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ABSTRACT

The exploitation of subsurface resources in deep hydrocarbon reservoirs can cause environmental
problems linked to land subsidence and induced seismicity. In this contribution, we focus our
analysis on the geomechanical impacts and their monitoring strategies in deep reservoirs where
production is shut down for safety reasons or scarcity of resources. Depending on the national
regulations, reservoirs are monitored to acquire data of land movements through observations from
GPS stations, InSAR data or deep compaction measurements. These data are relevant to em-
bed new information as long as the reservoir is produced to update the predictive models and
forecast the future behavior of the system. However, the behavior of the reservoir in the post-
production phase is less clear and in-depth analysis is necessary to propose a reasonable timing
for the maintenance of the installed monitoring network. We addressed this issues by establish-
ing a mathematical framework where the reliability of the predictions is taken into account by
properly characterizing the modeling uncertainty both in production and post-production phase.
First, land settlements are predicted with the aid of a 3-D Finite Element (FE) model and data
assimilation is performed via the Ensemble Smoother (ES) technique [1] to characterize state and
parameters of the model prior to the reservoir shut down. Then, in the post production phase, as-
similation of new available information are incorporated to update the land subsidence predictions
and quantify the new information gathered from assimilation of new observations. To overcome
the computational expensive simulations in such large scale systems, a surrogate model based on
the generalized Polynomial Chaos Expansion (gPCE) [2] is used as approximation of the forward
problem. The proposed framework allows to greatly reduce the computational cost of the original
ES thus enhancing the accuracy of the overall prediction process and enabling the quantification
of the prediction uncertainties in view of a gradual disposal of the monitoring network.
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