
Scientific Achievement
Developed a strategy to employ computationally efficient and practical framework for 
parameter estimation and prediction uncertainty analysis in complex subsurface flow and 
transport problems

Significance and Impact
Improved computational efficiency of both ensemble-based algorithms and calibration-
constrained null-space Monte Carlo (NSMC) methods to provide a tool for model-based 
decision making and applied for an actual CO2 pilot project, Cranfield, MI

Computationally Efficient Tools for Parameter Estimation and Uncertainty 
Analyses
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