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The representation of the subgrid-scale physical processes, particularly those associated with moist convection, remains a main challenge of the climate modellings left unresolved for more than 30 years with no major breakthrough.  An important development last 10 years is a possibility of directly simulating these convective processes by a cloud-resolving model, or CRM, realistically, with Meso-NH as a French example.  However, the main unresolved question has been, strangely enough, we do not know, how to use CRM in order to address this subgrid-scale representation problem, systematically. This is the main question I have been addressing over last 3 years in collaborations here in Toulouse (cf., QJ 2005 in press). 


The problem consists of the two parts: how do we systematically reduce a full system (such as CRM) to a level of simplicities comparable to those of parameterizations, and then how to verify each formulation (hypothesis) behind all the parameterizations against the reduced full model? 

Another important more recent development is a methodology called "superparameterization" that places a small-size (2D-)CRM in each global grid box.  My main proposal is to develop a "compressed" version of the superparameterization (compressed-superparameterization) by wavelets, which can more readily and widely used in global models, and also comparable with existing parameterizations for testings.  The status of its development will be presented.
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