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We investigate the approximation of two phase flows in porous media using the Multiscale Perturbation
Method (MPM) [1] to compute velocity fields, in a parallel recursive implementation. Since an elliptical equa-
tion must be solved at each simulation level in multiphase flow problems approximated by operator splitting,
the MPM makes use of classical perturbation theory in order to avoid all multiscale basis functions to be re-
computed. We replace the full upgrade of local solutions with the reuse of multiscale basis functions that have
previously been calculated by making use of the Recursive Multiscale Robin Coupled Method [2], developed
in a multiscale parallel domain decomposition framework. It is well known that non-overlapping domain de-
composition schemes have great potential to take advantage of multi-core, state-of-the-art parallel computers,
and the current approach is capable of speeding up the solution of multiphase flow problems. Avoiding the
recalculation of basis functions is a prominent feature that can be extended to situations in which countless
problems with relatively close permeability fields must be solved, such as uncertainty quantification problems.
Here, we present numerical examples for challenging, high-contrast permeability fields and investigate the
good scalability properties of MCRM for large problems in subsurface flows.
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