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Sensitivity analysis of effective imperviousness estimation for small urban watersheds
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Abstract

In this study, a runoff hydrograph and runoff volume were calculated by using the kinetic wave theory for small urban watersheds
based on the concept of low impact development(LID), and the effective imperviousness was estimated based on these
calculations. The degree of sensitivity of the effective imperviousness of small watersheds to the impervious to pervious area ratio,
infiltration capability, watershed slope, roughness coefficient and surface storage depth was then analyzed. From this analysis,
the following conclusions were obtained: The effective imperviousness and paved area reduction factor decreased as the infiltration
capability of pervious area increased. As the slope of watersheds becomes sharper, the effective imperviousness and the paved
area reduction factor display an increasing trend. As the roughness coefficient of impervious areas increases, the effective
imperviousness and the paved area reduction factor tend to increase. As the storage depth increases, the effective imperviousness
and the paved area reduction factor show an upward trend, but the increase is minimal. Under the conditions of this study, it
was found that the effective imperviousness is most sensitive to watershed slope, followed by infiltration capability and roughness
coefficient, which affect the sensitivity of the effective imperviousness at a similar level, and the storage depth was found to have

little influence on the effective imperviousness.
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