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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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Table 1- SWI Drought Index classification

SWI KRRV
[C1Le] Q_\ Sis aib
2< . ..
- Ll JLSs
\/44 G V/0
L JLLas
1/64 G
b gte S
AL
e Sl
<
SLSis s

L (SWD s lxkal ol I S TR RS I e sbaol Juj s JLSex sl gl Al sy
5 JSix Ol 4 e palie dies Jbo S5 iy ool 5 baesls Ogor o3 S eslizud DIP'T Dl 3l eslinad
< 5 (pl « .(Bhuiyan et al., 2006; McKee et al., 1993) .& 4 3 L 55 Jlo g Olge a4 dw ol
EA YE OA DY A& X Gl elde 53 We oy S g Jl s 5 b JlSes cus olie

A3 S el aale
s A3l e OF 53 S sa e e 5 (5o S50WES 51 Ol (sduail 53 A4S slasbas S
Skt pddsh 0 b 5 bl B 5l OF s ar s aSl w550 olS aiy s 6 eyl s
1255 L BAR) e il s e b i 5 (BC) (SO0l olin jlns b (558 a5l o asein
sslie Ol s jobe clale xals b oS 353 0 sdomiw (ESP) Jols LB s do s L (SSP) Jplons o

Sy o denle 3 dslas Lol

SAR=Na/(\(Ca+Mg)?2) (1) dsles

SSP=Na/ (Ca+Mg+Na) x100 (£) dslxs

by wSAR - a5y, e 80 S dsls LB e Lo JJJD{ sl S b B EGIR Ve g

Snddsi 5 Lalst Ll Jls ede (250 Ll sl on Sb oy LB s 2L 5 i St

13- Drought Indices Package


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

[ Downloaded from geographical-space.iau-ahar.ac.ir on 2026-10-31 ]

T (e cacdia 159, 9 dalling) (55 gLiliS 8 jlime g (San )y ) oo CulaS i (oS0 91,0 955 (lusidid il b )

e Lol sl e 2 50 OV STk e B58 sl 5 OIS slie IS L e a8 S
IS 6oss b bl 53 01 b oS ol OF e 5 5,8 513 (6355laS Blod 4 OF LS Slre Ll i e
Sl ghuai Sl S op S8 OF el 3leslizal 5 SIS Js duail Jiss 2ps 4 S ks O
Ol Gosi 4 Bl e SKL s ses s (Alizadeh, 2005) ol (555500 Slllas 5 g3 5lES L 5l
55 olattl (SAR) s plor G 4 53508 ssmn 5 ECX106 (a5l s osns Sor comm )
e wder B 518 5 sosd B I C G b aS 5,8 e I3 ladlae s O a4 by e Slaa
» (Alizadeh, 2005) Ll oo 55 e 5 5L ddawsie (oS eds Ol Cifau f 5 Y Y O olis 338 o

Adbgn (V) Jador &y 553138 sl T oS (SIS s el bl

(Alizadeh, 2005) WS\ 5 shuaid bl » Of CudS -Y Jgux
Table 2- Water quality based on the Wilcox classification (Alizadeh, 2005)

SoalaS @l Of uis ol s
oo elS (535558 Gl = cp C181
G3a3LES Sl e — 55 S C2S1, C2S2
S3o3LES (sl ealinal LB~ 5 C183, C283, C3S1, C3S2, C3S3
rlial (355 sl = Lgd C1 C4S2, C4S1,54, C254, C354,C4S4, C4S3

sty ol 4 a5 b S s s3usliS Ol CudS S mis e ol g G ol
033 ioled A3E &g 4 (oaLES Oilas ¢l oof cuaS (JlSis 5 Jle g gladla ole sls 5 s ekl
G0l 5 Loy s Iy ol Soslite X ,S s 13 s p a4 bk gla mll LA
Al plasd glaan] b 30 cou (CL) WIS 05 oS bl 5lagls el Glandlas a5 O Lol
oo 4 pd Ol 358 53 0550 el s Gl (Sl silpe 03 15,8 e J3 S pasn 5 ol
B b 5l Ol bl Cr sk s 3,8 5 eslizal )00 ol ks Ol Olse 4 Llg e >l
ol 4.3“)‘ ‘LS)L.‘:’T UTQ.’?L:;M‘&LAJNJ )‘ 6))\5% d)Lﬁﬂ &‘f c(CL);lSj(EC) é}ﬁ‘ g_,._:“.).ﬁ
o CutS L oadlks 4w 4 ol ool (Haj Rasoliha, 2003) 1 szl L ,aJls o&ls Ol slie v s


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

[ Downloaded from geographical-space.iau-ahar.ac.ir on 2026-10-31 ]

VWAA les 0 o jlack anu)gs Jhus « salidl o sLdd oain g3 sals dolilind A4

A3 Ne s 5 &S sla il JLsSlis sl Sh a0 bye slaesls Sl woax 5 L G ol 5o
o s g lp ol me oSe s s K S ) Sl e S Sosen Lol 1S
31 ARC GIS Sl e 2LOsss .L.er By SV PR RPN S Y CP ORI - YV P S T R Wt

A oslizw| Geostatistical Analyst SKles

(Haj Rasooliha, 2003) L ,adlS ol&ils Ol 5line Jaw g5 ol 41,1 (s kel of ColS ol —¥ J s

Table 3- Interpretation of irrigation water quality, provided by university of California advisers (Haj Rasooliha, 2003)
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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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Table 4- Area and percentage 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 (CI) in June 2003-2004 and 2010-2011

Table 6- Area and percentage 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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