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Abrupt Climatic Changes : What they are and what they do
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Abrupt climatic changes have been detected in both the marine sediment and
polar ice paleoclimatic records. During the last 150,000 years (the last climatic
cycle), rapid temperature variations have been recorded over Greenland and in
the mid and high latitudes of the North Atlantic Ocean during the last
glaciation (Dansgaard-Oeschger events, Bond cycles). Their magnitude is close to
5-10°C and they develop in less than one century. A detailed study of the North
Atlantic sediments shows that these events are linked to massive iceberg
discharges which resulted from the instability of the continental ice caps which
covered both Canada and northern Europe.

The main effect of the iceberg discharge is a freshwater injection into the surface
waters of the North Atlantic Ocean at the location of winter convection and
deep water formation. This injection enhanced the stratification of the water
column and reduced the flow of the oceanic conveyor belt, which drives the
transport of warm surface water to the high latitude of the North Atlantic. As a
consequence, a significant cooling occurred in the North Atlantic and over the
adjacent continents, but the climatic change had a much larger impact and
affected tropical areas.

The geological record indicates that rapid climatic variations occurred also
during interglacial conditions. They affect both the temperature and the
hydrological cycle over the continents, in particular in East Africa, where rapid
changes in lake levels have been detected in phase with changes of the North
Atlantic surafce salinity. These climatic changes, which developed in the
absence of major continental ice sheets, are still poorly known and have to be
studied in more details. Among the mechanisms which may be responsible for
such variations are :
- sea ice discharge from the Arctic Ocean,
- changes in the precipitation/evaporation ratio over the high latitudes of the
North Atlantic.

The high frequency of the climate system must be understood in order to
evaluate the future behaviour of a deep repository.
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