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Abstract

With rising population growth and increasing waste generation, sustainable waste management has emerged as a
major environmental challenge. The selection of appropriate landfill sites plays a crucial role in mitigating
environmental impacts and improving the quality of life for local residents. Given the importance of this issue,
the present study aimed to identify suitable areas for landfill siting in Izeh County. A range of spatial datasets
was employed, including the ALOS PALSAR digital elevation model (12.5 m spatial resolution), 1:100,000-
scale geological maps, MODIS and Google Earth satellite imagery, and CHIRPS satellite precipitation data. Data
processing and analysis were conducted using ArcGIS software and the Google Earth Engine platform, from
which indicators like vegetation cover, mean annual precipitation, and surface features were extracted. A
combined model integrating the Relative Weighting Rate (RWR) and fuzzy logic was applied to evaluate spatial
suitability for landfill placement. The results indicated that approximately 45.7% of the county area fell within
the moderate suitability class, while 45.8% was classified as low or very low suitability. Only 4.8% of the total
area (approximately 210 km?) exhibited high potential for landfill siting. After applying environmental and land-
use constraints, the final suitable area was reduced to about 76 km2. These findings underscored the severe
scarcity of suitable land and high environmental sensitivity of the region. The results of this study can serve as a
scientific basis for waste management planning. It is recommended that, alongside site selection, complementary
measures, such as waste reduction, recycling promotion, geotechnical and hydrogeological assessments, and
local community engagement, be considered.
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Introduction

Solid waste management is regarded as one of the most pressing environmental challenges facing contemporary
societies, a problem that has grown increasingly complex due to population growth, urban development, and
rising consumption patterns. Landfilling as one of the most common and oldest waste disposal methods can
effectively mitigate the negative impacts of waste on both the environment and human health—provided it is
carried out properly and scientifically. Selection of an appropriate landfill site is therefore of great importance as
improper siting can lead to contamination of surface and groundwater resources, soil degradation, greenhouse
gas emissions, threats to ecosystems, and adverse health effects on human communities. Given the significance
of this issue, the present study aimed to identify suitable landfill sites in 1zeh County. Located in the eastern part
of Khuzestan Province and situated within the high Zagros region, Izeh County is characterized by diverse and
complex natural conditions. The hydrogeomorphological diversity, considerable elevation differences, severe
topographic irregularities, and unique geological features of the area pose serious challenges for spatial planning
and siting of various land uses, including landfills. Furthermore, the hydroclimatic conditions of the region—
encompassing precipitation patterns, surface water flows, and sensitivity of groundwater resources—underscore
the necessity of paying special attention to environmental considerations when selecting landfill locations.
Population growth and concentration of human settlements in Izeh County have led to the generation of
substantial volumes of municipal waste. At the same time, limited suitable land availability, prevailing lithology,
and the risk of water and soil contamination reduce the feasibility of using many areas for landfill purposes.
Inappropriate site selection or indiscriminate waste dumping may result in consequences, such as water resource
contamination, soil erosion, destruction of natural landscapes, and health risks for local residents. Consequently,
identifying suitable areas for landfill siting in 1zeh County is an essential and urgent necessity.

Materials & Methods
To achieve the objectives of this study, a range of spatial data, remote sensing data, and base maps were utilized.
The primary datasets included the ALOS PALSAR Digital Elevation Model (DEM) with a spatial resolution of
12.5 meters, a 1:100,000-scale geological map of the region, MODIS satellite imagery for vegetation extraction,
CHIRPS satellite rainfall data for estimating mean annual precipitation, and Google Earth imagery for
identifying surface features, such as roads, water bodies, and residential areas. ArcGIS software served as the
main tool for preparing, managing, and analyzing spatial data layers, as well as for producing the required maps.
In addition, the Google Earth Engine platform was employed for processing remote sensing data, extracting
vegetation indices, and calculating mean annual precipitation. The combined use of these datasets and tools
enabled a more accurate analysis of the environmental and spatial characteristics of the study area. This study
employed a hybrid model integrating the Relative Weighting Rate (RWR) and fuzzy logic. The research was
carried out in 5 stages:

1. Parameter identification and information layer preparation: Relevant factors were identified and the
corresponding spatial layers were compiled.

2. Standardization of information layers: Each layer was transformed into a comparable scale.

3. Weighting of information layers: The relative importance of each layer was determined.

4. Generation of the preliminary suitability map: The weighted layers were combined to produce an initial
map of suitable landfill areas.

5. Application of exclusion zones: Constraining factors were overlaid to derive the final map of suitable
landfill locations.

Discussion of Results and Conclusion

Following the identification and weighting of the information layers, the assigned weight values were applied to
each layer. The layers were then combined by using the fuzzy gamma operator to appropriately account for the
interactions and overlaps among the various datasets. In this process, a hybrid model integrating RWR and fuzzy
logic was employed to enhance the accuracy and reliability of the analysis. Based on these analyses, the final
map of suitable areas for landfill siting in Izeh County was produced. An examination of the areal extent and
percentage distribution of each suitability class revealed that only a limited portion of Izeh County was suitable
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for landfill development. According to the results, 1,143 km? equivalent to 45.8% of the county's total area (Table 2
and Figure 4), fell into the low and very low potential classes. These areas characterized by dense vegetation, high
elevation and slope, and proximity to rivers and lakes were considered unsuitable for landfill siting due to their
unfavorable natural and environmental conditions. Utilizing such areas would pose significant environmental and
managerial risks. In contrast, only 210 km? accounting for 4.8% of the county's area was classified as relatively
suitable for landfill establishment. These areas consisted of scattered portions of the central and western regions of
Izeh County, where conditions were favorable according to most evaluated parameters.

The findings of this study revealed that, of the total area of I1zeh County, approximately 45.7% fell into the
medium potential class, while 45.8% fell into the low and very low potential classes for landfill siting. This
indicated that a large portion of the region was unsuitable based on environmental and spatial criteria. Only 4.8%
of the county's area—equivalent to 210 km?—was identified as having high potential with these areas mostly
dispersed across the central and western parts of the county. After applying constraining layers and exclusion
zones—including buffers around water resources, human settlements, main roads, and areas of dense
vegetation—the final suitable areas were reduced to approximately 76 km2, representing about 3% of the total
area of Izeh County. This substantial reduction underscored the region's high environmental sensitivity and the
severe scarcity of suitable land for landfill purposes. Overall, the results demonstrated that the integrated use of
GIS, fuzzy logic, and RWR could effectively enhance the accuracy of site selection and serve as a scientific
basis for planning and decision-making in waste management within Izeh County. Given the limited availability
of suitable land for landfill in 1zeh County, it is recommended that municipal managers and waste management
authorities not only utilize the findings of this study to guide site selection, but also actively pursue
complementary strategies, such as waste reduction, source separation, recycling, and material reuse.
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Figure 1: Location map of the study area
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Figure 2: Standardized map of information layers
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Table 3: Relative weights of parameters
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Figure 3: Initial map of areas suitable for landfill in 1zeh County
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