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Abstract
Keywords This study aims to identify the optimal sites for surface runoff water
Hydrological harvesting within the Wadi Al-Dhibaa Basin, located in the western plateau of
fl:‘r?gg'\i/’astgrﬁace Al-Muthanna Governorate, southern Iraq. The basin features a clear topographic
harvesting, Digital gradient, descending from the elevated southern headwaters (106-140 m above
Elevation Model sea level) toward the low northern alluvial plains (14-70 m), which directly
(DEM). influences surface runoff dynamics and water accumulation patterns.

The study relied on Digital Elevation Model (DEM) data from the NASA
Shuttle Radar Topography Mission with a spatial resolution of 30 m, processed
using ArcGIS 10.6 to derive flow directions using the D8 algorithm, calculate
flow accumulation, extract the drainage network, and classify streams according
to Strahler’s stream order method. The analysis identified 71 stream segments
totaling 37 km, distributed across four orders, with the first-order streams being
the most numerous (38 streams) and the fourth-order stream representing the
main channel of the basin.

Results indicate that the outlets of third-order streams are the most suitable
locations for surface runoff harvesting, as they naturally converge upstream
tributaries before joining the main channel, enhancing water collection
efficiency. Geological factors, particularly the widespread Dammam limestone
formation with moderate permeability, combined with seasonal rainfall
averaging 105.42 mm per year, further support the feasibility of the proposed
water harvesting structures.

Integrating topographic, hydrological, and geological analyses within a GIS
framework provides a robust scientific methodology for selecting runoff
harvesting sites, supporting sustainable water resource management in arid and
semi-arid environments, and offering a practical foundation for small-scale water
harvesting development.
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(1)Shiklomanov, 1. A. (1993). World Freshwater

Resources. In: Gleick, P. H. (Ed.), Water in
Crisis. Oxford University Press, 13-24.
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Integrated Water Resources Management in
Iraqg: Perspectives and Challenges. Journal of
Advanced Science, 1(1), 1-15.
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