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An Analysis Method of Saturated-Unsaturated Steady Flow
from Rainfall by Finite Elements
By
Hiroshi Ohkura

National Research Center for Disaster Prevention, Japan

Abstract

A saturated-unsaturated steady flow of soilwater and grounwater from rainfall
is formulated as a boundary value problem of nonlinear partial differential equation of
elliptic type. On the raining surface and scepage out surface, there are annoying
boundaries which cannot be arranged boundary conditions a priori. Overcoming the
nonlincality and the unfixed boundary conditions, the boundary value problem is
transformed into nonlinear simultaneous equations by Galerkin finite element method,
and an alogorithm for solving the nonlinear simultancous equations is proposed. By
the algorithm constituted of iterative method, considerably strong nenlinear problems
can be solved. This suggests that there are many applications of this algorithm to
simulate nonlinear phenomena which can be transformed into nonlincar simultancous

cquations.,
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