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Modeling, Simulation and Management of Flood Hazards in Urban Areas in the
Arab City: Al Kharj City in Saudi Arabia as a Model Based on HEC-HMS and
HEC-RAS integration

Abstract:

Identifying flood-prone areas and developing a flood hazard map in the Arab
city located in dry environments is an essential component of flood hazard
management strategies, land use planning, and supporting planning policies for
decision-makers. This study aims to develop an integrated approach to modeling,
simulating and managing flood hazards in urban areas in the Arab city, with
application to the city of Al-Kharj in the Riyadh region, which is exposed to frequent
floods and comparing them with the recent historical floods that occurred on
18/02/2017, simulating and modeling the risks of floods affecting populated areas for
several different scenarios, and developing strategic solutions and recommendations
to try to mitigate and protect against the negative effects resulting from them, in
addition to improving the level of awareness of two-dimensional hydrodynamic
modeling.

To achieve these goals, hydrological modeling was integrated through the
application of the Hydrological Engineering System Model (HEC-HMS), and
hydraulic modeling through the application of the Hydrological Engineering Center -
River Analysis System (HEC-RAS) program.

The results of the study revealed that the city of Al-Kharj is exposed to the
dangers of flash floods, as a result of its location at the confluence of a large group of
valleys, the most important of which are: Wadi Hanifa, Wadi Al-Hinniyah, Wadi
Nassah, Wadi Al-Ragheeb, Wadi Mawan, and Wadi Aba Al-Dhar. As a result, about
21.05% of the area of Al-Kharj is exposed to flooding from a 100-year storm, where
about 50.62% of the urban areas are exposed to high risks, concentrated in the
neighborhoods of Al-Salmaniya, Al-Burj, Al-Aziziyah, and Al-Muntazah, while about
23.65% are exposed to medium risks, concentrated in the neighborhoods of Al-
Rashidiya, Al-Badiah, and Al-Faiha. As for the urban areas that are exposed to low
risks, it is about 25.73%, concentrated in the neighborhoods of Al-Rawdah, Al-
Khaldiya, Qurtubba, Al-Nahdah, Al-Andalus, and Al-Rayyan. This study recommends
the need for engineering intervention to protect the city of Al-Kharj by establishing a
variety of facilities to prevent the dangers of various floods.

Keywords: Management of flood risk map — Hydrological modeling —
Hydraulic modeling - Immersion map - Environmental sensitivity map — Flood
severity map — Flood risk map - Al-Kharj city.



