
This study explores 40 years of vegetation dynamics across 96.2% of continental Chile 
using multi-sensor Earth Observation data. It integrates AVHRR, MODIS, Landsat, and 
ERA5 datasets to assess greening and browning trends and their connections to climate 
variability and land use changes. 
While climate change—characterized by decreasing precipitation and rising 
temperatures—partly explains these trends, anthropogenic factors, especially 
afforestation, play a dominant role in greening. 
The results provide critical insights for informing land degradation, desertification 
mitigation, and sustainable land-use policies in Chile.
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• Browning: ~4.1% of Chile’s territory (~30,850 km²) shows browning, suggesting 
ongoing land degradation.

• Greening: ~7% (~59,600 km²), primarily in temperate zones, shows greening—73% 
linked to afforestation.

• Climate Trends: Nationwide, precipitation decreased (~0.3 mm/month/year), and 
temperature rose (~0.5°C) over 40 years.

• Drivers: Only ~18% of vegetation trends are strongly climate-linked; most areas are 
influenced by other factors. Greening correlates with land use change to forests, 
while browning is related to climatic pattern, especially precipitation.

• Desertification- by definition “Land degradation in arid, semi-arid, and dry sub-humid 
areas resulting from human activities and climate variation” - was found in 475 km²

• Use of multiple earth observation imagery present advantages for long-term 
analysis, supporting a robust trend identification
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Analysis of 40 years of vegetation dynamics, determining the presence of two major 
phenomena, browning and greening, respectively defined as vegetation loss and gain. 
Greening was found in mostly forest areas associated with temperate climates. Browning 
found mainly in arid and semi-arid areas, but also in southern part of Chile (Patagonia).
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