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1- Standardize precipitation Index

2- Standardize Water Level Index
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Figure. 1 Case study
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Table 1. Classification of Index SPI & SWI (19, 8)
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Table 2. Water quality based classification of Wilcox
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Table 3. Irrigation water quality (12)
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Figure 2. Condition of Droughts and Wetness in sample station ( Kashk saray) at different time scales
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Figure 3. Condition of Droughts and Wetness Sample piezometers (Ghareh Ghom)in different time scales


http://dx.doi.org/10.29252/jwmr.7.14.187
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.26.8
https://jwmr.sanru.ac.ir/article-1-776-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1395.7.14.26.8 ]

[ DOI: 10.29252/jwmr.7.14.187 ]

VAN

39 g0 s olidme) Slails BS 5 50 g <l
slooyi ;> Aol (o Yo Jhals' b (I3l 36 b
Sloa & Sloj x3b ol e 2985 (bles (e ]
039% 9 Siglgyden 5 (ulidlon JLuSid Sl Jloj 2 U
ojp> Sy ) <l glie e Jaijl Cul (dejnj slac]
e g o @l g cul gy ol Cuanl

D5 18 s cpl p lsaydeb s 5 ol e edlal

WAD i) 9 job IV oyled /pian Jlo jusol 0jg> o e doliiangy

P sy il Jlusias Clil bl johte &
AYlo  yolie loedlael Lo ll o gaeipi sl
sy 3kl Ol g g 3lulial Gl sty
ol Sl maw cdl g wlisly clb JlSis
ol diges (gl a5 45 el adlate gaw 53 (s
Opored Cawl oddcusly y il el caslie (SW55L oS
03] Cawl ordcaslyy Ll cel Jlsis oS Jlo
S s e > Ol e 18 Wl sl 0ld

A— " ﬂﬂ 45'ED‘J'E_ —_— 1£D’E _IE'IW'E_ A LE'O'E 2
3 : |
3 VRS, il SV g| YAY JLosPr 1=

e A e £ g
b \f_. K ; e IS
i I = i i

| € AR | &g
" N Ak 5 ¥ ;
> = | g s ia
;l T 4 il I

B i oy sy
Il gpseen L
| el & il
Jn i o e
4 ki gla : ; | ERTORoR i1
%l y e 5 | [ O]
5 e ki & 0- 4__5! 16 24 :er -W.Hg’—'ﬁ I
dibaie 1 caunlio  (S35,b a1 ey o (sl i 5l cusly gals F s
Figure 4. Decrease withdrawals from the aquifers as aresult of good rainfall in the region
— ASOTE 4540TE 45800 E et v . o TTWOM . TTRNOR
g .
§AYAY JLoSWI 3 WAY JLospl 2
I "1 | i
H :
I3 = =z
H & =
EI H i _ £
| | €3 st '*;l-a'lj)- =
b, ) g o) ] [§
el . i -y # P P L
el Hefmil EEr = = e n4e o oz 3| o i Aot
— - B T wers Lo 20T FrTEr 2 i

o adale ) LSS oy 4D 5 heej Ol (slaoshs Sl iy Gl -0 S5
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Figure 9. Relationship between hydrograph of groundwater level and average electrical conductivity in Marand Plain
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Abstract

The studied area in this study is Marand plain with an area equivalent to 517.42 square
kilometers in the North West of East Azerbaijan province. In this research, consecutive periods
of meteorological and hydrogeologica droughts were detected by SWI and SPI drought index at
6 periods (6, 9, 12, 18, 24 and 48 months). For this purpose was used monthly precipitation
mean of 7 rain-gauge stations in period (1980-2012), Water quality data of 70 wells and
monthly water levels data of 23 piezometers wells in period 2001-2011.Results of SPI index
indicated that in the studied area, severe drought has occurred in 2007 year and regiona wate/r
reguirement has not been supplied until the end of the studied years. Also SWI index resultsis
indicator of increased extraction of groundwater for compensate of plain water requirement that
have been followed fell about three meters of groundwater. Pearson's correlation between the
meteorological drought and groundwater levels is significant at the 1% level of confidence and
show influence of groundwater resources with a 5-month delay. Quality of groundwater
chemistry based on the electrical conductivity (EC), sodium adsorption ratio (SAR) and chlorine
(Cl) showed that Changes in water quality in a wide range of Marand plain has been occurred
cause of increasing the area under cultivation and increasing extraction. The results obtained
from diagram Wilcox showed that about 44 percent of the area of groundwater Plains is in
classes C14 to C4S1 and isasalty for agriculture.

Keywords: Diagram Wilcox, Groundwater quality, Marand plain, SPI index, SWI index
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