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1- Standardize precipitation Index

2- Standardize Water Level Index


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-03 ]

[ DOR: 20.1001.1.22516174.1395.7.14.26.8 ]

[ DOI: 10.29252/jwmr.7.14.187 ]

WA oins Sl S 5 o8 o Shy 2 Siarin g eelislor Jsis 56 )y

Olol by pegw Carwg s )‘l’ dibaio pldibl oo
G5y 5liS (ol s j9e Ol g 290 s
b Shbl laliwg; § Xy 1l 0p8 Of 5l g2y JB
B byl il Glgliored om )3 WS (o0 el
doyd WA g WIY Cipdy Ny g Ol (glaliw yos
390 ailate (VF) Wbl ol Sl it Gl
Oz sl ol JiSTy olien & adllas
owlidlan 0,0l 51 aS” o)l o yps ol> Ve g (gyiegim ol VY
3 oD ApS u_e).w ubub)ﬂ Oh““" ldlaio ;.:’l ‘_'JLo)’L» 9

Lol odalie BB Y S

G2 g5y (lisln JluSis b Jls 4 guos !
ohals ey opl Gl p3 Sl L g ejp; O
3 el gy by QRPN s 4 (o5 o
Gl 3 O cuas yus plojen (gjysliS ]

W) ey )...: .,\J)A Cud Bhl CL\.J}‘.)).}

W g, 9 dlge
Jobo @8> 00 U110 g x5 YO laise |y L ye cads
0P)E ABBIDF 5 A D YA L BV g as YV o By
IS cpayiogsS OWIEY oo (ol b g (Jlos
s bl il o Jlad 3 gy sbocuss

o 4EINFT ® 7T T’z AEINFT
H“\‘ PN
C : ¢ b
H ﬁ‘ ‘\;1_\ e / i t“: B
) \r [ oo d E < H
E i ¢ : N
[? il o J""’J] L
: 4 §od ooul il i &
; 1\"’ e el . {. g
i -
b D
£ 1 _ . __‘/-\—-"'_ |
L
5 gLl R R e
iiny i ﬁ_, | =
e kl, —~ e e
oy AEUTE T HITE g AEINTE

dalllas 590 ddlaie —) S5
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)

(W) el &F oS ¥ Jgi

Gyas jd Codgiome 4>y

b bgio Ui = > e
[ Yoo =Yoo >Y.. pSem EC
<. VO — Y- >f Meq/I cL
<a Y-0 >y (%) 4= 9 SAR
Ve _0- AV Vo> Jopd ESP
obd lide > (JUSiS pglas p Fte 5 Cunl 03 Sl couy

s Gllae Slglys Jlas 5l abl o dnle cuin polus canlo
sanlie clo JLSis sl cdllas 3y50 olo ¥V £g02e
= o )d YO dgds ¢ wlide cpl yo g o) (pl jo 0l
S p oy laslis subxl sl e ol VY-
B) e o5 |y Sidps JLSis b log
Lol gl o glusis oS! & cus ol 0
sl 0392 xlge (6 5k pglN b g Sojglg)re (Jlusis
9 Fobe JWSiS el ol (RIEN Slej s 42 o
5 VF Gy Jd> omen 4 d(F) 29800 JnS ]IS0
pold gy 5 e 1) (Sid gleoygd Sl canls ¥A

a3 en Glales |y (6 ¥k

5l oolawl b L pe 055> 50 owlislgn JluSid Cunds

dalo FA ¥ OV & & Sl slowlie ;5 SPI jasls
P JlSid cunsy s Wses laisds b dusbre
Jo s 03)gl ¥ S5 55 (sl punSisS o) 0Kin]
PSPl adli bl Juad 55 (5L 9 slaole 3934
Sy )5 B gwypn 390 aale TA L S plide
dxloe JSie b 1y SPI adli dwsbro s sloodly
oo (V) 25 aalgs plol LB alale oyl 5 A5 e
Sllis ppnad a8 ob la SPIoasle s
o3ldl 5las] VWAV ol pe olo j3 0lKiug) cpl jo sadosalin
&lg > Jlo cpl » JLSis sl o —YIVY ol jlaie o
Aol Jlo olon oo U g gopi WAY Jlo 139,86 olo jl

'-i 5 — spi-6

%50 spi- 12

t -5 spi- 24
R AR AR AR AR SRR R spi- 48

cilsee Jloj (sla wlibo 1 (L6l puusSisS) diges oliul slo Jluy g b JlusSis Candy -V S5
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
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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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Tabale 5. Percent of the amount of SAR, EC Cl in June 2003 & 2011
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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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