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Hourly Runoff Analysis by

the Self-Regulating Tank Model

Yoshiharu Shiotsuki , Kyota Kida and Jury Fukami (Dept.of Civil Eng.)

The basin seems to have his own autonomous and non-linear work in controlling
his water in runoff process which is performed not by the rainfall directly, but by
the storage water change in the basin. Two methods were introduced to depict his
work in the preceding papers. One is based on the Normal Basin Hydro-cycle Rate
(NBHR). The other is using the self-parameter regulating 1 Tank Model (SRTM)
which automatically finds the water exit height and discharge rate according to the
storage amount in the tank. These are far easier methods to carry out as compared
with Tank Model (TM), performed by numerous try and error works to find its
structure and parameters. The analytical results of daily runoff analysis show the
best adaptability of SRTM in most basins. This paper investigates the usefulness of

SRTM in case of hourly runoff analysis.
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Figure 1 . Self-parameter regulating Tank
Model
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Figure 2a. Comparison of the calculated runoff, Qa (by SRTM), Qt(by T M), and Qe (by NBHR)
with the observed Q during the rain, centered at July 11,1975 ; Case 1 of Kiyagawa Dam river

basin.
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Figure 2b. Hourly changes of the observed rainfall R, and the runoff,Q,Qa,Qt,Qe during Case 1 rain of
Kiyagawa Dam river basin. Time is shown by rain continuation hours from rain beginning. R

in upper figure is the observed hourly rain, mm/hr, input to each model.
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Figure 3a. Comparison of the calculated runoff, Qa (by SRTM), Qt(by T M), and Qe (by NBHR)
with the observed Q during the rain, centered at June 25,1981 ; Case 2 of Kiyagawa Dam

river basin.
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Figure 3b. Hourly changes of the observed rainfall R, and the runoff,Q,Qa,Qt,Qe during Case 2 rain of

Kiyagawa Dam river basin.
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Figure 4a. Comparison of the calculated runoff, Qa (by SRTM), Qt(by T M), and Qe (by NBHR)

with the observed Q during the rain, centered at Sep. 13,1991 ; Case 3 of Kiyagawa Dam river

basin.
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Figure 4b. Hourly changes of the observed rainfall R, and the runoff,Q,Qa,Qt,Qe during Case 3 rain of

Kiyagawa Dam river basin.
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Figure 5a. Comparison of the calculated runoff, Qa (by SRTM), Qt(by T M), and Qe (by NBHR)
with the observed Q during the rain, centered at June 23,1999 ; Case 4 of Kiyagawa Dam river

basin.
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Figure 5b. Hourly changes of the observed rainfall R, and the runoff,Q,Qa,Qt,Qe during Case 4 rain of

Kiyagawa Dam river basin.
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Qt(by T M), and Qe (by NBHR)

with the observed Q during the rain, centered at Sep.21,1991 ; Case 5 of Kiyagawa Dam river

basin.
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Figure 6b. Hourly changes of the observed rainfall R, and the runoff,Q,Qa,Qt,Qe during Case 5 rain of

Kiyagawa Dam river basin.
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Figure 7a. Comparison of the calculated runoff, Qa (by SRTM), Qt(by T M), and Qe (by NBHR)
with the observed Q during the rain, centered at August 8,1992 ; Case 61 of Ikumikawa Dam river basin.
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Figure 7b. Hourly changes of the observed rainfall R, and the runoff,Q,Qa,Qt,Qe during Case 61 rain of

Ikumikawa Dam river basin.
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Qt(by T M), and Qe (by NBHR)

with the observed Q during the rain, centered at July 27,1993 ; Case 71 of Ikumikawa Dam

river basin.
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Figure 8b. Hourly changes of the observed rainfall R, and the runoff,Q,Qa,Qt,Qe during Case 71 rain of

Ikumikawa Dam river basin.
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Figure 9a. Comparison of the calculated runoff, Qa (by SRTM), Qt(by T M), and Qe (by NBHR)
with the observed Q during the rain, centered at July 3,1995 ; Case 81 of Ikumikawa Dam

river basin.
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Figure 9b. Hourly changes of the observed rainfall R, and the runoff,Q,Qa,Qt,Qe during Case 81 rain of

Ikumikawa Dam river basin.
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Figure 10a. Comparison of the calculated runoff, Qa (by SRTM), Qt (by T M), and Qe (by NBHR)
with the observed Q during the rain, centered at June 28,1997 ; Case 91 of Ikumikawa Dam

river basin.
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Figure 10b. Hourly changes of the observed rainfall R, and the runoff,Q,Qa,Qt,Qe during Case 91 rain

of Tkumikawa Dam river basin.
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Figure 11a. Comparison of the calculated runoff, Qa (by SRTM), Qt(by T M), and Qe (by NBHR)
with the observed Q during the rain, centered at Sep. 24,1999 ; Case 101 of Ikumikawa Dam

river basin.
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Figure 11b. Hourly changes of the observed rainfall R, and the runoff,Q,Qa,Qt,Qe during Case 101 rain

of Tkumikawa Dam river basin.
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Figure 12a. Comparison of the calculated runoff, Qa (by SRTM), Qt (by T M), and Qe (by NBHR)
with the observed Q during the rain, centered at Sep. 24,1999 ; Case 10 of Ikumikawa Dam
river basin. Case 10 is the result for the same period and place as Case 101, but the basin

mean rainfall value was used to each method, while Rakanzan rainfall data only used in Case
101.
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Figure 12b. Hourly changes of the observed rainfall R, and the runoff,Q,Qa,Qt,Qe during Case 10 rain

of Ikumikawa Dam river basin
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