
Module 2.2: 
Understanding model spread in 
an energy transport perspective 

Nils Gunnar Kvamstø  



IPCC AR4 Figure 10.15 

• Large spread in response (& climatology) 
• Response controls timescale at which anthropogenic warming will be realalised 
• Relations to atmospheric response? 
• Possible to understand in terms of physical principles a’la Bjerknes compensation hypothesis? 
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Atmospheric energy transport 
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C-C scaling 

Constant RH gives:  
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Extratropics: O(i.a.fluct) Trenberth & Stephaniak (2003) 

Compensation? 

J. Climate 



[OHT] ≈ 0.5PW (Ext.T) 

Vallis and Farneti (2009) 



• Ocean heat transport only 

• Ocean and FD combined 

• FD only 

COMPENSATION 
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Storm-tracks control response ΔFLH  
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Central questions 
• Why different sensitivity of FD in models? 

• Link to MAPE? 

• What is the role of OHT/AMOC(?) response w.r.t 
MAPE? 

• In-depth investigations of NorESM (AR5) – extend 
analysis to AR5 ensemble  




