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Spatial suitability map for solar power plant locations in Minya
Governorate — An applied approach to multi—criteria spatial decision—

making analysis in a geographic information system environment

Abstract:

The government's drive to increase the use of renewable energy
sources, particularly solar energy, has become an urgent need. This is
caused by several challenges related to the increasing demand for
electrical energy in various walks of life, the government's focus on
establishing larger national projects, and the inability of the available
fossil fuel sources to meet the increasing demand for electrical energy.
The aim of the present work was to investigate the possibility of
building solar power plants in Minya Governorate by creating a digital
map showing the degree of spatial suitability of the sites of the plants.
In our present work, we used an applied technique in a GIS
environment based on the Multiple Criteria Decision Analysis (MCDA)
method. The present study used 18 criteria and constraints from
previous studies and energy research specialists to develop the spatial
adaptation model. The weighted overlay approach was used in
conjunction with geographic information systems to produce a final
suitability map for the governorate's solar power plant sites. According
to the results of the study, the governorate of Al-Minya has
predominantly medium potential. It varied from an excellent
adjustment rate of 0.12% to a very good adjustment rate of 5.14%, a
good adjustment rate of 20.97%, a medium adjustment rate of 36.99%,
and a poor adjustment rate of 3.2%.
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