Fr By PR v 2 BRI 225 19799107

556.14:556.332.6

SE R Z O HRE R IEIT X 2 — ik
—F BB O RAE & % DffREE—

A B fg*
PRSI 5 iR 2 2 —

An Analysis Method of Vertical Rainfall Infiltration
by Finite Elements

—Derivation of Calculative Error and its Elimination—
By
Hiroshi Ohkura

National Research Center for Disaster Prevention, Japan

Abstract

The fundamental equation, based on Richards’ theory of capillary potential and

equation of continuity, of one dimensional infiltration
2 (R (1)
at ozl oz /
was solved after being transformed into simultaneous equations by the method of
weighted residuals for space and the finite difference method for time. In the above,
@ is volumetric water content; f is time; K(¢) is permiability for unsaturated soil; ¢
is capillary potential; A& is total potential; and z is vertical coordinate.
In order to apply the same equation in the saturated and unsaturated regions of

over and under the ground-water surlace, the equation (1) is changed into

an gh _a oh "
= K¢y — ) , 2
g ot az (\ $2FF ) (2.
then equation (2) is transformed into pepular simultaneous equations as unknown kil
{ o BEE e
(apsprn £om i Cum (3)

In the above, 4f is interval of time step; superscript means time step; subscript means
space position; the notations having one subseript are vectors; and the notation having
two subscripts are matrices. When there appears a wetting front clearly in the analytic
region, the solutions of equation (3) have a large error which causes a loss of water
balance.

So as to eliminate the error, equation (1) is directly translormed with remaining

f, into
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alleni =20 0L) . (4)

But equation (4) cannot be solved by the reason of its non-convergency.
So equation (3) is solved after being mixed with equations (4), and the error of

this solution is smaller than one hundredth of the error in case of equations (3) only.
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