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Abstract:
This study aims to identify the optimal locations for virtual dams within the Shuwara Basin in Sulaymaniyah
Governorate by employing an integrated approach combining Remote Sensing, Geographic Information Systems
(GIS), and the Analytic Hierarchy Process (AHP) to achieve high accuracy in spatial and hydrological analysis.

Landsat-8 satellite imagery was utilized to extract and analyze land use and land cover (LULC) information,
providing sufficient spectral and spatial resolution for examining surface characteristics and monitoring human
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activities and their impacts on water resources. Additionally, Digital Elevation Model (DEM) data with a spatial
resolution of 10 meters was used to generate maps of slope, elevation, flow direction, concavity, and convexity,
which are essential factors for identifying suitable sites for water accumulation and storage.The AHP
methodology was applied to determine the weights and relative priorities of the indicators through a pairwise
comparison matrix, including: elevation, slope, flow direction, concavity and convexity, drainage density, soil
type, rock type, geological hazards, land use, annual precipitation, temperature, and evaporation rates. All spatial
layers were integrated within a GIS environment to produce a map highlighting the most suitable areas for
establishing virtual dams. The analysis was further supported by hydrological modeling to simulate surface runoff
and estimate potential water storage capacity.The results demonstrated that the integration of Landsat-8 imagery,
10 m DEM data, and the AHP methodology provides a precise and comprehensive scientific framework for
evaluating the spatial and environmental characteristics of the basin, facilitating informed decision-making for
sustainable water resource management. The study also showed that geological and topographical factors are the
most influential in selecting dam sites to ensure stability and durability, while climatic and environmental factors
play a supporting role in improving operational efficiency. The data also indicated that the first dam, with a
storage capacity of approximately 177 million m?, is limited in capacity and suitable for smaller watercourses
with a moderate environmental impact, whereas the second dam, with a storage capacity of about 601 million m?,
offers higher efficiency but requires advanced design, detailed geological analysis, and careful environmental
management.Keywords: Hydrological Modeling, Geographic Information Systems (GIS), Analytic Hierarchy
Process (AHP), Landsat-8, DEM, Virtual Dams, Shuwara Basin
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