Sy ol pe
VFY B VYY Sl I‘;f.&_g'};—&;c.l& VAR &3 o )Lg.g/ JJ' AJM/ r:.&.k‘géwﬁdb

3,590, b cilises Bylae gl p 558 5 wilssg, 4 e o] CldS oL,
(CCME) 1568 O coiS jasls

\ Ty . N E . (e s T
e SR S ST IE-S]
XV o/V e e 8 VFo /O 2dl s )

oA

5 3l gl Codle b5 (O mbe Sy ke 4 by o Mo 000 1 55 O Blod o ol plaall 3o 51 O (AS Sl goas
b 3 i Aol CmdS Candy 5SS aal K a1 G ol 5 Baa ayls Sy e Sl ek Jlasl s
Sl ka3 (531Ans aded o (glomosls 1 5 ite iy ml jul Sy e laasl g L b s el gl 5 5 5wl
Ol CkS Sasli 5 (5 g0 o8&ansl YO 3 (S Sew 5 pH SAR EC TDS (ol 505518 5 gl Jold) O ol 55 7
(IS gban 4S 515 DL G 5 (65,58 co b ylas gl p Of kS ob3 ) 2 Ad esliul 25,0 gl 2 (CCME) Isbls
Sladyl pcnl b g g B am s g sl BB Sl it (a5 e bl g sl w5 Of CodS jasls oSl
el 0dd O ChS JralS Esl ad g (g S b el 5 OF S8 o e 53 O 4 st VT 11 DSBS 5 olens 65
35900 53 el ot L5 OWLwabl ol 55 o 5ol 5 LT 5 Jlgo S slaolKamal gl 1 4 g pedaw 55 O iS5V
2 21 S 5 el gy IS 5 D S g e (sl ki (951 (1 e (sl e o S e e gl O kS
(e 5 Ol gu TDS wile plaeds VI 2l 31 L cad g Comd il oo 4 Ll LS 0sls jadels b g consVL bl 5 el
33 832918 Glan sl Of Gl ol 48 5 15 Ciand b aned U Camdg 3 5 035 Ty LialS Sdda sy, of s
R ¥ 50 g )l 355 &S e 5l glodiSagdoe Jule 53505 13 Jlo aid 5o (olKiyl 780 550>) ad > ol S|
i Bred il 53 555158 Silas (sl f CokS odd ol (S S0 Cylia 5 SAR IS YU Ol ad g (s S S35 5
23 Al 15 Bas i 53 48 (g g pken (Lol 51 TYA LS ¢ ino )ban gl p O oS o gpas 3 3,8 I Cind b
GV bl )3 ammo G jlae gl p O kS I35 Julge o5t TDS 5 i dou o e ol 0 b, o Cand s
Bl Su e sl pal 4 LlF e Gl )l S A 45 edimly 53 O CehS S Julge S 5 IS 5 a2 s
S el o s 4 5l Sl 5 Sl sk 5 Sxieo 1w 5 bl L led SKeS 558 5w s anb mle g sla el oo

el (g glogy p S (S 0 S (Dl a3le) OF CokS e slaite 5 Ko (Fp o8 s |

SBIS OF kS sl 3558 8 b s ool S sla malyb ool kS s yfbiknd 1 gddS (slaelg

dlj.)\ gd)Lﬂ gé)Lﬂ ‘ﬁb C:LA) 6))}(;&5 r}.l.; omb c&)‘}J:.}.LJ ej; Y
arash.zare86@gmail.com : g ;S Gy 1D J stn *

VYV



OLan 5 63,8 gul5 S

wor,te/J,la,u,:/r;u,@.gdu/su,yiryg,m

Sl g5 stamd any ol CadS s sl DI s
S g3 gdme e CCME-WQI 2Lt (sUlye oo
50 el Ol eiS Ul gl eslitals go sla el )L
S 53 Al a5 T sla jual sl slass g5 2050 > &S sk a
el pdOilanl edd ilesl ol S LT Sialesl e
Aste e s 3dasms 4sl 53 CCME-WQI 2 Ls (5)
LS Sl sl uak Gl gl Sh) Olsees (NUEP)
e (b S )8 esli s e 5 0l Ol o s O
ol Ol S i Olaasits bav g dop ) Olsews
doie (e Olojlu anv g5 asl L gy ol 5158 5 (a8 IS s
L ol kS bl ages s (YY 5 YY) A8 Clis! (UNDP)
ol 03 Sl Sl 3 (i gla sl 5l esland
Sy gn 4y O a4 aalsl 3 68 ool 0 bl L3
O3eeST (TDS) J b sl 150 «(pH) 4yl g
L OA) 0K 5 &S 50 Dladllas s land 5 Sl i oJ s
Sty ol cas bl gl CCME-WQI iy 5l ealizd
) e e Sl 305 8 s e DL 2 L8
Ol 48 gl S ot wlng, Of CuiS  2alS Cel ltag,
s 5 ol Bilas Ol WLl S5 gl wlsg,
aalllas 5o ailbog; plecd Can by oo sl
0L WFD-MEEG s, ol = (V) O Ken 5 WSS
S s 0O catS WIS s dlbsy, ol s s e
035 3 cadiie LLE 5 asbsy, oS CCME-WQI b
T P R~ R A B S o
ioead Zwl WFD MEEG I i Scse . CCME-WQI
3 WAWQI sla s, alio L (A) OS5 51 L )8
233581 3 Sl e s ol caiS LUl ¢l , CCME-WQI
el gy glac s (gl ibie CCME sl il ;s
CetS S35 i) Sl K23l Sl lgea Ll e
(S Ol el (gl 8 )5 eslinals yge gdslil
53 Lsla b ys g slas S5 51 (6, Kale) 1 ol 5 88

(YY) OLlKes 5 doy lallae gy ml3l 355 0 gmien 5]

