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extract vegetation indicators such as the Normalized
Difference Vegetation Index (NDVI). These data are
analyzed to identify historical change patterns and are then
used as inputs for the CA-MARKOV model, which
combines Cellular Automata (CA) and the Markov model to
simulate future change scenarios with high accuracy. The
results demonstrate the capability of the CA-MARKOV
model to predict spatial changes in vegetation cover for
future years—particularly the target year of 2050,
representing a 26-year projection—thus providing a
scientific tool to support sustainable environmental planning
in the region.
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The study highlights the importance of cartographic
modeling in forecasting environmental changes and offering
insights that assist decision-makers in taking measures to
preserve vegetation cover and mitigate the impacts of
environmental degradation. It also presents a practical
framework that can be applied in other regions with similar
environmental conditions.
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