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This is the summary of research activites by Disaster Prevention Research Institute, Kyoto University
responding to the 2017 flooding and land slide disaster at the northern Kyusyu area.
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SURFACE CHANGE

Masahiro CHIGIRA, Yuki MATSUSHI, Daizo TSUTSUMI, Gonghui WANG, Sumio
MATSUURA, Issei DOI, Manabu HASHIMOTO, Toshitaka KAMAI

We investigated landslide hazards induced by 2017 July rainstorm in northemn Kyushu from various view points. We found
landslides occurred concentratedly in areas with rainfalls over 200 mm in 3 hours, and that landslides dominated in granodiorite
and pelitic schist areas because of their weathering process and gravitational deformation processes. Shallow landslides in gran-
odiorite areas could be evaluated in a long term by modelling soil formation. Numerical analysis involving water filtration and
slope stability is now going on. Location of a large landslide was detected by the analysis of seismic records and the SAR tech-
nigque was helpful to evaluate the effects of landslides. Numerous numbers of tree logs discharged with debris and water is due
to the presence of large trees remaining on slopes without enough maintenance.
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OVERVIEW AND FOCUS POINTS ON FLOOD DISASTERS
Tetsuya SUMI

This manuscript reports the summary of flood damages and each focusing points that the flood control
research group in the Disaster Prevention Research Institute, Kyoto University. Selected focus points are
as follows: 1) the north side of the Chikugo River was a disaster inexperienced area so far, 2) a large
amount of driftwood occurred due to forest collapse and river bank erosion in Hita's forestry area, 3) large
amount of sediment discharged from the weathered granite area, 4) it is showing the form of complex dis-
aster of flood, sediment and driftwood, 5) in small rivers without dam, floods flowed out as it is in a short
period and caused disasters, 6) out of many irrigation ponds, some expanded disaster damages because of
pond collapses, whereas, without collapses, some reduced damages downstream by trapping driftwood
and sediment, 7) some Sabo dams trapped not only sediment but also some driftwoods 8) In the dam res-
ervoir, Teraiuchi dam has played an enormous role by controlling three elements of flood, sediment and
driftwood, and large flooding possibly occurred downstream without dam. Based on the characteristics of
such damage, we reported from the viewpoints of extreme value statistics of rainfall and runoff / flood
analysis, integrated analysis of slope failures and floods in heavy rainfall, flow path / bed fluctuation due
to sediment discharge and flood damage characteristics, sediment and flooding analysis in the down-
stream area, the driftwood trapping effect and the downstream flood risk mitigation effect in the dam.
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INTEGRATED SIMULATION OF LANDSLIDE AND FLOOD ON A HEAVY
RAINFALL EVENT IN AKADANI RIVER BASIN, ASAKURA CITY

Masaharu FUJITA and Kazuki YAMANOI

The disaster happened by huge rainfall in Northern Kyu-shu island, 2017 is characterized by the multiple
hazards related to flood and landslides. We have been developing a multi hazard simulator integrating a
landslide prediction model, sediment supply model, and rainfall/sediment runoff model. In this study, we
applied the model to Akadani river basin located in Asakura city employing Radar-AMeDAS composite
rainfall data and grain size distribution data obtained by field sampling. As a result, the risk of landslides
was gradually increased during the term of rainfall peak. In contrast, the risk of flood rapidly increased with
the riverbed aggradation due to the sediment transport and production by landslides. In this disaster, evac-
uation seemed to be difficult because of strong rainfall after increasing the landslide index and flood risk.
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STATISTICAL ANALYSIS OF EXTREME RAINFALL AND FIELD
INVESTIGATION AND MODELING OF RUNOFF-INUNDATION PROCESS FOR
NORTHERN KYUSHU FLOODING IN 2017

Shigenobu TANAKA and Takahiro SAYAMA

This article reports statistical analysis of extreme rainfall and rainfall-runoff-inundation simulation for
the 2017 Northern Kyushu flooding. Statistical analysis based on hourly rainfall at Asakura and Hita indi-
cated that rainfall depths with relatively short durations record broke the historical maximum records at
each location. In particular, rainfall depths recorded at Asakura during this event exceeded more than two
times of historically recorded values in case of rainfall durations between 4 to 20 hours. In terms of flood
simulations, this study used both original and post disaster topographic data to simulate flooding in tribu-
taries of the Chikugo river. The simulation suggested that the topographic change associated to large vol-
ume of sediment inflow from upstream landslides is important to simulate this flooding. The deposit sedi-
ment in the rivers and floodplains caused the expansion of flood inundation areas.
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SEDIMENT YIELD CHARACTERISTICS OF DEBRIS FLOWS AND SEDIMENT
DISASTER DUE TO BED AND CHANNEL DEFORMATION
DURING 2017 NORTHERN KYUSHU FLOOD

Hiroshi TAKEBAYASHI

Effect of multiple surface landslides on the flow characteristics of debris flow is discussed by use of field
survey and numerical analysis. Additionally, sediment disasters due to bed and channel deformation which
were happen during 2017 Northern Kyusyu flood. Results of numerical analysis show that multiple surface
landslides affect on the sediment yield characteristics of debris flow well. Additionally, the possibility that
channel shifts form local scouring around the bridge pier of JR Kyudai-honsen and causes the callapse of
it is discussed.
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FIELD SURVEY AND NUMERICAL SIMULATION OF
FLOOD AND SEDIMENT INUNDATION IN KATSURA RIVER BASIN

Kenji KAWAIKE, Yuki YAMADA and Hajime NAKAGAWA

In the Katsura River basin, one of tributaries of the Chikugo River, severe flood inundation happened in
July, 2017. According to the authors’ field survey, in the western area of the Katsura River basin, 0.5 m
inundation mark and small sediment concentration was found. On the other hand, in the eastern area, we
found several clear mark of more than 1 m inundation, and large amount of sediment deposition.

