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Spatial Analysis of Urban Distribution Patterns in the Al-Baha
Region Using Geographic Information Systems
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Abstract

This study aims to analyse spatial distribution patterns of cities in the
Al-Baha region, located in western Saudi Arabia. To achieve this,
the research adopts both descriptive and spatial analysis
methodologies within a Geographic Information Systems (GIS)
framework, focusing on the analysis of spatial patterns and the
distribution of urban centres and their populations across the region.
Kernel Density Estimation (KDE) is employed to assess variations in
the geographic density of urban populations and to identify the
spatial patterns of city distribution according to population size.

The findings indicate a decline in urban population density from the
southeastern part of the region toward the north. Central tendency
and dispersion measures confirm that the spatial distribution of cities
in the region follows a random pattern. Additionally, the spatial
distribution of cities exhibits a southwest-to-northeast alignment. As
measured by Moran's Index, the results of the nearest neighbor index
and spatial autocorrelation analysis further validate the random
nature of urban distribution, supporting the null hypothesis and
rejecting the alternative hypothesis. The spatial analysis also reveals
significant variation in the spatial influence of cities across the
region, alongside disparities in the distances between urban centres
and their associated services.

Keywords: Spatial analysis, distribution patterns, cities, Al-Baha
Region, Geographic Information Systems (GIS).
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