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Abstract

Assessing Random Forest, XGBoost, and Sentinel-2 multispectral transformer networks for tropical forest canopy

degradation mapping. Ensemble classifiers attained 96.4% overall classification accuracy across complex cloud-covered

terrain.
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1. Introduction

Equatorial watershed ecosystems serve as indispensable global carbon sinks and hydrological regulators. Rapid

agricultural expansion necessitates automated, high-frequency satellite surveillance capable of disaggregating

secondary regrowth from degraded canopy structures.

2. Method

Ten-band Sentinel-2 L2A surface reflectance composites covering 18,500 km² were harmonized across a

multi-temporal time series. Five machine learning classifiers (Random Forest, SVM, XGBoost, CatBoost, and a Vision

Transformer) were evaluated against 3,200 ground-truth field points.

3. Results and Discussion

XGBoost coupled with normalized spectral indices achieved the optimal balance of inference throughput and

classification accuracy (Overall Accuracy = 96.4%, Kappa = 0.94), reducing cloud-shadow misclassification by 42%

compared to standard random forest baselines.

4. Conclusion

Tree-based gradient boosting models provide operational robustness and computational economy for near-real-time

deforestation alerts in tropical mountainous catchment basins.
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