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1. Lessons learned from the recent flood disasters in 
Japan, such as the 2000’s Tokai Heavy Rainfall 
Disaster and the 2004’s Typhoon 23 Disaster.

2. Review of the modern history of Japan’s flood 
disaster management and the recently ongoing 
changes towards risk management, particularly in 
the direction of increased integration over space, 
time and the bundle of policies. 



Typhoon No.23 and

Tokai Heavy Rainfall Disaster



Kyoto
Typhoon 23
Oct, 2004 Nagoya

Heavy Rainfall
Sep, 2000



Facts in Kyoto Prefecture

• 380 mm/day rainfall :heaviest since after 
Typhoon No.13 in 1953.

• Return period of 300 mm/day rainfall is 100 
year.

• Intensive and unexpected (想定外) scale of 
heavy rainfall.

• Simultaneous, scattered disaster.



Typhoon No.23 (Tokage)

Source: Japan Meteorological Agency http://www.data.kishou.go.jp/

• 90 dead, 4 missing and 486 
wounded.

•188 houses destroyed, 914 half 
damaged and 10,584 partly 
damaged. 

•21,812 buildings inundated and 
40,105 flooded under floor.
(消防白書：White Paper of National Fire 
Department) 



Source: Japan Meteorological Agency http://www.data.kishou.go.jp/

Typhoon No.13 (1953)
• 393 dead, 85 missing and 
2,539 wounded.

• 8,604 houses destroyed, 
17,467 half damaged. 

• 144,300 buildings inundated 
and 351,575 flooded under floor.
(消防白書：White Paper of National Fire 
Department) 



Typhoon No.23 - Heavy Rainfall

http://www.kkr.mlit.go.jp/plan/2004-taihu-23/jpeg-img/15.html

近畿地方整備局: MLIT Kinki Regional Development Bureau

Precipitation Observation Site (Fukuchiyama, Kyoto)
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Typhoon No.23 - Heavy Rainfall

http://www.kkr.mlit.go.jp/plan/2004-taihu-23/jpeg-img/15.html

近畿地方整備局: MLIT Kinki Regional Development Bureau

Water Level  (Yura River, Oct. 19 to 22)
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What were found problems?

• Intensive and unexpected (想定外) scale of 
heavy rainfall.

• Simultaneous, scattered disaster.



Sightseeing Bus is isolated in Yura River

http://www.kkr.mlit.go.jp/plan/2004-taihu-23/jpeg-img/15.html

近畿地方整備局: MLIT Kinki Regional Development Bureau
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Ministry of Land Infrastructure and Transportation 
http://www.mlit.go.jp/river/index/saigai.html



http://kyoto-np.jp/kp/topics/kanren/taifu23/taifu23.html



Missed FAX message

• Huge volume of information is sent by FAX 
without priority

→ Important information was missed or took 
too much time to be checked.
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Risk Communication Model
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What about FAX failure?
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Early-warning did not work

• Evacuation order is announced in 5 
municipalities, 12% inhabitants evacuated.

• Evacuation recommendation is announced in 
7 municipalities, 15% inhabitants evacuated.

• Voluntary evacuation is announced in 9 
municipalities, only 2% inhabitants evacuated.



Number of fatalities in a series of heavy rainfall and 
typhoon disasters from June (Typhoon No.6) to October 

(Typhoon No.23), 2004

Inside/Outside Sex (Ages above 65)
Heavy Inside 8人 Male 2人/  (2人)
Rainfall      Female 6人/ （6人）

(21人) Outside13人 Male 9人/ （6人）
Female 4人/ (3人)

Inside 61人 Male 29人/ (19人）
Typhoon Female 32人/ （22人）
(180人) Outside119人 Male 92人/ （50人）

Female 25人/ ( 12人)

(Source: Kawata 2005)



• People did not know or understand the 
meaning of “order”, or “recommendation”.

• Government missed timing for announcement.
→ Preliminary alert information is set up.
Risk Communication in emergency
→ Confirmation message is necessary.

Confusion about warning message
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Inundation at Shelter
• 4 official shelters were not functioned because 

of inundation.



Village Isolation

道路全面通行止め（最大時）２６路線３０か所
車両の進入できない集落（最大時）８集落
Villages  (舞鶴市 Maizuru City)

7集落 Villages 58世帯 Households（宮津市
Miyazu City）



朝日新聞 Asahi Shimbun， April 14, 2005



Vulnerability

Exposure

想定（設定）内

Expected （Planned & Designed）

想像可能内 Imaginable Domain

to be governed

想定外 Beyond Expectation

想像不可能 Non-Imaginable

Hazard

Disaster Risk Risk Management

How could it 
be damaged?

