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Evaluating the spatial accessibility of public bus stations in the city of Makkah Al-

Mukarramah using hexagonal networks

Abstract:

Spatial accessibility analysis is considered one of the fundamental challenges in geography,
particularly in transport geography. It is one of the main factors influencing the ability of residents
in a specific area to access certain services. Therefore, it is important to develop suitable methods
for spatial accessibility analysis. This research aims to analyze spatial accessibility to public bus
stations in the city of Makkah using a hexagonal network combined with network analysis to
identify areas with high and low accessibility. This study contributes to improving urban planning
by presenting an innovative methodology using a hexagonal grid to analyze spatial accessibility.
This helps urban planners make better decisions about the locations of public bus stations, as well
as identify areas that need improved public bus station distribution. This leads to improved

equitable access for all residents and reduces disparities in accessibility to stations.

The results showed significant variations in accessibility between areas, where residents of high-
density areas enjoy shorter travel times and distances compared to remote areas. The average
accessibility time was 3.16 minutes, while the weighted average decreased to 2.46 minutes.
Additionally, the findings revealed that remote areas such as Al-Hudaibiya and New Al-Shamiya
suffer from long travel times and distances, reaching 30.10 minutes and 23.25 kilometers,

respectively, highlighting the need to improve station distribution.
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