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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
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Figure 4. Decrease withdrawals from the aquifers as aresult of good rainfall in the region
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Figure 5. Increase withdrawals from the aquifers as aresult of drought in theregion

ol dlbe WAY-M T Jlo & bgyyo ailate p> wi
Jds @ aasjlel WA-AS Lol cads  Jlsis
o3li &) adate 3 gpSpada (SWHL A gladle &G
Aol sduwy 355 b zol @ WAV-A s 5wl
oo S| ailsyy lien cailain (o 53 i els S
aaldl (oylal 0,93 L B g 03,81 (iulidl e o

g djlubliwl o)l sl yasls Vs yolie 4 dagi b

& S5 orizmen 9 (05 ¥ USS ) o)l O
SlSis 09 50 4lbiS and S (b &S D9 0 0dbliie
Jlsis oS ool sl (WAY-A 5 YWA--AY) syas
e glygel 3 ol gaw j (wgucme jboa \WA--AN
3 cuslio s S, s 0 bl ol 42liS 56 Wy

ol azil> Iy e gl dilate o L ae byl
JSid pegd ol odd oS Swejp; ol (slwoyhe
2
4 1 X
30
5 e SP|
%! -1 i S\\/|
= -2 VoD o P oo ® O O N
w D\ 0 P D D D D D D D
\%%Q NS > (’-’@ \%Q;b \%‘bb‘ \'5%% \"5%@ (’-’Cé\ \'5%% \%‘bq \%QQ

SWI 4 SPI a5Vl y33lie dunlis Jlages =5 JS5
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Figure 8. Changes in land under cultivation Marand city (2005-2011)
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Tabale 4. The correlation coefficient between monthly precipitation and ground water level
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Figure 9. Relationship between hydrograph of groundwater level and average electrical conductivity in Marand Plain
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Figure 11. Groundwater quality in terms of agriculture based on Wilcox diagram at Jun 2003 & 2011
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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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