CudS
g ol Hul CaaS samo las Yoo U Ve ooguse o
CodS oaidd Gl iy g Voo B Yee o Ll
Sadat-) og aslyzs Sasmlsl Ol cpl § ol xs o
Jade o ies (B) Jgo> b, (NoOOri et al, 2014
2lr Ol S g AVFAL Rl WQI Ol cieS (a2l
ol SIGWQI asls pgas o il e VAT L
S aib o a5 e T il YO 5l S asls
CetS 00 B YF o cadln b ol o) JIE LS
2 als Gl S g paie 1) (29 9 el
le g lawgie CodlS caims L VO U QY oogase

Archive of SID.ir



Archive of SID.ir

ol 2! ST 5 6 kel (owiige (Lidgsy (ool 4 pid

e VPV ol )l g olmy o ol o0l JLu
axlllan 530 003920 )3 (o 25 T (Siged WQI (5L g (9 Leans o5 b (5 ol sy (Kmrad i yilo :(F) Jgur
pH EC K Mg  HCO3  TDS Na Ca cl S04 waQl
pH 1
Ec -0/368 1
k -0/306  0/414* 1
Mg  -0/065 0/856**  0/282 1
Hco3  -0/067  0/893**  0/347  0/876** 1
TDs  -0/360  0/988** 0/405% 0/851**  0/871** 1
Na  -00052 0/505** 0141 0319  0/557**  0/469* 1
Ca -01271  0/968** 0/416* 0/824** 0/928** 0/948** -/613** 1
Cl -0/447* 0/738**  0/354  0/526**  0/441*  -/737**  .j461*  /0720** 1
So4 -0/312 0/013 -0/077 0/038 -0/085 -0/002 -0/196 -0/064 0/060 1
waQl -0/301  0/989** 0/459* 0/872** (08901** -/982** /0542** /0980** /0765** -0/012 1

Aoy B maw yo s S MW g 5o jlo g o

axdllao 890 059a%0 33 (o)) O (Aiges GWQI (sl 5 o2 Lo 950 b (s ol )y (Stuod (g 5o (V) Jgur

pH K Mg TDS Na Ca cl S04 GWQI
pH 1
k -0/306 1
Mg -0/065 0/282 1
TDS -0/360  0/405*  0/851** 1
Na -0/052 0/141 0/319 0/469* 1
Ca -0/271  0/416%  0/824**  0/948**  0/613** 1
cl -0/447%  0/354  0/526%*  0/737**  0/461*  0/720** 1
S04 -0/312  -0/077 0.038 -0/002  -0/196  -0/064 0/060 1
GWOQI -0/280  0/474*  0/869**  0/975**  0/554**  0/979**  0/768**  -0/019 1

e

R S R P W B o SRR o

syl 358 Jour Gk n s i ) aslllas
<JAFA +/AVA ¢ +/AV0 wole L Cl 3 Mg Ca . TDS
Laoy S mhoe o) Swd (i < IYPA
s WQI o3ls g0 2 uioren .ails GWQI aLi
e ! abyl) 5 Wyl ate S PH L GWQI
4 TDS s Mg slo ol b b puedS yl5e ail ad Hlo
aal, JAFA 5 JAVE  Steen gl b oy
ol )b b oYL Ko MO pizmon i)y (g lolias
S Glp s el woys S maw o I, TDS
oolawl b axlllas 5,50 00guzme 4o Ol i ol adtiee
S &l s asss IDW) alols S 200459 o9, 5
L adlas 5,90 00900 sl GWQI 3 WQI asLs
5 ¥ US) ol o3 ACGIS 10.5 15800 5 51 solaza!

(f

@l 58 slajall (Ko G5l (7) Jour
390 03950 43 ey ol ladiges WQI ozl
558 Uy el m o o5 el ol | el
Oy yian +1AAR < /AAY Lol o LEC 4 TDS el )b g0
aS Wy aoy0 S s o WO a3l L) Seen
b5 5 olese Gl Dlss 6o 92y ouimslis
ol ceas RYET O YL TR B SARU S0 (PR VR V-
WOI aslis uzmen ol Slalllas 00gae o))
5 HCO3 EC sl ol )l b S (50 5jls oYL
<AFA g /AYA /2PN Colbo Lo 4 TDS
YL (Ko MO yizmen 00 (g ol San
Jedz weo oo lis vo s SO v o 1 EC gl b
3 s 58 (slo bl (han (Srrad o ile (V)
390 03935 0 (Fue) ) ol Sldiges GWQI a5l

