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On the Effect of Channel Density on Surface Runoff
—Hydraulic Experiment and Computer Simulation—

By
Teruki Fukuzono

National Research Center for Disaster Prevention, Japan

Abstract

Through recent development of land use both in rural and urban areas, drainage
channel networks have increased considerably. Drainage density and changes in it
affect the runoff process, especially surface runoff. It has been found thatthe devel-
opment of drainage systems results in a shorter time of concentration and larger peak
discharge of flood runoff than before. In order to confirm these effects, large-scale
hydraulic experiments and computer simulations by using hydraulic equations of open
channels are very useful, and do not have such drawbacks of observations that would
require a certain amount of investment and a considerable duration for obtaining
adequate data.

An experimental plot, 40 m in length, 15.1 m in width, and 1/1000 in gradient,
was constructed of mortar. On the plot, the number of channels (i.e. channel den-
sity) is variable and time distributions of artifitial rainfall can be controlled (Fig. 1).

A summary of the results follows.

Heavier rainfall induces a shorter rising time for runoff (Fig. 2).

The more channels there are, the shorter is the rising time for runoff (Fig. 3).

The more channels there are, the higher is the peak and the shorter is the time
of concentration of runoff (Fig. 4).

These results are confirmed also by computer simulation (Fig. 3).

Unsteady flow analysis is found to be useful for examining the effects of chan-
nels (Figs. 6 & 7). Some detailed procedures related to this computation are dis-
cussed (Figs. 8-15).

A further development of this theme is expected, judged from the close agree-

ment of the results of computer simulation with those of hydraulic experiment.
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