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Abstract:

Water quality index is an essential part of the water resources management system that is used as a
numerical scale for evaluating and classifying water quality for various uses. The present study
focuses on the application of the Canadian Water Quality Index (CCME WQI) to assess the water
quality of the Bashar River for drinking, agricultural, aquaculture, recreational and recreational
purposes, livestock, as well as the use of the Schuler diagram to assess the quality of drinking water in
this river. In this study, 3 sampling sites along Bashar River and in different seasons of 1398, 4
samples were taken from each site and examined. The results showed that Bashar's river's water
quality for drinking is high and medium, and in terms of aquaculture and recreation and recreation is
high and good in terms of agriculture and livestock consumption. Also analysis of Schuler plots
showed that the quality of the water of Bashar River in terms of drinking is in the good and medium
range.

Keywords:
“Bashar River”, “Drinking uses”, “Agriculture and aquaculture uses “, “Canadian Water Quality
Index (CCME - WQI) “, “Schuler diagram “

YA-Y



YAYE-YAoY oo YRR o ¢ jarly Jucd ¢ o 0,Lows ¢ oy 893 ciammn j dagoo oale olalllao

P S hpdige e 03 oSl 3 & by e Joge
sl o g bl Ol gladises (gyslaer (gl aildg, slasal
O cuiS a5 ol i gols ol 8 wypyge YoOF B YA A
5 g 03y ) uaS Haiil aS 0g AV/Y B S/ 1 ddas ailBo,,
» oL 5 s . (Farhan et al. 2020) wib o cos b
(CCME 1Ll of cuas jasls 5l ooliwl b ¥V o
Sl 53 dld wliag) cudS b)) sl )l Glyear WQI)
o (sloyiall adlie Gl 51 els] Gl (sl s
Gblo ploi jd a8 o L gl 05,8 eolitwl calisee (SH38 4
3K g oy ¢ Slalgw ¢ Ol «lawd 29 Jd 4 adllasd g0
(Ali, Hays, and cuwl ials a4, Of coaS asls (35)
albyg, Ol cuas YoV8 Jlo ,» welAbdul-Jabar 2019)
b oo ome lye g 0 alad oy, ol adli o ¢ adl I
CCME-)sb  cawjloxe cunsS Lasls I eoliwl L 1) «
AE e olel 5 bzl cble cer (WQI
sl by b pdises oSl gl alale O sladiges
o) Gl eSS ol ol mls g Ab (gglaen VeNF-YANY
Oen g dlgw (EWaid 2016)1sb 0 Y2 b YA o ailssg,
CudeS padld pite Sloj g (Sl Slpus oy 4 VoV Jlo
Iy ol sladiges byl asssls Lol cliwl p> @l g, (WQI) O
9 15,5 yglaer YOWA Jlo o 1) @l dg,y 5l oKl &
o B39,y cpl O CudS a8 sy Lis ol .a5od, )3 ey pd g0
CutsS (LB Sldlas gl b auglie )3 45 wsly e 00,1+ b FY/FY
sl yials adlhie o Jlul scyld 4 da g b clyd albog, o
(Saod, Al-Heety, and Mohammed
byl Gaal ladlasy NF Jlo 3 o LKes 5 s plie .2020)
b o)l Blas polato 4y o dilaie ) adly (glailisg, Of i
) S o mls o w3, (CCMEWQI) Jus 5l osliz
SirgiS I

ol e ol cahy LUy
(ASHAYERI, KARBASI, and 23l e
LY Jl s oSen 5 25 . BAGHVAND 2014)
4 (CCMEWQI) 1l asls of cuis Lasls ) oslicud
woe  oaeldl ly i Ol g cusle (e e
Foologl sy Laille « Sois adhio y &Bly lhls alsog,
5 Soglae Vo0 Jlo o Juab siz (b )3 Giliseo (claoly | g0
s obylE e iss APHA 5kl clabg, L
sebd il e hade (sly b O 098 cuwlie sdimd LS
5 $i9liS slaoged > & ueipj slac] cuiS ¢ aods
Ol € ol Jlgjng) (a2 g B jobay (Blidpludl lacylé
CoiS Lin (ly caslio Sloys Lol olyen 4y caslie @)l
(Wagh et al. ol (5y9p0 abdgy ade 1 unjnj oo
S S Candg pp  YIF s 1 (g lwgsy p35 2019)
(CCME 1sLls o i (asls 51 ookl b 395y ilsesg,
wlbagy ol slolKing! don a5 s ol ls sl ,WQI)
>l Goonsl Sl Gpae
» oler o o6 (Khadempour and Sayari 2016)
DU sl o cuds asls ) odlimel L YAl
ol > (S Wby, ol iS4 (CCMEWQI)

b ka4

YA-A

Aot — )

