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The velocity of vegetation response to rapid climate changes in the past
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Several recent studies focusing on the ‘velocity’ of climate change, i.e. the speed at which a given climate moves
across the landscape, have concluded that the projected velocities of climate changes in the near future are far
beyond most species’ migration capabilities. But these studies have not attempted to quantify ecological changes
that took place in response to the very large and rapid warming events associated with Dansgaard-Oeschger events
during the last glacial period. Reconstructions of past climates from high-resolution sedimentary pollen records
can provide estimates of the velocity of vegetation response to rapid climate change. Based on a published pollen
record from the Massif Central, France, we show that reconstructed coldest-month temperatures — a major limiting
factor for the distribution of many species of plants and animals — varied over Dansgaard-Oeschger cycles by up to
9°C, implying an average (geometric mean) velocity of vegetation response of 1.8 km/year across the surrounding
region. Such a high velocity is contrary to conventional wisdom concerning the (in)ability of plant species to
respond rapidly to changes in climate.



