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Abstract

With the acceleration of global growth in renewable energy projects due to
population growth and the expansion of the globally economy, the main challenge for
decision-makers is to reduce the environmental impact caused by fossil fuels.
Globally, solar and wind energy is one of the fastest growing and advanced electric
power generation technologies, and in this study, the Multi-Criteria Decision-Making
Method in choosing the optimal sites in the north of the kingdom of Saudi Arabia was
evaluated by hierarchical analysis (AHP) for its suitability for the development of
combined solar and wind energy projects, The study was based on several criteria,
namely climatic criteria, topographic criteria, environmental criteria, and economic
criteria. And the results showed the superiority of the Tabuk region over the majority
of the very high suitability with an area of up to 19,968 km2, including the
southwestern regions of Tabuk towards Al-Wajh, Amluj and the extreme northwest at
NEOM, followed by the southern region of hail with an area of 2,377 km2 and the
southern area of the northern border with an area of 1290 km2; occupied The areas
located in the Al-Jouf region are the lowest in the category of very high suitability
with an area of up to 895 km2,except for the tabargil area in the far north on the
Jordanian border; due to this, they suffer from deprivation of the network of power
lines and Main Roads, which negatively affects the area and the extension of nature
reserves; climatic parameters have also achieved a high suitability area, so the
spatial suitability area for maximum solar radiation reached 925,468.3 km2, while the
total horizontal radiation reached 249,672. 8 km2, while the suitability area for wind
speed is 680335, 9 km2, and the area of suitability for wind density is 816395, 7 km2.
This is what literary studies have confirmed that the Kingdom of Saudi Arabia has
promising potential in solar and wind energy.

Key words:

GIS-Multi-Criteria Decision Making- hierarchical analysis method (AHP) -
combined energy(hybrid) - solar energy- wind energy.
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