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ARTICLE INFO ABSTRACT

Article type: The construction of rainwater catchment surfaces as a solution to the lack of livestock
drinking water in the northern pastures of Golestan province has been less
investigated. In the current study, a Geographic Information System (GIS) has been
used to identify suitable areas for collecting rainwater in Kalaleh pastures. Among the
effective factors in choosing the appropriate site for the construction of rainwater
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EXTENDED ABSTRACT

Introduction: Introduction: Iran is recognized as one of the world's dry and semi-arid regions. Scarce rainfall,
climate change, and inadequate management are influential factors in the water crisis in the study area. Various
methods have been employed and examined globally to address water scarcity and eliminate water supply
networks in similar regions. These methods encompass water market planning and the possibility of water
trading, water recycling, rainwater harvesting, desalination of seawater, and dew and fog utilization. Among
these options, rainwater harvesting is regarded as one of the most effective and feasible choices due to its
efficiency, ease of implementation, and cost-effectiveness. Consequently, one crucial step in implementing
rainwater harvesting systems is the identification and selection of suitable locations using geographic
information systems (GIS) to facilitate the execution of this technology. The analysis of previous studies and
research indicates that various techniques and methods, along with the utilization of GIS, have been employed
to locate rainwater harvesting sites. It is believed that a combination of an efficient and flexible approach and a
useful GIS is essential for making accurate decisions in selecting suitable areas for constructing rainwater
collection surfaces. Therefore, in this current research, the integration of GIS and the Boolean logic method was
employed to identify appropriate regions for rainwater harvesting in the study area.

Methodology: Methodology: In this research, our main objective was to identify suitable locations for constructing
rainwater harvesting systems to provide drinking water for livestock. To determine these locations, we considered
various criteria specific to the study area. These criteria were derived from extensive study and examination of
different sources, aligning with our research goals. Ultimately, we identified six key criteria: land use, distance
from faults, soil depth, slope, distance from waterways, and distance from livestock farms. Once we determined the
influential criteria for locating suitable areas for rainwater harvesting, we converted all layers into raster format and
assigned weights based on our research findings using the Boolean logic approach in ArcMap 10.8 software (Table
1). We employed the Reclassify tool within the GIS environment for this purpose. This tool transformed raster
layers into two categories: zero and one. Areas with potential for constructing rainwater harvesting systems were
assigned a weight of one, while unsuitable areas were given a value of zero. To select the appropriate locations for
rainwater harvesting systems, we employed the conditional operator AND, which represents the intersection of
multiple sets. Only pixels assigned a value of one in all layers were selected. Finally, the weighted layers were used
in the Raster Calculator tool to generate the final map.
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Table 1- Weighting of influential criteria based on conducted studies

INDEX SUITABLE (1) UNSUITABLE (0)
Land use Rangelands Agricultural lands, Marl, Orchards
Distance from faults More than 300 m More than 300 m
Soil depth Semi-shallow to deep Very shallow
Slope Less than 5 % slope More than 5 percent slope
Distance from waterways Less than 150 m More than 150 m
Distance from livestock farms Less than 3000 m More than 3000 m

Results and Discussion: The results demonstrated that the most significant limiting factor in determining
suitable locations for rainwater harvesting in the study area, based on the chosen method, is a slope, which
covers 86.4% of the area. The following slope, the distance from waterways, land use, soil depth, distance from
livestock farms, and distance from faults are ranked in subsequent categories. On the other hand, the land use
index (rangelands) encompasses 71.06% of the area, which is considered suitable for the intended purpose.
Additionally, the region's climate is classified as semi-arid according to the Demartonne method, and as semi-
humid to moderate based on the Emberger Indicator. The annual rainfall fluctuates between 398 and 470 mm in
the region, which renders rainwater harvesting systems beneficial and economically justifiable for construction
at the watershed level.

Conclusion: This study was conducted to identify suitable locations for rainwater harvesting for livestock
drinking purposes using Boolean logic within a GIS environment in the Qoyjaq Watershed. Among the
examined factors, six variables were determined: land use, distance from faults, soil depth, slope, distance from
waterways, and distance from livestock farms. Among the selected criteria, the slope had the highest constraint.
Furthermore, the results obtained from the Boolean model showed that only 3.5% of the study area has the
necessary potential for rainwater harvesting for livestock drinking. However, due to the low-risk tolerance of
this model compared to other methods, the identified areas are likely to meet our needs.
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Figure 2- Diagram of influential criteria for rainwater harvesting in the study area
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Table 1- Weighting of influential criteria based on conducted studies
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Figure 3- Land use classification map of the Qoyjaq watershed
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Figure 7- Waterway and protected area map (150-m) of the Qoyjaq watershed
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Table 3- Area and percentage of the final map in the study area based on Boolean Logic
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