Bayesian data assimilation for
flows In heterogeneous media

Yalchin Efendiev

Texas A&M University

Collaborators: A. Datta-Gupta, R. Jana, B Mallick , B.
Mohanty, A. Mondal, J. Wel, J.Xie



Introduction

Subsurface characterization is to identify subsurface properties
taking into account various data sources and their precisions and
predict future reservoir performance.
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Bayesian Approach: An lllustration
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Problem Statement
and Challenges

A Good priors are needed

A Static Models Must be Updated with Dynamic
Response from the Reservoir

A Integration of Dynamic Data is Difficult and
Time Consuming

I Inverse Problem and lll-posed
i Expensive Forward Simulations



Prior modeling

Goal: to keep the parameter space dimension as
small as possible and data relevant.

SVD-based parameterization for fields described by
two-point correlation (expensive?)

For non-Gaussian fields (channelized permeability
fields), level set approaches combined with SVD-
based techniques.

The data are largely affected by the distinct geologic
facies with sharp contrasts in properties across
facies boundaries (Koltermann and S. M. Gorelick
WRR 1996 «



