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IPCC, 2007




absorbed solar radiation = emitted infrared radiation to space 

Kiehl and Trenberth, 1997 



If IR lost to space decreases: 
 temperature increases 
 IR increases 

New balance at higher resulting  
 temperature 

Radiative Damping: how quickly 
is new energy balance achieved? 
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Figure 2-10, IPCC Working Group I Report , 2007




CO2 doubling:  3.5-4.0 Wm-2 

Water vapor: 

Water vapor and ice: 





Do the climate models get it right?
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high-resolution 
reconstructions 

Vol, sol, anth 

Capturing climate 
variability in the 
past 1000 years


IPCC Fig. 9-5 



Figure 5, IPCC Summary for Policy Makers, 2007


Delays in response to policies 



Figure 3-2, IPCC Synthesis Report, 2007


The range of projected temperature change 
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Key Uncertainties




Giorgi. 2005 Climatic Change




Large climate sensitivity → large aerosol cooling needed 
greater warming diff. between NH & SH 

Text


Harvey, 2000




Tropopause height 

IPCC Fig. 9-4 



IPCC Fig. 9-17 

Column-integrated water vapor (SSMI vs. GFDL w/ obs. SSTs) 



Projected Temperature Changes, 2071-2100
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•  11 GCMs

•  NC/SC grid cells

•  2071-2100

•  A1B emissions scenario


Projected Temperature Changes, 2071-2100




Projected Annual Precipitation Changes, 2071-2100
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•  11 GCMs

•  NC/SC grid cells

•  2071-2100

•  A1B emissions scenario




• 2.2°C warmer

• 15% wetter





