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FLOOD RISK ASSESSMENT AND MITIGATION
FOR WADI EL SRAID AND MAHBAS, IN THE CITY
OF AL-AMMAR, AL-QASSIM REGION,

SAUDI ARABIA
BASED ON GEOGRAPHIC INFORMATION
SYSTEMS (GIS) AND HYDROLOGICAL
MODELING (WMS)

Dr. Maha A. Al-Dhubaihy *
Abstract |

Drainage basins in arid and semi-arid envi-
ronments in many Saudi cities are exposed to
flood rains that are irregular in occurring and
pose a threat to areas of human settlement. The
situation becomes more dangerous if parts of
the drainage basin change from natural cover
to urban cover, and the city of Al-Amar un-
der study expanded at the expense of Wadi El
saaid and Mahbas, which posed a clear threat
to the lives, property and infrastructure of the
city.

This study aims to assess the flood risk and
reduce their severity to Wadi El saaid and
Mahbas, in the city of Al-Ammar, Al-Qas-
sim Region, Saudi Arabia, using hydrological
modeling (WMS) to estimate the calculation
of the amounts of flood water and flow rates
based on the method (SCS Unit Hydrograph),
as was used Geographical Information sys-
tems (GIS) for the production and monitoring
of soil maps, geology, hydrological group and
urban areas to show the impact of risks on
the city of Amar, as well as the analysis and
estimation of the rain depth of the meteoro-
logical station — Faidh Elser(D118) for differ-
ent return periods (2, 3, 5, 10, 20, 25, 50 and
100 years), using Hyfran statistical analysis
program, and (Hydraulic Toolbox) was used
when proposing protection mechanism and
flood risk mitigation.

The results of the study revealed the pene-

tration of the Wadi El saaid and Mahbas into
the urban mass of the city of Al-Amar from
west to east and northeast, as the city expand-
ed in age and encroached on most of the wa-
terways of these valleys and it became clear
from the results of the study that the flood
volumes of Wadi El saaid and Mahbas ranges
from 336655.8 m 3 to 582394.5 m 3, and flow
values range For them from 14.09 m 3 / s to
20.72 m 3 /s, and these valleys in their current
state pose a direct threat to life and property,
which requires the development of measures
to reduce the flood risk.

Key words: flood risk - geographic informa-
tion systems (GIS) - hydrological modeling
(WMS) - Wadi El saaid and Mahbas - the city
of Amar

Department of Geography, princess Nourah Bint Abdul Rahman University, Kingdom of Saudi Arabia *
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Channel Analysis
= W Define.. | Parameter |Value [ Unit
Flow 14.090 cms
Side Slope 1 21): |2.D H:1v Depth 1.024 m
Side Slope 2 [22): |24D H:y Area of Flow 10291 m"2
Channel Width (B]: IBEI— im ‘Wetted Perimeter 12580 m
Hydraulic Radius 0.818 m
Pipe Diameter (D) ID.D [m] -
o Average Yelocity 1.369 m's
Longitudinal Slope: IEI4DU3 [mim) Top Width (T] 12097 |m
[ Overide Default Froude Mumber 0.474
Manning's Roughness: IEI.EIB5EI Critical Depth 0.644 m
¥ Use Lining Critical Yelocity 2355 mis
Lining Type: IHock Riprap-150 mm [5-inch) LI Critical Slope 0.01507 | m/m
Critical Top Width 10577 m
Calculated Max Shear Stress | 30117 N/m”™2
Calculated Avg Shear Stress | 24056 N/m”2
" Enter Flow: l‘l 4090  [cms)
" Enter Depth: I‘I 024 [m)
Calculate I
Flot... | Compute Curves... | Ok | Cancel |
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Avarage Valacity 1428 mle
Longitudinal Slope; |CI,DEJJ [m/m] Tap Width (T) 18124 |m
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Manring's Raughness; |U.03!U Crltizal Depth 0648 m
¥ Use Lining Crltioal Yalaeity 2406 m/e
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Ciltieal Top Width 146891 'm
Caloulated Max Shear Shess | 30210 N/m™2
Caloulated Avg Shear Stess | 25666 | M/m™2
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1. Abdel Karim, A., (2019), “Assessment of the
expected flood hazards of the Jizan-Abha High-
way, Kingdom of Saudi Arabia by Integrating
Spatial-Based Hydrologic and Hydrodynamic
Modeling”. The Global Journal of Researches in
Engineering, Vol. 19, No. 4, pp. 27-55, https://
engineeringresearch.org/index.php/GJRE/article/
view/1948.
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