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system (GIS) and multi-criteria decision analysis (MCDA) approaches is
essential. In this research, a GIS-based model with a combination of fuzzy logic
and AHP was used to determine suitable areas for the construction of rainwater
harvesting structures in the Golidagh watershed for 2018. The results showed that
9.92% of the studied area has very high potential, 25.7% high, 21.58% moderate,
and 42.8% poor rainwater harvesting potential. According to the findings, it is
suggested to create suitable rainwater collection structures in designated places
to reduce water shortage.

1. Introduction

Water is the driving force behind food security, industrial production and the preservation of
ecosystems, as well as a country's social development. In recent years, increasing population growth,
rapid industrialization and urbanization combined with poor water management have exacerbated water
scarcity and environmental problems around the world. This has made planning and managing water
resources a complex and challenging task. In recent years, the use of rainwater has emerged as a useful
strategy around the world to address water scarcity. Rainwater is considered one of the best and most
cost-effective water sources, because rainwater can be easily harvested and can be used for non-drinking
purposes without significant treatment. The main benefits of rainwater harvesting (RWH) include the
optimal use of available natural resources, an increase in existing supply capacity, reduction of pollutant
loads into water bodies, reduction of sewerage network load, reduction of soil erosion, reduction of
flood and drought risks and environmental protection. Therefore, rainwater harvesting and artificial
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groundwater recharge are supported as promising tools for addressing water scarcity and adapting to
climate change issues. In urban areas, RWH involves concentrating, collecting, storing, and treating
rainwater from roofs, terraces, grounds, and other impermeable building surfaces for on-site use. In
practice, the primary purpose of water harvesting (WH) is to collect runoff from an area with sufficient
water, store it and make it available where and when water shortages occur. However, selecting
potential areas for the location of WH structures in a watershed requires consideration of several factors,
including location, slope, soil type, rainfall intensity, land use, drainage, river flow, and socio-economic
criteria. Remote sensing and GIS techniques have become valuable tools and can be used to protect,
manage and plan watersheds. Planning and implementing rainwater harvesting projects is a multi-
objective and multi-criteria problem that depends on several criteria. Therefore, the integration of GIS
approaches and multi-criteria decision analysis (MCDA) is essential, which will help develop a
framework for identifying potential RWH sites and groundwater recharge sites.

2. Materials and Methods

Locating suitable places for rainwater harvesting is based on the problem of several factors and has
many goals. Remote sensing data is used to prepare a thematic input database using ArcGIS. In this
research, four main steps have been adapted and assumed as follows:

1- Selecting rainwater harvesting criteria.

2- Levels of evaluation of the appropriateness of the selected criteria.
3- Determining the weight of this criterion.

4- Generate a map using GIS tools

The choice of factors used to study the potential of one region for rainwater harvesting varies from
region to region. In this study, five factors were used to evaluate the rainwater harvesting potential in
the Golidagh watershed, which include slope (%), soil hydrological group (HSG), land cover, runoff
potential, and soil texture. The main factors were assessed by remote sensing analysis based on the
interpretation of satellite images.

3.  Results

The results showed that the southern, southeastern, southwestern, and some areas of the north and
northwest Golidagh watershed due to forest vegetation and soil texture have a low capacity for rainwater
harvesting and are in a very weak class (16.46%) and poor (34.34%) are located. These areas occupy a
total of 42.8% of the area of the Golidagh watershed. The middle class is located in the eastern,
northwestern, and central areas of the basin and covers 21.58% of the basin area. Many and very many
floors are observed in the central, eastern, and northeastern parts of the Golidagh watershed, which are
25.7% and 9.92% of the basin area, respectively. Areas with high and very high potential are generally
located in sloping and hydrological groups of soil C that have low permeability and high runoff. Five
factors of the slope, soil texture, runoff generation potential, soil hydrology group, and land use were
used as input for decision making and the weight of each factor was determined by the AHP technique.
The results showed that in the southern, southeastern, and southwestern and some areas of the north and
northwest Golidagh watershed due to forest vegetation and soil texture have a low capacity for rainwater
harvesting and in a very weak class (16.46%) and poor (34.34%) are located. These areas occupy a total
of 42.8% of the area of the Golidagh watershed. The middle class is located in the eastern, northwestern
and central areas of the basin and covers 21.58% of the basin area. Many and very many floors are
observed in the central, eastern and northeastern parts of the Golidagh watershed, which are 25.7% and
9.92% of the basin area, respectively. Areas with high and very high potential are generally located in
sloping and hydrological groups of soil C that have low permeability and high runoff. The decision-
making process for the best viable method for water abstraction depends on the socio-economic and
cultural factors of the region. One of the vital social aspects of success is stakeholder participation. All
stakeholders should be involved in the planning, design and implementation of the water abstraction
structure. Rainwater harvesting is based on the use of runoff and requires a runoff production area and
a runoff receiving area, and due to the intermittent nature of runoff events, storage is an integral part of
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the water collection system. Water harvesting initiatives and interventions require projects to improve
the existing practices of individual farmers in water harvesting in the Golidagh watershed, and before
choosing a specific method, the social and cultural aspects of the region should be considered, because
they are very important and successful. Or affects the failure of the technique performed.

Discussion and Conclusion

The purpose of this research is to identify the suitable areas for harvesting rainwater in the Golidagh
watershed. GIS, hierarchical analysis, and fuzzy logic are techniques that have proven to be very
effective in determining suitable locations for rainwater harvesting. Therefore, in this research, these
techniques were used to identify suitable places for rainwater harvesting in the Golidagh watershed.
There is the potential for rainwater harvesting in Golidagh watershed, which can create opportunities
for maximizing water access and sustainable development for agricultural purposes and meeting the
water needs of the environment. The map produced in this research can help to choose the appropriate
location of rainwater harvesting structures and therefore to preserve water resources in the studied area.
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Determining suitable locations for rainwater harvesting using GIS and
FAHP

Farhad Faghihi? Hossein Jahantigh 2

Abstract

Rapid population growth, economic and social development, urbanization, and increased food
demand have put pressure on freshwater resources in different regions of the world.
Increasing demand for water leads to overexploitation of water resources and water shortage.
Therefore, there is a need for effective alternative solutions to deal with this problem.
Collecting and harvesting rainwater is one of the practical solutions to deal with water
shortage. However, the selection of potential areas for the location of rainwater harvesting
structures in a watershed requires the examination of several factors, including topography,
land slope, soil type, rainfall intensity, land use cover, drainage, river flow, and socio-
economic criteria. This shows that the planning and implementation of rainwater harvesting
projects is a multi-objective and multi-criteria problem that depends on several criteria.
Therefore, the integration of geographic information system (GIS) and multi-criteria decision
analysis (MCDA) approaches is essential. In this research, a GIS-based model with a
combination of fuzzy logic and AHP was used to determine suitable areas for the construction
of rainwater harvesting structures in the Golidagh watershed for 2018. The results showed
that 9.92% of the studied area has very high potential, 25.7% high, 21.58% moderate, and 42.8%
poor rainwater harvesting potential. According to the findings, it is suggested to create
suitable rainwater collection structures in designated places to reduce water shortage.

Keywords:Water, scarcity, hierarchical, analysis, fuzzy,rain,GIS
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