
Efficient Global Optimization for Geomechanical Models Calibration

We propose the calibration of a FEM model for the geomechanical response of a underground gas storage field to seasonal injection and extraction cycles. 

We have defined an accurate anisotropic model, and compare the numerical predictions of vertical and horizontal displacements with precise and exhaustive satellite radar measurements over a period of seven years. 

Due to the heavy computational cost of the simulations (of the order of several hours), we are led to an efficient global optimization strategy (EGO) based on response surface methodology and prediction of errors. 

As a result, it suffices run an exploratory sequence of about two hundred experiments, performed in batch and three more sequential simulations, to reach a configuration outperforming all previously obtained optima. 

Furthermore, estimates on the relative importance of the model parameters are analyzed.   


