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Abstract 

 
Specific examples of Probability Density Function (PDF) methods are found in many areas of 
physics and typically appear as conservation equations (e.g. for mass or charge) with an 
additional diffusive term. However, geometric case-specific derivations of these equations 
obscures the rich underlying probabilistic interpretation and masks applications to numerical 
(subgrid) modeling problems. In this seminar I review the probabilistic theory of PDF methods 
and present a practical framework that unifies the treatment of "randomness" for a wide range of 
applications, in particular the problem of subgrid modeling.  This presentation begins with the 
fundamental definitions and equations of PDF methods describing deterministic systems. Two 
classes of problems often encountered in subgrid parameterization are then addressed: (i) 
modeling the ensemble effect of additive noise which leads to diffusive PDF evolution (Fokker-
Planck methods) and (ii) modeling the PDF of a reacting scalar advected by a turbulent velocity 
field. 
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