What could 
happen?



Lessons Learned

• Enhancement of post-disaster government 
within organization (inter-organization)

• Early-warning/ evacuation system among 
multiple organizations/ groups (intra-
organization)

• Increased mitigation/ preparedness for flood/ 
landslide disaster

• More integrated risk management



Published Hazard Map
Maizuru City
http://www.city.maizuru.kyoto.jp/



Number of Municipalities introduced hazard maps
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New Research Challenges



Participatory Risk Mapping

• From hazard map to participatory risk mapping.

• Katada et. Al.



Collaborative Modeling

• End-victim’s view
• Tatano et. Al.



Disaster (Flood) Risk Display System

Kyoto University

Takuya Matsumoto, Hirokazu Tatano 
and Norio Okada



Enlarged map with image of river, railway and roadway



Select a house



Loss of house property (Input furniture, display loss and graph)

Input property

Risk curve domain

C
alculated loss dom

ain



Loss of a house property



Calculated Damage in a house (Result)

C
urrent Furniture A

llocation

Selected Flood Scenario
Furniture R

eallocation plan considering Inundated D
epthInundated Depth



Example for 3D-CG

• Bird’s-eye view



１時間経過



２時間経過



３時間経過



４時間経過



５時間経過



６時間経過



７時間経過



８時間経過



９時間経過



１０時間経過



１１時間経過



１２時間経過



１３時間経過



Inundating process from arbitrary 
viewpoint

• Location of Viewpoint: Biwajima Koen Park
• Direction of Viewpoint: North (horizontal)
• Height of Viewpoint: 2m from Ground
• Display Interval: 1 hour





























Tokai Heavy Rainfall

中央防災会議 http://www.bousai.go.jp/oshirase/h13/130126chubo/shiryo3_3.html



Facts in Nagoya Area

中央防災会議 http://www.bousai.go.jp/oshirase/h13/130126chubo/shiryo3_3.html

• Daily rainfall 428mm in Nagoya (double amount of the previous 
record) on September 11th, 2000

• 10 dead, 115 wounded, 31 buildings destroyed, 172 buildings 
damaged.

• 22,894 buildings flooded, 46,943 buildings inundated

• Evacuation order/recommendation announced to about 220,000 
household, 580,000 people (Number of evacuee is apprx. 65,000 
at maximum)



http://www.pasco.co.jp/corporate/disaster/info_00091301.html

Damaged Urban Areas

http://www.sougo-chisui.jp/shinkawa/gou.html









日本経済新聞 April 19, 
2005

Nikkei Journal

Heavy rainfall 
management: priority to 
urban area

Equity principle reviewed 
by MLIT

Linked to actual land 
uses

Possible revision of River 
Law



Japan’s History of Disaster



The Fatalities and Missing People in Japan Caused by Natural Disaster

阪神・淡路大震災↑

(１９９５)

Hanshin-Awaji Great 
Earthquake

↑伊勢湾台風(１９５９)

Isewan Typhoon

↑枕崎台風(１９４５)

Makurazaki Typhoon



河川行政の歴史
Japan’s Modern History of River Management



事前対応的(proactive)

災害リスク軽減(risk mitigation)型+災害対応能
力開発型(preparedness)

先見的・事前警戒的アプローチ
(anticipatory/precautionary approach)

適応的マネジメント(adaptive management)

総合政策的アプローチ
(comprehensive policy-bundle approach)

ボトムアップ・参加型計画
(bottom-up, participatory approach)

事後対応的(reactive)

緊急対応的(emergency and crisis 
management)

対応マニュアル型アプローチ
(countermeasure manual approach)

事前確定的計画(predetermined planning)

個別セクター(部門限定)型対応アプローチ
(sectoral countermeasure approach)

トップダウン・コマンド型計画
(top-down, command approach)

21世紀型の総合防災計画
21st century integrated disaster planning and 
management

旧来の典型的防災計画
Conventional disaster plan

新旧の防災計画の比較

New and Old Disaster Plans



Yodo River Basin Committee 
(淀川水系流域委員会)

http://www.yodoriver.org/index.html （Only in Japanese）



Mitigation Preparedness      Response        Rescue/Relief       Recovery  Restoration
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自助

Individual’s Role

共助

Community’s Role

公助

Government’s Role

介在者 Catalyst





 社会  
Society continuality 

共  

生

存  産  

自    活    力  

自己  
Individual

（-）

自己  
Individual

（+）
命  

Survivability at Risk 
活  

Vitality at Risk 

リスク限界  
Risk Boundary

身体力  

Vitae System Model



Source: The General Insurance Association of Japan
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