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Introduction General Optimization of Linearization Algorithm

A stochastic inversion model of aquifer properties predicts hy-
draulic conductivity and specific storage distributions with high
resolution in heterogeneous saturated porous media. EnKF-AS
(Ensemble Kalman Filter - Adjoint State) model accounts for
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transient flow sensitivities using hydraulic head measurements Forward
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the model's ability to estimate hydraulic conductivity and spe- I (Hgim Kalman gain criteria program

cific storage in saturated porous media using two synthetic Ksim» Ssim)

cases: an one-dimensional well-posed and ill-posed case and a

two-dimensional vertical profile of aquifer. The results of the NO

numerical experiments are promising. This model performed Update log conductivity and log specific

better than Monte Carlo Simulation (MCS) and traditional En- Measurements data storage statistics

semble Kalman Filter (EnKF) in two-dimensional synthetic (Hobs: Kobs> Sobs) (Kupa> Supa)

aquifer cases with high correlation at 0.80 compared to 0.70 and (Rf; Rnp> Rgs, Rps)

0.71, respectively. Determining the EnKF-AS model took 2 and 4
times less time than MCS and traditional EnKF approaches.

Governings Equation and Numerical Considerations
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After an arbitrary function and mean head are calculated, sensitivities obtained above equation

, , e L Figure 2. Evaluation performance metric of parameter estimation
can be used to calculated cross-covariance with parameters using first-order approximation.

in ill-posed synthetic case for hydraulic conductivity in logarithm.
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