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Due to the small amount of surface water resources in many parts of Iran, groundwater is the most
suitable and only source for water supply in these areas. Today, the use of Remote Sensing (RS)
and Geographic Information System (GIS) has become one of the most powerful and cost-effective
tools for identifying and exploring available groundwater resources. The aim of this study was to
identify areas with high groundwater potential in hard formations of Khorramabad catchment using
remote sensing, GIS, Expert Choice software and fuzzy hierarchical method. For this purpose,
according to the information of ETM + satellite images, field visits and geological data such as
hydrology, land structure and topography, maps such as lithology, elevation, slope, waterway
density, fault density, vegetation and rainfall were prepared and weighed. By applying the
calculated weight of each criterion and using the overlap by fuzzy hierarchical method, the final
groundwater potential map was prepared. The results show that 4.5 and 9.4% of the area are
located in areas without potential and high potential, respectively. The greatest potential for
groundwater formation is located in calcareous formations and Quaternary conglomerates.

Copyright©2020, Geography and Development. This is an open-access article distributed under the terms of the Creative Commons Attribution-
noncommercial 4.0 International License which permits copy and redistribute the material just in noncommercial usages, provided the original
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Extended Abstract
1- Introduction

ran is an arid and semi-arid land and its
average annual rainfall is less than one
third of the world average annual
rainfall. Like many arid countries, the
Iranian government is facing difficult
water supply conditions. Given the
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growing population in recent years and increasing
water demand along with declining rainfall rates and
negative effects on economic development, social
status, food supply and environment, the study and
exploration of new and safe water resources should
be done by governments. The study of long-term
changes in groundwater level in Khorramabad plain
shows that the average annual drop in groundwater
level in this plain is about 32 cm. Continuation of
the current trend will make Khorramabad aquifer
unable to meet the needs of various uses in the near
future.
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Therefore, in addition to emphasizing on optimal
management of consumption in different sectors,
water supply from sources such as karst resources
and hard formations in the region can be considered
as a viable option by policymakers in this province.
Therefore, in this study, we have tried to examine
the potential of hard formations from the perspective
of water storage and transmission capacity and, in
general, the supply of safe water. For this purpose,
in addition to field studies and evaluation of existing
reports, some practical tools such as remote sensing
(RS), geographic information system (GIS) and
Fuzzy analytic hierarchy process (FAHP) methods
have been used.

2-Materials and Methods

In general, the potential of groundwater resources in
Khorramabad plain using Fuzzy analytic hierarchy
process method includes the following steps:
a.Creating a spatial database related to different layers
and organizing them in the form of raster and vector
models.

b.Data processing, which includes data classification
and mapping of different layers.

c.Determining the degree of fuzzy membership based
on membership functions and preparing a fuzzy map
of each of the factors

d.Prioritizing and determining the weight of effective
factors in determining areas prone to groundwater
extraction

e.Preparing a map of each of the factors and
overlapping the maps based on the fuzzy gamma
operator

3-Discussion and Results

In order to map the areas prone to groundwater
extraction based on the combined method of fuzzy
hierarchy, first the fuzzy maps of each factor are
multiplied by the weights obtained for them (based on
expert judgment). The map of all factors was then
overlapped using the fuzzy gamma operator. The
obtained results show that 4.5, 24.5, 38.2, 23.4 and
9.4% of the area are in areas without potential, low,
medium, good and high potential, respectively. In
order to validate the method used, a combination of

the final map and the information layer of the springs
in the hard structures of the region has been used. As
the results show, the continuous flow of springs as
natural outflow areas can indicate the ability of this
area to provide a significant volume of water for
different uses. According to the results, all springs in
this area are located in areas with high potential, good
and medium. For this reason, it seems that the result
of this study is highly accurate according to the
information used and can be used in subsequent
evaluations.

4-Conclusion

In this study, which has been carried out with the aim
of determining areas prone to groundwater
extraction, four factors of lithology, waterway
density, vegetation and rainfall in Khorramabad city
have been used. The results show that 4.5, 24.5,
38.2, 23.4 and 9.4% of the area are in the category of
no potential, low, medium, good and high potential,
respectively. According to the results, the greatest
potential for groundwater extraction is found in
Mesozoic fossilized limestone, Asmari mass
limestone and Quaternary conglomerates. The use of
remote sensing, geographic information systems and
Fuzzy analytic hierarchy process methods have high
accuracy in locating groundwater resources in hard
formations.

Keywords: Remote Sensing (RS), geographic
information system (GIS), Fuzzy analytic hierarchy
process (FAHP), Groundwater, Khorramabad.
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