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In this work [3] we are interested in degenerate parabolic problems written in the form of a nonlinear

anisotropic Fokker-Planck equation. This equation presents the main difficulties arising in complex

porous media flow problems (degeneracy, anisotropy, general unstructured grids).

We search for u : (0, T )⇥ ⌦! R satisfying:
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>:

@tu�r · (⌘(u)⇤r(p(u) + )) = f, in (0, T )⇥ ⌦;
⌘(u)⇤r(p(u) + ) · n = 0, on (0, T )⇥ @⌦;

u(0, ·) = u0, in ⌦;

where ⌦ is a connected and bounded domain of Rd
(with d = 2, 3), ⇤ is a symmetric positive

definite tensor field, the pressure function p is increasing, the mobility ⌘ : R+ ! R+
is an increasing

function satisfying ⌘(0) = 0 and extended to the whole R into an even function and  : ⌦! R is

a given potential.

We propose a finite-element scheme in contrast to the nonlinear VAG scheme proposed in [2] or the

energy-diminishing DDFV scheme [1]. This leads to a simple writing and implementation whilst

preserving the crucial features of these schemes. Indeed, the scheme numerically appears to be

second-order accurate, extremely robust w.r.t. the anisotropy ratio and handles general unstruc-

tured grids. In addition, the scheme preserves at the discrete level some important properties of

continuous problem, as for example the dissipation of the physical energy (the scheme is energy-

stable) and only involves physically motivated quantities in its definition (the scheme does not

involve the Kirchhoff transforms). Furthermore, although the scheme is based on Lagrange finite-

element of degree 1, it is locally conservative after a local postprocess giving rise to an equilibrated

flux. This allows to derive a guaranteed a posteriori error estimate for the approximate solution,

that is an error upper bound on the residual. We also present numerical experiments in order to

give evidence of a very good behavior of the proposed scheme in various situations involving strong

anisotropy and drift terms.
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