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the view from space Rosetta — A dynamic coastline

The coastline at the Nile mouth near Alexandria is
defined mainly by the balance of sediment deposition by
the Nile River and its removal by the Mediterranean Sea.

The sediment load of the Nile River was significantly
reduced by the Aswan High Dam located about 1000 km
upstream, which was completed in 1970. Before the
construction of the dam, the Nile Delta received an
annual sediment load of approximately 130 million tons.
Today, this figure has dwindled to around 16-20 million
tons, leading to reduced natural replenishment of the
coastline.

Over the past century, the Mediterranean Sea has seen
ok il an average sea level rise of about 3.4 millimetres per
Sentinel-2 [overlay: coastline change since  yaar due to global warming. This leads to an additional
substantial increase in coastal erosion and vulnerability
to storm surges.
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Based on satellite data, coastal erosion around Alexandria
has been estimated at around 1 meter per year in certain
areas. This rapid rate of erosion threatens infrastructure,
coastal communities, and agricultural lands. Alexandria is
Egypt's second-largest city and home to over 5 million
people. Many of the residents rely on agriculture,
fisheries, and tourism, all of which are directly or
indirectly affected by changes in the coastline. Therefore,
Egypt combats coastal erosion around Alexandria and
has, for example, spent 21 million Euro in 2018 for this
task.
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Exercises

Look at the satellite images and try to identify areas with different land cover and landuse.

Compare the satellite images from 1985, 2002, and 2023 and try to identify changes in the landuse.
Focus on settlements, agricultural land, and aquaculture.

What is happening with the coastline?

Based on the satellite images, estimate the maximum retreat of the coastline near the river mouth since
1985.

Can you find structures along the coast, which might have been made to reduce the retreat of the coast
down?

Additional Material

View of Damietta [photograph: Mohamed Eissa)

Links and Sources

https://www.esa.int/ESA_Multimedia/Tmages/2019/02/Changing_Nile_Delta_seen_by Proba-V - changes
in the Nile Delta on a smaller scale.
https://www.esa.int/Applications/Observing_the_Earth/Space_for_our_climate/Measuring_shoreline_retre
at - ESA Applications story about the measurement of shoreline retreat at the English Channel.
https://cfs.climate.esa.int/index.html#/stories/story-30/0 - ESA Climate Change Initiative story on coasts
threatened by sea level rise.

https://climate.esa.int/en/projects/sea-level/ - ESA Climate Change Initiative project with a large amount
of in-depth information on sea level rise and its consequences.
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