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Abstract:

This study analyzes LULC changes in AlUla Governorate to support urban planning and
sustainable development in dry environments. The methodology integrates RS and GIS, using
Sentinel-2A satellite imagery on the GEE platform to monitor spatial and temporal changes
between 2017 and 2023.

The research provides up-to-date, accurate data to assist decision-makers in developing
sustainable development plans that preserve the environmental balance and cultural heritage. It
also presents an applied model for using modern technologies in environmental monitoring and
urban planning. Advanced classification techniques (Random Forest, SVM, CART) were applied
to Sentinel-2 data, and accuracy was evaluated using error matrices and the Kappa coefficient.
Results showed: urban areas increased from 0.07% in 2017 to 0.44% in 2023, agricultural land
expanded from 1.4% to 2.78%, while barren land declined from 98.58% to 96.78%, and analyze
of urban growth using NDVI and NDBI indices.

The study evaluates land cover changes in relation to the Sustainable Development Goals and
Saudi Vision 2030, emphasizing urban and agricultural transformations and the influence of
development projects on land use patterns. The study concludes with a call for integrated urban
planning. This should be modern technologies to align with Vision 2030’s goals of balancing
development and heritage preservation.

Keywords: Spatial Integrative Modeling, Land use, Land Cover, Geographic systems analysis,

Alula Governorate.
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