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Abstract

This study addressed one of the important environmental challenges
facing developing cities, specifically the center of Tal Afar District, which is the
management of solid waste and the selection of the most suitable sites for its
landfilling. The need for suitable landfill sites is increasing due to rapid
population growth, urban expansion, and the weakness of the infrastructure for
waste management. Inappropriate sites lead to serious environmental problems
such as water and air pollution, the spread of unpleasant odors, and the

emergence of diseases related to environmental pollution.

The study aimed to determine the optimal site for solid waste landfilling
in Tal Afar city using Geographic Information Systems (GIS) and Multi-Criteria
Decision-Making (MCDM) techniques, through developing a spatial model
based on a set of geographical, environmental, and social criteria, including:
distance from residential areas, land slope, soil type, wind direction, distance
from road networks, water sources, and agricultural areas. Data were collected
from various sources, including satellite imagery, topographic maps, and
environmental records, and were processed using ArcGIS software. The
Analytic Hierarchy Process (AHP) was used to determine the relative weights of
the criteria, followed by the Weighted Overlay method to produce the final
spatial suitability map.

The results of the analysis showed that the areas classified within the
highest suitability category (more than 90%) include three main sites. After
converting the map from raster to vector data and analyzing the characteristics
and areas of these sites, it was found that the first site, located southeast of the
city, is the most suitable, with an area of 2,837,788.50 m? and a distance of 5.8
km from the city center. This makes it suitable in terms of distance and storage

capacity for the expected waste until the year 2044, when the population is
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expected to reach 313900 people, with a per capita waste generation rate of

1.1674 kg/day.

As for the other two sites, their individual areas are insufficient, so it is
proposed to merge them or distribute waste between them to provide the

required space of 660,508.866 m? as a minimum for landfilling over the next

twenty  years.

This study provides a scientific model that supports decision-makers in
the field of waste management and represents a step toward achieving
sustainable environmental planning that reduces negative impacts and enhances

the efficiency of natural resourceuse in Tal Afar city.



