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Error Analysis of Muskingum—Cunge Flood Routing Method
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Abstract

Error analysis of finite difference equation on the Muskingum—Cunge flood routing method
with free time and space weighting factor was carried out. The error analysis shows that the
numerical solution of the Muskingum-Cunge method becomes diverged with time when the
sum of time weighting factor and space weighting factor is greater than 1.0. Numerical
diffusion increases when the sum of time weighting factor and space weighting factor
decreases. Numerical diffusion and numerical oscillation increase when the grid resolution is
coarse. Numerical experiments and field applications show that the Muskingum-Cunge method
with free space weighting factor is more effective for simulating the flood routing with great
peak diminution than conventional Muskingum-Cunge method with fixed space weighting
factor, 0.5.

Keywords - flood routing, Muskingum-Cunge method, error analysis, numerical diffusion,
numerical oscillation
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