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Analysis of Land Use and Land Cover Dynamics in Riyadh Dity
Using Remote Sensing Techniques and Random Forest Algorithm
for the Period (2000-2020)
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Abstract:

This study aims to classify and analyze the spatial and temporal
changes in land cover and land use patterns in Riyadh City between
the years 2000 and 2020, utilizing remote sensing techniques and
Geographic Information Systems (GIS). Satellite imagery from
Landsat 5, Landsat 7, and Landsat 8 was processed using the Random
Forest classification algorithm on the Google Earth Engine platform,
known for its high efficiency in image classification and pattern
recognition. The results revealed significant transformations in land
cover patterns, most notably a considerable decrease in open land
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areas by more than 12.3% over the two decades, accompanied by a
substantial increase in built-up areas by over 155%. These findings
reflect the rapid urban expansion and continuous population growth
experienced by the city. A decline in some other land cover categories,
such as natural vegetation, was also observed, while certain patterns
remained relatively stable. The accuracy assessment showed high
classification performance, with an overall accuracy of 97.2% and a
Kappa coefficient of 96.6% for the year 2020, confirming the
reliability of the classification results. These outcomes underscore the
importance of integrating land use change data into sustainable urban
planning strategies and formulating proactive policies to manage
urban growth and mitigate its environmental and social impacts. The
study also recommends leveraging geospatial analysis tools and
artificial intelligence techniques to support decision-making in
regional planning and urban resource management.
Keywords: Land cover, land use, remote sensing, Google Earth
Engine.
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