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LUMPING OF THE KINEMATIC WAVE MODEL

By Takuma TAKASAO and Michiharu SHIIBA

Synopsis

The kinematic wave flow model, which is a distributed runoff model, is transformed
into a lumped runoff model which we call a “reservoir cascade” model.

The reservoir cascade model is obtained through the following procedure: the flow field
is partitioned into a number of sections; the relation of the discharge at the end of each
section and the storage within the section is determined by assuming that the water-surface
profile can be approximated by that in a steady state; each section is regarded as a reser-
voir having the above storage-discharge relation, and the total system is regarded as a
cascade of reservoirs.

After investigating several methods of partitioning the flow field, we found it prefera-
ble to partition the flow field so that the propagation time of rainwater disturbance in a
steady state within each section is equal to each other, because it is robust against numerical
round-off errors.

The relation of the lumping error and the number of reservoirs is clarifyed and is su-
mmarized in the form of a figure.
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Fig. 2 Simulation of kinematic wave flows by reservoir cascade models (a) with b;=1

and (bjwith b, given by eq. (3.4)
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