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ABSTRACT. This presentation focuses on the stability of non-linear flows of
slightly compressible fluids in porous media not adequately described by Darcy’s
law. We study a class of generalized nonlinear momentum equations which cov-
ers three well-known Forchheimer equations, the so-called two-term, power, and
three-term laws. The generalized Forchheimer equation is inverted to a non-linear
Darcy equation with implicit permeability tensor depending on the pressure gradi-
ent. This results in a degenerate parabolic equation for the pressure. Two classes
of boundary conditions are considered, given pressure and given total flux. The
uniqueness, Lyapunov and asymptotic stability of the solutions, and their continu-
ous dependence on the boundary data are analyzed.
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