VRV
i s S o sy sl sl s o e
(o w55 (SHlla glaesls I (ol alds Lo e 2
O S Do poaz 8,8 555 (Y0) 3l Gy 5 LS
s by e slaspal sl laas - sl Gl
S 3 Sps e pde Slis Jesl 5 Ol e g e
S (V) 35 Gl s 5 b belse Sboss O
QOA) Cml ailraon S e els 5 b Dl £ 5550
ool pan 5L 5l 5 039 SLdl e s 53 OF e 5l Lails
ol ols U O o sloms 53 gmis 55150 5 Sl ol
e 5 Sl el VT 5l gl solie Js e 4 (YF)
Lds gl Odee asal ol sl SOA) 355 e Ladilstsg, s
Lo ion )3 age ddis Lol gla ST J 28 5 O wle
Sl S e 5 Rl Lol e 55 (Yo) sl on gy 3 e
ol Laode VT il 5 me 3 (55515 W« bl
Shesteal L Of e kS b5l nl s (YF) Ll gloss
Jc\_-,aqﬁﬂg_ﬁélﬂg.,_wuu_;” (S Sl el
Sl P OWQD Ol kS ol (Vo) 3550 o gums
Lol o35S 58 sl el Sl oslizad b o oS e
S S TS el i el S ey
Ol Aol sde S 81 L e Ol 5 0K S s |
sy slsesls Las Of CaS Laxls 5l Gus (YY) 48 s
Sl pyas gl 3lizl BB 5 S5 LB oSl 4 Ol kS
Copden s bl Al B oo L)l g ol5l Oleas 5 (VF 5VY)
ke e 3 0 plly sban 4 eld e Ol b
e Cdl 5L s ) Ao ) (68 e 5 S ke
sl OF) s sl BB ae Sl sty 5l
3098 g e (sla pie 3l oalinad b T kS e ls
sdwte VL il o Olojlo o 5 laday &5 A3 &l
S5 eslizuls ;5o NSFWQI 0l omsi 5 A Dol (NSF)
Ui Sl Cmmslams Ol kS L2 ls (VY 5Y) 8 8

sl ) a5 o 555 3l LS (CCME-WQI) 1Ll

\YA



e gy 4 b ST CotS oLl s — peks s

OL\er 5 57,8 ¢35 3

il @l Ot S Al sy e 5 Sl el L st
Ol i o e 5, S esliad Ol ol s e O kS
L;\ﬁ‘;j_;@&ubowomj\w«s;&@ﬁu,}
53 s e g s OIS Ol o] 5 b sl
S ks 55558 S s Ol S Cardy ol Liash
LUK Of cmisS Jatla s Sosy sleslizad Lol S 5 Sl
cautbu‘éuﬁjﬁjl_\;fjéw‘wﬁ)\}w)fb)}ﬁ
eujfgbjo)}:&)bcupb’-x_é)@atf'&L;L....g_.jul,.:ﬁtg
l_:" g:,_w\ ol JL.'.))‘) ¥, LﬁaKL«.L‘ )\ LQAJJN Sldas L>j
QM_})"LAS)@L?J{)@&Ajbhﬂjj.éw\)"s_é.)@
j\aéus_\»\l_g:jjigﬁ&l;'-:j)wf):Lf&»éugid,&s
o laelSl ol 3 eslanad LB 5 5 g se (slacsls aen
;}\j_:..vl.?‘w\(w‘jéjjju.fggfﬁ:);ﬂ:»d)kmé\ﬁ
A s ladaw/ gl g sag s yasl 5 5o of @l_:j 3l

55 ol ab abo 5 Sl pal o e o e

by ol

5l aS el Ol Ol glaailss i ) 55,88
A g ol slil e gl U oS J_<.\>- ool )|
Slas 8 L LS 05 V) 35 Sl L3y )8 S
Obiasl Cmls 31 o 350 (55,5LES 5 50 S Lol
i ol il Bl sy 5 e et | OlS
2 osb e 36,0 s Sisaas I (De Martonne) 5 5 g3
Ol b e CT7PV a0 Son sl iie o8 Sla i
2330 Ol o ad g ol 5a (xSl e Osabes ATA 550)
5 P TS Sl Gl (5 a0, ool YO 45
O UKE) 3l s ol

CoitS gla e ods S5 Glaesls 31 Gyl s tlaesls
sl ol ol 55 5SS as o (5 e sdken GlaelSKansl s O
by s pod AT o s 55 5 (5513 285 303
plosl 5 lis 4 s OdS Ol (gladlae ST oS

'Y4

b ool OF CdS eVl 555 (20580 b cdas e OLES
B 03 5domn 53 iS5 il 2al CCME s ls e 5l
b T hS (1) oSy s s s 1, s
CCME WQI 5, 3l eslenl Ly aoS 5 55 55 09,58 4l
Sty as s Ol coiS S sl ol =l s L sl
s Ol IS CohS 5 ool g 5 e 3 5 a3y o 05, S
3 s e 255 s S sl b b e
S35 B e 53 1) S8 i, (DSl
Wbty O kS 3 6l L3 A 5 esls 13 es 28
L (00) ol s 5 amm 3L Slalan 5,03l .l ok
L 535 35 5 U S sls 0Li CCME WQI i 5 31 eslizal
35—t 5 35 omebie o see o3l il (gl ailrag; CdS
a5 Gl 3l sdelimsay gl St ol (6 St
55 (SOM) iy a S akleilus = glaaii s CCME WQI
oKl Vo (glamesls 5l eslicl L (YO) Ol SKans 5 1555 90 anlllas
Yo A I Yooh oy b ol i e aslesy, ab s 5o
Cilise LS 5 Sl glacud ge js Of cutS sl Sk
Aol s sline 2 e slacled L ullg e 5 00
L ol idisee sl OF kS b)) Sledbl (6503 5
V) OLKon 5 IS aalllas 55 WQI 5,55, 3l sslizu
VIV PERPY ‘19)_.»)4 Ol 53 el 6\;&1 Sldlas sdas odas e olis
Ll Sl e 535 2l 05 Wby,
3 Sop e S Sl (s39d0me arb O e Ll O
N W PP SO P B S|
J =S bzl J6 ledibl @jc.__w.» &l ol s b))
5 Gl ol glaass = ol by o e Sadl
I3 e sin e Dok e 5lS 3 S Sl (S92 S0 u e
s Mo a5 se Slaesls 53 2l 35y (oS DA 2,8
S G S pds LSS 5 e e (slagg Sl
Sdatily (sLaosls 35S amen 5 Ol CoiS e sla bl
2> ol S 5 e sy She el ale 5l OF i

Ol ciS Lasls 3l OlsS e opl ol 55 o o gums O )



OLan 5 63,8 gul5 S

\fo\";‘.@/d,la,h&/ﬁi&;%db/ssu,yir‘,hg,&;

S4°E

37°30N

——T

37°30N

ITN

Lot 3
& oyt oS! @
anlpl asud —

50

s S4°30T: 55T

S5O0 6T

S a3 p $aolin] 5 aal T 4K ol jon 4y 3538 F 4 g ol b ge N S

el gladlo s ol V\YYe was Sl ey by o
Q)H JL.»:)‘ ol_A J&};JJ (JGML Q)V@ Lﬁd)‘lf@w
LSS ol a das 4 WYV s ) 51 T s S
Slaesly o gau 52 51 LS el 0l rl’u‘ Sol> a0 gad
S 03 S o Jals gl glatls i (T kS
Jee) 5oL sllar 5 (o)l SO glacins, Gl daosls Sl
— Gk JJ“J@ S>olse 5 (Laesls To® 0 sl gl
o3 Layane (1S1 Iy ges g (Index plot) el ls gl
sl 39 50 SNl 5 5ol war Sl o S plosil KU
55,88 J?UT 4o > c}a.w 03 B8 slaesls syl oKl YO
u] CetS laesls b s Ol R 9 5 @\ sl
ol 0 aJJ‘jT \ d)J}- 03 e=le ‘_;LAAK.L,._L‘ BE aMQ.;
Jis sl (CCME WQD) LUK of cuisS jasls
u..a:—t_..l L)—:‘ (())\‘) ol ‘Gb‘ M‘)j:.w:) (Y ‘_}g&) L;"j-@-“
aals 5 (Frequency) Slsl 3 «(Scope) esgdowe 5SS 4w |
Jé—nﬂ w—? 65“ C_A.ll.@.' BL oS C_,.w‘ ol J:g.:.: (Amphmde)
e e &l (O CdS op ze) Voo s (Ol kS op )