P 025 5 gy 5452 3 S)0y8p b 4 ol slaaig 5
(Shanks w,ls cuwjlasxe slial K3 b ¢y blo)l b
» e el 5l S «of and Korajkic 2020)

5 250 wgume O gle JyuS g cblis drnsg (gjyaly
5 b Slool LI pE g sl Cypte g (50
oy g Cedlu sladisej > (lul Cbbre Sy (uej;

wold |y bpiunsST Gls g nio garwgi ¢ olde cuiel ¢l
» 5,86 ol So.(Ahmad and Murray 2020)s,,0
lmAjl&Js)‘u:x\aw Ase> slosisyael
S Es5 5 baslag,(Aldaya et al. 2019).sb .
Olals (S5 sl |y p3Y olaj g 138 5 0392 Jl3)95 52 (glos S
i |y Lo (S39l5S1 S35+ gyl 425 e ald s 5
Curon dlw o 1) « IS ,gbas (Singh et al. 2017) .5
o) 05 M S ¢ (daio odds RIS g (Shytelp sladany
SLoli 5 ool Jols s e cel gl 5 O Sl
wegasy T
L als, Syyfl(Haddeland et al. 2014)c.l
(Al-Omari, Farhan, and ses e slol Sl glacyls
5 hesd 5038 S 5 o5 e Kandakji 2019)

5 i3l S 5 dloxjl Slailsg) piaesS| o lipl (Sajelse
blyd 5 0Slos &S00y dipl ol o lalyy 36 5 o sl
Sl ik lgice wdl @y pdaw 4 S5 o] clieS
ol g5) p Sl glacdld JBlo o Ldgmds LB

albyg, coan¥l (Nong et al. 2020)uil giuwss
dlga plo g (GBI @8> pgew g i il ¢ Jleglpiew)
3y Lilisee (sla ol 5l 48 aitan (cSas ¢ L)l ¢ Jliolgica)
4 a9 b« 1,3l (Njuguna et al. 2020)s55 0 bailis,

Lo

i

X 'S 43[5.)5)

@ @909 S gwio slacld [l g xSl
(IRAWATI cool ail iolidl aog b8 olie 4 dadlssg,
5 b O @l cuaS ol el b So41 plet al. 2017)
Cogj Pl A8 4 e b o9l cnl Sy sl )3 Gripon
olllas (Breaban and Breaban 2020) el onis layxe
dl.md).g)lf dl).g L&ad.§1535) u] S = L JoLJ)‘ 20 d)b)
slaglejle 5 ouiie bwg (o =% g (Jo gshw » ik
(Zamora et al. cul oui pbul (455LeS (sl ybg, b calize
i cumdg o)l lp 3, cp sl I (S,2018)
Olgeds &S 13b o ( WQDOT css (sl yasls ) oolil «
&S Nguh ooy oddodalie b ol d)ﬁfc}l,\jl 3T <SS
o cuas esls (Tran and Pham 2020) uS o eal
Gl g yiey 30 o e g odd o Laskis by cuslS L
(Matta 5,5 )5 odlimulyyge  (Sojglss] alis  lyiea
CunS (adls poyp VoV Jlo o o )Ken g ll,6.2020)
P S g Saelsl Gjlas Iy (CCME WQI) s o

1. water quality index



YMVE-TYA+Y axto YA Jlw ¢ }g..g.b Juad ¢ g b)lmw ¢S 090 () Lo ‘051.9 2 PS] 129)

addllod jg0 03gam0 @
51°,48" 51° 20" ;5 jeolS VA+ 390> Jgb b ,Liy aslidg,
iy kg, el sndgdly Jlos 30° 52 130° 18" 4 5,
doudiy s &y 255 L g 0291 ggwl b Slaaildg) (et Il S
Olpeds (mes 9 Ol GlaogS g deslpg By Cgix | i8S
(Mortazavi and sl s dilaie > O el ol @b 1 (S
085S slaailsag, Wilssg, ol Lol b 5. Hatami 2018)
aibate Cubge onindlis (V) JSb - 8l (oo Epw S 5 i ¢

