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INTERRELATIONS OF FLOOD RUNOFF MODELS
——Flood Runoff in Natural Hilly and Urban Watersheds——

By Akikiro Nacar and Mutsum: Kapova

Synopsis

This paper discusses the interrelations of three typical flood runoff models, such as the tanks
model of series type, the storage function model and the kinematic runoff model, through the results
of flood runoff analysis in the River Shimokari of natural hilly watershed, and the River Tenjin of
urban area. The optimum parameters of the tanks and storage function models are estimated
by applying the Powell’s conjugate gradient method. The main results are summarized as follows:

Runoff from the first tank of the tanks model in the Shimokari basin is equivalent to surface
runoff and subsurface runoff, that from the second tank to interflow, and that from the third and
fourth tanks to groundwater runoff.

The tanks model composed of the two tanks gives the accurate results in the sense of engi-
neering practice in the Tenjin basin where surface runoff is the most important component.

There exist several tanks models obtained by the optimization technique. The models are
differ from each other in the parameters but show almost the same relation between storage and
discharge.

The storage function models in both basins correspond to the kinematic runoff model for
overland flow of the Manning’s or Chezy’s type. The parameters of the storage function model
are estimated from the kinematic runoff model or the practical formula for the time of concentration,
and yet the estimated values are closer to the optimum parameters.

Comparing the tanks and storage function models in both basins, it is clear that the storage
effect on direct runoff of the Tenjin basin is less than that of the Shimokari basin.
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Fig. 2. Model of the Shimokari basin for the kinematic runoff
analysis.

Fig. 1. Physiographical map of the
Shimokari basin.
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Fig. 3. Physiographical map of the Tenjin basin.
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Table 1. Records of rainfall and discharge used for runoff analysis in
the Shimokari basin.

Total rainfall Max. 1 hr .
Date depth rainfall Peak dl:charge
(mm) (mm/hr) (m?s)
June, 1969 196.0 30.0 9.41 -
Sept., 1971 213.8 30.4 5.55
Sept., 1972 143.0 30.0 7.08
Aug., 1975 132.0 315 3.76
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Table 2. Records of rainfall and discharge used for runofl analysis in
the Tenjin basin.
Total rainfall Max.. 10 min Peak discharge
Date depth rainfall (m3)s)
(mm) (mm/10 min)
Aug., 1973 33.5 14.5 28.8
June, 1974 125.5 10.5 37.2
July, 1974 46.0 10.0 90
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Fig. 17. Relation between (h;—c¢,) and @, in Fig. 7 for various first tanks in the Shimokari
basin.
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Fig. 18. Relation between (h;—¢;) and @ in Fig. 7 for various first tanks in the Tenjin basin.
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