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Computational efficiency of finite difference heterogeneous multiscale method for
unsaturated flow problems in random porous media. Numerical method
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The finite difference heterogeneous multiscale method ( FDHMM) was extended to solve the Richards equation with the van
Genuchten-Mualem model or the Gardner— Basha model.Hydraulic parameters in the Richards equation are heterogeneous. Based on a
heterogeneous discretization approach the FDHMM can deal with the fine scale problems in small representative region in
spatial domain, it relies on the use of two different schemes for original equation, and at different grid levels. Both the
Dirichlet and the periodic boundary conditions were considered for solving the local microscopic model when the Richards
equation was solved by FDHMM. Some restrictions and conclusions presented by previous researchers were applied to estimate the
macroscopic flux in order to assure the efficiency of the discussed method. Lastly, a discrete scheme of macroscopic evolution
was given
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