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The carbon dioxide molecule. New research suggests that the Earth is more
sensitive to carbon dioxide in the air than we thought.

(PhysOrg.com) -- A little extra carbon dioxide in the air may,
unfortunately, go further towards warming Earth than previously
thought. A team of British and U.S. researchers have uncovered
evidence [1] that Earth’s climate may be up to 50 percent more sensitive
to long-term increases in atmospheric carbon dioxide than current
climate models predict. The reason for the underestimation, they say,
may be due to long-term changes in ice sheets and vegetation that are not
well represented in today’s global climate models.

Just how much will global temperature rise in response to increases in
atmospheric carbon dioxide? This is one of the key questions that
climate scientists need to answer. According to the climate models used
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in the most recent report from the Intergovernmental Panel on Climate
Change (IPCC), doubling the amount of carbon dioxide in the
atmosphere from pre-industrial levels is expected to warm Earth by
about 3 degrees Celsius (5 degrees Fahrenheit), once the atmosphere and
oceans spend a few years or decades adjusting and reaching a balance.

But according to a recent study by a team of researchers that includes
Gavin Schmidt of NASA’s Goddard Institute for Space Studies, Earth’s
climate is also influenced by other, much slower processes. These
include changes in ice sheets, vegetation and aerosols, for example, that
take place over hundreds and thousands of years. Because of their
complexity and long timescales, these processes are almost impossible to
integrate into today’s climate computer models. As a result, it has been
difficult to know just what their effect on Earth’s climate sensitivity
would be.

To learn more about this sensitivity, Schmidt and his co-authors looked
back 3 million years into Earth’s past. They used a computer model that
describes the oceans and atmosphere to predict, retroactively, the
climate of the mid-Pliocene — a period when both global temperatures
and atmospheric carbon dioxide concentrations were higher than today.
The model substantially underestimated just how high temperatures
would go. When the researchers adapted the model to include the effects
of long-term climate changes in vegetation and ice sheets, they were able
to get a much closer representation of the warming in the Pliocene era.

The team found that it took much lower concentrations of atmospheric
carbon dioxide to recreate the Pliocene’s warm climate than current
models — which consider only the relatively fast-adjusting components
of the climate — predict. Pliocene carbon dioxide levels are estimated to
have been around 400 parts per million by volume (ppmv), while
according to current simulations it would take 500 to 600 ppmv of
carbon dioxide to bring about the warm temperatures of the Pliocene. As
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a result, the researchers estimate that Earth’s response to elevated
concentrations of atmospheric carbon dioxide is 30 to 50 percent greater
than previously calculated. In other words, the climate is more sensitive
to carbon dioxide than we thought.

This higher sensitivity of the climate should be taken into account, the
team concludes, when targets are set for limiting greenhouse gas
emissions. The results of the study appear in Nature Geoscience.

  More information: [1] Daniel J. Lunt et al., "Earth System Sensitivity
Inferred from Pliocene Modelling and Data,” Nature Geoscience, Vol. 3,
No. 1 (2010). www.nature.com/ngeo/journal/v3/n1/abs/ngeo706.html
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