Sy S 31 Kl le sdii S o3Il (sla e (ol ol
Cd o (EC) S SIlculua (TDS) Jglows dal-
a0l «(pH) wytul (TH) JS 5w «(SAR) oo
el (Na®) it (Mg™) 50 (Ca7) odS) Lol
(HCO3) ol S o o(C1) W JS) ol lao sl 5 (KD
Al e sla puite wlinlie . tizes ((SO4Y) Sl su
S sl < ploodise 50550 O30St Jsloes 058
o S adom ) La s 8L (i 5 055 =0 LS )
L oiie Ol o ey 5L ps 5148 (oS S35 5 (o 55
s 5 ol lakows coadlw b ol Lo
3358 S s 5 (V8 5Y) Wlead anslios il
3y 03 iS5 olie o Ol s IS sbas
Sy blansl wax 5L cpl plo cllan 515 5 8ol
CCME- s, 5l ba paze Ot J3 Coussdows 2105 5
358 5 sy e O cuiS oLl sl WQI
e el iy 53 ol sld o3l

ol S uf CetS slaesls sl 0y LS S sy



. :.T
) U

LiSer 5 55,8 &)

o

;. ‘5:_ ,«.Ladlj.«

bl

O kS

e &g, 4 g hu b

Ll AL STADNA AMLL  oDA VAMY sAAAL W VAN SNV BAST AN ATMA AL QoL eeig Qo WA 404 VA S$0Y QAo VA AbY dAd4 A 501 Aot AATAALT 2R
(31 44k BYA sedN Aded|  ATK BAAT ceADA ST ADA Aol SA0T BAN AUMA ALV ABAL ee@4 AU LA 4AM Q4" 200" Adhd V43417 Abbs 41 VY A4A AV Lol 40
M 80 Al AV B <09 AVATLOHT oAV Vi Q4N b Vel QLT AT BAL AL AL A% VAL Abh L ACVA NS4 4 Pt S\T AN D4
& e bk JAL 008 (A0 BNt L4 AN QAN defet AW ARV 400 VDA malL AT ARAT A0 FUEHUNTULS 7AD" VB0 a4t ed' V4 £ AL ML
i 444 BHL L0 L4b Aok DAV TALL S0/ AN NIV Aefet At VA el dud’ evd (& Qo bk A AL A4 AV AL 504 o4 AV 4\ b 44 O
TR0 b AR oA OAdbA T ALY =AQDA VS ADIN AN befet bale U be /A OVL AKDL AAbA DAL ALK AAY A0 ALOL AVAY AL AL Q04Y PIESPIEHTVEY £ AL A44L
Mu.\«ﬁ_m._ Ao QLT o g4 AAd QA dog sAs | VA S4IN AV Velfel gL/e0 QML DAV LA okl A ALY bAL A7 AL A AT VLT AR AT WY BT VA
v e bed QAL AL VAL ADK A4T WADA B BIN @ Aefe? dare (A4 by ALL ADA VA AAN Vil A AL Ov0 VA SLA £ VT 44l FUSTAPEYI
o’ =19 QUATALAT LALL QA A= 17 YL NG AMA AN AV/eT BVAL AL By Bl ¢eT L4 VAL ek A AV VR A0 LAV A 400N =4\ A AL =4
e dod 244" bad” TbY VRLT BV sshl A QA Al Lofet (Ate" 4 Qa0 VL' Tbd o ALY 4 £ A A AL A AT AT de L VAL 40
~r a0 odh Aol 4bAVTAMAOL AN QAN ATAL AT BRI B As/t Lo/ ABAL QU AT eed VAL AL AL AU 044" AeAD oL W $bbd £ 0% |44 £ AV Abd
0 o4k AQV oL 0G0 LIVURIIRE. Y 4 AQIN A Lo gafa® 4G/ \/A BAL LAAT AL SN VAL VA Vel AT 0N o4’ b AL ATAN 44
mw_.ﬂxﬂ_ add Vel dbA\ Qdab AL Wiel se L) LT AQIN OV 4027 ALY Q4N balT AATT VaVL 4007 AVAT LAS W O0A ebAL A AL Al ATV 44 FRNTAR T
(€ 00 AVUTABY soeh 4VAT QAL SAAiL ML QO 4% AUST 4L SBRL AL WAL eVl BAY 4447 504 WA AALT ALLL T bl ABAL A7 OA L £ VAT AbL
Feo 140 SAAVEY s Mk DA PALU SdVA AN AL WU DA OUAAL 401 AL seA 14 ALL Abd AT AVL 400 A ALY B0 T4 Q0 <4 TPy
m_J u.ﬂ_.ﬁm.v AT VAT ALE AAdL Qa4 AN ol 4b/47 WY 44N Adle LAY QUM =V VYL QAL *40T AALT AT VAT Ve k' A4D B AV 40l 44" AD ea | VT 44" L4
A e 34 LA ADE 0494 PN VAR EYY V& A48 b 445 Bl AN AR WAL ek VB AN S A AW el =10 WAL el ALTAL oY QL b
frev Yk AV L bed VAN Vg oA\ A& AN VOV AR VA AT VL B UL BA BAAT LA AT AT AL AL Aok AL O QY A QA 40
5 400 ADL AWV ALAL T VAIVAT celAk AT SO B VOISt WK be/dh 4AL BAAT <004 VA AL Akd Y BT V04 AL BT AAK L0 deV AL Ve Aoy
sits” bk ADV ALY wAdd 400 VA s4dd NS SN VN Ao/t A4157 VIV BV LAY BAASY SA AAL WD T AL AVA [RRTAREYR A 547 o4y AR
<=7 €0 val O LARAT ADRAL DA VAR s AT AP SDIN VY AR AR AD/eS 4B 4ALL sDARL AL VEATAMA 44T LAR LT AL o0 VY 040 o OV As Dy LAY A4\ 4140
=gl 490 bAL sAe T AVDe L VAL AI4U S4bAL A LAV A% VA QA ADAVL  bAV AT sekh ST BAL b4 WU L4 Vedh ot ALY 4hdd ER VR o \' VO 044
GRS Al4 [PIARTTRGYIY BOAT b’ 2 AT S8 AVIN JAV KA AT SUA ALY VAT 500 4507 AL A0 AV AL 404 AL BT bAA oA A eel oL VA A4
o5 bk VAL AST Bhed  4VAT AW S0k Al AQIN 410 Bolet AV LY S0 AVAT 24V AV AL Th4 SETEAREV A b AVD o4 A4 gl 5L As