Archive of SID.ir



Archive of SID.ir

50°300°E 5100 51°300°E 52°00°E

olxl <l g 6okl I (BT (ole A il

50°300°E ST00E 5100°E 200E

N

A

Al gloiaty

QO o

WQI WHO
[ ]2409-50
B s0-s1.16

CR Sldtan oagune E

adii gloia

o o
CQ Sathao osgummo 2
WQI_ISIRI

[ 1191-50
I 505276

§0°300°E 5100°E 51°300"E. 52°00°E

50°300°E 510TE 61°300°E 5200°E

alold uSe (23059 h9y U WQI (o3l (Sle Oy’ 4l (V) Ui

S000'E S00°E 51°300°E 5200°E

50°300°E 5100 5100°E 5200°E

N

A

i gloaly

32°00°N

o o

31°300"N

GWQIL_ISIRI

<25
B 25- 468

1em=7km

) 2

CQR Slatttan o3gume g

zgeN

N

A

i gloiaty

32°00N

o o
CS Sl 08 guxo
GWQI_WHO
B 2695 - 50
B s0-75
B 75-8243

31°300°N

1cm=7km
v s w0 P ) «

50°300°E 5100 51°300°E 52°00°E

50°300°F 5100 S1I00E 52'00°E

Alols uSe (23039 59y L GWQI ol Sl &l pusds el 5 (F) S5

AYIVE oz o ikl 45 asls ariny polie o ol
w a0 dslone DYIVE Lo 5 szl 4o
oali Jlade a5 0l aseine (F) IS0 0 (gaisdigy ads
5l selael e ;0 WHO s jlustsl 3., GWQI
oo 50 5 00 B YE cogumme (0 dxlllas 090 adlain xlan
odg9aotae ;5 dalllas 3,90 gl (008 Jlod 9 3,5 51 (Sl
3ol Gy Sl ol iz et e VO b B¢
aib ;o dalllas 5,90 dihie Coluw o i ,o ISIRI
gl S0 5l (S 50 5 0 S LT LT
ilee (o CetSLL YOl eS adil (o adlllas s 50
agy sle sk doatls polie sl (b5 awslis o
0l a4 cos WQI a3ls wes o olid gun
e e ol paes 1) Ol aS WU GWQI
solitl L Sl cudlige 0 )uilil CiS ol se ol iy

5 ol Ll Bpae gl s BB e Soiny <
Sl 1y 59 (mytwd )0 g CadS 5l T Laas
L .(Khalid, 2019) el Jls,55 5 oYU coeal 5l oas]
WQI' 5 GWQI ja3ls sanaiy sledais 4 >y
Slae slp 1) cule Glagle 74 2929 L Gl 0
Sweins 2l s Sandy S50 Ssei Lasie oyl
ol 5l osliul 5:85 Co pae g (gl i )aelp 4 e
53 (1) S8 50 gy il 4 4 b 0gh o0 il
Sl o sli] slie s WO oS sl gus gy
5 Jleaib o Slllas sogaze 5,5 ,1,8 sals WHO
oals lade Sl jlabial Glie p 09 pealy> o5
S b o 00 BYYF o 00gamms 5l colael iz jo
3, st b @illae WQI (o aigy a0 asLi lode
0052 VANY Lo o uibi] glie 5 5 YT Jlake oz

Archive of SID.ir

\\44



Archive of SID.ir

Oln! @ 9 )l (puiite (Sidgfy (ools & pis

vy

iz o (Hagan et al, 2022) ol calio oy
ol sSo 5 bl s o aUBL CUb Hgless dilaie
Slooliiuwl b mhaw g dunjp sloo] catS 5wl g
QS oo et |y O ColS &5 s oLt S0 58
o Slids [0 04 e ol (Pamei etal, 2022)

31s s i laaisges olaad )3 g liwl JS e5guce
5y ead syl paisel s bbasin o (e O ml
Slr ol gle CobS ooy ez S0 slagasls

