Downloaded from geographical-space.iau-ahar.ac.ir at 14:28 IRDT on Thursday June 11th 2026

4

PO (0, lacs aan 93 Jles
VWW-YF Gladis \YAA Lo

2l aaly oMl alyT ol&uinls

2Ll yha (SLuds hia g5 gale (sdolilias

3 A o s
2PN S (o
Yaidy oUo,y dwxe

"W Jg
i,_g;i..a' Sleo

S339LeS Ol g (oo ) ) 0T SS9 (SS9 5989 s 98§ (i il (L5
(W 30 Culrd 359 590 axdliag)

WALV 1y sl WAL/ 80 E il s 00

oS>

el 3l b ol 3 g eslinal G by (53,0l S Sy e Sl i s o] CodS L)
b e s o) 2l kS il o 31 T ey ol adlllas 1 Gda l ls gy ol
Soyss (iash ol 5o ibe ©ouslaS L sy o Gl (GIS) oLl i Sledbl Slle i o3l
EA 5 YE DA OY QD) Sl o3l s SWIE JLlSas e s 5l eslinad b 6505550 JLSas s
Sl b 4 by e glsesls ygkine pl (gl i s p (B 503l okl o Bls Lo iy )3 (anls
o3lizal (VWA =4+) (5 Ll 0,55 55 (6,20 55m olx TY Jclwmu Glaesls 5 (6,13 o g olr il Ve ciS

E-mail: Faridpor@Gmail.com (J g oo ) - sl Gl o815 ol (1 (6 5 (g gomtils -V ®
E-mail: mrbanafsheh@tabrizu.ac.ir e oKl (s paal 5 Ll saSls ( ulisioddl 65 S -
E-mail: Zeynali.b@uma.ac.ir sl Gioe oK ¢ Sl o she 0aSls (it il 65 S Y

E-mails.asghari@Urmia.ac.ir cen ) e ol &Sl wlusl 00SC2ls (5540 g5, 50 585 05 S 8


http://geographical-space.iau-ahar.ac.ir/article-1-1800-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 14:28 IRDT on Thursday June 11th 2026

VWAA 5les £ o jlach adny 93 Jlow < alidl yha (SLidd oulih g5 sale dolilad VA

SLSis s @l LS g Kow S Ss,y L s Arc GIS le s 5l eslinal b ab g o glaatis
Ct 53 01 S el 5 esl a3 sl Hsb 4 b cpl sla JLSCis oS sl Ol e 5 gl
o (EC) (S s il laasls bl s gl el 03 0T 3,30 51 i Ol
& el walS Lol ol Sl s b Olgal S e 51«8 sl 0L (CL) IS 5 (SAR) e ol
Olgpal 5l cils o a8 Llseyss 55 Cands ool L3 S o bl 5sd b ool @ olal gLl 53 oS b
S ol 8L slos 2 (6355LaS Gilan (sl OGS palie oy Sl 0dld LIS Sl caly 1531
Gls Wy cds e s ol doys £8 spu= OYAA-40) S50 55 0 JLSas 55 a5 sl olis

B T S Gy

PRV

(Nas and Berktay, <ol Olgz ol 53 p350 31 (b 512 shelal O e e S e sle!
Csmme O oD e 4 e St e s ol WSS e 5 S bl s o et 4 (2010
55 5 e o okl raw alS (Sisaas 5 Sis gble s (Sener and Davraz, 2013) » st
GBS (b o ()08 (S sl (6558 sl 53 (POl ke G 0) O plasd odS
5ol sl o oS ety ool .(Malins and Metternicht, 2007) 51> wlul (28 6o 5 LS 5550k
«ej 5> (Abdi Nejad, 2008) il o Ol il bl Ous SLL 55 J5e Jelge 51atsls o 50, S
NENVVPERUNC SV L R e I QTP PR I O CH ¥ 2 ) CIW U V5 [0 R e
s Slllas WLl s Yaouti et al (2009) :les 5 S84 | ki gla s, candlas 5 50 adlee sla S5 5 5
SAaded) dlnde Jolem SLid cou baolpal Llesd sl b (S 5 et sl (bl
Lt 5L s Of 358 b adlae glaps) ()5 il &S Loy amd ol 4 5 03 S ) |, (MoOrocco
AV laesls Sl eslizad L aS 5 5,28 55 Bafra cds ol sl s glaallas > Arsalan (2012) .ol of on J=L
Slesl Saols 58 s 1y s Olme (Y0)e B Yevt Jlo 5D dle catn (olol ayss b s ol wil>
Toarls Kimm S 5 Jsens Sz S B 03 655 pled ledbe Jold Laesls wedd eals 551 i
S o3g (Yood) o 3 je Blo e o g (S35 Sols s 3l A3 ¥V 3 (558 g, Ol sy
lasllzs 5 Zaiming et al (2012) .l o3 S 1y J2alS Aoy 4 o1l a4 lade ool (Yo Vo) Jlo b acglés s