1T AVS WD

BVVA' bV

i 1Y

VWA b

LD e

A LAV OAD4

RAE S

LV OA VA

T B’ Add

= 4T AD

AT LR AL

AT b\ g

47 e4A" bhad

4" B4y AT

D Aed’ ohd

A4 Vel 404

WA AAT VAL

AT 84" AT\

AT AL Aded

VAL i

AL’ 444" BAAV

A4 el BOAL

B BAT V4L

A OV AQQ

Fogr oot
s sal. o) Hd Vs = o £00H 9] 08 v W

Rt Raie st Rcle sbu i Ricte bt Rlciaabut it Mol shubibnt Rl sbu iy Rlole shu Bl b che shutiEat Rl s e Rlcie sh et R cde: sh i

BN

2rfp | ARy fjemS D |5 S0 e o [Rngen® w0l 9 Fey o gl Fe

Y7



OLan 5 63,8 gul5 S

\f°"JLg._\/J‘;‘UL«J/V.L:.AJMJLA/LSGJ%JT(‘,J&M_JJIJ

‘5; I i T
L] ‘d-——-—)

CCME WQI ,a5ls g0 gghs Jobo ¥ S

A5l 3,k 3l 5 2eS LS Ol S ke

syl e
Excursion; = ( - )=\
353 0 ulesl (gode Hlade

()
d‘j_;.ﬁ Cq:;- 6)[—»«-'JLAJJ o 4_194\) )1 osleul L Ir}) 4_l;-j.A
(nse) Ll >l
n .
Z o Excursion;
nse = — )
sl Julosl wlads IS sl
F3 aculowe £ abasly 3l eslazal b oy Al s
nse
Fh=—— *)
37 0.01nse+0.01

oslatal b ol jestls laisyge oS aw o aile I
23 g Al Va5

JE +F3 +F}
CCMEWQI=100—| Y1 2 "3 %

1.732
3o O s gl O S el a1 e
35 g0 Sl 5 53 &ges 6l Yo O£ Jla 55 YBGET ol
A s o ol caaS Lol gl p el A sl
03 6oV s el S WY SBET oSl 3 5 eds 4 S
BEJPC TGS R W fl_?a\ Yols Jlu calises lasls

el o pln] ol A x ¥ =Y g yoores

DL d&uﬂ‘)b" J_..p)) )‘ g;_.ﬂ\ CJ)L:.G (Fl) hbj.\.};ﬂ
)')l_?r_"v eJ.QJ:.:;JMLL.»:TJ‘ RO D080 L;:LA) 092 J}lﬂ
Vel 5l aS (L jgelsly S slie g Capd) didl 63
353 0 (s 2ol 4l slas
F,= X Yoo )
b ey S sles

b 534S Lla bl dos el oole (F) lsl 3

.L.JGL. ab;j_}leu" oS S MLL.»:T)‘ R 280 Lf’l") 09
Sl LT e sty ¥ el 51 S (eals S 31w 4 )
LSl Gass ple
343, L;Laui.ll.»ﬂ sliss
F,= - X Yoo M
la bl slaas S

S ol e &kl 51 sl Ol 1 el ole (F3) asls

(Ol 0uiien 51 5 Ol e) 545 o ducsloes o 4w 3
S eslaul U (Excursion) Gl il Ol e desles 15l al> o
e 3L T S e palie oS Jlos o Y e
S 5l 5l

353 40 Jl"..“.l.oﬂ ke Hliis

Excursion= ( )=\
JJ‘J\JL:.«;‘ J..[QUJ

)

slie & o3 L3 ¥ alayly 5l eslizud b Ol sl Ol e glons

\YY



e gy 4 b ST CotS oLl s — peks s

OL\er 5 57,8 ¢35 3

c&L—!}lﬂ) JL—>LL| cQ)‘J) JLEJ.:‘ c)l_>'uf J‘_:J)j c&uj_w
L;“oLa\_f» @pr ‘;;."tj GL«.J DL eéu.';.«:‘ 9 M cdjlﬂabb)
¥ Usds slhe cOjlas pl war 5L LOT jles 03 5ioms
Sl T CdS el arale (51 165,558 S e
330l s glawlind 5 L e 5l og3,5L3S O e
© J54) FAO (5Ll sl ol oS ks slaial,
)L:‘M A 6)))u5 (.5\)" g_JT %S ;f’tﬁ))‘ DL S eslanul
i U T 555 €5058) 53 Jisbous 2l 013 (0
OLalS L T ol U5 (hals e (s5mnd Jeiley
33Ol 358 (Y 55 0 Jguams Ol ialS 5 T 505 sl
S i sl Ol JralS 5 Sbr ol 3 Sasl,, el (SAR
Lshuﬁ Q;\aa.s VS‘J; “SJ)M)J Jﬁ st gt (\‘) 3}‘:’5"
LS @ e 58 5k QLS slacil > IS 5 i b

oy g b
kS el el L ol cuds b3 Sl ol b
Wl 0 1 7 o s e 5 jlae (s st o
Sl S (Sl sban s war sl io S O s
sl 3 b Sl E e sl 05 8 S a s
5 535S GlaelSl 53wy i L sULwasl,
SUIRA OF S jas s o Sle ool &oglie Ul 2
il 53 IV e e Camdy 53 2Ll 35 slaelSan]
st aib 53 IA LS 5 e aib 3 TYA inss b
Syls 513

S5 S resden laolKanl Of CodS astls b e
st (0l g LD VL 5 e e bl o

%MF@)FW@MJJLJJ)W\A:}.Z

\YY

Hlas e sl o JL S Bl) mellb Azl 4y )
3ol s ol CriS (gl el e 3kl ladknd
035 3Lome 039 me 53 o5l 5an (PH) el S LS 5 Los S
Fi= (A=) x Yoo = ANA b

g e glawlind 3l 2LasT A0 (ilasl VWY g 3o ||
Fa= (A0 W) x Yoo = AVY opl ol tdiles S 55l

o 6l Ol S 5 il o3 gtoe i 5/ Ol ol Ol e
SRR U B P ITCII PR U PN PR (VS g A 31
S Jo 53 o3 i 1 p S ke YYA0 (TDS (sl oS3l
S ke Voo it Ol 3k 3 edd (s Slome ]
Excursion; = (Y¥4e + Yooo)— ) = V/¥q | Lol )
e 5 08 il (LS T VY e (sl avloe
lie b T o Cowsas 850 adal, 5IF3 ynse O ol
AY/Y 5 /AT o Sam MBGT oKl 3 Yo Jlw (ol
Sleslinal b ol catS Laxls wolg o .l sdelosn

