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Abstract:

This study evaluates the stages, trends, and spatial dynamics of urban growth in Al-Omran
Municipality, Al-Ahsa Governorate, spanning from 1995 to 2022. By identifying geographic
directions attractive to expansion, the research examines how interconnected natural and human factors
influence urban patterns. Utilizing Geographic Information Systems (GIS) and remote sensing
technologies, an integrated spatial suitability model was developed to determine optimal locations for
future urban development. The methodology utilizes multi-temporal satellite imagery analysis to
monitor historical spatial changes and track successive growth stages. A comprehensive spatial
database integrating natural and human variables was constructed, applying spatial analysis models
and the Analytic Hierarchy Process (AHP) to establish factor weights. The results are presented
through statistical and cartographic methods, utilizing historical, applied, and analytical approaches to
support spatial interpretation. Findings reveal substantial urban expansion within Al-Omran
Municipality, with the urban footprint increasing from 7.46 km? in 1995 to 39.94 km? in 2022.
Supervised classification identifies multiple growth phases, characterized by an accelerated pace in
recent years. Spatial trend analysis indicates that eastward expansion achieved the highest rate, with
natural constraints significantly dictating growth patterns. Furthermore, the spatial suitability model
demonstrates that optimal growth zones align closely with driving factors like road networks and
primary transport axes, whereas suitability decreases near unfavorable natural constraints. Areas
classified as very high suitability total 24.79 km?. Ultimately, these results underscore the utility of

spatial modeling in guiding sustainable urban planning and informed policy decisions.

Keywords: Urban Growth, Spatial Modeling, GIS, Remote Sensing, Analytic Hierarchy Process
(AHP).
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