.\wl)@ d.:JUa.oJ)yo

Ol S a8 oy s ol Ve A=Y oV o Jlo y3 Jwd)|
15 WolSian] den 5 plin] 5 (5)5liS 5 )las (el L5l wlsss,
ol iagh o.(Fataei et al. 2013)cul 43,55 Jle o3,
023l Uiy 3l iy wlag) O LS aasue Jibvisa o can
lagasls opop)lSy jl S o (CCME WQI) ol coas
il o BalEg) 5 haaly)d (ogasy )oiS ol CurS cals
2 S sl il 1) ailiag, ol Of cuhS g s odliul
w8 (2l 2)90 Cilises B)las

o el (g9, Y

axlllaed yg0 d3ga5w0 —) S

2Py alag; ‘dM 03940 4 D99 )‘ J_»ﬁ .)lb.r_m 'nl_cl blil'.wg.l

29 o 3 pow dal g )Ll pogw b 5l B (50 039400
Olds 1y (b pdiges dalaio CusBge (V) Jodo il go (6 4as ddlaio

A

&P pdiges bl GGl @
Fasleagy cnl jese 4 dagi b pols addllan ;3 (gl iges 6351yl
Sl 3959 5 45l3g) Sl bl (Sl (6L 50 0390500
o3gaxe Jol aba b QL] alidg; cul 4 (55y5liS 5 550

13 piged dilaie Cuxgo —) Jod>

olSug] o lou sl Jb | Glilhe o | )
W1 5136 22 30 38 60 1793
W2 513204 303991 1787
W3 513112 304063 1779

Sl b CWQL cos 5 Jbssups 550 ssleen
e odly g wyiwd ) g Gl ulul p gel)l VO 5l lac gasno
O U polie g Ol &S sl libul (Y) Jgdo 395 o dumle

o) oo i |y ol ¥ yo Ly wildag,

lonsd LT g (5l5 priged 09, @
Sygods W Jls o s gla fad (b jd oSl ¥l ladiges
5)5]@? w03 Wl slagla 5l oolatnl b 9w cuslyy ailale
5 ot ool Sz 5 alont Cloogad i ladiges 3

ol ¥ 55 )l il gy O 3IUT pdlie g Of &S glad,luiliw! -F Joua



YAYE-YAoY oo YRR o ¢ jarly Jucd ¢ o 0,Lows ¢ oy 890 ciammnj dagio oale olalllao

Ol o 3, laitiw!
ol )l o34 PR Cuilagy ol . w1 w2 W3
bl el
PH Jils 5 6/5 6/5 6/8 6/9
7Sl 8/5 9 7/8 8/1 8/3
TDS Jilas 500 1000 212 362 480
(mg/l) Sl 1500 358 860 1002
Calcium LIS 75 300 2.69 5.8 6.4
(mg/l) Sk 400 56/5 72 78
Ammonia LIRS 02 - 0/03 0/031 0/032
(mg/l) Sk 1/5 0/67 0/68 0/71
Nitrate LIRS 10 - 0/05 0/08 0/1
(mg/l) Sl 50 4/8 5/8 5/91
Nitrite Jols 0/1< - 0/0015 0/003 0/0035
(mg/l) Sl 3 0/056 0/08 0/095
Chloride Jols 200 250 0/3 0/9 1/2
(mg/l) Sl 400 10/52 20 21/3
Magnesium Joloo 50 - 0/95 1/8 2/5
(mg/l) Sl 30 10/81 14 15/1
Sodium Jiho 200 - 0/21 0/8 1
(mg/l) Sl 200 5 15 19
Fluoride NES ) 0/5 0/001 0/005 0/008
(mg/l) 7Sl 1/5 0/05 0/055 0/06
Sulfate Jols 200 250 0/3 1 1/08
(mg/1) Sl 400 14 25 28
Ec Jile 1250 250 270 275
(us/C m) Fe(IN ) 1500 500 750 840
Crom Jolos - - 0/001 0/002 0/0022
(mg/l) Sl 0/5 0/5 0/004 0/004 0/0047
Cd Jols - - 0/0001 0/0002 0/00025
(mg/l) S 0/003 0/003 0/0004 0/0005 0/0005
HCO3 Jslas 150 - 313 4175 5
(mg/1) e 500 - 201/4 240/7 250/6

