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Observed Surface Temperature Changes
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' Climate Change 2001: The Scientific
Basis, Houghton, J.T., et al. (eds.),
Cambridge Univ. Press, Cambridge,
2001
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Greenhouse
Gases and
Warming
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ENHANCED GREENHOUSE EFFECT?

CQOo2 and CH4 Concentrations
Past, Present and Future

Vostok lce Core




TREE RINGS

Cross Section of a Conifer




CORALS



ICE CORES



VARVED LAKE SEDIMENTS




HISTORICAL DOCUMENTS
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Available High-Resolution Climate Proxy Records
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Comparisons of Spatial Patterns can provide the greatest physical
Insight...

Empirical

NASA/GISS Model

Shindell, D.T., Schmidt, G.A.,
Mann, M.E., Rind, D., Waple, A.,
Solar forcing of regional climate

change during the Maunder

Minimum, Science, 294, 2149-

2152, 2001.




Reconstructed Surface Temperatures

' 1
NORTHERN HEMISPHERE

Climate Change 2001: The
Scientific Basis, Houghton, J.T.,
et al. (eds.), Cambridge Univ.
Press, Cambridge, 2001
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Data from thermometers (red) and from tree rings,
corals, ice cores and historical records (blue).
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Temperature anomaly (°C)

Temperature anomaly (°C)

Reconstructed Surface Temperatures

Northern Hemisphere

Mann, M.E., Climate Over the Past Two Millennia,
Annu. Rev. Earth Planet. Sci., 35, 111-136, 2007.
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Reconstructed Temperature

Medieval
Warm Period
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From “Wikipedia™ Little Ice Age
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Reconstructions of Northern Hemisphere mean temperatures
for the last 1000 years and instrumental record (black line)




Temperature Record
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Jones and Mann (2004) reference period 1961 - 1950 A.D.
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Thompson, L. G., Mosley-Thompson, E., Davis,
M. E., Lin, P. N., Henderson, K., and Mashiotta,
T. A., 2003, Tropical glacier and ice core evidence “hm "

of climate change on annual to millennial time o |
scales, Climatic Change, v. 59, p. 137-155. e




CLIMATE FORCINGS
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Crowley, T.J., Causes of
Climate Change Over the
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CLIMATE FORCINGS

 Carbon Dioxide
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Temperature Change (°C)
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Jones, P.D., Mann, M.E., Climate
Over Past Millennia, Reviews of

Geophysics, 42, RG2002,
doi:10.1029/2003RG000143,
2004.




Future Surface Temperatures Trends?

Climate Change 2001: The Scientific Basis,
Houghton, J.T., et al. (eds.), Cambridge Univ.
Press, Cambridge, 2001
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CONCLUSIONS

*Recent global surface temperatures are
unprecedented in a long-term context

oIt Is difficult to explain the recent surface
warming in terms of natural climate variability

*Recent surface warming is largely
consistent with simulations of the effects of
anthropogenic influence on climate
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“RealClimate is a commentary site on climate science by
working climate scientists for the interested public and
journalists. We aim to provide a quick response to developing

stories and provide the context sometimes missing in
mainstream commentary.”

Gavin Schmidt, Michael Mann

Eric Steig, William Connolley, Ray Bradley, Stefan Rahmstorf,
Rasmus Benestad, Caspar Ammann, Thibault de Garidel,
David Archer, Ray Pierrehumbert
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