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A spatial assessment of the best localities for wind 

energy generation  in Egypt using Multi-Criteria 

 Analysis and GIS techniques. 

Abstract 

Renewable energy has become an emerging environmental 

theme over the past few decades, given the high pollution rates 

induced by conventional fossil fuel and their drastic impacts on 

the global warming and climate change. Importantly, renewable 

energy has a more economical value, as opposed to non-

renewable sources, recalling that it is a cheap, clean, and 

sustainable resource of energy. As a developing country with 

increasing demand for energy due to the ongoing increase of 

population, urbanization, and industrialization, Egypt intends to 

maximize its energy supply from renewable energy in 2022 by 

20%. This highlights the need to provide a comprehensive spatial 

assessment of the best localities to generate wind energy, which 

is one of the most important renewable energies, in Egypt. With 

the advancements of geospatial techniques (e.g., Geographical 

Information Systems (GIS), remote sensing, spatial statistics), it 

has been feasible to account for the role of a wide spectrum of 

environmental, demographic, and socioeconomic determinants 

in the exploitation of wind energy. This study employed the 

weighted multi-variable spatial regression analysis and Spatial 

Multi-Criteria Analysis (SMCA) within a GIS environment to 

define the best sites for wind generation in Egypt. This study 

accounted for the role of several variables (e.g., wind speed, air 

density, density of wind energy at a height of 50 meter from sea 

level, accessibility to transportation network, distance to coasts 

and neighboring settlements). The possible role of some geog - 
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raphical and socioeconomic constraints (e.g., distance from 

environmentally sensitive areas such as protected natural parks) 

was also assessed.  Overall, results demonstrate that the best 

localities for wind energy generation are mainly located west and 

southeastern portions of Suez Bay, Hurghada, Safaga, besides 

Toushka, Luxor, Aswan, and the Dakhla and Kharga 

depressions. These results provide a solid base for decision-

makers and stakeholders to make a potential use of energy 

resource in Egypt, contributing to a more sustainable 

development of renewable energy. 
 

Keywords: Renewable energy, wind, GIS, Spatial Multi-

Criteria Analysis, Egypt.  


