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Synopsis

Several problems have been examined to propose the practical methods for applying the

mathematical optimization technique to the identification of the series tanks model with sixteen
unknown parameters for the long term runoff analysis. The data used are the daily ones of
precipitation and runoff for the period of 1973-1979 in the Eigenji Dam basin of 132 km? and of
19751976 in the Ichinotani basin of 0.13 km?. On the basis of numerical experiments, the SDFP
(Standardized DFP) method has been chosen as the optimum identification technique to be used
here under the Chi-Square criterion of errors to be minimized.
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The results of practical examination are summarized as follows:

The water balance constraint is indispensable for identifying the model, by which good
accuracy is expectable in the period of prediction, too.

The data of drought years, even if their length is short, are effective for the model identification
of good accuracy.

Excluding the data of runoff greater than a given level from the evaluation of errors is fairly
effective if no data of drought period are available for the model identification.

Permitting the one-day shift back of observed runoff is effective for improving the model,
because the influence of night rainfall cannot be neglegible.

Excluding the data of runoff in snow season from the error evaluation may he permitted
becausc of the uncertainty in the estimation of snowfall.
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Table 1. Evapotranspiration used for runoff analysis of the Eigenji Dam Basin (mm/day).

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

1.2 1.4 2.2 3.3 3.8 4.0 4.8 5.9 3.9 2.8 1.9 1.2
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Table 2. Data and results in the Eigenji Dam Basin.

Data used for Identification |Identified| Water | Relative Error in Each Section
No. | Period Model | Balance | 4.1 | 4.2 43 | 44 | 46
I | Nov. 20,1973 — Nov. 8,1974 | E-1 0.005 0.267 | | I
11 Nov. 8, 1974 — Jan. 20, 1976 \ E-2a 0.005 [ 0.300 . ! !
E-2b o | 0301 | ‘ '
II1 Nov. 20, 1973 — Jan. 20, 1976 E-3a 0.005 0.295 (0.245)
E-3b 005 0312
E-5 0.005 | (0.317) 0.222
E-7 0.005 | (0.288) 0.269
v Nov. 20, 1973 — Jan. 1, 1977 E-4 | 0.005 ;7 0.275 |
\' Jan. 20, 1977 — Jan. 16, 1979 E-6 0.005 0.260 1
E8 | 0005 , , 0.252

Note: Relative errors are the ones obtained in the identified period.
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Table 3. Adjustment factor of precipitation for snow season over the Eigenji Dam Basin.

. Elevation (m) Area Month, j
Region | e mean (km?) <3 | 4 5~10 11 12
1 280- 510 395 | 32.9 1.0 1.0 1.0 1.0 1.0
2 510- 740 625 548 1.4 1.2 1.0 1.2 1.4
3 740~ 970 855 32.9 18 | 14 1.0 ! 14 1.8
4 970-1240 1085 10.9 18 | 14 .0 14 1.8
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Fig. 8. An example of simulated hydrographs in the Eigenji Dam Basin.
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Fig. 16. An example of simulated hydrograph in the Ichinotani Basin.
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