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Unsteady Flow Model with Variable Roughness Coefficient
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Abstract

An unsteady flow model is developed that allows variable roughness coefficient for each
computational point according to its spatial position and the discharge. A step function or a power
function can be used for functional relation between the discharge and the Manning's roughness
coefficient. The model is applied to the reach of the South Han River between the Chungju Dam and
Paldang Dam, and model parameters are estimated by optimization. Estimated parameters of both the
step function model and the power function model show that Manning’s roughness coefficient
decreases as the discharge increases. This tendency is more noticeable for the upstream reach of
Yeoju compared to the downstream reach. It turns out that the stages calculated by the variable
roughness coefficient model agree better with the observed ones than those by the conventional fixed
parameter model.

Keywords ' unsteady flow model, variable roughness coefficient, optimal estimation, South Han River
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