(;.j CutsS o.\;.m)ol,.i;j Voo
ol ool el Ol S cuaS sms gl oS cunl oddeuS 5

$3905 (S nls 09)5° 0 & 50 |y RS

9 s VL) Vee B ey

CCME WQI suisdisb z,b-Y Jgan

: (CCMEWQI) 1365 o cus (asll o

Gun b wibyly 605 olul aw Jols CCME WQI Jus
Mo 15 sl g Ubay ol Ablige Of CudS )

P P S 4l SawdS
A Bl e S el | ol S bl

ilin S g b pob & 005 sl chulyd ol 00 Lais PS5 g 2 Vb s a2 b ol cas | 95-100 S

Sgibia £ 550 g o gl | k5 4 oyl al 005 ais ST g 085 51 (550 2 3 O] S 80-94 cP

3 @lsa (B il 3,15 )15 M3 g 185 3,50 gl (2 (S sl 005 Lais Jgemo jghage f CsieS 65-79 busgio

Spiee gl S g b o
adan b 5o 5 b <l 31 alge il 45 a3 Y8 IS 4 aes byms 3 e sgler o kS | 45-64 | (Twgio) Um0
taw 5 (b Sl ) Jgane pglar chaalps )15 51,8 ST b e (12520 > Ao ¢ on )i yohagy ol oS 0-44 Gunds
a5 Cgllae

CCME-WQ' Jow » ﬂS‘A Y aleso 9 19.3‘9) L]

YAV




axdio YA Jlw ¢ 3ol uad ¢ 0w 8 ylowd ¢ 1050 8593 (Cunny j Lo pole Oilalllao

100 S
w5
80
b
0 604 3
5. Pl
w
=
3 40
201
0 T T T T T
T N T Y i
(W1)
100 4 Sk
<y
80 1
g
0 a0{ == &
;I — P
L = ==
8 w0
B
0 T T
[ BT OTT T S Py ST TS ST setal
(W2)
100 S
o
80 - =
S
3 604 .
2 S
W
>
8 w0
20 4
0 T } T T T T T
e B TP T R I sl
(W3)
51 03! b axllkred ygo (gaoKm] O (&S Curdg i) Hlaged
oadls CWQI

g bawgia g Cg3 45) ) b Bpae oy Ol CudS ) Jhge b
il g oss g Jloas) 0 oS s B 9 Sosnsil B
Jpols adles 3 )l L8 e asy > plisl Bpae 5 (5)lis
Sl Sdardr IS > o) 5)lges o o b jlage
3 b oolitwl Wil e Samels] Bilae Ol cunS canaib
A gl polie (MOKING) ol (g5 joolio 51 Jg Jloges
w0 s b g sadeslitul o s 4y 4 (HCO3.S04.CI)

YAV

ulF.=+ F2 4Ft

CCME-WQI =100- 1)

1.732

1,550
¥ dobeo ) oolizllyy wsly andls s cluslia b ilej 0)s3 Jsb

Do o dawlro
( )4: 100

Slanlie b 48 w3k o (63,000 (sl yiole] osmdlis = F2 81
D oo duwloweY dllee I odliiwlly Lyl golles

Number of failed test

fi= +100

Total Number of variables
s Slialie b oS 1) (loas 5, cla yiolojl sy = F3 g5
03)5 oo duoloro dls o)D) oyl (glamd o il Tyl

2L JBlas oS wed o lis 1y ol psie Moy =

Number of failed variables

@

Total Number of variables

(3)

3 3kl b oad 5 polie Blyosl i dusle - Jgl dls po

-

)- 1 (5)

b @b b &S b lejl (aeod jlide 1 09> dl po
T ol p clalis glime b yiolejl slass cldloul (3,5 zen
Joy @llyoul ggame 4 4 Lo puiio (pl g oo dswlie L ilo]

WD o Aol & Adlro jl odlitul b i (3gyme oa

5 excurt
excurison ) 9

nse= [———

total number of tests
dslas ) o3zl b 355 Jnlye plosl 5| s F3 1556 1 pguus s yo
(Farhan et al. s)ls Vo=« 5l (sladgioe a5 conl anleo J5 &

