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Abstract:

This study assesses the impacts of sea level rise (SLR), in addition to the impact of land subsidence on Damietta
Governorate, whose lands are classified as Low Zone -Coastal laying, which are threatened by invasion due to
sea level rise, under two future emission scenarios (RCP2.6 and RCP8.5). This work applied a simulation model
through GIS environment, which accounted for the role of different environmental variables, such as Digital
elevation model, land subsidence data, land use patterns, population density and distribution, irrigation canals
and roads. This was followed by completing the implementation of the required orders within the model to reach
the results, then analyzing them, evaluating the reality, and proposing ways of adaptation and confrontation.
Maps were produced, allowing to define the most vulnerable regions across the study domain by 2100 and
accordingly proposing the most appropriate mitigation and adaptation policies. Overall, results demonstrate that,
under RCP2.6 and RCP8.5, respectively, almost (263 km2: 25.59%) and (503.4 km2: 49.16%) of the
governorate are likely to inundated by 2100. These negative impacts may extend to key economic activities like
fishery, agriculture, tourism, and industry. Also, a forced environmental migration is projected for almost
(220,937 people, 14.8%) of the total population under RCP8.5 simulations. The most vulnerable regions are
likely to be low-elevated areas in East of Faraskour and Zarqa districts, as well as shorelines of Lake of Manzala.
in the districts of Damietta and the eastern outskirts west of West Ras El Bar, in addition to the western parts of
Kafr Saad districts and all the islands belonging to Damietta Governorate in Lake Manzala. Albeit with the
uncertainty introduced in future simulation scenarios, the obtained results can provide a solid basis for decision-
makers to adopt more “effective” mitigation and adaptation strategies in the near and far future. These may
include strengthening the current sand barrier along the coast and increasing the number of breakwaters.

Keywords: climate change, sea level rise, spatial modeling, land Subsidence.
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