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Lumping of Kinematic Wave Equation Considering Field Capacity

Yutaka ICHIKAWA*, Yasuaki MURATA** and Michiharu SHIIBA*

* Graduate School of Engineering, Kyoto University
** Graduate School of Engineering, University of Tokyo

Synopsis

This paper describes a method to lump a kinematic wave equation which considers field capacity
of hill slope soil layer. The method is based on a method to lump a general kinematic wave equation,
which has been developed by the authors. The kinematic wave equation considering field capacity and
the method to lump a general kinematic wave equation are firstly shown, followed by the explanation
on the method to lump the kinematic wave equation considering field capacity. This kinematic wave
equation contains free water content h; in addition to discharge per unit width q and total water content
h as relating state variables in the form of the parameter. Thus the lumping method which has been
developed by the authors cannot be applied to this equation as it is. In this paper we develop a way
to apply the lumping method to this equation by changing a variable of integration from h to hy in the
lumping process. The lumped model derived from the kinematic wave equation considering field capacity
is applied to simulate runoff processes of Daido River basin and Katsura River basin. Then effectiveness
and problems of the lumping method are verified by comparing the results with the calculation results of
a distributed runoff model and the observation results.

Keywords: Field capacity, Runoff model, Kinematic wave equation, Lumping, Digital topographic information
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