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Fig. 1 The Toga River basin and the Omote-Rokko river
Source:

basins. Hyogo Prefecture handout at the

presentation on August 22, 2008.
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Fig. 2 The Toga River basin and hydrologic monitoring

and observation stations. Source: Fujita (2009).
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Fig. 3 Longitudinal sectional view of the Toga River.
Source: Hyogo Prefecture handout at the presentation on
August 22, 2008.

Photo 1 The Toga River taken at the down stream of the
Kabuto-bashi Bridge.
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Fig. 4 Observed water level at the Kabuto-Bashi station

and observed ground rainfall at the Tsurukabuto station.
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Table 1 Comparisons of the heavy rainfall at the Tsurukabuto station on July 28, 2008 and the top ten historical

observed rainfall records at the meteorological observatories of Kobe and Himeji.

(il 1 2 3 4 5 6 7 8 9 10 7 — & HH
Rio(mm) 28.0 245 235 234 23.0 22.0 220 220 21.0 20.0 1937/1~2009/2
Reo(mm) 87.7 758 615 60.8 56.5 55.0 525 50.3 502 50.2 1897/1~2009/2

[ 1 2 3 4 5 6 7 8 9 10 T — 2 Wi
Rio(mm) 23.5 23.0 225 20.6 20.0 20.0 20.0 19.5 195 19.0 1949/2~2009/2
Reo(mm) 70.5 53.0 505 50.0 48.1 455 455 43.0 425 42  1949/2~2009/2

Rio : H K 10 25 BEAK E(mm), Reo: HAK 1 BRI FK & (mm)

Table 2 Estimated return periods of ten minutes rainfall and 1 hour rainfall of the heavy
rainfall at the Tsurukabuto station on July 28, 2008.

FHF 10 &

3 REECEEOE L4534l , SLSC=0.032

FF B () 400 200 150 100 80 50 30 20
ek CE(mm) 30.8 289 282 27.1 264 251 23.8 224
M 10 W& 3 FEEHIE# S 4, SLSC=0.025

FF B () 400 200 150 100 80 50 30 20
ek CE(mm) 27.3 257 25.1 241 236 225 21.2 20.2
A 1RFERE 3 B¥ce ey Tn, SLSC=0.029

F B () 80 50 30 20 10 5 3 2
Rk CE(mm) 69.9 652 60.1 56.1 49.1 419 36.3 31.2
MRS 1 RPN 3 REod e S sy A, SLSC=0.021

FEIIHE (F) 80 50 30 20 10 5 3 2
gk E(mm) 65.5 61.0 56.2 524 461 39.8 350 30.9
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Fig. 5 Topographic representation of the watershed model for the Toga River basin. The sub-basins 1, 2, 3 and 4 are

the residential area, and the other is mountainous area.
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Table 3 Model parameter values of the distributed
hydrologic model.

Parameter Mountainous area  Residential area
n(m's) 03 0.06
Ka (m/s) 0.01 .
ds (m) 0.4 0.0
de (m) 0.2 0.0
PG 6.0 -
N T ) T e ]
T"".‘ Water Levelssmbess 1 |
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Fig. 6 Observed water level and simulated discharge at
the Kabutobashi station.
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Fig. 7 Radar

simulation. The green line shows the catchment mean

rainfall for distributed hydrologic
rainfall for sub-basin 4, which is believed to be a
dominant source of the discharge. The red line shows the

catchment mean rainfall derived from the radar data.
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Fig. 8 Discharge from each sub-basin. The red line is the

river discharge at the Kabutobashi station.
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Fig. 9 Discharge from each sub-basin in the case that the

parameter values of all sub-basins are set to the type of

the residential area. The red line is the river discharge at

the Kabutobashi station in the case.
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Fig. 10 Simulated discharge at the Kabutobashi station

using a distributed hydrologic model with radar rainfall.
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Fig. 11 Simulated discharge at the Kabutobashi station

model with the

using a distributed hydrologic

Tsurukabuto ground observed rainfall.
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Frequency Analysis and Rainfall-Runoff Analysis of the Toga River Flush Flood in July 2008
to Prevent the Water Accident

Yasuto TACHIKAWA*, Shunsuke ESAKI**, Michiharu SHIIBA* and Yutaka [CHIKAW A ***

* Department of Urban and Environmental Engineering, Kyoto University
** Undergraduate School of Global Engineering, Kyoto University
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Synopsis

The sudden water level rising caused by the severe rainstorm at the Toga River in July 2008 claimed
five people. To prevent the water accident, a distributed rainfall-runoff analysis is conducted to understand
the sudden runoff phenomena. The rainfall-runoff analysis and observed camera images revealed that
discharge which caused the sudden water level rising came from the residential area and contribution from
the mountainous area was quite small. It is proposed that only to monitor the discharge at the upper reaches
is insufficient to prevent the accident; detailed distributed rainfall-runoff analysis with radar rainfall is
essential to predict the runoff phenomena at the urbanized small catchment; and to foster the common view
to keep off from the river at the alert of heavy rainfall warning is indispensable to avoid the accident.

Keywords: Toga River, flush flood, rainfall frequency analysis, runoff analysis, distributed rainfall-runoff
model