ZJJ,;":L;A wbuﬂ) Syl A% Ua.s\)

[ 88.9% 8127 +83.17
1732

CCME WQI =100 =155

)
5 3 CCME WQI 5, o 48 gla S Y Jsi> 2

(()) s;wu‘ ol 4:‘)\ JJG.:JA &_9/,..&.4 (5‘]’ QT wuﬂ

s )l ol p O S 2055
Sl 5> S S sl ke sllas il S 3 O s
Sl e wlind Ol geas (F Jsas) Ol ol Selsl Ol cuis

A ool b s (sl kS
oS oLl glagslsds 51 St fare B )las
) ks gl o= 1 el (s
el (LS 0 A8 elin OV s &S il
S A mles 5 slvsls (el Al mlo
SRl b cpl s eslanals ) 5 Sl s ess ol 5l
Gk 3l LS a5 al Sl ool sl kS

ol 03 et 4 1 o e 018 e ke slad b



OLan 5 63,8 gul5 S

\’f"‘\'JLg..»/J}‘UM/WJMJH/JGJ;’JT(#Q,&J

5 e B eas 6l O ol s 5 CCME WQI (skiuaid Y J i

Ol Sl s el s Sleel anls OT aS b
}ﬁbdb-q&zj)w‘,lailji;s:)\.b';ﬁ;d})\:}\g%w@a@jﬁ}aw.}éj}g‘l%
40-Veo S
Ll S
QN@&)‘QJL%@‘H‘JJ)JPJJ%]Q.&A@Jé.’u]h&}e@.}aﬁ;—uigﬁ.ﬂig
_ Ao—Q¥ o
3,8 o ol o sllas
3l el S8 IS 5 g sy se DBl A 5 et Lais Jsene sbay T CiS
£0-v4 Lo g
ju_x:?.bC,_JL>)'\C;\yq.él);hiljﬁf;)\:)lﬁkjﬁb‘-lL”,b”.,\@_? PR 33 Sy sbay of Cois .
YO-FF s bl
B 3h e ol sk
Odlae U b Il Sl Leslite Jagl 5 603 15 INtl U dudgs b me 3 adpend Ly o] CadS
oYY Chns

RGN PN W C)B

(mglit) o of kS gl Ol ) o Slidios 5 3 Ikl doms Jo o (glas, ikl ¥ J gt

e pH TDS Cl S04 HCO:z~ Ca?* Mg Na* gresa
oo £/4-0 Voo Yoo foo _ _ Yoo S chle Sl
Yoo FIA-O/0  Neeo Yo Yoo Yoo Yo Yoo o sk iSlas
(mg/lit) gxwo jlas gl Of CukS Gl piie Slowe 2STa ¥ J g
S pH TDS cr 8042 gy
Yoo $/0 - A Aeo Yoo Yoo S chle Sl

sl et la by (5538 5 s Jlnd) Lugsls A8
ol ciS S osls olois 53 NSFWQI 5 IRWQIsc
J@M&L@ijw‘%m&é@ﬁﬁbﬁw
2303 b sie OF i OldS a5l day 5 428 g3
Jsb o3 (Sosdl plsl Dusalol Oman LY ool
3 32 (o) Oloesart (2Ll 6 G
ol oS pals e el LS iy oSl

CsiS Oljs o S &S gla S a0 1S e Iy U0 o
el) 5538 S as e olenl o) am a4 by e O
Sl sbar immen ol (LT ey 5 38 ST OUIL
CrSamtin ssban by Jd s s Ol cis
o mlE ol S ad s e Gble 4 o
Db, ol aedS Ll 5 (Vo) ok 5 esl3

J.@_.::a:).k_m): A_Jl:'-bj))'\‘\_la.ijcl_i)é ))JJLJ/J;

\Y¥



e gy 4 b ST CotS oLl s — peks s O, 5 57,8 gl5 b

(V) $505LS sl o ClS i gloal, 0 Jyu>

ealaiul 03 Cudgdoee Q‘J:.a

alies
L Lo B 0S S pdome Ok
v < Yooy VS (dS/m) 5,138 o I Ol w0 olS 2w 5 (BC) (5,5
(335 2L, EC 5 SAR Sl eslinad L) Sl s Of 3,4
o/Y > o/Y — oV o/V < o —Y
o/Y > o/¥ —\/Y AVARRS v—7
/0 > o/0— /A VA < EC =Y SAR
VY o> V¥ — YA YA < VY — Yo
/A > YA =0 o< Yo— ¥o
(Na) ‘..LJM
q< q-—Y ¥ > (SAR) b s LI
¥ < ¥ > (me/l) SLL g Ll
€Y & ks SR S ot
Vo < Yo — ¥ ¥ > (me/l)thwL;)L_uT
¥ < ¥ > (me/l) SLL g Ll
v < oV - ¥ oV > (mg/) (B) 03,
Yo < Yo —0 o> (mg/l) (NO3 -N) 0j5 =0
(me/l) (HCO3) =y S
& e
AO < AIO =V /0 V0 > (ShL @bl ki)
210 = A/O pH

:‘9}3@; 4—@}’ 6;#3).1._\'.& 6\Aal.<:.w.3|):dk5uu§)w leﬁ ui&:&,}sgﬁ?u N J}J.?

R e CokS el Sl R . -
_ _ _ 6)L¢‘ 092 o&;.m;_l
Cas sl siosles sl n & s atiE R

\AVid AN vY/Y VqVe-YeV ol K5
V&0 Voo VAN 144y =Y eV e 53
/A YV 0o /¥ V4£4-Ye v oS
YY/¥ OY/A Y4/A VAAY-Y oV oli g >
AY/Y a4/f vv/¥ VqVe—Yo\V SIS

