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Observed Surface Temperature Changes

Gray: back to beginning of 20th century
Boxes: back to mid 19th century
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ENHANCED GREENHOUSE EFFECT?
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HISTORICAL DOCUMENTS



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

NASA/GISS Model
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Reconstructed Surface Temperatures
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Reconstructed Surface Temperatures

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



From “Wikipedia”

Reconstructions of Northern Hemisphere mean temperatures 
for the last 1000 years and instrumental record (black line)
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Model Simulations
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Future Surface Temperatures Trends?



CONCLUSIONS

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

•It 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



``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.’’
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