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Abstract

This research aims to study and analyze land cover changes in
Riyadh and Greater Tunis from 1984 to 2024 using remote sensing
techniques and automated classification algorithms.

The land cover classification results for Greater Tunis using the
Random Forest (RF) algorithm showed overall accuracies ranging
from 83.04% to 89.29%, with Kappa coefficients between 0.77 and
0.89, indicating good to high reliability of the -classification
outcomes. Bare lands significantly increased from 20.1% in 1984 to
43% in 2014 due to the acceleration of urban and economic
activities, then slightly declined to 38.7% in 2024. Forested areas
experienced a clear decline from 9.3% to 6.7%, while urban areas
continuously expanded from 6.5% to 16.6% during the same period.
Agricultural and green areas decreased from 62.2% in 1984 to
33.8% in 2014, with a slight recovery to 36.5% by 2024.

In Riyadh, land cover classification using the RF algorithm
showed strong performance throughout the studied decades, with
overall accuracies ranging from 88.14% to 93.16%, and Kappa
coefficients between 0.76 and 0.87, reflecting a high level of
classification accuracy and consistency. Spatial analysis revealed a
decrease in bare land from 85.2% in 1984 to 68.4% in 2024, clearly
indicating rapid urban growth and expansion of the urban footprint.
Urban areas increased from 13.8% to 29.1% during the same period,
signaling a doubling of the built-up area due to ongoing urban
expansion. Meanwhile, green areas showed a slight improvement
from 0.99% to 1.5%, while water bodies remained Ilimited,
increasing only from 0.04% to 0.08%, highlighting the scarcity of
surface water resources in the region.

These findings reflect increasing urban pressures on natural
resources in both cities, underscoring the need for more sustainable
strategies in urban planning and environmental resource
management to mitigate the effects of rapid urbanization and
maintain ecological balance.

Keywords: Land cover change, Remote sensing, Machine
learning classification, Urban expansion, Greater Tunis, Riyadh,
Sustainable urban planning, Random Forest.
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