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Abstract: Stochastic modeling is required in many applications that
involve multiscale phenomena, where information is lost as part of the X
coarse-graining procedure, e.g. formulating mesoscale dynamics ™
equations from atomistic descriptions using the Mori-Zwanzig approach.
It is also required in other systems with draconian approximations, e.g.
spatial lumping, where effective parameters are employed to model
some of the dynamics, and it can be in additive or multiplicative form. In
many of these cases, the solution of the corresponding stochastic PDEs
requires treating effectively problems in high dimensional spaces. In this
talk, we will present effective new ways of dealing with this "curse-of-
dimensionality" and we present demonstrative examples from fluid
mechanics, electric networks, and biology.
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