\YO



OLan 5 63,8 gul5 S

\’f"‘\'JLg..»/J}‘UM/WJMJH/JGJ;’JT(#Q,&J

(aal3) 3558 5 ad g g jmg,0ep aelKinal 5 cilides ylas gl p Of CotS Lasls f Jyu>

} _ B} obel s oK
S slp siosles sln & crh sl

YY/e 04/A YA/e 1454-Yo YV ERLY
A /S Veofo VANV IRV AR RNY 53
A/ AN VoV 14V4-Ye 1V sUT s
YE/ AY NV OY/Y Yeo¥—Yo\y S5 b
WA Vo/o or/ VAFA-Y eV 03 5
Y¥/8 Vo OV VaAVo—Yo 1V asS 5l
YA/O $A/A FY/¥ VAVY-Yo v Sl
AY/0 Veofo YV VaVo_Yo 1V Olal,
YY/A FA/A fo/o V4FA-Y o\ ¥ o8 S
AAIY a4/8 AY/0 VASA-Y o)V Ul s
voN Veofo VY/s Yoof-Yo\v LT
OY/A 44,y 474 1474-Ye Y s
YA/ a9,y VeIV LA AR RANY 35, 4o
A/A Veofo Ao /A VAVa-Ye )y Jlss5S
VO ¥4/ VA/Y VAVY-Yo v oUWl 2L
£/ Veofo 24 VAVV-Ye )Y gogon
VEY AA/$ VY/A VAVY-Ye v sUT s
A¥/0 Voofo va V4Fa-Ye )y O 3 oslsulel
Yo /0 V/0 Y¥/A YAFA=Y oV S6 sl
YV/¥ fA/A Y£/\ VASA-Y oY sUT ey

Wby s 5 el S 4 sl w1 Llazil
NS CHV Y QPRI SN PP PRF NN PRttt PR KW
S e Sl Sy e S 4 L sl w5
Olye 5 55 Sl L Ly albendi 35 5 b Lie
S5 e by s e &y 4L ) Laet YT
S et Ol CiS s ] AL &S e el sl

RO PN P

sl 0 AE A g g P S 4 SV L
ol Of coiS Cilie olab Slsl b doys iomen
ik 53 Jgene sbay oV bl s OF CdS as
o U s glacad js Jycadils 15 b s

(P USE) cl Cins Lol O CiS as
P 5s ot Ol cdS U35 Sol S ola ke

L ol CiS s Ikl 45 (65,050 sliad .ol odalice LG

\YF



e gy 4 b ST CotS oLl s — peks s OL\er 5 57,8 ¢35 Sl

S4°E 54°30'E S5E 55°30'E S6°E

37°30N
37°30N

370
37N

54°E 54°50'E 55°E 55°50'E S6°E
9 6)2'.4‘3).-\.:# L;Lho&ﬁ‘): ui c,.._.&.; yu h..a}:.a AJ.'A.\QL:.; :‘—\5‘) é}j@; @?J: u).: A—;r.a.d 6‘,3 g.)i C;.:&:S y JS..%

(At o] 2 53 O S Cilisee Slib gl 3 Aoy o kiasOLES (gl pls (sl yls ped

S4°E 54°30'E S5°E 55°30'E S6°E

Z

=
% 2yl

1
e &=
= )
B

| Z

. &
o~ “
- |

Il o1
B Ca
| Nex
Il C1
[ Na
[ 1TDS
0 125 25 50 8 Mg

— Km B HCO3
I Hardness

S4°E 54°30'E 55°E 55°30'F 56°F
Gl il das s skinsilis slael) 55,58 5 ad s 53 oy Ol kS 51kl 3 OF CokS gla piie sl Glsl 5 F S

(! ;Hig:é;ﬁi"«oﬁ6|ﬁ JJLXSL’La‘}‘}j\:.rJ .>J|_9.a Aoy okaslEs lA&J‘,é}AJJM e&.«g‘,ﬁd‘ﬁ 343 0

\YV



OLan 5 63,8 gul5 S

wor,te/J,la,u,:/r;u,@.gdu/su,yiryg,m

Sl ek slaelanl 53 Of i astls b g
ST hS e 5l (s ) s Szl
sl lms 53 esllal (gl 5l 5 s sdms Il
s B ik s bl cnl s O CoiS Sy
5 it Ol kS s @ pen LlaB S I3 Cias b
sbarli m o v b ot S olib o 53
el S s (sl DT S e s sils o e 5
Aoy Slldaoul e la VIS s 48 boles
by s Ul bl 5o O AS olib
23 5 e s A oo Golas gl 5558 S
REUW [ SO USRI FA S

A S dn eV 1 Ol CliS el S
gy 4 1S o Wy JRalS s & g 45
Sl 308 o B O il 5, A & Laaal ]
Gizms |y O AS Glal &8 ole el )b slis e 5l o gas
e S ol (s se nl ool e 5 diles S
g S Lol sl azils b Sl O kS Ol
SIS o) 55 Ol kS o5 5 IS laasl
adym 53 357 sk 53 5 (V) 0Ll A e iy Al
Glaaal ol v 5 iU Of cudS Ol w3558 S
Ko gad oLl SouSS 4 ileses

ol adS el sl sla Jasdls sows ames 5L
o Sylan gl b O ediSs gdons ale 1 g
ol e sl e 55l 3538 S s maw s
3wl d A IS 5 (TDS) J sl el (A 5o
Aol Jsls Olgsan Of o w A S s L el
s Ll secul oas plulid baasli 3 Of kS 2als
L oos S 8 vy Jlod glacunsd 5 sl bl
Jgles Slialar (Sl g (O s lome A Sl i (il 580
L 5 03,8 1y ialS (e jsba o kS IS
G las (Sl Chns 5 ind s iS Slib 53 5,515

S Vo) “. wl.a.& gD "

1oy Ol CohS o Sle (s a5k 5, 5LES Bl
oSl 55 s 5l (5,58 Glas gl 35 5LS S
e i el mty s e kS b Ol
by b Ol CdS Sl b (0 JS) ol
Sl S sl agl 5550 (555l Clae sl 35,8 S
Gl Sl (6o hes SlaslKanl 51708 T CokS oS
[DUATINNINEIVA SIS S T A S TT
Ol ciS el bwgme ls 55 Cans UY 5 Cins
CmedV 5 5 e bl 3 w3y (g st (slaolSan!
2 SASA L e i (Ao g 53 o pash)
S3asliS Silas sl p T i e 5l Jle A4S b
53 Bl sbaelKan! ) Sl AS b 3 3 g s Sy sdons
ElE b sl ol el i Cins B st Sl e Jlad
s smad ool aS () OLLSen 5 53 e o 3 Sidos
ool 53 55l sl ST kS Wsls OLis S S
o) b aglio 53 (3558 5wy o onl) LT e
el Sy il aan (A8 8 s CsVL) o5 5]
2l Sl en

S o3l (mal sdalie LB 5 IS s oS boles
slacT wias o Ol Of CiS odSs sdoms gl pine
e JolS by 5 4Bl S Cussdome CoesWL ol
Colda (C1) uo S C jan sl (65,5LiS G olas ¢l
25 ol (SAR) s s o 5 (BC) S )
A 5 Syl 53 Ol S s AiSs pdme la it
e
Gl l Ol s sl Bl e G jlas
s Sl dns e 0L 5558 as s 5 (5 g5
03 s 5 s S 53 s S ai 5l Ol s
Cylas gl O S (8 JS8) el o5 ite OULasls
S pon il axlye Galossdow b ad s s jo ano
(g acdb 3 oSl SITYA O endS el o Sil

