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The study of long-term ecosystem changes usually requires data over the decadal time scale. 
Environmental proxies from lake sediments (e.g. pollen, macrofossils, charcoal) can provide 
useful information to understand how ecosystems responded to past human impact and climate 
variability at decadal to millennial time scales. Also, in areas where archeological evidences are 
scarce, the palaeo-record can help to assess the timing and extent of human-induced 
disturbances on landscapes. Here I provide several case studies from alpine, Mediterranean and 
tropical areas, to show the response of ecosystems to increasing land use, deforestation and 
anthropogenic fires during the last 10,000 years. Combining ecological, paleoecological and 
modeling approaches are relevant for our understanding of the natural variability, the resilience 
of forest ecosystems and their response to future climatic changes. 
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