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ABSTRACT

This research analyzes land use/land cover (LULC) dynamics in Dammam (2016-2026) and
projects urban growth spatial transformations until 2056. The methodology applied
supervised classification to Sentinel-2 imagery for baseline maps, utilizing the
MOLUSCE model in QGIS, supported by Artificial Neural Networks (ANN) and
Cellular Automata. Spatial forecasting integrated historical layers with environmental
determinants (elevation, wadis) and accessibility/development criteria (buildings,
services, road network and quality).

Results revealed that in 2016, sand deposits dominated at 48.36% (162.92 km?),
followed by buildings (23.92%), roads (14.63%), water (9.3%), and vegetation
(3.99%). By 2026, a radical shift occurred; buildings climbed to the first rank at
40.6% (136.8 km?2), sand deposits dropped to 29.25%, while roads and vegetation
grew to 18.66% and 6.18%, and water contracted to 5.31%. Modeling outputs (2036—
2056) confirm continuous upward urban expansion at the expense of natural covers.
The 2056 projection indicates the dominance of built-up areas at 60.33% (203.27
km?2) and roads at 23.1%, whereas sand deposits, vegetation, and water surfaces will

recede to 10.8%, 3.1%, and 2.67%, respectively, of the city's total area.

Keywords: Urban growth, Artificial Neural Network (ANN), Modules for Land Use
Change Evaluation (MOLUSCE), Dammam City, Sentinel-2 satellite.
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