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Locating suitable areas for sanitary landfill of municipal waste in
Tehran using Geographic Information System (GIS) and Multi-
Criteria Decision Making (MCDM) technique

Abstract

The exponential growth of urban populations, particularly in megacities such as Tehran, has significantly increased
the volume of municipal solid waste (MSW), posing critical environmental and public health concerns. This study
addresses the challenge of identifying optimal sites for the sanitary landfill of urban waste using a hybrid approach
that combines Geographic Information System (GIS) and Multi-Criteria Decision Making (MCDM), specifically
the Analytic Hierarchy Process (AHP). Initially, six key spatial criteria were selected based on environmental
regulations and literature review: (1) distance from communication roads, (2) distance from waterways, (3) rainfall
intensity, (4) proximity to geological faults, (5) land slope, and (6) land use/vegetation cover. Each criterion was
classified, weighted using expert opinions, and integrated into a spatial decision-making framework in the ArcGIS
environment. The AHP results revealed that "distance from communication roads" was the most influential
criterion (weight = 0.41), due to its direct impact on transportation efficiency and cost. Conversely, "distance from
green spaces" received the lowest weight (0.036), as these areas are typically protected. A pairwise comparison
matrix was used to ensure consistency in expert judgment, with a consistency ratio of 0.037, indicating reliable
weight assignments. Spatial overlay analysis revealed that the northwestern zones of Tehran, particularly District
22, demonstrate the highest suitability for landfill development. These areas exhibit favorable characteristics,
including low population density, suitable slope, minimal rainfall, and distance from faults and ecologically
sensitive zones. The study confirms the effectiveness of GIS-AHP integration in resolving complex urban planning
problems by providing transparent, reproducible, and spatially-explicit solutions. Moreover, the methodological
framework enables authorities to reduce environmental risks, optimize economic costs, and enhance decision-
making for sustainable waste management. Given the limitations of traditional landfill site selection methods, this
research underscores the importance of adopting geospatial technologies coupled with expert-driven MCDM
techniques for urban sustainability. The results can guide city planners in field investigations, long-term waste
management strategies, and the establishment of supplementary recycling or composting facilities in proximity to
the identified landfill zones.

Keywords: Urban waste, location, multi-criteria decision making, geographic information system, Tehran
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