Ded oolatwl b Blas

ol sl JSis do Swi)l pals 4 4> b

ua.blf 9 GMA)JJ) u] GLQOJAM )| w‘b).: d.q‘).s‘ ‘J“"
ol &S pyn b O ple Seis
Gl olsie 4 ol oS jasll col (590 (a0 )
b ogdgo oolatwl HBX 8 peal lp goied))l
5 9SSy 1) ae SOy ol CeaS Cunsy wilsn
‘) o..\.;.{‘ 9O e oolazwl 6‘)‘.’ conlio d)jw*"'"’-’ C,uo)s
Ol S Ganaig e ol 5l Bas ansl asl
Sy 5 ooz il Shle 51 5 stani s
B calie coaS L odib o bages ST WQI
slooazls Go Hgwm (Sared (ow)p b oS
Al aseie woliiwl 850 sl el g GWQI 4 WQI
<1AA% ¢ </AAY ulps L EC 4 TDS jul)ly g0 aS
5 TDS (slo il )l cpizman a3l aoy0 SO ()l s
L) SNed (i +/AVA 5 </AV0 ol L Ca
5 ez pl 2l sy SO mlaw 0 GWQI 5L
5 GWQI a3ls 5 GIS I oS5 eolanwl )] @l
ouds el (gl ol )y 4 a5 b T (&S el ol
Qilgs oo Sllllas oogass mlaw o 25 asll i g

Ol S oy 0 YL Colas i e i
Olidos b guios ol pols cwl BB oyl B yas gl
30 3yl Slgten Lis ¢ y0uS bl ple jo cad sl
5heslatul b puos ) ool conS ob;)l  (udss
a5 weo o Hlid bl al Al (655 e sel (e
—diges o,y AY/OF g oo, 0 YIYY WQI a3l b 5
o> g Jle ol cuiS Gl)ls e 5 a4 ey ol sla
i, (Kawo and Karuppannan, 2018) ai.e
ity 2 8 il (V) Glhgnws 5 ol
Jlo ;o WQI a8 el 5l eolatul b bl cuo
ol @b ausl y b Bjlas gl 1¥AP 5 1T
pas g bolz (eej; slacl 5l o 5l i ey oo
3 Sy ol b 51 gylo o j0 cenlin Copaw
5 Sl 0030,5 O lie coaS als el VYY) Lo
JrsS Goa b ol plie cise Jols g Ll 7k (gly>]
Ot Jolas (55185 am po 5 T lie cllo g e
Sl 00l VYAZ Lo jo CaasS ialidl el (6,10 100 500
Sl le S 2Ll @ OF ) LlSea 5 g
wog> 16390 aslllas) (55,5laS 5 ot SBjlas Cux
Al gl Azl (oliile S bl colawlelS 55 51
u] ‘éJLC R—A-&AAS (GO L)L'M" u] w.bS leb‘-PLhAJ
U i adsm al (i 5 b sl
ol ceas Jb)l a4 (0F)) oK 5SSyl
5 oy Bilae ;o colaiul (gl adsld cls giwip;
Ao pl,SLo b 5 as ol plis b el caio
ol ClaS o) sy &S aS slaate S
a8 50 oy Blae coblB Ll 5 ey
CoabeS Jodo o 4y 9 5,10 5158 98 B 9 g 00 50
22 053 5 61 piged sloellinsl ST ey o
Sl 290 5 9550 B Jsd BB g oo 03, 50
byl 4 le jauS o Adss (o 0w oyl Blas
Silas @l ST ot ang> o (e 2l Sk
Sls lad gl (28 5 )18 Julod 5 452 )90 (s )
5 & kel Blaal gl aslllas 5,50 ddlain o)y ol a5

Archive of SID.ir



Archive of SID.ir

2

Fahl g gl e

ool o e g (S paeead 1,8 )0 | 005l ks
ol @l S oo Wl (tej 5 slacl 51 s)lo 00
G5 bl b S b bl e oS aalllas
il csei s ol oS slaati 4 azgi b ()
ey 2l gl 5l 65K g (5)l0 g0y Logas 5

Dbl sl guahe g zol> (55,400 5

ol 2! ST 3 6rkel (owiipen (Sidgly (oole 4 pid

S0l Jailty gl a5 wla bli5 lolis o
S g a1y o 508 Lidte B 00ges oS caits
axgs aled anld (63 a0l o JSie 08, 9 Sbads, &
O35 B b ceslie (ganaigy 5 5l axwg Slasl 4
e 50 45 s (6050 dlax 5l sz g0 Ol CoiS

A ool ol ...\J)lou’;..s.;QTe%5W)\).&;wl sl

YA

s Lol plend lo Fhs Olyess sloaiis

&bw

P 1 P T O S| WO KV VS SCUON [P CR P SUS VS S (N SCRICH [UUES SNV | RPNV
.\f‘Y? f s\ O)Ln.w srbjd

(WQI) sy ol cas asls o oo sl ol )by Jdow g b3 (YY) ool oo g o duslonl
FALY o FY o leds VY 0y50 . e (sL3l 5> 055k lul (g5 liw ol ol aSl> 16090 axlllas

b 53y9LaS 5L5 3550 o cmels sl wisled — )3y e (gins s o CoisS ob,l YA Losljcoms o g & 3l
NV -2 o YA ol VY al> ‘G’L,_eljp slas GIS jl oolarul

