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NUMERICAL EXPERIMENTS ON OPTIMUM IDENTIFICATION
OF SERIES TANKS MODEL FOR RUNOFF ANALYSIS

By Akihivo NAGAI and Mutsumi KADOYA

Synopsis

There remain many problems unsolved in the application of the mathematical optimization
techniques to the parameter identification of the series tanks model with sixteen unknown parameters
for runoff analysis. This paper discusses some of these problems fundamentally by the techniques
of numerical experiment. The results are summarized as follows:

1) The chi-square criterion is generally recommended as the objective function for the pur-
pose of finding a set of optimum parameters of the model.

2) The efficiency of thc SP method (Standardized Powell method) is sometimes affected by
the ordering of variables.

3) The SP method by an optimum ordering system may be more powerful than the SDFP
method (Standardized Davidon-Fletcher-Powell method) for the purpose.

4) The true model is easily searched by using the data of drought years, but not by the ones
of rainy years.

5) The efficiency of the standardization system is not seriously affected by the initial set of
parameters chosen in the common sense.
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Table 1. The data of daily precipitation.

Rain D]\?t(z:jii:)e, Station Remarks

1 731 Kyoto D.M.O. Drought period: Jan. 1, 1939 — Nov. 31, 1940
2 730 Kyoto D.M.O. Wet period: Jan. 1, 1953 — Nov. 31, 1954
3, 400 Mt. Aso June 15, 1974 — July 19, 1975
4 | 800 Eigenji Dam Oct. 1, 1972 — Nov. 9, 1974
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