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Dramatic ecosystem shifts, relating to vegetation composition and water and carbon stocks and fluxes, are poten-
tial consequences of climate change in the twenty-first century. Shifting climatic conditions, resulting in changes
in biogeochemical properties of the ecosystem, will render it difficult for endemic plant and animal species to
continue to survive in their current habitat. The potential for major shifts in biomes globally will also have severe
consequences for the humans who rely on vital ecosystem services. Here we employ a novel metric of ecosystem
shift to quantify the magnitude and uncertainty in these shifts at different levels of global warming, based on the
response of seven biogeochemical Earth models to different future climate scenarios, in the context of the Intersec-
toral Impact Model Intercomparison Project (ISI-MIP). Based on this ensemble, 15% of the Earth’s land surface
will experience severe ecosystem shifts at 2°C degrees of global warming above 1980-2010 levels. This figure rises
monotonically with global mean temperature for all models included in this study, reaching a median value of 60%
of the land surface in a 4°C warmer world. At both 2°C and 4°C of warming, the most pronounced shifts occur
in south-eastern India and south-western China, large swathes of the northern lattitudes above 60°N, the Amazon
region and sub-Saharan Africa. Where dynamic vegetation composition is modelled, these shifts correspond to
significant reductions in the land surface of vunerable vegetation types. We show that global mean temperature
is a robust predictor of ecosystem shifts, whilst the spread across impact models is the greatest contributor to
uncertainty.