5- Ordinary Kriging (OK)
6- Indicator Kriging (1K)


http://geographical-space.iau-ahar.ac.ir/article-1-1800-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 14:28 IRDT on Thursday June 11th 2026

V(a0 Suuta 153 90 dalllns) (55, 98 S jlime g sn ) o S 0 S5 91900 955 ALusitd il sl

e 53 Vsl s 3 Bl ol W o b e gland gla bl oam 5 e 05 Sl S ) &
i 2l 5 Jala Laesls 0 )8 el osls (351 sladde oy gy S 3l 0L Bl Sy e i
)58 Dy s 4 EC 3 TDS ol jons gy 5 055 Sl gl Cdis 8,0 Caw 4 O, 31 e 23 ;.J)'\J:

w‘w;&bbj&@\“q “gg_lgffTH d‘ﬂuﬂjs‘gf:&?’jwbj

sty e Ol gl 55 SALL 86 Cos e ol CudS o » 4 Rostami et al (2014) idss s
G Sy o8 S o3 pwp oy e ¥ SO0 Sl osb oo Jle s 5 JLSes o) K sk opl ¢l
b e glae, g s Cnl enls QLS zb S04 3 Nat+, TDS, TH, CI™ 3l dS e w3550 oloand S5 30
3 Velayati (2002) .ol b 2alS Of coas JLslas glaoyss 3 5 4ol il pl s s of coas
CuF o) [ i Ol 005 pd s aelr 5 Ol il U Olge s s p S
Sl i b 55 (Bl 3 e ol (S Sglte Gl a8 sl 0L (Ol 2 Ol 53 45
Glal 31 56 OTV0) Jle 5 e il 1 wies 8w Vv e w0 OFT) Jloe 3 2o Slee e 35 ,50e 00 0
55 e ol s s ol o 3l A oy > Abadeh et al (2006) .ol o Oyl 5 el
Al end s O e S RIBCe @ el 2l o SRl S sl OLES Ol e 3L el
Gladsl 3 5 o ops Line plulid o) ps ol kS s oshie 40 2msh 5o Veysi et al (2010)
ol @l e T 5 soslaer L ad s O 50 10 slaws (O kS BIRCENN IS PRNU
5 Sle Dol wole il (sladul b st s ailaie ool ) Ol kS 55 48 el eals 0L sy
Zareian Jahromi sl o i ol calises sla oo 53 (353liS slacdled Lais 5 ollaaS L3l s
ol 53 s el e s slacT ()8 S ST e & ol slatss G b Sl et al (2007)

A3 4 S GIS Lo 315 O350 b foe) Sl () 5d gy i
3T s ) o S 3 e 3 Sl AS S o 4 Harasi etal (2011) iies 5
Sl el cadlate pood 3 O mbie Sl e dm Sl i (515 e g oS Sl 031 0L Godows ol el s
L Kiani et al (2011) .ol o ot ol 3 fwes s 2 28 5 OF (b SRl 5 pbi] gl s
AIC Laee 53 Sy S gy 4 (WWAA =AQ) T Jlu 3 Lud Ol g 3 w3l ol VY (glaasls 51 eslinad

25 ol gy 5 (SSPY) Jjlows pie doys (TDSY) Uslows il 5150 S bl 53 sy & GIS

7- Bohai
8- Total dissolved soil.

9- Soluble sodium percentage


http://geographical-space.iau-ahar.ac.ir/article-1-1800-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 14:28 IRDT on Thursday June 11th 2026

