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Abstract:

This study investigates the spatial and temporal patterns of
rainfall and runoff in the western region of Asir, Saudi Arabia,
an area known for relatively high precipitation levels,
particularly in its eastern parts. The research aims to quantify
rainfall losses—through evaporation and infiltration—and to
assess water surplus or deficit across different zones and time
periods. Topography and morphological characteristics of the
terrain were found to be key influencing factors in rainfall
distribution. The study area was divided into seven
hydrological basins to analyze rainfall input, estimate losses,
and identify flood-prone zones based on their hazard levels.
Furthermore, the research evaluates the impact of flash floods
on urban development, road networks, and agriculture.
Climatic data from five meteorological stations, such as Abha,
Al-Souda, Al-Namas, Muhayil, and Al-Majardah, were utilized,
covering the period from 1985 to 2019. Results indicate the
highest rainfall effectiveness in Al-Namas, Al-Souda, and Abha,
while Muhayil and Al-Majardah, especially Al-Birk and their
eastern outskirts, experienced significantly lower values. The
total estimated surface runoff across the basins reached
approximately 27,153 million cubic meters, with Wadi Nakb
recording the highest runoff volume 3,750 million cubic
meters, and Wadi Hali the lowest 393.7 million cubic meters.
These findings underscore the critical role of hydrological
studies in ensuring sustainable development and minimizing
flood-related risks in the region.

Keywords: Rainfall - Actual evaporation - Infiltration Rates -
Flood Hazard Levels.
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