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		Abstract

		Accurately predicting land cover vegetation change could inform a broad range of proactive land management actions. Artificial intelligence, and deep learning in particular, is a promising tool for predicting land cover change because it is highly flexible and can learn complex relationships. This paper introduces Themeda, a neural network model that generates probability distributions of predicted future land cover based on multiple data sources. Our study leverages 22 years of remotely sensed land cover data for the world's largest intact savanna region, complemented by a large variety of spatial and temporal data including rainfall, maximum temperature, elevation, soils, land use, and fire scars. Our spatial cross-validation shows that Themeda achieves 93.4% pixel-wise accuracy in predicting FAO Level 3 land cover labels, improving on the baseline persistence model of 88.36%. The model also closely predicts the distribution of land cover classes for 4000 m x 4000 m regions, giving KL divergence values of 1.64e-03. Results on the test set of years not seen in training also improve on the baseline. Our pre-processing pipeline and prediction model carry considerable potential to be applied to land cover predictions in other regions, and the model's probabilistic land cover predictions could help improve cellular automata and integrated assessment models of land use and land management. 
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