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Great Natural Disasters in the WorldGreat Natural Disasters in the World

Source: Munich RE. 2005



Economic losses and insured losses with 
trend

Source: Munich RE. 2005



Trend of Natural Disaster in the worldTrend of Natural Disaster in the world

L t t hi di t i lik l t• Larger catastrophic disaster is more likely to 
occur. 

f f– Number of Disaster for which some international aid 
is executed. 
60 90 1 3– 60s：90s=1:3

• Economic losses glowed in high rate
– 60s：90s= 1:9

• Insured losses increased in higher rate
– Anti-catastrophe insurance available in high-income 

countries
– 60s：90s =1：16



What is happening?

• Increase in exposure : 
Population and assets are 
concentrating to hazardous areaconcentrating to hazardous area

• Vulnerability : Population and y p
assets have not enough 
resistance against natural hazardsresistance against natural hazards



Natural Hazard →Disaster
Consequences of
Human Behavior

Population

Vulnerability: degree of resistance of the 
asset & population against disaster

Population 
& AssetExposure：population and asset 

exposed to the threat of naturalexposed to the threat of natural 
hazards

Hazard: Flood, Earthquakes,,etc



Urban population is dominating in the world

http://www.faculty.fairfield.edu/faculty/hodgson/Courses/so11/population/urbanization.htm



Disasters in Asia，2007

Source: Munich Re, 2008



1975-2006 Disasters and Impacts 
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Proactive risk financing is less used in 
developing countries

Source: Warner 2005.



Current and ideal disaster risk management 
counter measures in developing countries

Source: Warner 2005.



ISSUESISSUES

• Needs for Integrated Disaster Risk 
Managementg

• How to fill the gap in the last mile between 
knowledge and practice?knowledge and practice? 



P ti C tP ti C t MM ffProactive CounterProactive Counter MeasuresMeasures ofof
DisasterDisaster Risk ManagementRisk Managementgg

R isk 
A vo idance/P revention

L and use R egulation

R isk 
A vo idance/P revention

L and use R egulation

R isk 
A vo idance/P revention

L and use R egulation

R isk 
A vo idance/P revention

L and use R egulation

R isk 
A vo idance/P revention

L and use R egulation

R isk 
A vo idance/P revention

L and use R egulation

R isk 
A vo idance/P revention

L and use R egulation

R isk 
A vo idance/P revention

L and use R egulation

R isk 
A vo idance/P revention

L and use R egulation

R isk 
A vo idance/P revention

L and use R egulation
R isk C ontro lR isk C ontro l

L and use R egulationg

M itiga tions
B uilding code
H igh T ech Instrum ents:

M itiga tions
B uild ing code
H igh-T ech. Instrum ents:

A ctions taken  
before catastrophic 
events as to

L and use R egulationg

M itiga tions
B uilding code
H igh T ech Instrum ents:

M itiga tions
B uild ing code
H igh-T ech. Instrum ents:

A ctions taken  
before catastrophic 
events as to

R isk C ontro lR isk C ontro l
L and use R egulationg

M itiga tions
B uilding code
H igh T ech Instrum ents:

M itiga tions
B uild ing code
H igh-T ech. Instrum ents:

A ctions taken  
before catastrophic 
events as to

R isk C ontro lR isk C ontro l
L and use R egulationg

M itiga tions
B uilding code
H igh T ech Instrum ents:

M itiga tions
B uild ing code
H igh-T ech. Instrum ents:

A ctions taken  
before catastrophic 
events as to

L and use R egulationg

M itiga tions
B uilding code
H igh T ech Instrum ents:

M itiga tions
B uild ing code
H igh-T ech. Instrum ents:

A ctions taken  
before catastrophic 
events as to H igh-T ech. Instrum ents:

(A ctuator, dum per, etc)
H igh T ech. Instrum ents:

(A ctuator, dum per, etc)
events as to  
prevent/reduce 
(direct) losses

H igh-T ech. Instrum ents:
(A ctuator, dum per, etc)
H igh T ech. Instrum ents:

(A ctuator, dum per, etc)
events as to  
prevent/reduce 
(direct) losses

H igh-T ech. Instrum ents:
(A ctuator, dum per, etc)
H igh T ech. Instrum ents:

(A ctuator, dum per, etc)
events as to  
prevent/reduce 
(direct) losses

H igh-T ech. Instrum ents:
(A ctuator, dum per, etc)
H igh T ech. Instrum ents:

(A ctuator, dum per, etc)
events as to  
prevent/reduce 
(direct) losses

H igh-T ech. Instrum ents:
(A ctuator, dum per, etc)
H igh T ech. Instrum ents:

