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Computer codes that model real phenomena depend on a number of uncertain input parameters (e.g. 
initial/boundary conditions, soil permeability of an oil reservoir, the orientation of the grains in a poly-
crystal material etc.). The task of uncertainty quantification (UQ) is to study the impact of the input 
uncertainty to the output of the code. Complications arise by two facts: (1) Altering the code is not an 
option (large scale realistic codes require years of development by experts); (2) Only a few simulations 
can be observed (each one might take a few hours or days). In this work, we address these issues by 
introducing a novel, fully Bayesian, non-intrusive UQ framework. While traditional (UQ) methods build a 
surrogate of the computer code, our framework results in a probability distribution over the possible 
surrogates, effectively quantifying the epistemic uncertainty introduced by the finite number of simulations 
(e.g. error-bars for the statistics of interest). In addition, Experimental Design techniques allow us to make 
the most out of the limited simulations we can afford. Furthermore, the scheme explicitly models 
correlations between discrete outputs of the code as well as in space and time. Finally, by hierarchically 
decomposing the input space in small elements, we are able to deal with non-stationary features of the 
response (.e.g discontinuities, slowly varying dimensions, etc.) using local versions of our Bayesian 
model. 
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