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Abstract:

Lately, flooding has been occurring more frequently with greater severity in many parts of the world, including countries with arid
climate such as Egypt with limited annual rainfall. Could the worldwide rising occurrences of hydrologic extremes be attributed to the
effects of climatic warming and El Nifio, and/or the impact of urbanization, or both? A warmer climate means the atmosphere will be
loaded with more water vapor which is fuel for developing intensive storms and hurricanes. The effects of urbanization and climate
change in the flood risk management of two arid regions of Egypt are first presented. The Pettitt Test for abrupt change points, and non-
parametric trend detection algorithms were applied to the rainfall and temperature data of two governorates of Egypt to estimate the
possible impact of climate change to their flood risk. The time series of surface runoff between 1948 and 2014 developed for the
Beheira and Alexandria Governorates of Egypt were also analyzed for possible abrupt change points and trend to assess the influence of
urbanization in surface runoff. Next, a methodology is developed to derive flood susceptibility maps of the selected flood prone regions
of Egypt. We delineated flood susceptibility zones in the two governorates using a geographic information system-~based decision support
system (DSS), a susceptibility model and remotely sensed data. Using an Analytical Hierarchy Procedure (AHP)-DSS approach, we
developed the susceptibility rankings in terms of weights for these factors that could contribute to flooding: (1) flow accumulation, (2)
distance from the drainage network, (3) elevation, (4) land use/cover, (5) rainfall intensity, (6) geology, (7) slope, (8) runoff, (9) soil
type, (10) drainage density, and (11) curvature. Based on these thematic maps, the susceptibility model delineated flood susceptibility
zones in both governorates to very high, high moderate, low and very low susceptibility to flooding, respectively. These flood
susceptibility maps, validated against historical flood records, can be used for flood mitigation/ planning purposes.
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