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Fig 1. Geographical location and studied piezometers at the aquifer
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Table 1. Drought classification by SPI index method
SPI sl Sl wlib
SPI VALUES DROUGHT CLASSES
b e

Extremely wet

Sk
Very wet
s s
Relatively humid
(Jb 5) Lo g6
Medium (Normal)
Relatively dry
Very dry
Sz Sdda
Extremely dry

SPI > 2

1.5-1.99

1.49-1

-0.99 -0.99

-1--1.49

-1.5--1.99
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Table 2. Water Quality based on Schuler classification

T TDS
ol kS TH (mg/l)

Water quality (mg/1)
- 250> 500>
Good

Js3 250-500 500-1000
Acceptable

b e 500-1000 1000-2000

medium

bl 1000-2000  2000-4000
unsuitable
o sasts Slals
Completely 2000-4000  4000-8000
undesirable
oA E 4000< 8000<
Non potable

S04 Na*
CL (megq/l
(meg/1) mea’) gy
145> 175> 115>
145-280 175-350 115-230
280-580 350-700 230-460
580-1150 700-1400 460-920
1150-2240 1400-2800 920-1840
2240< 2800< 1840<
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Fig 2. Diagram of the relationship between drought and rainfall during the statistical period 1996-2017 (A: 6 months, B: 12
months, C: 24 months)
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Table 3. Specifications of fitted models to Experimental Semivariogram of Parameters

. i .
RSS  R®  Sill(C+C) Nugget(C,) CAC+C) o ! b Sk
Model Water Year  Parameter
0.027 0.941 1.24500 0.16100 0.871 S35 2005-2006
Spherical
p Na*
0.043 0.942 0.83100 0.00100 0.999 65; 2016-2017
Spherical
0.115 0.901 2.17900 0.08800 0917 “5')'LM 2005-2006
Exponential
P CL-
0.159 0.944 1.37000 0.00100 0.999 S35 2016-2017
Spherical
0.134 0.664 1.71800 0.33000 0.808 6}; 2005-2006
Spherical
p SO4_
2.77 0.135 4.0700 1.0300 0.747 W}S 2016-2017
Gossin
0.159 0.954 1.86400 0.10500 0.944 “’lu 2005-2006
E tial
xponentia DS
0.020 0.964 0.87800 0.00100 0.999 6JJS 2016-2017
Spherical
0.033  0.636  0.63000 0.24000 0.619 S35 2005-2006
Spherical
TH
0.198 0.497 0.57800 0.11800 0.796 SsS 2016-2017
Spherical
N
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Fig 3. Water quality classification based on Schuler classification, A: normal year, B: drought
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Table 4. Area of Groundwater Quality Classifications by Schuler Diagram

(Jsis) \¥a0-45
2016-2017 (drought)

(JLe ) \WA¥-AD
2005-2006 (Normal)

Colew Ao ys (km?) c>Los Cobows Ao s (km?) c>Los Water class
Percent Area Areakm?) Percent Area Areakm?)
3.92 94.23 7.53 180.83 e
Good
14.54 348.85 16.52 396.35 SIS
Acceptable
32.91 789.74 50.59 1213.37 Jﬁ“ﬂ
medium
41.75 1001.7 25.34 608.10 bl
unsuitable
o slasls Sls
6.85 160.44 _ _ Completely
undesirable
i) 2l AS sl bl Sledbl -0 Jsus
Table 5. Statistical information of groundwater quality parameters
(L;lm.i:.;'-) \Ya0-47 (JuJJ) \YAF-AD
2016-2017 (drought) 2005-2006 (Normal) la el
ol Sl Sl Sl S Sl Parameters
Mean Max Min Mean Max Min
22.85 48.69 3.88 19.99 36.09 4.73 Na
17.53 47.70 1.49 12.16 33.46 2.13 CL-
7.37 11.71 1.64 9.49 12.40 2.93 SO4'
2107.61 4673.73 401.40 1535.79 3002.23 343.43 TDS
302.21 739.54 70.23 178.92 230.06 92.34 TH
[N
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Table 6. Correlation between droughts and water quality parameters at different time intervals

SO4 CL TDS TH Na*
SPI6 611 -451"  -549" 398 -564"
SPI12  -445° 592"  -635"  -476"  -.631"
SPI24 173 -523° -465°  -364 -483°

**_Correlation is significant at the 0.01

*_ Correlation is significant at the 0.05

g P B N e T
Table 7. Characteristics of the correlation between groundwater level and precipitation

(aLA) L;PLG) J?‘U
Time delay (months)

FEsl s Bl BT JSlY el Y Sl oljes L M:ri;l}f:;;ll
6 months 5 months 4 months 3 months 2 months 1 months Simultaneous
ago ago ago ago ago ago rainfall
Saad o 5
257" 194° 209° 191" 188" 176" 208 Correlation
coefficient

" ** Correlation is significant at the 0.01 level.
— *. Correlation is significant at the 0.05 level.
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Abstract

Recent droughts have caused a decline in the level of groundwater aquifers, which has affected water
quality and usability. The aim of this study was to investigate the effect of drought on groundwater quality
in Iranshahr plain aquifer. In this study, drought rates were studied using the statistics of Iranshahr synoptic
station during the 30-year statistical period (1987-2017) based on SPI index in DIP software, for 6 to 24
months’ time series. Water quality was studied for 16 piezometer wells and 6 aqueducts during 2005-2017.
Also, the top four models of semi-spherical, exponential, linear and Gaussin were evaluated using GS + 5.1
software. Then zoning maps of groundwater quality parameters were prepared using the models detected in
ArcGIS 10.4.1. The results showed that during the period 1987-2016, normal drought has been dominated
in the plain. Drinking water quality is divided into 4 classes in wet hydrological years (2005-2006) and
5 classes in drought (2016-2017). Good quality in terms of drinking decreased from 7.53 percent to 3.92
percent. Water quality has decreased from east to west of the region and the percentage of suitable and

usable classes has decreased.
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