, Faild test valuei .
Exawsionf= | ——— 4
Objectine j

, ( Objectine |
Excusionf= | ———
Faild test valuei

2020)

nse
i=|l—————— 7
f (D.Olnse -I-IJ.IZII) 7)
basl e

calis ¢y CWQI LK cuas jasls (39 culio 4 dog b
Glae sy ] s g, O oS bailing, o cuis
Sl > Ol oS cundg wld)lB obs) 390 cilisee
ool il Bylas > CWQI Lasli 5l eolisal b adllass e

. Cawl



YAYE-YA+Y asio YA Jlo ¢ 5l Jad ¢ pgu 05lowd ¢ o0 093 cCum § bao pale Olallae

ploial (gjyslatS co s salonjl cilizee Bylas ) oxlial o
5 ol cadlw 53 o1 38Ul S ode cre y9 s
2 ke Slapadls I (So bl sled 4 o pol S g jlaee
o= &S w8k o CWQI i (asls 6bdg; Of CudS )z
o dng b didisee Bylas p bl 1) (o] gy cdS paSli
9 oo 4 baye gl a0 )18 byl 3)90 (&S (slad sl
ol caas Gials I Sls O caas (b jadls Jdodge o0
byl 5 Cndg Me> lals 48 sl o Cendimly 3 0y
il ol (58655 SlaodMsls il (pizen g 4B3g, (So59055]
sl gl b oo gl ki 45 a3b e Ll Slacls
il Sy en(VWAN jou (alid, Sliwg ) Sl gy (2l
oy 390 ot Nogas 5l o2l b oy ] S it
9 Cgd 0dgd e 4D Ly ol i sl ol s & ¢85 1,8
sy ol PCWQI (a3 li 5l Jobs gl b a5 ail oo Lawgie
53] 39y ol ol kS iy (oo el 423l Sl
039 Jle bayly b 50 bolSiun! soled )0 (gj)sliSe pliin] 8)las
ot S 9 (5l ie adlas @ L pols img @l
(ASHAYERI, KARBASI, and BAGHVAND
3 B9y ol OGS oy g ol atsly Slgxen2014)
29 Jle oS ol > cponcsil 5 oS g s ylas
b 2l g gl a8 Col 41l giop5 CodS 3 olSin]

Cl il s ad )b g y5y pL5 adlls gl
eSS i Lials.(Khadempour and Sayari 2016)
il e 4y pgus olSiugl )3 g w29 s Jobo )3 w2,
Gl 9 s b @S alonjl (55UsS mlie 5 (SU slacluy
ool @l oml  dag LI ibe 4y B 5lis
oy ) molSiun] K55 s duglio 15\ oSz oS 33,5 o bliiza
39039 3)95 2 Laoliun] Koo b dunlie )3 (50 (olrowsd 95033

Al Iy 55Vl Ol cuas

5 35 4ot £

lopasls bl p zgul sl $Bg) p3 O i dlllae ol 5
bl o olendoSo b (ol ol )b 5l ookl b g o (Sl oo
Ol S el 0ds wyp 0db s 3 kil (la Joall g
I iy p2y50 VYA Jlo Juad ¥ (b jd calisee alads ¥ j5 B0,
9 g 0d9ae ;> oy ail Ay, cpl Ol sl ol gl § cé )
3y s Jgid yl3g00 b oy Of codS Cpioman 9315 13 Lawgie
iS5y, s pe sadlate | jame 3l ey b Ol oS oS
o Gyl el T ol 5l oolitel s Ll oyl 5o o 4zl
Sl Jle CS S b5 owmen 5 3l (o Ak & L
9 93 ] o g Jle S 5 plisl (g5yslaS B)las

