Journal of Education for Humanities , Vol.5 , Special Issue , July 2025

Journal of Education for Humanities

A peer-reviewed quarterly scientific journal issued by College of Education for
Humanities / University of Mosul

Spatial Modeling for Optimal Site Selection for Water
Harvesting in Wadi Al-Khazrajia Basin Using Geographic
Information Systems: Between Unconstrained and

Constrained Modeling

Sami Mahmoud Elias Al-Jangli
University of Mosul, College of Education for Humanities, Department of Geography /

Mosul , Iraq

Article information Abstract

Received : 15/12/2024 The study explored spatial modeling to identify optimal
Accepted: 15/2/2025 sites for water harvesting in the Wadi Al-Khazrajia Basin
Published 10/7/2025 using Geographic Information Systems (GIS). It compared
Keywords two approaches: unconstrained modeling, which includes all
Spatial Modeling, Water spatial data without exclusions, and constrained modeling,
Harvesting, Geographic which filters out irrelevant or low-impact categories. While
Information Systems, the unconstrained method allowed a broad analysis, it
Unconstrained Modeling,  sometimes included non-significant factors, reducing
Constrained Modeling. accuracy.

Correspondence:

In contrast, the constrained approach used the Raster
Calculator and the “Con” function in ArcGIS to apply logical
conditions that excluded unsuitable areas. This method
aligned more closely with the study’s goals and improved
model precision.

The Analytical Hierarchy Process (AHP) was used to
determine the weight of each influencing factor through
expert surveys. These weights were applied using the
Weighted Overlay technique. Factors considered included
geology, rainfall, slope, elevation, vegetation, soil texture,
drainage networks, and proximity to roads and settlements.
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Results showed that constrained modeling improves
accuracy by eliminating unsuitable areas, such as steep
slopes and regions outside drainage networks. The study
concluded that constrained modeling is more effective and
realistic, making it a valuable tool in environmental planning
and sustainable water resource management.
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