5 53 Chas 1¥e 5 i B 7)Y dans g2 /Yo

YA



e gy 4 b ST CotS oLl s — peks s OL\er 5 57,8 ¢35 Sl

S4°E 54°30E SS'E 55°30E SG°E

37°30N
37°30N

37N
37PN

S4°E 54°50E 55°E 55°50E S6°E
G res s (Lol 13 O oS [asls law g 0 das0li slusl) 3538 8 ad g )3 (6555LES e sl p O kS 0 K3

(Xzwr elf.‘i.«g‘ BLIL) ui CuiS ilises Q\ib ‘;s"‘,bi Ao s skasolid 6|°J:’.|'> ‘5LQJ|.>‘,.~' 9

54°E 54°30'E S5°E 55°30E S0’E

37°30N
37°30N

3PN

37"’N

Il EC & SAR (Infiltration)
[ SAR
[ 1EC
Il C
50
Km
54°E 54°30F 55°F 55°50E 56°E

Gl bl das s s kipsolis slaeh) 5558 5 ad s 53 (65,5l OF kS 51kl 3 OF CokS la piie Ssbow Gl 5SS

(! yig:ﬁi;ﬁ.«uo,b‘yﬁ JJUSlI.a‘}‘}j\:.u' J,‘_,.a Aoy okasOlEs Q&JJGJUJJA:A °K:'"‘..|}“t5‘j.’ 343 0

AR



UL, 5 52,8 g,l5 b VFo¥ Ll / gl a,w/w,wdu/su,yi p ke 4,2

54°E 54°30'E S5°E 55°30'E S6’E

37°30N
37°30N

37N
37PN

54°B 54°30'E 55°E 55°30'E 56°E
K L;,"AJJ.\.:A 6‘AAL<:~\€‘ P g.Ji c,._.é._S daru L.A}h AM:QW :‘..\.9‘) :}j@; A..b? BL Lf.w J)Lm 6‘,3 ‘Tj c,....zcs A JS.&

(At o] 2 53 O S Cilisee Slib Slgl 3 Aoy o kiasOLES (glo pls (sl yls ped

S4°E 54°30E S5E 55°30E SG’E

37°30N
37°30N

37N
37PN

I Hardness

Km

s4°E 54°50E 55°E 55°50E 56°E
ey 0 k3OS slusl) 53,58 5 ad s 4 Cmino gl ui CaiS 3, k! ) ui CodS gla pae jolow Slol B A IS

(Gl S CakS ke 2 (gl 5,10kl 31 55l 5,090 Aoy 0tiasOlis LK) 5 (g gyt o] 2 (gl 5930 Lo 2ala3]



e gy 4 b ST CotS oLl s — peks s

OL\er 5 57,8 ¢35 3

Lo e olan sl T S aalllae (ol s
Pt et el 4B S5 15 ) 550 S laes
e T S g Sl ) e slaeals 4 e
wlid (Ol s il OF ot gl pine 5l &5 b el
Rl sS85 13 5ol 3)se 05 Se sls ize 5 BOD
S5 eiMSl sl salaie 5 ate by sl 05 o0 sleig
=l 5 Sl laelSis Ly L i ol 23 5
s Sl DLl Ol L s 312l 5 (p s cJad o
Sl e S e 5 G50l (SIS sl 6 5 5 oS
et e sl Cews 4y 35 S S sl sy
o, S ks il slcis s oy 3 bli 55 LCCME
Ol sl Ll elas gl SLeSG (Coaal) 055
SLa sy Siss s sLaesls 1S3 L 5 el ool Ll

s S eslaal 5 b g e (5B S

S el
L oS ol Sliiod 7 b Gl o2 Sl s i oy
5S ol s el e e NS 2 b ole
S 08 bl slacslem Sl ahsipds ol 0 pln

Sy o Slo A3

& S 4o
Sl 2558 8 by Ol CodS b3l slp Stask cnl 2
5l ol o3l CCME L 51 i lises 5l
P 53 i lanl (el Dbl LY e
L L iz slie anslie 5 OF kS (sla ine slas 5 55
a5l O o G S syl 5 o o 3l
4S) amiw gl gove leslenal U e e (g5l sl
sl (Gl QLS8 B 5 5 e g e 8
ol 53 IS )sba cdas o OLLS #5054 lags
SIS (b 55 5 g GBL) sVl s ek
2 sep (edym 25 U Jed Gble) Cosipmly Gbbe Sl e
ssbt DT kS wo s g 2 bl e 5 T S s
Gblie 5 (53,58 03 28 LS S o by 2al (6 S
ol Vs g5 5 4y Cosely 53 sy 5 5t
2ol S s ol L5 015 e 1y a4 il
Sladlu s St o, o iyl et 5558 S 4o
Sl osata) sl VT Lelss 2ol (gl bl sd]
s S| Dl 3 K6 o (558 e bl 5 (63,558
ol i 31 e e ol Sl 5 el st

358 3 o ol S e 3 4

oalaul 2,40 cLu:

1. Ayers R. S. and D. W. Westcot. 1985. Water quality for agriculture. Food and agriculture organization of the United
Nations. Rome.

2. Bilgin, A. 2018. Evaluation of surface water quality by using Canadian Council of Ministers of the Environment
Water Quality Index (CCME WQI) method and discriminant analysis method: a case study Coruh River
Basin. Environmental Monitoring and Assessment 190: 1-11.

3. Brown, R. M., N. I. McClelland, R. A. Deininger and R. G. Tozer. 1970. A water quality index-do we dare. Water
and Sewage Works 117(10).

4. CCME. 2001. Canadian Water Quality Guidelines for the Protection of Aquatic Life: CCME Water Quality Index
1.0 Technical Report. Canadian Council of Ministers of the Environment, Winnipeg. Available online at:
https://ccme.ca/en/res/wqimanualen.pdf

5. CCME. 2017 .Canadian Water Quality Guidelines for the Protection of Aquatic Life: CCME Water Quality Index
Users Manual. Canadian Council of Ministers of the Environment, Winnipeg. Available online at:
https://ccme.ca/en/res/wqimanualen.pdf

6. Dao, V., W. Urban and S. B. Hazra. 2020. Introducing the modification of Canadian water quality
index. Groundwater for Sustainable Development 11: 100457.

7. Galal Uddin, Md., S. Nash and A. I. Olbert. 2021. A review of water quality index models and their use for
assessing surface water quality. Ecological Indicators 122: 107218.

AR



UL, 5 52,8 g,l5 b \f"\';‘.@-j/J}‘a,kﬁ/ﬁh;%db/d&;;‘jrﬁgﬁ

8. Garcia-Avila, F., C. Zhindon-Arévalo, L. Valdiviezo-Gonzales, M. Cadme-Galabay, H. Gutiérrez-Ortega and L. F.
del Pino. 2022. A comparative study of water quality using two quality indices and a risk index in a drinking water
distribution network. Environmental Technology Reviews 11(1): 49-61.

