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Reservoir modeling is the preferred technology for predicting reservoir performance and quantifying epistemic uncertainty commonly exist in the characterization of hydrocarbon reservoirs.  Despite its logical appeal, the routine use of reservoir modeling to estimate uncertainty is getting popular only recently, driven mainly by computing advancement.  Meanwhile, there is a growing recognition that realizations based on spatial statistical techniques are often insufficient for representing the leading order uncertainties in the subsurface; instead, the structural and stratigraphic reservoir geometries tend to have more significant impact on reservoir performance.  Therefore, effective parameterization of reservoir geometry is critical for realistic uncertainty quantification.
In this paper, we present recent advances in achieving efficient, hierarchical parameterization of reservoir geometry at different scales.  One challenge common to all geometry-based methods is conditioning to data measured from wells and seismic imaging.  To this end, we show that by carefully formulating the conditioning problem, including designing the objective functions and choosing parameterization and sampling techniques, one can generate multiple realizations that honor both geologic concepts as well as conditioning data.  Numerical tests using different sampling / optimization techniques and objective functions will be compared.  Future directions will be discussed.
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