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Get Year Sensor Type Acquisition Date
1985 Landsat 5 (TM) 30/5/1985
1995 Landsat 5 (TM) 23/5/1995
2005 Landsat 5 (TM) 21/7/2005
2015 Landsat 8 (OLI- TIRS) 6/8/2015
2023 Landsat 8 (OLI- TIRS) 26/6/2023
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—Hesham M EIl-Asmar, Kevin White (2002): "Changes in coastal sediment transport
processes due to construction of New Damietta Harbour, Nile Delta.
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- Omran E Frihy, Essam A Debes, Waleed R EIl Sayed (2003): " Processes reshaping
the Nile delta promontories of Egypt: pre- and post-protection, Geomorphology.
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Elham M. Ali a Islam A. EI-Magd (2016): "Impact of human interventions and coastal
processes along the Nile Delta coast, Egypt during the past twenty-five years"
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(2016): "Morphodynamic changes as an impact of human intervention at the Ras El-
Bar-Damietta Harbor coast, NW Damietta Promontory, Nile Delta.
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Jean-Daniel Stanley Pablo L. Clemente (2017): "Increased Land Subsidence and Sea-
Level Rise are Submerging Egypt’s Nile Delta Coastal Margin.
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(2017): " Geomorphological changes along the Nile Delta coastline between 1945 and
2015 detected using satellite remote sensing and GIS.
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Abstract:

Anthropogenic Geomorphology of Nile Delta Coastline Changes in the
Anthropocene Era using Remote Sensing and GIS Environment."'

This study aims to Study the impact of humans as a geomorphological factor
influencing changes in the Nile Delta coastline. It explores the effects of constructing
hydraulic structures on the Nile River and its branches, as well as subsequent coastal
protection measures along various parts of the Delta coast, in terms of shoreline
advancement and retreat. Additionally, the study monitors the morphological changes
that have occurred along the Nile Delta coastline from 1879 to 2023.

The study relies on topographic maps from periods before the construction of
the High Dam (1879, 1925, 1934, and 1956), as well as Landsat satellite images from
1985 and 2023. Using the GEE programming environment, remote sensing, and
Geographic Information Systems (GIS), maps were generated to illustrate the changes
in the Delta coast. The study concludes by estimating the areas affected by erosion and
deposition.

A comparison of different time periods reveals significant geomorphological
changes along the Delta coastline, characterized by an increase in erosion and retreat at
a rapid rate, even before the construction of the High Dam. The construction of canals,
barrages, and dams led to a significant reduction in the amount of water and sediment
reaching the Damietta and Rosetta branches. Before the dam’s construction,
approximately 134 million tons of sediment reached the Mediterranean annually.
However, due to human interventions and the construction of hydraulic engineering
structures on the Nile, this amount has drastically decreased to only 10-20 million tons.
Consequently, the Delta coastline has shifted from deposition, advancement, and growth
processes to erosion and retreat.

The study also reveals that land subsidence in the Delta is no longer solely due
to the weight of accumulated sediments. Instead, groundwater extraction, petroleum and
natural gas extraction, and urban expansion have significantly accelerated subsidence.

Additionally, the study finds that coastal protection efforts have greatly reduced
the erosion of the Delta coastline. The constructed breakwaters have successfully
preserved and advanced the shoreline in their respective locations, while erosion and
retreat have continued in the areas between these protective structures.

Keywords: Anthropogenic geomorphology — Anthropocene epoch — Nile Delta
coastline changes — Hydraulic structures — GEE programming environment —
Geographic Information Systems (GIS) — Remote sensing.
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