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Digital analysis of morphometric and topographical

characteristics and their geomorphological implications in
the Rahjan Valley Basin in the city of Makkah
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Abstract:

The importance of the research is due to its reliance on
spatial analysis methods to build a digital database for the
morphometric characteristics of the water drainage network of
the Rahjan Valley Basin in the Makkah region. Which is one of
the major tributaries of Wadi Numan, which is located in the
southeast of Mecca, where the holy sites (Mina, Muzdalifah and
Arafat) in addition to the university city buildings of Umm Al-
Qura University, which are located in the face of torrents
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flowing from Wadi Arna and Wadi Nu man, which threaten the
Hajj season. This study is based on calculating and analyzing the
topographic and morphometric variables directly from the data
of the Digital Elevation Model of the Rahjan Valley Basin with a
spatial clarity of 12.5 meters using the Spatial Analysis
Applications. It also relied on the Strahler method in determining
the hierarchical arrangement of the waterways of the network.
The morphometric analysis, which plays a major role in
predicting the characteristics of torrents and their effects, also
showed the variation of the characteristics of the waterways from
one rank to another in terms of the total lengths of the
waterways, the average area of discharge, the density and
frequency of the streams. The results of the study led to the
effect of the hierarchical arrangement of the waterways of the
network by the number of sewers, which helped not to develop
the final rank of the streams of the Rahjan Valley basin to more
than the sixth rank. The study made a number of necessary
recommendations. The most important of these is the necessity
of relying on the network of waterways extracted from digital
elevation models as a basis for building geographical databases
for water basins, and then studying torrents and floods and early
prediction of their risks.
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