Al o oy

YAVY

Gaib dgrge sd)lulin] 4 dag Lol ladigel plond
shses ,».(Babanezhad, Qaderi, and Ziri 2018)s45 .0
Joged @ls ¥ Jlbged 53 9 Jod Jloges 4 oaddly plie (SSLe ¥
Gl odibodls &)l Jous
Py 313905 4 (63959 il )b p23le (il 1Y l3505
wi

wi

HCO3 w1

HCO3 104

idgi yd anlllaed g0 SWoKiug] Joud 4Idg0 1 Y o400

—
g 300 e 0 o
b e - W1
|20 ™ L0000 _
il o : T [ w2
el rd: I o —
2 I L
L ) |_s0
i |2 L%
o S0 = i,
700 ., o 0 [
g 0 JJL( L 324” [ s
i - & = L2
4 s — i)
ﬁ - - 7
Moep o [Tede
3| o ™ o *“" LWI‘N"
M= Can
a a0 A B [ e — 800
E - 0 " i Cm
X [0 e
; )
. 0
i {0
il
p) B
H ?é /] \M%\
1 b 0 0
” n ER S N\ I
l 00
4 - E mo
3 Ca
Ca
] - Cn
] Lo a [
1 S ;
< n [Ca
3 Fa ¥ L
3 = E) *
Q
h ) -
%
3 2
. )
- r ]
— @ § Fp
[ e 8 L C.
cal M| M| IDS| IH a S04 HCO3

5 85 1B ooyt g0 ol Y VL Jlagai s fd plyShs bl
9 MLL;O u).m )]ax)l Wl DKT»UI WLA w_o...{ )§JLJ CJLJ
L5555 bawgio g Jgeb bl 03y ;0 W3 g W2 ool

S Y
o5 3 5ayal 40 b 590 (SlacidlS I sy Cuenl 4 225 |
5 ol ol CoaS 4 dng D ped 4 g3 Bl bl O
032 3l slo b 3 ot yol Sl S Gl ) 55l
(Sogd sl yzalb b ol claas o > O cuaS (S5 jobay .l
LthbeYi 9 039_]] bl calis 9 )N Lé’)?‘l%’ 9 L;»LM»
39""‘"@ alise L_Q)Lao PR ui )‘ WL.O 9 Ak oaliiwl o D990
Ol Gl oy gl b 3 B 4 a2 b Ly By,



YAYE-YAoY oo YRR o ¢ jarly Jucd ¢ o 0,Lows ¢ oy 893 ciammn j dagoo oale olalllao

:zbo
drgi 5 Comjlame ol (o halon gl )Lty 4lg) O S oy g addlas” AYAR pgy (alid L)l 5 (Gliawgs (320)8 chpel orbo
Sl

- Ahmad, Sajjad, and Regan Murray. 2020. “World Environmental and Water Resources
Congress 2020: Water Resources Planning and Management and Irrigation and Drainage.” In
American Society of Civil Engineers.

- Al-Omari, Abbas, Ibrahim Farhan, and Tariq Kandakji. 2019. “Zarqga River Pollution: Impact
on Its Quality.” Environmental monitoring and assessment 191(3): 166.

- Aldaya, Maite M et al. 2019. “An Academic Analysis with Recommendations for Water
Management and Planning at the Basin Scale: A Review of Water Planning in the Segura
River Basin.” Science of the Total Environment 662: 755-68.

- Ali, Shaimaa Fatih, Helal Hamud Hays, and Reidh Abas Abdul-Jabar. 2019. “Application of
CCME Water Quality Index for Drinking Purpose in Tigris River within Wasit Province.”

- ASHAYERI, AZIM, ABDOLREZA KARBASI, and AKBAR BAGHVAND. 2014.
“Assessing Darreh-Rood River Water Quality for Irrigation Using Sustainable Conservation
Approach and CCME-WQI Model.”

- Babanezhad, E, F Qaderi, and M Salehi Ziri. 2018. “Spatial Modeling of Groundwater
Quality Based on Using Schoeller Diagram in GIS Base: A Case Study of Khorramabad,
Iran.” Environmental Earth Sciences 77(9): 339.

- Breaban, luliana Gabriela, and Ana loana Breaban. 2020. “Causes and Effects of Water
Pollution in Romania.” In Water Resources Management in Romania, Springer, 57-131.

- Ewaid, Salam Hussein. 2016. “Water Quality Assessment of Al-Gharraf River, South of Iraq
by the Canadian Water Quality Index (CCME WQI).” Iraqi Journal of Science 57(2A): 878—
85.

- Farhan, Amina F, Kossay K Al-Ahmady, Abd-Aljabbar Al-Masry, and Dr Nawfal. 2020.
“Assessment of Tigris River Water Quality in Mosul for Drinking and Domestic Use by
Applying CCME Water Quality Index.” MS&E 737(1): 12204.