Numerical simulation was carried out to reproduce the situation of flood and sediment inundation. In the
western part of the river basin, the calculated inundation area agreed well with the observed one even with-
out sediment effects. However, in the eastern area with high sediment concentration, it was difficult to
reproduce the inundation area and water depth even in the case considering the sediment effects.
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Estimation of Driftwood Trapping in the Terauchi Dam Reservoir and its Mitigation Ef-
fects on Downstream Flood Damages

Tetsuya SUMI, Waku SUZUKI, Yusuke OGISO, Sohei KOBAY ASHI, Yasuhiro
TAKEMON and Sameh KANTOUSH

By the heavy rain in the northern part of Kyushu in July 2017, many rivers in the Chikugo River sys-
tem were flooded and caused serious damage. In the Sata River located in the middle basin of the Chiku-
go River system, a large amount of driftwood flowed into the Terauchi dam due to the intensive flood. If
driftwood had flowed into the downstream and had been clogged by the bridge piers, the Sata River might
have overflowed in wide area near the bridges. Actually, there was little damage in the downstream area
because Terauchi dam had effects of flood control and driftwood trapping. In this study, the quantitative
estimating method was developed by using the image processing software, Image J, to estimate driftwood
volume and sizes over the reservoir area. In addition, the influence of driftwood trapping by the Terauchi
dam on the downstream flood damage reduction was estimated by using two-dimensional hydraulic

TELEMAC -2D model.
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SETTING “MY OWN SIGNAL” FOR EARLY EVACUATION

Katsuya YAMORI, Kensuke TAKENOUCHI and Yasuyuki KANO

It is not safe to rely totally on disaster informations (early warnings) provided by Japanese Meteorolog-
ical Agency and local government in the case of evacuations from extremely local and temporal heavy
rain disasters. This type of information should be utilized effectively, however, it is more important for
local residents to set “my own signal” for early ecavuation. We can find a couple of good practices in the
2017 heavy rain disaster in Northern Kyushu, in which local people saved their lives successfully by their
own, based on a “my own signal” framework. It is necessary to make full use of various types of infor-
mation, including historical knowledge on regional disasters in the past and actual observations by local
people on on-going emergent phenomena. A radical reconstruction of the relationship between infor-
mation producer (governmetal oraganizations) and user (local people) is needed for future improvement
of disaster reduction, rather than a straightforward advancement of disaster information technology itself.
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CONSIDERATION ON ROLE OF DISASTER INFORMATION
THROUGH TIME-LINE ANALYSIS ON RESIDENTS’ ACTIONS
- COOPERATION IN FUTURE BETWEEN LOCAL DISASTER PREVENTION
AND DISASTER INFORMATION -

Kensuke TAKENOUCHI, Yasuyuki KANO and Katsuya YAMORI

We had the survey on cases of successful evacuation in Northern Kyushu Heavy Rainfall in 2017 and
check the details of residents’ actions and the local background. In addition, the relationship between the
actions and disaster information was analyzed through time-line. As a result, we found the disaster ac-
tions by their judgements based on their original standards and there are various kinds of backgrounds
(local disaster prevention culture) to share such disaster prevention in local areas. Moreover, the result of
the time-line analysis showed their standards can function efficiently in disasters. From the results, we
considered role in future of disaster information and suggested new disaster information which can sup-
port local residents’ action based on their original standards and can make them function in real disasters.
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PLOTTING HISTORICAL DISASTER ON HAZARAD MAP
—COLABORATION BETWEEN LOCAL DISASTER HISTORY AND DISASTER
PREVENTION—

Yasuyuki KANO, Kensuke TAKENOUCHI and Katsuya YAMORI

Informations extracted from historical disasters can be used as disaster information. We collected his-
torical articles describing dsasters caused by heavy rain around Asakura city damaged by Northern Kyu-
shu Heavy Rainfall in 2017. Disaster caused by heavy rain occurred repeatedly. Here we focused on arti-
cles from which place and time of disasters can be extracted. Hevy rains in 1720 and 1758 caused inunda-
tion and landslide. The places are plotted on topographical map and haard map. The time series are listed.
We examined the mothod to utilize historical disaster information for disaster information.
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COMMUNITY POLICY ON WATER-RELATED DISASTER PREVENTION
IN FUTURE AGAINST UNEXPERIMENTED AND UNEXPECTED DISASTERS

Kensuke TAKENOUCHI, Yasuyuki KANO and Katsuya YAMORI

Policies on water-related disasters have some essential issues and these issues have been discussed in
each past disaster. However, they haven’t been resolved enough, so we check situations which cause such
issues through the surveys on Northern Kyushu Heavy Rainfall in 2017 from view of research fields; dis-
aster history, disaster information and local disaster prevention, and considered the community policy in
future. This report summarized the community policy on water-related disaster prevention against unex-
perienced and unexpected disasters based on the results of the researches. This proposal includes three
cooperations; the one between local disaster history and hazard map (introduction of disaster history into
the present), the one between hydrological and meteorological information and residents’ disaster con-
sciousness (use of natural science information in community) and the one between local disaster treat-
ment and personal disaster action (creation of disaster prevention culture in future).
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