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INTRODUCTION

In Japan, the number of localized downpours has increased recently. Some of them resulted in 

flash floods with sudden rise of the water stage. The reality is that there is no unique 

definition of flash flood, but varieties of the definitions by various countries or international 

organizations. So far, in Japan, there have been a lot of studies on debris flows. Here, flash 

flood is defined as the phenomena with very rapid rise of water stage but with low sediment 

content not like debris flows. The authors studied seven flash floods in which water stage rose 

so rapidly that they caused human losses in Japan. Furthermore, two cases of flash floods 

where flash floods were considered to be differently initiated were described in detail.

METHODS

The authors have gathered information on 7 flash flood events occurred in Japan. In the two 

sites of the seven, the authors conducted field surveys to estimate the highest water stage 

through mud line or something distinctive and to find evidences of topographic changes or 

temporary natural dams during flood.   

At the same time, the authors conducted laboratory experiments focusing on the role of 

floating logs in the formation of temporary natural dams which seems to be strongly 

associated with occurrences of flash floods. In the experiments, standing logs are placed 

inside of the experimental flume. 

The authors also conducted rainfall-runoff calculation through the rational equation using the 

radar-rainfall data which are calibrated by the densely-distributed terrestrial raingauge 

network. The value obtained through the calculation was compared to the measured water 

stage in the downstreams. 

RESULTS AND DISCUSSIONS 

In all the cases which resulted in some human losses, it was found that the water stage rose 

with the rate of 50-100cm/10-30 min. The authors also found the cases where victims were 

killed by flash floods because of no rainfall in the vicinity but strong localized rainfall far in 

the upper streams. These cases showed that the sudden rise of water stage was very hazardous 

for the people in the river.
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As far as the surveys having executed so far, there seems to be two types of flash floods, one 

of which would be triggered by natural-dam-break and the other of which would not.

Firstly, in the sites where the surveyors found evidences of natural-dam-break, the authors 

found not only big boulders with their diameter of around 1 meter but also step-pools or 

floating logs near the point where the flash flood had been initiated. In fact, eyewitnesses said 

that flash floods occurred several times in one event in these cases. Integrating this 

knowledge, it seems to be possible to imagine that small natural dams would have formed and 

broken under the situation that large boulders and tree trunks flew down.

Through the laboratory experiments, it was inferred that the standing logs might prevent 

floating logs contained in the flows from flowing down and cause the formation and break of 

temporary natural dams, which could cause the occurrence of flash floods.

Secondly, the authors studied the cases of flash floods where any evidences of natural-dam

break, such as floating logs or other materials that could block the river, were not found in the 

upper streams. The authors found some characteristics of the topography of drainage basins 

where this type of flash floods occurred. In the upper reach, the channel bed are mostly

covered with large rocks or outcrops and the upper basin forms caldera topography. These 

characteristics helped rain water to discharge immediately and in the temporarily

concentrated manner. It could be considered that these characteristics resulted in the rapid rise 

of water stage in the lower reach and killed people.

In order to confirm this hypothesis, the authors conducted rainfall-runoff calculation as 

explained above. The calculations showed good coincidences between the estimated and 

calculated peak discharge in the examples where no evidence of natural-dam break was 

found(Table 1). This showed that the localized rainfall and its concentration was sure to cause 

the flash flood measured in the downstreams.

Table 1   Calculated and estimated peak discharge in the recent examples of the flash flood 
disasters in Japan 

Calculated Estimated

Yubiso Aug. 06, 2000 20.7 8.6 42 18-51
31 people washed away; 1 killed, 9 injured

Shibira Jul. 19, 2006 0.7 70.3 28 170
1 person killed and damages to some houses

Evidences of natural-dam break were found

Sakawa Aug. 17, 2006 369 7.9 485 312
24 people washed away; 2 killed

Tominami Aug. 22, 2006 41.5 5.9 48 40
4 people washed away; 2 killed

Kushida Aug. 27, 2006 368 2 123 112
2 people washed away; 1 killed

Kenichi Sept. 10,2006 63.2 3 39 33
1 person killed

Shiratsuchi Sept. 16, 2006 0.7 120 16 50
3 people washed away; 2 killed

Evidences of natural-dam break were found
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CLOSING REMARKS 

This study has shown some aspects of the mechanisms of flash flood disasters in Japan. The 

authors would like to make advance the study further and expand the findings to mitigate

flash flood disasters not only in Japan but also in the world.
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