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The Geomorphological Characteristics of the Continental Shelf along

Egypt’s Northern Coast an Applied Study Using Geomatics
Abstract:

The continental shelf along Egypt’s northern coast is one of the most
prominent geomorphological features forming the submerged continental
extension beneath marine waters. It stretches for 1,159.6 km, extending from the
shoreline to a depth of -522 m, with a total area of 33,936.3 km?. According to the
2024 GEBCO analysis, it exhibits significant diversity in its morphological forms
and environmental and geological characteristics.

The continental shelf is characterized as a dynamic environment shaped by
tectonic processes and subjected to erosion and deposition during eustatic sea-level
oscillations in the Quaternary period. These processes have produced diverse
landforms containing natural resources of strategic importance. The study relied
on the latest geomatics and Geographic Information Systems (GIS) technologies,
supported by accurate data from global bathymetric charts (GEBCO) for 2008 and
2024, Sentinel-2 satellite imagery, and specialized geological and marine maps.

This enabled the production of detailed geomorphological maps and the
precise analysis of spatial and temporal changes, facilitating the identification of
geomorphological features, slope patterns, dominant orientations, and topographic
variations.

The northern continental shelf of Egypt was divided into three sectors: The
western sector: Relatively narrow and steep in certain parts. The central (delta)
sector: Broad and gently sloping due to the deposition of Nile sediments carried
by annual floods prior to the construction of the High Dam. The eastern sector:
More topographically diverse.

Analysis of area classes from the contour map showed that the 0—50m depth
range is the most dominant, with slopes ranging from 0-2°. The deeper classes
represent the continental slope. Some sections of the eastern sector’s continental
shelf displayed evidence of erosion, which may be attributed to natural processes
such as oblique marine currents intersecting the coastline, submarine landslides,
or human activities related to coastal development projects.

Keywords: Continental shelf, Geomorphology, Geographic Information Systems
(GIS), Geomatics, Sea-level change, Coastal morphology, Submerged features.
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