- Fataei, Ebrahim, A Seyyedsharifi, T Seiiedsafaviyan, and Sahar Nasrollahzadeh. 2013.
“Water Quality Assessment Based on WQI and CWQI Indexes in Balikhlou River, Iran.”
Journal of Basic Applied Sciences Research 3(3): 263-609.

- Haddeland, Ingjerd et al. 2014. “Global Water Resources Affected by Human Interventions
and Climate Change.” Proceedings of the National Academy of Sciences 111(9): 3251-56.

- IRAWATI, WAHYU, SEMUEL RIAK, NIDA SOPIAH, and SUSI SULISTIA. 2017.
“Heavy Metal Tolerance in Indigenous Bacteria Isolated from the Industrial Sewage in
Kemisan River, Tangerang, Banten, Indonesia.” Biodiversitas Journal of Biological Diversity
18(4): 1481-86.

- Khadempour, F, and N Sayari. 2016. “Study of Water Quality Status of Sardabrood River in
Mazandaran Using Water Quality Index.” Journal of Ecohydrology 5(1): 49-58.

- Matta, Gagan. 2020. “Applicability of WQI and Scientific Communication for Conservation
of River Ganga System in India.” In Frontiers in Water-Energy-Nexus—Nature-Based
Solutions, Advanced Technologies and Best Practices for Environmental Sustainability,
Springer, 265-67.

- Mortazavi, Samar, and Masoud Hatami. 2018. “Assessment of Ecological Hazard of Heavy
Metals (Cr, Zn, Cu, Pb) in Surface Sediments of the Bashar River, Yasouj, Iran.” Archives of
Hygiene Sciences 7(1): 47-60.

- Njuguna, Samwel Maina et al. 2020. “Application of Multivariate Statistical Analysis and
Water Quality Index in Health Risk Assessment by Domestic Use of River Water. Case Study
of Tana River in Kenya.” Process Safety and Environmental Protection 133: 149-58.

- Nong, Xizhi, Dongguo Shao, Hua Zhong, and Jiankui Liang. 2020. “Evaluation of Water
Quality in the South-to-North Water Diversion Project of China Using the Water Quality
Index (WQI) Method.” Water Research: 115781.

- Saod, Wahran Monam, Emad Abdulrahman Mohammed Salih Al-Heety, and Mustafa
Mohamood Mohammed. 2020. “Spatial and Temporal Variation of Water Quality Index of
Euphrates River in Anbar Governorate, Iraq.” In AIP Conference Proceedings, AIP
Publishing LLC, 20042.

YAVY



YAYE-YAoY oo YRR o ¢ jarly Jucd ¢ o 0,Lows ¢ oy 890 ciammnj dagio oale olalllao

Sener, Sehnaz, Erhan Sener, and Aysen Davraz. 2017. “Evaluation of Water Quality Using
Water Quality Index (WQI) Method and GIS in Aksu River (SW-Turkey).” Science of the
Total Environment 584: 131-44.

Shanks, Orin C, and Asja Korajkic. 2020. “Microbial Source Tracking: Characterization of
Human Fecal Pollution in Environmental Waters with HF183 Quantitative Real-Time PCR.”
In Microbial Forensics, Elsevier, 71-87.

Singh, Harendra, Dharmveer Singh, Sudhir Kumar Singh, and D N Shukla. 2017.
“Assessment of River Water Quality and Ecological Diversity through Multivariate Statistical
Techniques, and Earth Observation Dataset of Rivers Ghaghara and Gandak, India.”
International journal of river basin management 15(3): 347-60.

Tran, Q B, and A D Pham. 2020. “Developing a Water Quality Index (WQI) for River
Resources Management in Kien Giang Province, Vietnam.” In IOP Conference Series: Earth
and Environmental Science, IOP Publishing, 12054.

Wagh, Vasant et al. 2019. “Development of CCME WQI Model for the Groundwater
Appraisal for Drinking in Basaltic Terrain of Kadava River Basin, Nashik, India.”

Zamora, Maria et al. 2018. “Evaluation of Water Use, Water Quality and Crop Yield Impacts
of Corn and Peanut Irrigation and Nutrient BMPs in the Springsheds of Suwannee River
Water Management District.”

YAVY



