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Abstract: 

 
Physical processes in the earth system are modeled with mathematical representations called 
parameterizations. This talk will describe some of the conceptual approaches and mathematics 
used do describe physical parameterizations focusing on cloud parameterizations. This 
includes tracing physical laws to discrete representations in coarse scale models. Clouds 
illustrate several of the complexities and techniques common to many physical 
parameterizations. This includes the problem of different scales, sub-grid scale variability. 
Discussions of mathematical methods for dealing with the sub-grid scale will be discussed. In-
exactness or indeterminate problems for both weather and climate will be discussed, including 
the problems of indeterminate parameterizations, and inexact initial conditions. Different 
mathematical methods, including the use of stochastic methods, will be described and 
discussed, with examples from contemporary earth system models.  
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