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Abstract

This paper presents the effect of numerical parameters, such as grid size and
grid ratio, on the outflow hydrograph of a unit-width plane in the linear
Muskingum-Cunge method. The numerical results depend on Courant number C
and cell Reynolds number D, two physically and numerically meaningful param-
eters. As C approaches 1 and D increases, the numerical dispersion-relating os-
cillations are difficult to occur. The numerical oscillations occur in the front of
a propagating wave for C < 1, while smaller oscillations occur behind the wave
for C > 1 due to the numerical diffusion effect. For a plane with a small value
of characteristic reach length L (e.g., a steep plane), the numerical solution of
the Muskingum-Cunge method is similar to that of the kinematic wave method,
which shows no wave attenuation. However, for a plane with a large value of L
(e.g., a mild plane), the Muskingum-Cunge method leads to the diffusion waves
which are essentially independent of the Courant number. Accordingly, the
Muskingum-Cunge method will be suited for the routing of the catchment with
relatively mild slopes.
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