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Quantitative Analysis of Morphometric Variables and their
Geomorphological implications in Al-Marish Wadi Basin
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Abstract:

This study addressed the analysis of morphometric variables in
the Wadi Al-Marish basin, located in the Asir region. The study
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utilized Geographic Information Systems (GIS) and remote sensing,
relying on the digital elevation model to extract the hydrological
network of the basin. The morphometric measurements were
extracted, including spatial, morphological, and hydrological network
characteristics of the basin, in addition to topographic variables.

The study adopted a descriptive approach and a quantitative
method aimed at analyzing and interpreting the results obtained. The
study aimed to build a digital spatial database for the morphometric
variables of the basin and demonstrate the correlational relationships
between these variables and their geomorphological implications. The
results showed that the morphometric variables of the basin exhibit
clear variation at the level of its morphological characteristics, as the
circularity and elongation ratios were recorded at (0.48-0.40),
respectively. Meanwhile, the shape coefficient reached (39.0), while
the concavity coefficient was (0.64), and the integration coefficient
was (0.6+). Consequently, there is a relative tendency towards an
elongated shape. It was found that the bifurcation ratio in the basin is
high, reaching (414), due to the irregular shape of the basin.
Therefore, it takes a long time for water to reach the outlets of the
tributaries. The variables of the water network showed that the basin
has five water orders, with a total of (726) channels and a length of
(245.52) km throughout the basin. The drainage density of the basin
was achieved at (3.4) km/km, which is very low compared to
Strahler's classification, which states that drainage density less than 12
is considered weak.

On the other hand, the erosion ratio was recorded at (0.023)
m/km, which is a low value. This indicates a convergence of the
relative difference between the highest and lowest elevations in the
basin. Meanwhile, the terrain coefficient has increased to (16.6)
stream km, which falls within the high values of the terrain coefficient
in the smoothness classification according to the Smith scale.
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Therefore, the study recommends conducting morphometric analysis
of water networks and building digital databases to determine the
hydrological cycle in the basin and assess the capacity of water flow
to prevent the occurrence of flash floods during urban planning and
construction of various facilities.

Keywords:  quantitative  analysis, morphometric  variables,
geomorphological implications, Wadi Al-Marish.
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