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Abstract

Based on the existing studies, earthquakes cause changes in the
groundwater levels; however, so far, the mechanism of these
changes has not been accurately identified. One of the main
objectives of this research is to determine the factors, which
directly or indirectly influence the intensity of the groundwater
level changes after an earthquake. In this research, some of the
factors that caused the increase or decrease in the groundwater
level of the Sarpol-e Zahab aquifer after the earthquake of
November 12, 2017, have been investigated. Linear regression
analysis was used to compare the correlation between these
factors and the groundwater level changes. The results showed
relatively high correlation between the RT values (resistivity
of the saturated zone multiplied by the thickness of the
saturated zone) and the increase in groundwater levels with a
correlation coefficient of r=0.70. Also, the water table depth
(WTD) with r=0.54 and the extensional area caused by strike-
slip fault with r=0.48 had the highest correlation with the
decrease in groundwater levels.
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Fig. 5- Drinking water in Sarpol-e Zahab city turned muddy after the aftershocks
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Fig. 9- Fuzzy maps of factors affecting the increase in the groundwater level after an earthquake; (a) Fuzzy
score of distance to epicenter, (b) Fuzzy score of distance from pressure area, (c) fuzzy score of water table
depth (WTD), (d) Fuzzy score of NDVI, and (e) Fuzzy score of RT
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Correlation between the Increase of Water table and the RT
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Fig. 10- Correlation between the Increase in Water table and the: (a) distance to epicenter, (b) distance from
pressure area, (c) water table depth (WTD), (d) NDVI, and (b) RT

059 cm0; 35 30 3l dhold b 0540 o0 31 oWl b oo livo Jue ) gi@awu:;.ll}él Ol3a0 o (Suwnod 13905 - ¢ JSUS
Y 0319 Cuglio © maliols) RT g (d) NDVI® «(c) (WTD?) o35 & g Gos (D) 38 dluiol JuuS (5 ,Lid 239u5%0 «(a)

3 b iy Ol e QR  Sige Jelgs F-Y

25003
Limls s a8 |y Jele ¥ okd cdnaigy cloadi VY K
a3l IS 3B Al oo 05 )ma 8y Sl (sns e O b
(VY JS3) o (slod s ol Jole o gl amd e LS
S 0dgae ((DVY JSE) WTD (o o o 3os
Cuol (A=Y SS) oo pwoed 5 (€)Y JS5) 34 slazel JuS

iy ) e Sl i o (Sien el VY S
oSy wilgie & elgs b 1) o)) cmej 5l ey 00 anlie
dog BB aSS amde ol 1) Bl Se iejpj ol aw
iy o o SRRl s b Jelge cpl S e (Stunon
WTD b (o o o 8l Situad (s 455 pskas

ol 33 dlatel (slodud 51 bU  iuiS 03g45%0 o

Ol o Sl e Cute (Siusan pis 03 dag LB @S
Cowl dilaie oyl )3 (r=-0.57) 05 )cyej 35 p0 5l Abols b (ine) 2
@ oD S5 b dilaie ol 53 am e bt Ll VS, oS oS
e oS ot rojj O o I3l 30l Lo ) ) e 35 e
g 1ol el &5 43L (5,503 5e Jelgs 8 Wgice o
Olgise @Y+ S Jlages 53 €8y b Jg Nad o wejpi
Syl dold b ueip; o gaw Gl o cute (Stuser
F e Jelss il e )33, eanlin Joxe &gy | 0] )00
o il ,S0s aslisl Jales b g Lod cpses aiile (6,50
S (o3l 0350500 Jole &y G 5yt (39 45 wejj
O30l oy Cate (Suwod pis & oo Ailgi o 05 34 sl
JS3) w23l 540 olzel Ju” ()18 o900 b (o) ol

(o)

IFY bl oF 0ylowd poimmns Jw ¢yl 1] S @obio oliudioes
Volume 20, No. 2, Summer 2024 (IR-WRR)

\5Y



Correlation coefficient of indices of groundwater
level rise

o
o

©
~

o
[N

Dist
the

rom Pres
nter

Correlation Coefficient (r)

Irea

-0.49
-0.57

-0.8

0.70

0.22

NDVI RT

-0.32

Fig. 11- Correlation coefficient between the Increase in Water table and indices of groundwater level rise
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Fig. 12- Fuzzy maps of factors affecting the decrease in the groundwater level after an earthquake; (a) fuzzy
score of land surface temperature, (b) fuzzy score of water table depth (WTD), (c) fuzzy score of distance
from extensional area, and (d) fuzzy score of evaporation
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Correlation between the Decrease in Water Table and the Extension
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Fig. 13- Correlation between the decrease in Water table and the; (a) land surface temperature, (b) water
table depth (WTD), (c) distance from extensional area, and (d) evaporation
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Correlation coefficient of indices of groundwater level fall
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Fig. 14- Correlation coefficient between the decrease in Water table and the indices of groundwater level fall
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Table 1- Model Summary and the values of R and the Adjusted R Square
D5 W] (et i p05 g (o & Jolid (e aoV ) Jgo
Model Summary
Model R R Square Adjusted R Square Std. Error of the Estimate
1 0.7412 0.548 0.522 0.70379
a. Predictors: (Constant), WTD, Temperature, Extension Area, Evaporation

Table 2- Regression model coefficients
Sy Sy el po Y Joar
Coefficients?

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta

1 (Constant) -0.040 0.268 -0.150 0.882
Temperature -7.461 1.523 -2.449 -4.900 0.000
Extension 2.151 0.415 0.864 5.186 0.000
Area
Evaporation 6.736 1.455 1.993 4.629 0.000
WTD 1.428 0.354 0.359 4.036 0.000

a. Dependent Variable: Decrease of Water table
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