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Hydrological Modeling of Flash Floods in Wadi Al-Qarn Basin,
East of Qift - Eastern Desert, Egypt
“Using Remote Sensing and Geographical Information Systems”

Mohammed Ibrahim Mohammed Khattab
Maha Kamal Selim

ABSTRACT

The Wadi Al-Qarn is one of the main basins in the eastern desert of Egypt. It
consists of three main basins: Hammamat, Al-Qash and Zaidoun and 26 sub-basins.
Part of Qift — Quseir road extends in the basin, and Cairo - Aswan Eastern desert
road perpendicularly to the wadi. There are many urban areas and cultivated lands in
the basin, and the basin has promising potential for economic and urban
development. Moreover, a large area of the basin it is located within the Golden
Triangle project. The research studies the hydrological modeling of the basin, in
order to estimate the amounts of flash floods that may occur at different return
periods. The modeling was prepared by applying the HEC-HMS model. Remote
sensing and geographic information systems were used to provide the data needed
by the model with high accuracy. This data represented in the automated extraction
of drainage basins and networks, soil classification, land covers, vegetation cover,
soil hydrological groups, curve number, weighted curve numbers of sub-basins, time
of concentration, lag time rainfall depth, and preparation of design storm. Then the
research deals with analysis of the model results on the wadi Al-Qarn and its sub-
basins. Moreover, the research estimated the amount of flash floods, basin discharge
and peak discharge. Furthermore, the research focuses on the
hydrogeomorphological analysis to determine the degrees of risk of flash floods of
the sub-basins. The study estimated also the amount of flash floods that will occur in
the basin at the return periods of 25, 50 and 100 years, and it reaches 12.6, 26 and
58.4 million m3 respectively. The current study reassesses the existing protective
engineering measures in the study area, and it recommends constructing; two dams
and three artificial lakes to benefit from the flash floods water and ward off their
dangers.

Key Words: Wadi Al Qarn, Wadi Al Hammamat, Flash Floods, Hydrological Modeling,
Hydrogeomorphological Analysis, HEC-HMS & SCS-CN Method.
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