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１．The kind and characteristic of the 
sediment disaster
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①Slope
failure

②Debris flow ③Land
slide

Groundwater
influences 

Heavy rain 
influences 

Heavy rain and steep 
slope influences 



3. Objectives

・ August 2014, heavy rainfall occurred around 
Hiroshima City,  leading to large scale debris 
flows

・ Slope failures,  debris flows into the  Hiroshima 
City, killing 77 people

・ July 2018, heavy rainfall occurred around 
western part of Japan,  leading to large scale 
debris flows and sediment disasters

・It is important to elucidate the frequency and 
impact of previous disasters and assess the 
probability of future disasters
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2.1 Reconstruction of debris flows frequency 
in Hiroshima, 2014.
-Geology of investigated area
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Hiroshima
Yamaguchi



Aerial photograph of Asakita-ku area
（ Hiroshima , Kabehigashi）

Debris
Flow
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2.2 Debris flow 
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The house and car near  
the river destroys 

The edge of the dam destroy 



３．Investigation method of sediment
disasters

①Morphological analysis（aerial photograph
analysis ）

②Geological reconnaissance, morphological
survey

③Geological survey（bore hole survey）
④Ｍonitoring survey of displacement of the ground

（groundwater  monitoring, inclinometer, etc)  
⑤Soil test , insite test
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4.Survey method our study

・Observation of the debris flow sediments

and distinguish the stratum

・Radiocarbon dating（14C) from the debris flow 

deposits 

・Determine the depositional age of the debris 

flow deposits 

・Compare the disaster record with historical 

documents
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4.1 Sediment disaster hazard map by 
morphological analysis 

（Asaminami-ku, Hiroshima)
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http://www.city.hiroshima.lg.jp/www/contents/1256201335621/ind
ex.html

Flood estimation area
Special warning
zone(red）

Warning zone(yellow）

http://www.city.hiroshima.lg.jp/www/contents/1256201335621/ind


Out crop of the debris flow sediments
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layer② Irregular structure

Cobble size gravel
Debrisflow sediments

layer③ Parallel structure

Upper:Debrisflow sediments
Lower：Medium sand-silt layer

boundary



Field survey and carbon sample

Radiocarbon dating（14C)

from the debris flow 

deposits 
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5. Chronology of past debris flows events 
Kabehigashi Age Miiriminami Age Yagi Age Yagi Age Midorii Age Midorii Age koi Age Itsukaichi Age Debris flow Histrical

AD. Ueyama River Geo-slicer Geo-slicer Miyashita Riv.er Event interval document

2005-2009 2014

1980-1982,1998-2001 1801-1892 1735-1805 1806-1893 6 1850.6.1

1760-1805） （嘉永3年）

1730-1783 318  【祇園町誌】

1551-1634 1521-1654 1450-1523 1521-1575 5 1532.4.2

1464-1529 1439-1486 1432-1472 1485-1660 （天文元年）

1310-1361 1415-1444  【陰徳太平記】

1206-1270 1260-1305 400

1064-1154 1165-1285 1020-1205

1035-1158 991-1032 1011-1048 1035-1205 980-1035 4
881-978

774-888 300

678-774 3 809（大同４）

543-630 427-576 2
401-536 426-554

400

 57-140 1
 25-126

BC. 915-818 1690-1540

1891-1746
2625-2546,2541-2488

12,223-11,956

   : The generation of the carbonate sample Estimated outbreak time Calm time(peat layer deposit)

【類聚國史】
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0
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7 164
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Debris flow recurrence interval of 150–400 years



6. Representative record of the stone
monument and document in Hiroshima
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After Fujimoto（2016）

100〜150 years ago
from present

place outbreak day
passed
　year

remarks

1.Asaminami-ku June　1ｔｈ　1850 164年 document

2.Nukushina higashi-ku July 11th 1926 92年 monument

3.Yanohigashi-5　 July 15th 1907 111年 monument

4.Koyaura-4　Saka　town July 15th 1907 111年 monument

Asaminami-
ku

Nukushina

Yanohigashi

Koyaura



Record of the stone monument

September 11th, 1926.（大正十五年）
Nukushina Village, Hiroshima
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The date and time of the disaster, the scale of damage, and the 
amount of money were recorded.



7. Purpose of construction of monument

• Memorial service for the victims
• Record of the disaster for the future
• Thank you to everyone for helping with 

the recovery⇒The construction costs were likely 
covered by donations and contributions
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8. Historical record of Nankai-Tokai earthquake
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Interval
92-212 year

Next Earthquake
2038 year ？



Flood and damage of house
Nankai  earthquwake Kochi city
Dec. 21,1946     (1,400 dead and missing)
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( photo by Kochi Univ.)



Historical document
Earthquake damage report of Kochi

『Kokuryouki』
（Hoei earthquake:October 4, 1707）
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（Transcribed Record）



9. Distribution map
Stone monument of disasters

(Geographical Survey Institute GIS Map)
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Kochi

Hiroshima

Yamaguchi Shikoku Island

Sed. Disaster:60
Earthquake/Tunami：62

Shikoku Island



GIS Map description of the monument
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Name

Location

Description
of the tradition



Stone monument and information sign

Hoei earthquake（1707） and Ansei
earthquake （1854）: Built in 1858

Tosa City,Kochi

23The damage situation was recorded



1. Previous debris flows have occurred seven times

2. The frequency of destructive debris flows seems 

to be once every several hundred years at each stream

3. Comparison with the history record of the disaster

4. Debris flow recurrence interval of 150–400 

years, Hiroshima

5. Field survey and 14C dating, literature study 

to elucidate the frequency 

24

Conclusion：1



Conclusion：2

6.Telling future generations of the natural disaster

7.Knowing past disasters and local history will 

help prepare for future disasters

8.It is important to record and communicate disasters

9.Stone monuments are the most powerful method of

recording(in temples or schools)
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Thank you very much
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