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Abstract

The Wadi Al-Maseer basin is located in the Tabuk region, northwest of Saudi Arabia, to the
north of the NEOM project, covering an area of approximately 6367.9 km?. The basin
drains southwestward into the Red Sea. Saudi Arabia suffers from severe water scarcity, as
the annual per-capita share of renewable water resources is about 74.59 m?3/person/year,
compared to the global average of 5475.5 m?person/year in 2022. Therefore, the
significance of this research lies in establishing a fundamental basis for water-harvesting
studies. The study aims to identify the optimal sites for Flash-flood water harvesting within
the Wadi Al-Maseer basin in northwestern Saudi Arabia to enhance water security in
alignment with Saudi Vision 2030 projects. This is achieved by estimating flood volumes
and designing an early warning network to mitigate their hazards. The research utilized
Sentinel-2 satellite imagery (2025) with a spatial resolution of 10 m, and the SRTM Digital
Elevation Model (MED) (2014) with 30 m resolution, in addition to daily rainfall data
(1985-2024). The ArcGIS Pro software was employed to build hydrological and
morphometric models to determine the water balance, while Hyfran Plus was used for
statistical and mathematical analyses of rainfall parameters. Results indicated that the mean
annual rainfall reached 7.3 mm, with rare events exceeding 26 mm. The basin is
characterized by gentle slopes and a southwestward drainage direction. The estimated
discharge was 124.7 m3/s, with a net runoff of approximately 7955 m?. The most suitable
sites for water harvesting were identified at the confluences of the main tributaries,
particularly from the third order and above, providing promising opportunities for
developing efficient water-harvesting projects integrated with an early-warning network to
ensure sustainable water-resource management.

Keywords: Hydromorphometric Modeling — Hydrological Budget— Water Harvesting —
Artificial Intelligence (Al) — Early Warning System (EWS).
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