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Improved Spatial Planning of Gas Stations and Service
Centers on the Makkah-Madinah Roads in Saudi Arabia
based on GIS - Multicriteria Analysis (GIS-MCA)

Abstract:

This study incorporated two methods of spatial analysis in the Ge-
ographic information systems (GIS) environment in order to improve
the spatial planning of gas stations and service centers on the Makkah-
Madinah Roads. The spatial distribution efficiency assessment was
based on the Service Area analysis method within the Network Analy-
sis application. Whereas the planning of the locations of the proposed
gas stations and service centers was based on the use of spatial suita-
bility analysis for the Geographic information systems - Multi-criteria
Analysis ( GIS-MCA Jbased method by relying on eight different criteria
including economic, environmental, physical and legal criteria. The
weights of criteria were also determined based on the application of
the Analytic Hierarchical Process (AHP) method.

The results of the study indicate that the efficiency of the spatial
distribution of gas stations and service centers is appropriate on Al-
Hijra Road, but suffers from a severe shortage on the Coastal Road in
both directions from Madinah to Makkah and vice versa. It also re-
quires the construction of 20 gas stations and service center to fill the
current shortage. Moreover, the percentage of spatial suitability for
the construction of gas stations and service centers ranges from 27.5%
to 74.5%. The percentage of 50% and above is the recommended per-
centage for the construction of gas stations and service centers on the
roads of Makkah-Madinah. It covers an area of 7941.2 square kilome-
ters of the total area, which is 31058.67 square kilometers, i.e. 25.6%,
and is concentrated in the northern part of the Coastal Road.

Keyword:

Urban Planning - Multicriteria analysis in GIS - Accessibility - Hierar-
chical analysis.

118 aY Yo alad ¥ asal) - AGsah duale Al - A8 o g LS g A1 jrad) & ganl) S pa Alaa


https://mkgc.journals.ekb.eg/
https://mkgc.journals.ekb.eg/
https://mkgc.journals.ekb.eg/



