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Natural ecosystems are particularly vulnerable to projected climatic changes that might occur on time scales from few decades to a century as a result of global warming or land use changes. A large portion of plant and animal species could not adapt to abrupt climate change and would be in risk of extinction. We developed a biome model that describes the main biome types as a function of 5 climate parameters (degree-days above freezing, degree-days above 5 C, mean temperature of the coldest month, aridity index (actual evapotranspiration/potential evapotranspiration), and a novel parameter in comparison to similar models in the literature, a  soil water seasonality index. This parameter is instrumental in separating out tropical forest from tropical savannas in South America and Africa.  This model describes quite well the global distribution of biomes and predicts correctly the biome type for 62% of the vegetated surface divided in grid-cells of 200 km x 200 km. That level of agreement makes this biome model as one of the best available of such class of models. To simulate the potential biome changes up to 2100, future climate projections from 5 Global Climate Models available at IPCC (Canadian, American (GFDL), British, Australian, and Japanese models) for the decade 2091-2100 were used as input to the biome model for South America. Two sets of projections were used, one for the high emissions scenarios (A2) and another one for a lower emissions scenarios (B2). The main results can be summarized as follows: (i) in general, there much larger differences in results when comparing different models and lesser differences in comparing different emissions scenarios for the same model. (ii) a tendency for a slight southward migration of the Atlantic Forest as temperatures in Southern Brazil, Uruguay and Argentina warms up enough to sustain a subtropical forest; (iii) 4 out of the 5 models indicate a pronounced tendency for 'savannization' of portions of Amazonia due to lengthening of the dry season; and, (iv) 4 of 5 models showed a tendency for drier vegetation in the semi-arid Northeast Brazil. These projections of biome changes do not take into consideration land use change and other disturbances such as fire. In particular for the tropical forests of Amazonia, global warming, deforestation, forest fragmentation and fire can act in synergy to cause a pronounced 'savannization' of the region. That would reduce basin-wide precipitation, result in a pulse of carbon dioxide emissions and, most important, induce a catastrophic decline in species diversity.

