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Experimental Study on Changes of Runoff Characteristics
due to Difference of Basin Conditions
—— Increase of Flood Velocity due to Increase of impervious Area —

By
Teruko Sato and Sigetsugu Uehara

National Research Center for Disaster Prevention, Japan

Abstract

This paper describes an experimental study on the effects of changes of basin
conditions due to urbanization on its runoff characteristics in a basin model, using a large-
scale rainfall simulator in National Research Center for Disaster Prevention.

The dimensions of the basin model are 15 m in width and 40 m in length with 30 em
soil layer which consists of an upper 10-cm thick loamy soil layer and a lower 20-cm thick
clayey soil. Basin slopes are given a 3% transverse inclination and a 1% longitudinal
inclination, and a channel is set in the center of the basin. Changes of the basin condition
are given by changing the coverage rates of sheet zincs from 0% to 25%, 50%, 75% and
to 100% which simulates the increase of impervious area in a basin due to urbanization.
Four rainfall types are supplied repeatedly : pulse, step, sine and modified actual rainfall
types.

The following results are obtained on the relation between the increasing impervious
area and runoff characteristics, especially depletion coefficients of hydrographs, namely
accelerating runoff :

1. The depletion coefficient increases in accordance with the increase of effective
precipitation due to the increase of impervious area.

2 . The depletion coefficient increases in accordance with the decrease of the mean
roughness of a basin model due to the increase of smooth impervious area.

3 . The runoff rate reaches nearly 100% in the impervious area, while in the pervious
area, it increases in accordance with the saturation rate of the upper soil layer.
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