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Spatial suitability modeling for urban growth planning in
Cairo Governorate using geospatial techniques

Abstract
This study aimed to evaluate the spatial suitability for urban growth in Cairo
Governorate by applying Multi-Criteria Decision Analysis (MCDA) within
a Geographic Information Systems (GIS) environment, integrated with the
Analytic Hierarchy Process (AHP). A systematic analysis was conducted
based on 19 spatial criteria encompassing the geographic dimensions of
urban planning: natural, environmental, social, urban, and economic.
Criterion weights were determined using pairwise comparison matrices, and
a Weighted Overlay model was constructed to assess suitability levels. The
study area was classified into five categories ranging from Very Low to Very
High suitability. The results revealed that areas of Very High suitability
covered 750.7 km? (23.4%), primarily concentrated in the New
Administrative Capital, southern New Cairo, and northern Badr, owing to
the presence of robust infrastructure, proximity to major transport networks
and highways, and the absence of environmental or security constraints. The
High suitability category covered 554.7 km? (17.3%), forming a surrounding
belt with comparable advantages. Meanwhile, the Moderate, Low, and Very
Low categories accounted for 702.5 km? (21.9%), 459.6 km? (14.3%), and
117.7 km? (3.7%) respectively, mostly located in peripheral zones with lower
development readiness. Model accuracy was evaluated using the (ROC)
curve, achieving an AUC value of 0.912, indicating high predictive
reliability. Comparison with the 2023 Greater Cairo Urban Development
Support Report demonstrated strong alignment, particularly in the eastern
and southeastern expansion corridors. The study proposed planning
scenarios that prioritize urban growth within Very High suitability zones
during the first planning phase (2025-2030), with subsequent expansion
toward High and Moderate suitability areas, offering a scientifically
grounded framework to support spatial decision-making aligned with
Egypt’s Vision 2030.

Keywords: Analytic Hierarchy Process, Geospatial Planning Criteria,
spatial suitability, Potential Urban Growth, planning scenarios.
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