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Integration of Geomatics Techniques to Estimate the
Hydrological Characteristics of Flash Floods and Their Hazards
in Jabal Ataga Area: A Study in Applied Geomorphology

Abstract:

Flash floods are one of the most significant physical
phenomena that affect the surface of the earth, particularly dry desert
areas such as Jabal Ataga area. The drainage basins of these areas are
exposed to sudden heavy rains from time to time, causing fast-flowing
floods, which are strong and rapid movements of water characterized
by their enormous strength. Accordingly, they represent a major
destructive danger that threatens urban areas and the main road
network established in the area, particularly those located at the exits
and outlets of valleys such as the Suez-Ain Sokhna Road, Suez-Cairo
Road, Hagoul-Al-Mahager Road and Al-Mahager Ring Road, with a
total length of 125 km. This ultimately leads to the closure of roads as
well as the disruption of traffic and transportation, as the danger of
flash floods here is that they occur suddenly and carry with them an
abundance of debris that sometimes reaches the size of boulders.
Transportation in general is thus affected as a result of the
accumulation of sediments in front of flood drainage openings,
sometimes leading to human losses. Therefore, the study focuses on
the integration of the most significant geomatics techniques to estimate
the hydrological characteristics of flash floods and their hazards to
urban areas and roads by applying the programs WMS 11.1, ARC
MAP 10.6.1, Erdas Imagine and the (SCS-CN) method, and linking
them to the results of field study. This is in order to analyze the
characteristics of the drainage network morphometrically and
hydrologically and its impact on surface runoff, and then calculate the
discharge volume, peak flow, net flow and net speed. Finally, the study
addresses the classification of basins according to the degree of hazard
and the evaluation and prediction of such hazards, and the
identification of the urban areas and roads that are exposed to flood
hazards the most and how to treat them, propose appropriate solutions
to reduce the possibility of their occurrence and the resulting damages,
and utilize them in ways that serve sustainable development processes.
Keywords: Flash floods, hydrological characteristics, Geomatics,
Ataga, Hazards.
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