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On a Method of Robin—Type for the Richards
Equation in Heterogeneous Soil

The Richards equation is a doubly nonlinear elliptic-parabolic pde describing
saturated—unsaturated groundwater flow. We assume the porous medium to
be heterogeneous, i.e. constituted by subdomains with different soil types.
Then the nonlinearities depending on the soil parameters change discon-
tinuously across the interfaces between these subdomains. In our time-
discretization of the Richards equation, the gravitational part is taken ex-
plicitly. Then Kirchhoff transformation, applied separately in the subdo-
mains, leads to local convex minimization problems. These local problems
can be treated efficiently and robustly using monotone multigrid [2]. Non-
linear nonoverlapping domain decomposition like the Dirichlet—-Neumann or
the Robin method provides a coupling of these problems. Here we focus on
the Robin method. We present a nonlinear Steklov—Poincaré theory for a
method of Robin-type applied to the Richards equation and related prob-
lems. This leads us to a convergence result for the Richards equation in one
space dimension. Finally, numerical results show the efficiency of the Robin
method for our problem in higher dimensions.
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