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10 Minutely Flood Analysis by

the Self-Regulating Tank Model

Yoshiharu Shiotsuki  (Dept. of Civil Eng.)

Simple two methods for runoff analysis were introduced 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 and hourly runoff analysis show the reliable
adaptability of SRTM in most basins. This paper describes the usefulness of SRTM

for 10 minutely flood analysis in urban river basin.
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Figure 3a. Comparison of the calculated 10 minute base runoff, Qa (by SRTM), and Qe (by NBHR)

with the supposed Qt (estimated by T M) at the river mouth of Nakashimagawa in Nagasaki City during

the rain observed at Nagasaki Marine Observatory on July 23,1982 Nagasaki Torrential Rain Event.
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Figure 3b. 10 minute changes of the observed rainfall r10 and the runoff,Qt,Qa,,Qe during the rain

observed at Nagasaki Marine Observatory. Horizontal scale shows the rain continuation time in 10

minutes from rain beginning. R in upper figure is the observed 10 minute rain, mm/10min, input to each

model. V in middle figure shows the river basin storage water in mm estimated by two methods, Vt(by

TM) and Va(by SRTM). Urban inundation begins when Vt becomes over 35mm line.
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Figure 3c. 10 minute changes of the observed rainfall r10, the SRTM storage Va mm, the river

discharge QQQ in m”*3/sec, and the flood water depth H m at the river mouth area of Nakashima River

during Nagasaki Torrential Rain. Va,QQQ,and H are calculated by SRTM. Observed maximum lhr rain

R1 and maximum 3hr rain R3 are 128mm and 313mm, respectively. Inundation and Flood
begin at T = 130th minute (Va exceeds 50mm), and Tfld=180th minute (QQQ exceeds the

maximum river drainage maxQ=160m" 3/sec) from rain starting time.
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Figure 5a. Comparison of the calculated 10 minute base runoff, Qa (by SRTM), and Qe (by NBHR)
with the supposed Qt (estimated by T M) at the river mouth of Urakamigawa in Nagasaki City during
the rain observed at Nagayo JR Station on July 23,1982,Nagasaki Torrential Rain Event.
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Figure 5b. 10 minute changes of the observed rainfall R, and the runoff,Qt,Qa,,Qe during the rain

observed at Nagayo.
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Figure 5¢. 10 minute changes of the observed rainfall r10, the SRTM storage Va mm, the river
discharge QQQ in m"3/sec, and the flood water depth H m at the river mouth area of Urakamigawa
River during Nagasaki Torrential Rain. Va,QQQ,and H are calculated by SRTM. Observed maximum
1hr rain R1 and maximum 3hr rain R3 are 173mm and 330mm, respectively. Inundation and
Flood begin at T = 140th minute (Va exceeds 50mm), and Tfld=230t minute (QQQ exceeds

the maximum river drainage maxQ=750m"3/sec) from rain starting time.
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Figure 7a. Comparison of the calculated 10 minute base runoff, Qa (by SRTM), and Qe (by NBHR)

with the supposed Qt (estimated by T M) at the river mouth of Hchirougawa in Nagasaki City during

the rain observed at Tarami Fire Station on July 23,1982,Nagasaki Torrential Rain Event.
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Figure 7b. 10 minute changes of the observed rainfall R, and the runoff,Qt,Qa,,Qe during the rain

observed at Tarami.
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Figure 7c. 10 minute changes of the observed rainfall r10, the SRTM storage Va mm, the river

discharge QQQ in m"3/sec, and the flood water depth H m at the river mouth area of Hachirougawa

River during Nagasaki Torrential Rain. Va,QQQ,and H are calculated by SRTM. Observed maximum

1hr rain R1 and maximum 3hr rain R3 are 150mm and 325mm, respectively. Inundation and
Flood begin at T = 110th minute (Va exceeds 50mm), and Tfld=180th minute (QQQ exceeds

the maximum river drainage maxQ=250m"3/sec) from rain starting time.
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Figure 9a. Comparison of the calculated 10 minute base runoff, Qa (by SRTM), and Qe (by NBHR)
with the supposed Qt (estimated by T M) at the river mouth of Majimegawa in Ube City for the planned
hyetograph given by Talbot Eq. with the maximum 7hr rainfall, R7=250mm,and the peak 10 minute rain

at the 210™ minute from rain beginning.
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Figure 9b. 10 minute changes of the planned rainfall R, and the expected runoff,Qt,Qa,,Qe at the river

mouth during the rain.
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Figure 9¢. 10 minute changes of the planned rainfall r10, the SRTM storage Va mm, the river
discharge QQQ in m"3/sec, and the flood water depth H m at the river mouth area of Majimegawa
River. Va,QQQ,and H are calculated by SRTM. Planned maximum lhr rain R1 and maximum 3hr
rain R3 are 70mm and 155mm, respectively. Inundation and Flood begin at T = 140th
minute (Va exceeds 50mm), and Tfld=260t minute (QQQ exceeds the maximum

river drainage maxQ=230m"3/sec) from rain starting time.
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Figure 9d. Results of flood analysis at the river mouth area of Majimegawa River in under Dam
control. Dam is planned to be constructed at the left upper most of Fig.8. Planned rain is as same as
Fig.9c. The estimated maximum river flow maxQQQ=216m"3/sec would not cause flood,

while inundation begins at T = 140t minute (Va exceeds 50mm).
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