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Spatial suitability of rainwater harvesting in Wadi Al-Raml Basin area
in Libya using geographic information systems and hierarchical
analysis

Abstract:

Water resources management is one of the main issues that interest the world,
especially in light of the droughts that many countries are suffering from. This has
contributed to increasing the importance of focusing on rainwater harvesting in general
and building dams and choosing suitable sites for them in particular, so that they
contribute to collecting the largest possible amount of rainwater to confront drought and
combat environmental degradation. This study dealt with the selection of the most
suitable sites for the construction of dams in the Wadi Al-Raml Basin, which extends
area of 442.958495 km? between the Mediterranean coast in the north and Mountains of
Tarhuna in the south, and Al-Qarabulli at the east, and at the west Tajoura area, with a
minimum height of 1m,and a maximum height 514m above sea level. The most
important characteristics of the study area were analyzed using ArcMap 10.3 program,
as well as analyzing the climatic elements of the study area during the period (1981 to
2021) from the NASA Power data, and by identifying eight criteria in the study area,
representing them on maps and determining their weights according to their importance
using the AHP method, and merging them with the overlay. The study concluded the
High efficiency of Gis and Ahp techniques to determine the Suitable sites for dams in
the Wadi Al-Raml Basin. The map showed five ranges according to the degree of
suitability, ranging from highly suitable ranges to unsuitable ranges. The results also
indicate that 42.8% of the area is considered highly suitable, 37.4% is suitable, 19% is
moderately suitable, 1% is poorly suitable and 42.74% is unsuitable for dam
construction. After matching the suitability map with the contour map of the area, the
locations of six dams were determined in four different areas of the basin at different
elevations.

Keywords: Rainwater harvesting - Dams - Geographic Information Systems GIS - Hierarchical
Analysis Ahp - Overlay matching.




