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Abstract:

Kingdom of Saudi Arabia (KSA) depends mainly on fossil fuels in electricity generation,
desalination, and heating. With the growing electricity consumption, KSA has initiated an
ambitious plan to increase the share of renewable energy sources, e.g. solar and wind, to reach
41 Giga Watt by year 2032. This study focuses on utilizing the Multi-Criteria Analysis
(MCA) within a Geographic Information Systems (GIS) environment to locate optimum sites
for solar energy projects within Makkah administrative area. Several physical and
environmental spatial databases have been built up and an integrated GIS system has been
developed. It has been found that the entire region is almost suitable for solar energy
harvesting with varying suitability index. The suitability value range from 4.7 to 9.7, with an
average equals 8.0 on a scale of 10. Moreover, areas of suitability index more than 90% have
been identified, and found to have a total area of 7,000 square kilometers, which is a
significant indicator about the potential of solar energy harvesting in Makkah. It is
recommended that the developed suitability model being considered by decision makers in the
future plans of energy development.
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