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Extremal principles of fluid turbulence provide an alternative to numerical solution of the Navier-Stokes 

equation. This is particularly attractive   for global climate studies, where such principles may offer tight 

constraints to test climate models and simulations or to reproduce climates under different boundary 

conditions (e.g. climate of the past) with minimal information. The two main conjectures which have 

gained support in climatic studies are the Max-Dissipation [1] and Max-Entropy production principle [2], 

stating   that steady state of the climate system is that, among all other possible steady states permitted by 

conservation law constraints, maximizing the rate of kinetic energy dissipation (material entropy 

production). 

Here we concentrate on entropy analysis of the HadCM3 atmosphere-ocean general circulation model 

(AOGCM), the kind of model used for prediction of 21st-century global climate change [3]. In the 

AOGCM, we diagnose the entropy sources and sinks directly from the diabatic heating terms. The rate of 

material entropy production of the climate system is about 50 mW m-2 K-1. The largest part of the 

material EP (about 38 mW m-2 K-1), is due to the hydrological cycle. When we vary parameters in the 

physical formulation of the AOGCM, MEP might suggest that the most realistic version is the one with 

the largest EP. However, in the AOGCM there is no maximum in EP. There is, however, a maximum in 

KE dissipation in the atmosphere, similar to Lorenz's (1960) [1] conjecture.  

We still lack a clear understanding of the theoretical basis and rage of validity of  Max-D and Max-EP 

 for global climate studies and the relationship between them.   
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A coffee break will be served at 11h00. The seminar will be given in English. 
 


