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ABSTRACT

The hydraulic fracturing process has raised environmental concerns over the years. The com-
monly used models for this process are still rudimentary, as hydraulic fracturing is a challenging
process to simulate by virtue of the fact that it involves the coupling of various submodels: a
solid model which describes the deformation of the rock induced by the fluid; a fluid flow model
within the fracture, including a model for the representation of fluid leak off to the rock forma-
tion; a fracture propagation model. Besides, hydraulic fracturing processes are surrounded by
uncertainty, as available data on e.g. rock formations is typically minimal. In this contribution
we combine Bayesian inference techniques with existing models for hydraulic fracturing, specifi-
cally the commonly used Perkins-Kern-Nordgren (PKN) model [1, 2]. The focus in this work is
on sampling-based techniques, particularly the Markov Chain Monte Carlo (MCMC) method.

This talk discusses how Bayesian inference can be used to solve hydraulic fracturing problems
in an inverse setting [3]. First, the PKN hydraulic fracturing model is taken to solve a forward
problem with prior soil properties modeled by random fields [4]. Next, we combine the forward
problem results with the observables using the Bayesian framework to deduce information about
the uncertain parameters. The reservoir pressure, which is a function of time, is considered as the
observable based on which we infer uncertain parameters such as rock properties. This technique
is further extended to multiple uncertain parameters such as the height of the fracture, the leak-
off rate, etc. Our study addresses the handling of observations with time trends and effects of
sub-sampling in the MCMC setting. Moreover, based on synthetic data, we illustrate how the
Bayesian framework can be combined with hydraulic fracturing models to assist in the prediction
of well stimulation processes.
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