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Improving the accuracy of multiscale methods with
informed interface spaces based on physics
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Simulations of petroleum reservoirs deal with highly heterogeneous permeability fields with multiple scales
and high contrast. Multiscale methods are frequently used to simulate such reservoirs because of the huge
meshes involved. We discuss here multiscale methods based on domain decomposition, for which the accu-
racy strongly depends on the interface spaces, i.e., the discrete spaces chosen to represent the variables on the
skeleton of the decomposition. We introduce interface spaces based on the geometry of the heterogeneities,
especially designed to deal with permeability fields containing high-contrast channelized features such as
fractures (high-permeable) and barriers (low-permeable). A pressure space is designed so as to accommodate
fractures and a flux space to accommodate barriers. We combine these new interface spaces with the Multi-
scale Robin Coupled Method (MRCM, [1]), which allows for the independent choice of the pressure and flux
interface spaces. The adaptivity of the MRCM is used to automatically select the appropriate parameters at
each location, considering the simultaneous presence of fractures and barriers. Our numerical simulations of
single-phase and two-phase flows have shown that the MRCM combined with the proposed interface spaces
yields promising results for challenging high-contrast porous media problems.
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