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Abstract
High resolution descriptions of geologic variability in reservoir models are important for modeling fluid
flow and transport processes in the reservoir and predicting oil and gas production. However, data
limitation and multi-scale heterogeneity of geologic formations necessitate interpolation and
extrapolation of reservoir properties beyond the collected data, which is usually accompanied by
simplifying assumptions. As a result, a significant level of uncertainty is introduced into description of
reservoir properties, which directly affects development planning. In particular, estimating highresolution heterogeneous reservoir model properties from dynamic production and monitoring
measurements often leads to an underdetermined inverse problem, also known as history matching,
that usually have many non-unique solutions. Since geologic depositions are formed as continuous
layers with local discontinuities, they exhibit strong spatial correlations. Consequently, the salient
connectivity features in reservoir property maps become amenable to compact representations, a
property that can be exploited to improve the ill-posed nature of the history matching inverse problem.
In this talk, I will review compact (or reduced-order) representation of rock property maps and discuss
an effective reservoir description and history matching approach that offers flexibility and robustness
against prevailing geologic uncertainty.
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