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Finite-element algorithm for Richards’ equation for
saturated-unsaturated seepage flow

WU Meng-xi
( Institute of Mechanics, CAS, Beijing 100190, China)

Abstract: A general numerical algorithm for finite element scheme is developed to solve the Richards’
equation for saturated-unsaturated seepage flow, in which an integral method is proposed to approximate
the governing equation, and mass lumping techniques are used to keep the numerical simulation stable.
The algorithm works well over a wide variety of problems, as demonstrated by its performance against
published experimental data. Solutions obtained are mass conservative within the unsaturated zone,
resulting from the form and solution procedure for the governing equation. The algorithm is demonstrated
to work well for infiltration fronts, steady-state and transient water tables as well as the transient seepage
faces. The convergence efficiency of the Picard iteration is very good and no oscillation occurs. The
algorithm is presented in sufficient detail to facilitate its easy implementation, and it is validated by
comparison with three published, illustrated sets of experimental data.

Key words: Richards’ equation; saturated-unsaturated seepage flow; finite element method; transient

water table; infiltration (REHE:Z= #)
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