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Article information Abstract

Received : 14/11/2024  This study addressed the use of remote sensing and
Revised 1/12/2024 Geographic Information Systems (GIS) to examine the
Accepted:  23/12/2024  spatial expansion of the city of Tal Afar between the years
Published 1/1/2026 1997 and 2023. The research focused on three main

Keywords: questions: Did the spatial expansion of Tal Afar follow
Spatial Expansion, specific patterns between 1997 and 2023? Did the
Population Expansion, Tal ~ circumstances experienced by the country play a significant
Afar, Remote Sensing role in the variation of spatial expansion? Did Tal Afar
Correspondence: exhibit different directions of spatial expansion at the

Mohammed Aboud Adhaeif expense of others? Based on these questions, the study

mohammad.22ehp144@student.u  formulated the following hypothesis: The spatial expansion

omosul.edu.iq of Tal Afar followed specific patterns between 1997 and
2023. The circumstances experienced by the country played
a significant role in the variation of spatial expansion. Tal
Afar's spatial expansion took different directions, prioritizing
some over others.
The research aimed to identify the patterns and directions of
spatial expansion in Tal Afar using remote sensing and GIS
while analyzing the factors that contributed to this expansion.
The results showed that Tal Afar experienced significant
spatial expansion, particularly between 2009 and 2023,
which was attributed to the increase in population and growth
rates during that period. In contrast, the earlier period (1997—
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2009) was influenced by security conditions that hindered
expansion. Moreover, the findings revealed that the western
direction witnessed the greatest spatial expansion, while the
northwestern direction experienced the least expansion due
to natural and human-made obstacles in that area
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(*) The actual built-up urban area for each year was calculated using the following

equation: Urban area = Number of image units X Resolution x Resolution
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(**) Republic of Iraq, Ministry of Planning, Ninawa Statistics Directorate,
Information Technology Division, Unpublished Digital Data.
(***) nnual expansion rate is used to show the annual rate of urban land expansion

for each year of the study, and it is calculated using the following equation:

AER = 100 x [(%)m —1]

Bi= Previous urban area, Be= Recent urban area, T= Represents the time difference

between the previous and recent periods. For details, see: Osama Yass Manawar, p.

I51.
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