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Summary. Let Q be a bounded domain iR® with boundaryl”. We consider the following

stochastic groundwater flow problem,

{E([E,'S)(:X;;’()XD)‘,J) =f(x), x0Q )

wherea(x,w) denotes the heterogeneous stochastic permedtaldy We seta (x,co) =g

and assumed th&fx,w) is normally distributed with meaE(x) and covariance x,x’). To

solve the stochastic problem (1), we combine adoser mixed finite element discretization

in physical space with an optimal collocation tegne in probability space for uncertainty
propagation. The probabilistic collocation allowsilding the polynomial chaos expansions
of the model response stochastic fields (pressodevariance). In presence of correlated
random fields, the Karhunen-Loeve expansion isféicient method to reduce, a priori, the
infinite-dimensional probability space to a findenensional one defined by the first
eigenmodes of the covariance function. We show &haeduction of the eigenmodes is
possible, a posteriori, bgcreening the most relevant ones by means of variance-based
sensitivity indices. The latter are easily compuistth the polynomial chaos coefficients. The
stochastic error analysis is investigated througinerical experiments. It is demonstrated that

the strategy leads to significant reduction of¢bmputational cost with good accuracy.



