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Abstract

Informal urbanization is a key indicator of urban imbalance in cities facing
demographic and planning pressures, particularly those with religious and strategic
importance, such as Makkah. In recent decades, informal settlements have shifted from the
city center toward the periphery, and Al-Hudaibiyah illustrates this outward expansion,
having developed outside formal planning frameworks and grown rapidly despite limited
infrastructure. Although clearance and redevelopment projects improved central and
middle-ring districts, they also contributed to the renewed emergence of informal growth
on the urban fringe.

This study analyzes Al-Hudaibiyah by tracing its spatial and temporal
transformations and assessing its current urban conditions. The aim is to interpret patterns
of informal expansion, identify their main drivers, and evaluate their implications within
Makkah’s broader urban context. A mixed methodological approach was used historical,
descriptive, analytical, and comparative supported by GIS and remote-sensing techniques
to improve spatial accuracy.

Findings show that informal built-up areas expanded by more than 328% between
2005 and 2023, following a clustered and unstructured growth pattern. The analysis
indicates that redevelopment-related clearance projects are the most influential factor
behind this expansion, followed by planning and regulatory gaps, while population growth
plays a comparatively minor role. The neighborhood also exhibits weak infrastructure and
shortages in essential services, particularly in education and healthcare, increasing its
urban and social vulnerability.

The study recommends preparing a structural plan for the neighborhood,
implementing phased infrastructure upgrades, strengthening institutional and community
partnerships, and developing a dynamic urban database to support evidence-based
planning.

Keywords: Informal settlements, Irregular housing, unplanned urban growth,
Peripheral neighborhoods in Makkah, Al-Hudaibiyah neighborhood.
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Average Nearest Neighbor Summary

Nearest Neighbor Ratio: 0.777879
z-score: -23.811474 =

Significance Level Critical Value
(p-value) (z-score)

0.01 gmm <-2.58
p-value: 0.000000 005 @m -2.58--1.96
0.10 =1 -1.96--1.65
) -1.65-1.65

0.10 3 1.65-1.96
0.05 @ 1.96-2.58
001 ®EE >258

A >

Significant Significant

Clustered Random Dispersed

Given the z-score of -23.8114735627, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.

Average Nearest Neighbor Summary
Observed Mean Distance: 36.5704 Meters
Expected Mean Distance: 47.0130 Meters

Nearest Neighbor Ratio: 0.777879

z-score: -23.811474
p-value: 0.000000

Dataset Information

Input Feature Class: POINT_2023
Distance Method: EUCLIDEAN
Study Area: 27760397.667432
Selection Set: False
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Spatial Autocorrelation Report

Moran's Index: 0.505448
z-score: 24.054695
p-value: 0.000000

Significance Level Critical Value
(p-value) (z-score)
0.01 <-2.58
0.05 -2.58 - -1.96
0.10 -1.96 - -1.65
-1.65 - 1.65
1.65-1.96
1.96 - 2.58
>2.58

0.10
0.05
0.01

fagooo

e

Significant

|

Significant

Clustered

Given the z-score of 24.0546945554, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.

Global Moran's I Summary
Moran's Index: 0.505448
Expected Index: -0.000319
Variance: 0.000442
z-score: 24.054695
p-value: 0.000000

Dataset Information
Input Feature Class: 02023 (silgixall Ol yosll
Input Field: SHAPE_AREA
Conceptualization: CONTIGUITY_EDGES_CORNERS
Distance Method: EUCLIDEAN

Row Standardization: True
Distance Threshold: None
Weights Matrix File: None
Selection Set: False
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