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Abstract

Appropriate siting of landfill sites is a critical concern in municipal waste
management, as it directly affects the environment, public health, and resource
management. This research intends to address this challenge with a comprehensive
case study of Bandar Abbas city. This research focuses on one main question: What
are the most important indicators and effective criteria in determining the optimal
place for urban waste disposal in Bandar Abbas? To answer this question, Fuller's
weighting method was used to rank different criteria. This evaluation examines the
causes and factors affecting the choice of suitable landfill sites in Bandar Abbas
city. Based on spatial analysis, which areas are more suitable for landfill in Bandar
Abbas city? Using Geographical Information System (GIS) software and according
to the weights obtained from the previous analysis, the evaluation of suitable
landfill sites in Bandar Abbas was done. The results indicate that approximately
16.17% of the city area, which is mainly concentrated in the central belt of the city,
is considered very suitable for landfilling. In addition, 25.98% of the city's area is
in the category of suitable landfill sites. The analysis showed that proximity to the
river (with a score of 0.0713) had the highest importance, followed by distance
from water wells (0.0681) and proximity to groundwater (0.0633). This research
provides valuable insights in the field of identification and spatial analysis of
landfill sites in Bandar Abbas, which can guide urban planners and waste
management officials in making informed decisions. The findings emphasize the
importance of considering environmental factors, such as proximity to water
sources, in establishing landfill sites to ensure sustainable management of
municipal waste in the region.
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Table 1- Population Density of Bandar Abbas County (Source: National Population and Housing Census)
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Table 3- Distribution of area by elevation class in Bandar Abbas County (Source: Authors' research)
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Table 4-Weights of Criteria for Landfill Site Selection in Bandar Abbas City Obtained Using the Fuller Hierarchical
Model (Source: Authors' Research)
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Figure 6: Groundwater Layer of the study area
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Fig. 5- Digital Elevation Model (DEM) of the study
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Fig. 8- Vegetation layer information for the study area
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Fig. 7- Aquifer Information Layer of the Study Area
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Fig. 10- Soil type information layer of the study area
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Fig. 12- Transmission Line Information Layer for the
Study Area
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Fig. 11- Protected Areas Information Layer of the Study
Area
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Fig. 14- River Information Layer of the Study Are
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Fig. 13- Coastal Shoreline Information Layer of the
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Fig. 16- Slope Information Layer of the Study Area
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Fig. 15- Urban Settlement Information Layer of the
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Fig. 18- Soil depth information layer for the study area.
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Fig. 22- Spatial Distribution of Faults in Study
Area
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Fig. 21- Agricultural Land Use Layer of the Study Area
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Fig. 23- Zoning of Suitable Landfill Sites in Bandar Abbas
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Table 5- Area of Suitable Zones for Landfill Site in Bandar Abbas City (Source: Authors' Research)
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Extended abstract

Introduction: This study addresses the critical issue of locating suitable landfill sites for urban
waste management in Bandar Abbas, Iran, using Fuller's hierarchical analysis method combined
with Geographic Information System (GIS) technology. The improper disposal of municipal
solid waste poses significant environmental and public health challenges, particularly in rapidly
urbanizing regions. The research aims to identify the most important indicators and criteria for
determining optimal landfill sites, ensuring sustainable waste management practices.

Material and Methods: The study employs a multi-criteria decision-making approach,
integrating environmental, social, and economic factors to evaluate potential landfill sites. Key
criteria include proximity to rivers, distance from water wells, groundwater levels, residential
areas, and soil type. Fuller's hierarchical analysis method was used to rank these criteria.

Results and Discussion: The results highlight the importance of environmental considerations,
particularly water resource protection, in landfill site selection. The study underscores the need
for a balanced approach that minimizes environmental impact while addressing the growing
waste management needs of urban areas. The results provide valuable insights for urban planners
and waste management officials, offering a framework for informed decision-making in landfill
site selection. The research also emphasizes the role of advanced geospatial technologies in
enhancing the accuracy and efficiency of spatial analysis. By integrating GIS with multi-criteria
decision-making methods, the study demonstrates a robust approach to identifying optimal
landfill sites, which can be adapted to other urban areas facing similar challenges.

Conclusion: This study contributes to the field of urban waste management by providing a
comprehensive methodology for landfill site selection. It highlights the necessity of incorporating
environmental, social, and economic factors into the decision-making process to ensure
sustainable and effective waste management practices. The findings advocate for the adoption of
integrated waste management strategies, including waste reduction, recycling, and proper
disposal, to mitigate the environmental and public health impacts of urban waste.

Keywords: Landfill, urban waste, spatial analysis, Fuller's hierarchical triangle, geographic
information system (GIS).