WQI (5“5 UA>LM.1 )l oolazwl la QL"J‘“’ Calsd ‘5..\40))4) u] (50'5 CS‘LJ))‘ AYaA G‘)ﬁ“d “p P9 . ‘GQ‘J.Q)
\‘vf—\‘;f w‘f o)l.o...':.i AY 0)50 su‘))‘ 6“&)3(5)[""1 4.3).“)
YOYO-YOYY Lo oF o)l o 0,90 cmn ) Jaumo pgle Slalllas (sliile,S yliwsl coliwlelS 5 pl adg> 155,90

9 (WQ') g_j W.Q.S LPL“" oﬁ)Lf Avay é}?("" “f 9 gsi"f RS"'“’Q e “;Lo) e ‘LS)SL"" £ w0 (g
‘\\ 0)30 ‘w)h&m 9 w)l.w ul.o..w.?'ﬁl: 9 ul.o..w..\.w QL..».:‘ 4.40.4.4 ol.> Q)Lz.o ‘@da.m u] (54'5 CS’L’))‘ )Q wji)g)m
DYQ-0AF o oF o,les

s WQI o, 5 ooliiwl b o) ol CatS (gamangs VAN ooly Gl o g 5 amg S ap Sliws S &dgo
A0-V-A Y o)LM A 0,99 ‘UL’L"’ W?S‘ (o (05.1.»...; ).»JUT 8)9> LTS :UJLL:.A) )LA]U.»AJ (5L®g)“"5)

A 0y50 ¢ danme ple 938 liwl mhaw )0 suejp) sle Ol (S el drwgd AT L gomw wp g & (omile
MYAYA oV ojles

—olew Sl s ) ol cuas Sl YA L Sl ez g £ 8 (B ) et & wp cglogeme 0,8
ANV F oV oosleds VY 0,90 (ass pole .oy g G)L.'.-f] sldar lp 34,8

w5l ol mlie cuiS Sl VFe L ganl K55 wg g sl b e (S5 e ol) (goeiae
Y 0,90 ( 2ldl s pole (0,05 Clagon . Jlods Lol sl cpliawl n3q, guw)lS Slegul o Cais ¢ (55,9laS
YY-AY £V o leds
o;).e,.u ;ubﬂ (5)5]9)..\..& kSL" U’"‘"‘)‘L‘S U""’)Lef" T g u).....v d)LA.A 5 oolarl (5‘)" Cddutmw Cusd =) ) u—‘
Adimalla, N., & Qian, H. (2019). Groundwater quality evaluation using water quality index

(WQI) for drinking purposes and human health risk (HHR) assessment in an agricultural region of
Nanganur, south India. Ecotoxicology and environmental safety, 176, 153-161.

Archive of SID.ir



Archive of SID.ir

Ol o 9 ilel (o gy (oode 4y

va

Adimalla, N., Li, P., & Venkatayogi, S. (2018). Hydrogeochemical evaluation of groundwater
quality for drinking and irrigation purposes and integrated interpretation with water quality index
studies. Environmental Processes, 5, 363-383.

Badeenezhad, A., Tabatabaee, H. R., Nikbakht, H. A., Radfard, M., Abbasnia, A., Baghapour, M.
A., & Alhamd, M. (2020). Estimation of the groundwater quality index and investigation of the
affecting factors their changes in Shiraz drinking groundwater, Iran. Groundwater for Sustainable
Development, 11, 100435.

chbmet.ir

Das, C. R, Das, S., & Panda, S. (2022). Groundwater quality monitoring by correlation,
regression and hierarchical clustering analyses using WQI and PAST tools. Groundwater for
Sustainable Development, 16, 100708.

Dutta, N., Thakur, B. K., Nurujjaman, M., Debnath, K., & Bal, D. P. (2022). An assessment of
the water quality index (WQI) of drinking water in the Eastern Himalayas of South Sikkim, India.
Groundwater for Sustainable Development, 17, 100735.

Hagan, G. B., Minkah, R., Yiran, G. A., & Dankyi, E. (2022). Assessing groundwater quality in
peri-urban Accra, Ghana: implications for drinking and irrigation purposes. Groundwater for
Sustainable Development, 17, 100761.

Isaaks, E. H., & Srivastava, R. M. (1988). Spatial continuity measures for probabilistic and
deterministic geostatistics. Mathematical geology, 20, 313-341.

