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Morphoclimatic Hazards in the Sidakan Subdistrict, Erbil Governorate, for
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Abstract:

This study aims to assess the morphoclimatic hazards in the Sidakan subdistrict, one

of the mountainous areas located in the northeastern part of Erbil Governorate, by relying
on remote sensing and Geographic Information Systems (GIS) techniques supported by
applications of Geographic Artificial Intelligence (GeoAl), which represents one of the
most recent trends in spatial and environmental data analysis. Landsat-8 satellite data for
the year 2025 were used, providing accurate and up-to-date spatial imagery that
contributed to extracting and analyzing the related environmental indicators. These
indicators included elevation, slope, land surface units, total precipitation, drainage
network density, rock type, soil type, in addition to vegetation cover. For the purpose of
determining the weight and significance of each indicator, the Analytic Hierarchy Process
(AHP) technique was adopted, as it is one of the most successful methods for multi-
criteria decision making. A pairwise comparison matrix was constructed for the
indicators, and their relative weights were determined according to their influence on
hazard generation.
The results of the study revealed that the morphoclimatic hazard map of the area was
classified into five main categories. The low-hazard class ranked first in terms of area,
accounting for approximately (59.77%), followed by the lower-hazard class at (27.60%).
The moderate-hazard class came third with (9.01%), then the high-hazard class in fourth
place with (2.84%), and finally the very-high-hazard class, which occupied the lowest
percentage at about (0.78%).
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