(A ctuator, dum per, etc)
events as to  
prevent/reduce 
(direct) losses

R isk F inanceR isk F inance

R isk T ransfer
Insurance
A R T , C at-B ond

R isk T ransfer
Insurance
A R T , C at-B ond

R isk F inanceR isk F inance

R isk T ransfer
Insurance
A R T , C at-B ond

R isk T ransfer
Insurance
A R T , C at-B ond

R isk F inanceR isk F inance

R isk T ransfer
Insurance
A R T , C at-B ond

R isk T ransfer
Insurance
A R T , C at-B ond

R isk F inanceR isk F inance

R isk T ransfer
Insurance
A R T , C at-B ond

R isk T ransfer
Insurance
A R T , C at-B ond

R isk F inanceR isk F inance

R isk T ransfer
Insurance
A R T , C at-B ond

R isk T ransfer
Insurance
A R T , C at-B ond

Needs for integration
R isk F inanceR isk F inance

R isk A cceptance
B uilding R isk  R eserve
Self-Insurance, C aptive

R isk A cceptance
B uild ing R isk  R eserve
Self-Insurance, C aptive
F i i

A ctions taken 
before catastrophic 
events as to  prepare 
funds for recovery

R isk F inanceR isk F inance

R isk A cceptance
B uilding R isk  R eserve
Self-Insurance, C aptive

R isk A cceptance
B uild ing R isk  R eserve
Self-Insurance, C aptive
F i i

A ctions taken 
before catastrophic 
events as to  prepare 
funds for recovery

R isk F inanceR isk F inance

R isk A cceptance
B uilding R isk  R eserve
Self-Insurance, C aptive

R isk A cceptance
B uild ing R isk  R eserve
Self-Insurance, C aptive
F i i

A ctions taken 
before catastrophic 
events as to  prepare 
funds for recovery

R isk F inanceR isk F inance

R isk A cceptance
B uilding R isk  R eserve
Self-Insurance, C aptive

R isk A cceptance
B uild ing R isk  R eserve
Self-Insurance, C aptive
F i i

A ctions taken 
before catastrophic 
events as to  prepare 
funds for recovery

R isk F inanceR isk F inance

R isk A cceptance
B uilding R isk  R eserve
Self-Insurance, C aptive

R isk A cceptance
B uild ing R isk  R eserve
Self-Insurance, C aptive
F i i

A ctions taken 
before catastrophic 
events as to  prepare 
funds for recovery

Combination of Risk 
control and financing 

i i t t!Finite, etcF inite, etcfunds for recovery 
process F inite, etcF inite, etcfunds for recovery 
process F inite, etcF inite, etcfunds for recovery 
process F inite, etcF inite, etcfunds for recovery 
process F inite, etcF inite, etcfunds for recovery 
process measure is important!



Economic loss caused by disasters can be reduced 
not only by mitigation but also financing!not only by mitigation but also financing!



Ex：Activity overlaps between young and old people as a
disaster risk potential

i h
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Land Use
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Ex. Effectiveness of 
hazard map type of
i f i fBuilt Environment
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disaster mitigation

Social Schemes
C l d C i
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i t

Ex.Spatial-Temporal Impacts of 
the disaster  on urban infrastructures 

Culture and Convention

N t l E i t

against 
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Natural Environment

yy

Strong enough 
against the 
disaster

Trade through road networks



Implementationp
= Fill in (an unknown gap) ( g p)

to complete at each endto complete at each end 

(mutual efforts)(mutual efforts)
Okada 2005Okada,2005



What We knowWhat We know

A lApply

Wh t th dWhat they need



Foresight

What they 
(we) may

What we 
(they) may

g

(we) may 
need

(they) may 
know



Wh t WE

What we What we

What WE
KNOW and CAN 

ACTWhat we 
know more 

and can

What we 
need  more 

and can

ACT 
TOGETHER

and can 
act

and can 
act

Okada 2005

IMPLEMENTATION DYNAMISM SYNERGY
Okada,2005



Projects of DRM in GCOE HSEProjects of DRM in GCOE HSE 
Ed ti d R h N t l Di t• Education and Research on Natural Disaster 
Risk Management: Flood, Earthquake and 
Tsunami , etc.Tsunami , etc.
– Ph.D students will take courses and conduct research 

related his/her interest belonging to a laboratory 
under supervision of expert in the natural disasterunder supervision of expert in the natural disaster 
studies. 

• Implementation Strategies of Disaster Risk p g
Management in Asian Megacities: China, India, 
Vietnam, Malaysia, etc.

P bl i t d h i th ifi fi ld– Problem oriented research in the specific fields are 
encouraged to find the way for filling the gaps 
between knowledge and practice. 



Research Purpose in Mumbai baseResearch Purpose in Mumbai base

• Focusing on Mumbai, where is a Asian mega-city 
which exposed to natural hazards, the project aims at 
conducting an field research for developingconducting an field research for developing 
methodologies on 
(1) conducting integrated urban diagnosis for Asian mega-cities 
andand 
(2) developing socially implementable prescriptions for 

increasing coping capacity against natural disaster. 
The project is expected to contribute for the advances of– The project is expected to contribute for the advances of 
academic knowledge in implementation science which 
explain mechanism of social implementation. 



Phase 1: Urban Diagnosis

Mumbai Municipalf db k Mumbai Municipal 
Cooperation（MMC)

feedback

Disaster Prevention School of Planning and 

Data, Information Data, Information

Research Institute 
(DPRI), Kyoto University

g
Architecture （SPA)
Built-Form & Habitat Vulnerability Analysis

Infrastructure Vulnerability Analysis:

Urban Diagnosis (Risk Assessment Possible options)Urban Diagnosis (Risk Assessment, Possible options)



Phase 2: 
Implementable Action Plan DevelopmentImplementable Action Plan Development

Lifeline InfrastructureLifeline 
Authorities

Infrastructure 
Managers

Action Plan WS for 
Disaster Risk Management Plan

CitizensFirms

Disaster Risk Management Plan
Mumbai Municipal 
Cooperation（MMC)p （ )
Organizer

Disaster Prevention S h l f Pl i d

Action Research Action Research

Disaster Prevention 
Research Institute 
(DPRI), Kyoto University

School of Planning and 
Architecture （SPA)

Methodology for Social Implementation of viable solutions



Thank you for your attention!



Higher vulnerability in less income countriesg e u e ab ty ess co e cou t es

Source: Munich Re. 2005

Large natural disasters over period 1980- 2005



S ll i t l di t l iSmaller insurance coverage natural disaster losses in 
lower income countries

Source: Munich Re. 2003

Large natural disasters over period 1980- 1999



Heterogeneous Damages in Capital
= Existing capital in low productivity= Existing capital in low productivity 

because of the lack of the destroyed capital

Economic recovery occurs more rapidly !