Kawo, N. S., & Karuppannan, S. (2018). Groundwater quality assessment using water quality
index and GIS technique in Modjo River Basin, central Ethiopia. Journal of African Earth Sciences,
147, 300-311.

Khalid, S. (2019). An assessment of groundwater quality for irrigation and drinking purposes
around brick Kilns in three districts of Balochistan province, Pakistan, through water quality index and
multivariate statistical approaches. Journal of Geochemical Exploration, 197, 14-26.

Kundzewicz, Z. W. (1997). Water resources for sustainable development. Hydrological Sciences
Journal, 42(4), 467-480.

Masoud, A. M., & Ali, M. H. (2020). Coupled multivariate statistical analysis and WQI
approaches for groundwater quality assessment in Wadi EI-Assiuty downstream area, Eastern Desert,
Egypt. Journal of African Earth Sciences, 172, 103982.

Naderi Eshkaftaki, M. Mirabbasi, R. Nasr Esfahani, M,.A and Fatahi, R. 2022.Evaluation of the
quality of groundwater in the Faradenbeh plain for use in drinking and industry, The fourth national
hydrology conference of Iran shahrekord.

Nas, B., & Berktay, A. (2010). Groundwater quality mapping in urban groundwater using GIS.
Environmental monitoring and assessment, 160, 215-227.

Nordin, N. F. C., Mohd, N. S., Koting, S., Ismail, Z., Sherif, M., & El-Shafie, A. (2021).
Groundwater quality forecasting modelling using artificial intelligence: A review. Groundwater for
Sustainable Development, 14, 100643.

Pamei, M., Hemso, B. E., & Puzari, A. (2022). Evaluation of the Physico-Chemical and the
sustainability of ground and surface water quality using statistical correlation method and Water Quality
Index in Dimapur District, Nagaland. Environmental Nanotechnology, Monitoring & Management, 18,
100699.

Prasad, M., Sunitha, V., Reddy, Y. S., Suvarna, B., Reddy, B. M., & Reddy, M. R. (2019). Data
on water quality index development for groundwater quality assessment from Obulavaripalli Mandal,
YSR district, AP India. Data in brief, 24, 103846.

Sadat-Noori, S. M., Ebrahimi, K., & Liaghat, A. M. (2014). Groundwater quality assessment
using the Water Quality Index and GIS in Saveh-Nobaran aquifer, Iran. Environmental Earth Sciences,
71, 3827-3843.

Shabbir, R., & Ahmad, S. S. (2015). Use of geographic information system and water quality
index to assess groundwater quality in Rawalpindi and Islamabad. Arabian Journal for Science and
Engineering, 40, 2033-2047.

Archive of SID.ir



Archive of SID.ir

/ oIl @1 9 )bl (puiigo (idghy oole arpis VA

el gl e

Shahnawaz, H., Kirpalni, C., & Igbal, M. A. (2021). Investigation & assessment on groundwater
water quality index from sanganer tehsil jaipur (rajasthan). Materials Today: Proceedings, 42, 1732-
1736.

Sharma, N., and Patel, JN. (2010). Evaluation of groundwater quality
index of the urban segments of Surat City, India. International Journal of Geology, 1(4), 1-4.

Soleimani, H., Nasri, O., Ojaghi, B., Pasalari, H., Hosseini, M., Hashemzadeh, B., ... & Feizabadi,
G. K. (2018). Data on drinking water quality using water quality index (WQI) and assessment of
groundwater quality for irrigation purposes in Qorveh&Dehgolan, Kurdistan, Iran. Data in brief, 20,
375-386.

Udeshani, W. A. C., Dissanayake, H. M. K. P., Gunatilake, S. K., & Chandrajith, R. (2020).
Assessment of groundwater quality using water quality index (WQI): A case study of a hard rock terrain
in Sri Lanka. Groundwater for Sustainable Development, 11, 100421.

Varol, S., Sener, S., & Sener, E. (2021). Assessment of groundwater quality and human health
risk related to arsenic using index methods and GIS: A case of Suhut Plain (Afyonkarahisar/Turkey).
Environmental Research, 202, 111623.

Vasanthavigar M, Srinivasamoorthy K, Vijayaragavan K, Rajiv Ganthi R, Chidambaram S,
Anandhan P, Manivannan R, Vasudevan S (2010): Application of Water Quality for
Groundwater Quality Assessment: Thirumanimuttar Sub basin, Tamil Nadu, India. Environ
Monit Assess 171(1-4):595-609.

World Health Organization. (2017). Guidelines for drinking-water quality: first addendum to the
fourth edition.

Archive of SID.ir



