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Abstract;

Morphometric characteristics of drainage basins are fundamental
for understanding hydrological and topographic processes, particularly
in Al-Jabal Al-Akhdar, Libya, which abounds with dry Wadis subject
to flood hazards and requiring precise developmental planning. This
motivated the present study to apply quantitative analysis using GIS and
Digital Elevation Models (DEM) to the Wadi Al-Awainah basin, north
of Al-Bayda, to overcome limitations of traditional methods in
processing vast data and achieve reliable results for urban and tourism
development. The methodology integrated desk-based data from
topographic maps at a scale of (1:50,000) and geological (1:250,000)
maps, processed in ArcGIS and Arc Hydro, supplemented by field
verification for accuracy. Results show the basin covers 79.74 kmz2, with
a length of 21.2 km and perimeter of 53.2 km. The elongation ratio
(0.48) and the circularity ratio (0.35) indicate an elongated, irregular
shape influencing water-concentration velocity. Drainage-network
analysis identified 94 watercourses totalling 110.1 km, with 76 first-
order streams, which represent 80.85% of these watercourses, while the
basin does not exceed fourth order, reflecting the network'’s relative
youthfulness despite its large area—attributed to soluble limestone
formations, which also account for the straightness of the main channel
(sinuosity ratio 1.0). Drainage density was computed at 1.39 km/km?
and stream frequency at 1.18 streams per km?, indicating a coarse
drainage texture linked with subdued and flat terrain. Terrain indices
revealed a hypsometric integral of 0.12, ruggedness number of 0.91,
and relative relief of 12.24 m, confirming the basin is in the late mature
stage of denudation cycle, progressing toward maturity stage with
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diminished ruggedness. Consequently, it exhibits a moderate
hydrological response to flash floods despite its elongated geometry.

The study concludes by emphasizing the need to use these digital
data in constructing an integrated geomorphological database for flood
risk management, rainwater harvesting, and groundwater recharge. It
recommends extending this methodology to the remaining Wadis on the
northern escarpment of Al-Jabal Al-Akhdar to support urban planning
and sustainable tourism, as well as future integration between
morphometric and hydrological models for accurate prediction of flood
severity, which poses a threat to farmlands and infrastructure in this
vital region.

Keywords: Morphometric analysis, GIS, Wadi Al-Awainah basin,
Al-Jabal Al-Akhdar, Libya
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