VWAA 5les £ o jlach adny 93 Jlow < alidl yha (SLidd oulih g5 sale dolilad \L

Site &S Sl 3l OLES Eash opl o3 edel Cowsw Ll VS s duaid @ a5 L e
5 e S e O S Sl S5 e i 5 ot T kS gl L s G 5l (S S
> Banejad and Mohebzadeh (2012) il o sblu ple 4 Cons 6 5omb of CudS Ghls o8 wger
53 K3l 3 e 3550 1 S30sLES 5L asse ST el Sl slgi- 055 s e s o kS e
U S S als ol JL t U s abe £8 O oS okt (655l par (slaesls (i 51550 anllas
Sl bl (A shuag Gln Sl ol eslinal i e e R LIS PH il > ol
sy Olslie weS b obd Wl OF i glasgenn, Sl eslind Loy oL0sss Jhas Sl el
bl Chale (glyls aian ol Lo ys VIV &S Aas e QLS Gaiss ol @L:.I el ol eslanal (VAVE)LS &S
ilin Cmdgn @ a5 L L pe SoBs e Ol GRS O s 4 ol aadlle s A8l e e O
Sy Lg)y s & omes 5 4l fd s Sl CadS 3 330bul3l Olal 53 (6555l g
30 Bl 5l s Ol uang 5 bl e Glagtas b cuds S 5 oS slamll SIS

K:AM‘ 8 Ve b‘bﬁ

MJUG.oJ)jﬂcijam

42> 0T 5 ax 3 YA L ai3s V 5 a3 YV 5 3.5 Jsb ad3s 00 U0 5 am 3 80 Slashs L L, Clds
Olad o dlad 53 ey glacds 51 S5 eop mpe 2o S OIVAY Uolae ol by Jlad 50
AoAS OVY) ol s 5 (o 0 kS TVOV) 55 glactads 5l Comns Sl 5148 A3k o (B 500 L3
Ao STl g B e 5 630l Bl 5L ssse f 5 el e Ol SB3 a g (0
ALY ol o3 55 ailaie wlidlon glaolSinsl slaosls @ ar 55 LS o el | GIbI glalins, 5 X5
Olle 5l S gine 5 omwhl oaal Vol 5 SH,L glaosls (VTAY) L5 g2 b (WWod) I Jle 5l
e YIVY VL b da e Olsee S S sbas 45 s S Ol 3 a0l b3l Oliwl (gladlane O 5 bl ga
w by e o VAT L (S0 Ol oo 5 ke 30 o 2o Jus YV/A0 Llale SoL . Sls 5 il o 2o
il ples GOl o il s et ol 4 bpse e e 0/8 L 0L Olge  50S 5 gl oo
Coigmn)l Jlsl 5D 0 S Jead 55 ool oSS 55 oS WIS o | (6 ine 5 o sline Ol 5l Ol e oyl Bl s
Comd go ol oy anlllae 550 adlats 550 0o 0ss adlate 55 ((po)5 8 F sl U g lol 5D 5 5 Gge LISIG

el 0l 63ls LIS (V) K5 55 (s)15 o g ol Vi g e 50 YV

10- wilcox


http://geographical-space.iau-ahar.ac.ir/article-1-1800-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 14:28 IRDT on Thursday June 11th 2026

YV (e aedia 5390 dnlllan) (55, gLlS 8 jlms S Fuaa ) GF SulsS g1 (a3 919,08 605 eusitid p80 il

S36000 ad 454300 62200 $73000 5100

s
}

-
b ' o e = AU
. ) A Py b = -' A
v 4 ) . P A o
% s Ui -
. v O T = .
9 a g bd \ . D
g - - = a b g 8 @ o =
@ A - T dady
. - %
~
g AL slaia) 2 - A ok
3 A v -
Bl| o skioms i -
PR o
§| B s
0 2 4 8 12 5
d - — — T
£36000 4500 prreen "0 71000 51000

Lo ods 3 e glasly (ol R Condse ) IS5
Figure 1: Geographic location of selected wells in Marand Plain
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11- Standardize Water Level Index
12- Anomaly
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Figure 2: Drought and wet condition in the sample piezometer (Qare Qom) at different time scaleS
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Figure 3: Annual values of the SWI indicator
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Figure 4: Annual hydrograph of the groundwater of the Marand plain (2001-11)
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Figure 5: Zoning of Sodium Absorption Rate (SAR) in June 2003-2004 and 2010-2011
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Figure 6: Zoning the electrical conductivity values (EC) in June 2003-2004 and 2010-2011
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Figure 7: Relationship between groundwater level hydrograph and the average electrical conductivity in Marand Plain
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Figure 8: Zoning the amounts of chlorine (Cl) in June 2003-2004 and 2010-2011
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Figure 8: Groundwater quality for agriculture based on the Wilcox diagram in June 2003-2004 and 2010-2011
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Table 7- Area and percentage of groundwater quality for agriculture based on the Wilcox diagram in June 2003-2004 and 2010-2011
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