9. Ghareh Mahmoodlu, M., N. Jandaghi and M. Sayadi. 2020. Hydrochemical Evaluation and Qualitative
Deterioration Assessment of Gorganrud River. Iranian Journal of Geology 55 (14) :129-145 (in Farsi).

10. Gholizadeh, M. and O. Heydari. 2020. Evaluation of Gorganrood River Water Quality based on Surface Water
Quality Indicators in Gonbad Kavous. Iranian Journal of Health and Environment 13 (1) :33-48 (in Farsi).

11.Gikas, G. D., G. K. Sylaios, V. A. Tsihrintzis, I. K. Konstantinou, T. Albanis and I. Boskidis. 2020. Comparative
evaluation of river chemical status based on WFD methodology and CCME water quality index. Science of the Total
Environment 745: 140849.

12. Giriyappanavar, B. S. and R. R. Patil. 2013. Application of CCME WQI in assessisng water quality for Fort Lake of
Belgaum, Karnataka. Indian Journal of Applied Research 3(4).

13. Gitau, M. W., J. Chen and Z. Ma. 2016. Water quality indices as tools for decision making and management. Water
Resources Management 30: 2591-2610.

14.Horton, R. K. 1965. An index number system for rating water quality. Journal of the Water Pollution Control
Federation 37(3): 300-306.

15.Kanaujiya, A. K. and V. Tiwari. 2023. Water quality analysis of River Ganga and Yamuna using water quality index
(WQI) during Kumbh Mela 2019, Prayagraj, India. Environment, Development and Sustainability 1-22.

16.Khan, F., T. Husain and A. Lumb. 2003. Water quality evaluation and trend analysis in selected watersheds of the
Atlantic region of Canada. Environmental Monitoring and Assessment 88(1-3): 221-248.

17.Lumb, A., T. C. Sharma and J. F. Bibeault. 2011. A review of genesis and evolution of water quality index (WQI)
and some future directions. Water Quality, Exposure and Health 3: 11-24.

18. Mukut, S., M. Rahaman, M. Azim, M. Hossain and M. H. Uddin. 2023. Water quality assessment of Karnaphuli
River of Bangladesh using CCME-WQI method. Asian Journal of Environment and Ecology 20(1): 6-15.

19.Rahman, A., M. A. Zafor and M. Rahman. 2013. Surface water quality and risk assessment in the vicinity of Sylhet
City. International Journal of Water Resources and Environmental Engineering 5(1): 29-34.

20. Rahnama, S. and A. Shahidi. 2019. The assessment quality southern branches of Haleil Rood river by Canadian Water
Quality Index (CWQI) and Aquachem software. Journal of Research in Environmental Health 5(3):181-193 (in Farsi).

21.Rickwood, C. and G. M. Carr. 2007. Global drinking water quality index development and sensitivity analysis
report. United Nations Environment Programme (UNEP) and Global Environment Monitoring System
(GEMS)/Water Programme 1203: 1196-1204.

22.Rickwood C. J. and G. M. Carr. 2009. Development and sensitivity analysis of a global drinking water quality
index. Environmental Monitoring and Assessment 156:73-90.

23.Tyagi, S., B. Sharma, P. Singh and R. Dobhal. 2013. Water quality assessment in terms of water quality
index. American Journal of Water Resources 1(3): 34-38.

24.Yaryan, M. A. 2016. Using WQI to Assess Metal and Microbial Contamination of Gorganrud River. Master thesis,
Shahrood University of Technology, Shahrood, I.R. Iran.

25.Yotova, G., M. Varbanov, E. Tcherkezova and S. Tsakovski. 2021. Water quality assessment of a river catchment
by the composite water quality index and self-organizing maps. Ecological indicators 120: 106872.

26. Zare Garizi, A., A. Sadoddin, V. B. Sheikh, and A. R. Salman Mahiny. 2012. Long-term trend analysis of water quality
variables for the Chehelchay River (Golestan province). Iranian Water Research JournaL 6(10): 155-165 (in Farsi).
27.Zemed, M., M. Beshah and D. Reddythota. 2021. Evaluation of water quality and eutrophication status of Hawassa

Lake based on different water quality indices. Applied Water Science 11(3): 61.

\YY



Journal of Water and Soil Science
Vol. 28, No. 1, Spring 2024, Isfahan University of Technology, Isfahan, Iran.

Evaluation of Surface Water Quality of the Gorganrood River Basin for
Different Uses with Canadian (CCME) Water
Quality Index Approach

A. Zare Garizi", K. Shahedi? and A. Matboo'

(Received: July 31-2023 ; Accepted: December 31-2023)

Abstract

Water quality characteristics play a crucial role in water resources management, watershed health assessment, and
implementing effective management strategies. The objective of this research was to present an overall assessment of
the surface water quality in the Gorganrood River Basin to be utilized for developing effective watershed management
plans and programs. Various physicochemical water quality data including main anions and cations, Total Dissolved
Solids (TDS), Electrical Conductivity (EC), Sodium Absorption Ratio (SAR), pH, and total hardness recorded at 25
hydrometric stations across the basin were analyzed and assessed with the Canadian (CCME) Water Quality Index. The
mean water quality index for drinking, agriculture, and industrial purposes indicated that headwaters and higher areas
generally exhibited better water quality compared to the downstream areas of the basin. Geochemical processes and the
introduction of various pollutants during water flow from the headwaters to the basin outlet contribute to a decline in
water quality. The highest water quality was observed in the Kabudval and Shirabad stations, whereas the Baghesalian
station exhibited the lowest. For drinking water use, hardness, bicarbonate, and chloride were identified as variables
contributing to water quality decline in the headwaters and upstream areas. However, these areas predominantly
maintained a moderate to good quality for drinking purposes. Conversely, downstream areas experienced a significant
deterioration in water quality with higher pollutant levels such as total dissolved solids (TDS), sulfate, and sodium,
resulting in relatively poor to poor conditions. Approximately 60% of the stations in the basin had excellent water
quality for agricultural use, with no limiting factors. Only three stations near the basin's outlet exhibited relatively poor
to poor water quality due to elevated chloride levels, sodium adsorption ratio (SAR), and electrical conductivity. only
28% of hydrometric stations demonstrated good water quality for industrial use. Hardness, pH, and TDS are the main
variables contributing to water quality decline for industrial use in the upstream, while downstream areas are impacted
by chloride and sulfate. The outcomes of this study hold significant implications for effective water resources
management, watershed preservation, and natural resource conservation in the Gorganrood basin. From industry and
especially health aspects, however, more detailed investigations are needed, taking into account some other important
variables of water quality (including nitrate, total coliform, fecal coliform, etc.).
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