IRIDeS

APRU Multi-Hazard (MH) Summer School 2020

Urban Disaster Risk Reduction:

Japan as a disaster-prone country and
learning from past disasters

International Strategy for Disaster Mitigation Lab.
International Research Institute of Disaster Science (IRIDeS)
Tohoku University, Japan

Osamu MURAOQO




Contents

How do you evaluate urban disaster risk?

Disaster Life Cycle

Japan as a Disaster-prone Country and Learning
from the Past Disasters




1

'How do you evaluate urban
disaster risk?
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The mechanism of disaster occurrence
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Detinition of Urban Disaster Risk

Urban Disaster Risk

= Hazard * Vulnerability * Exposed Value
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Vulnerability
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The characteristics and circumstances of a community, system or asset
that-make it susceptfible to th ing effects of a hazard.







What we ask citizens to do to prevent g
the spread of the new coronavirus

To prevent COVID-19 outbreaks, every single citizen must take action to
avoid “infecting others” and “getting infected”.

A\ Avoid the “Three Cs”

3. Close—-contact

2. Crowded places mttmg%
with many people nearby Such a € .
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https://www.ih-osaka.or.jp/english/2020/04/01/coronavirus/




Detinition of Urban Disaster Risk

Urban Disaster Risk

= Hazard * * Exposed Value




Hazard and Vulnerability
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Meguro and Murao: Comprehensive Disaster Management of Regions and Cities (2016)




Hazard and Vulnerability
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Meguro and Murao: Comprehensive Disaster Management of Regions and Cities (2016)
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'Disaster Life Cycle




Disaster Life Cycle

Disaster

Prediction & Early Damage
Warning NV Assessment

Recovery
(Reconstruction)f

Py /Information &

Communication
Meguro and Murao: Comprehensive Disaster Management of Regions and Cities (2016)




Q: What 1s mitigation and preparedness?




Hazard and Vulnerability

What is Disaster Management

VULNERABII.ITY
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Structural Mitigation

Mitigation - A
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STRUCTUAL MITIGATION
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Landuse Mitigation

Mitigation - B

LANDUSE MITIGATION
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Structural and Landuse Mitigation

Mitigation - C

STRUCTUAL & LANDUSE MITIGATION

Copyright © GK Kyoto All right reserved |




Mitigation

m Activities aimed at eliminating or reducing the
occurrence of a disaster and reducing the effects of
unavoidable disasters.

m Measures that will reduce the potential for damage
to a facility or structure from a disaster event.

(FEMA)




Preparedness

Preparedness
O
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PREPAREDNESS
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Preparedness

m Activities taken to help save lives and minimize
damage by preparing people to respond
appropriately when an emergency 1s imminent.
Preparedness includes planning to respond when
an emergency or disaster occurs and working to
increases available to respond effectively.

(FEMA)




Disaster

Disaster = f (Hazard, Vulnerability)

DISI}.STER
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Response
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Response

m Activities occurring during or immediately
following a disaster designed to provide
emergency assistance to the victims of the event,
reduce the likelihood of secondary damage and to
expedite recovery operations.

(FEMA)




Recovery
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Recovery

m Activities traditionally associated with providing
Federal supplemental disaster recovery assistance
under a disaster declaration. Recovery includes
individual and public assistance programs that
provide temporary housing assistance, grants, and
loans to eligible individuals and government
entities to recover from the effects of a disaster.

(FEMA)




Build Back Better (XD R VEER)

Sendai Framework for Disaster Risk Reduction ({lUl& B #E4H), 2015

for Disaster Risk Reduction
2015 - 2030
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'J apan as a Disaster-prone Country
and Learning from the Past
Disasters




Hazard: World Earthquake Map




Vulnerability: Wooden House Congested Districts
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Photo: O. Murao




Japanese Traditional House Made of Wood and P“er







1657 Meireki Great Fire in Edo Period (Old Tokyo)

1657 1872 1923 1945 1976 1986 1995

Edo Tokyo I\/queﬁ:n




Public Open Space in Ryogoku to Prevent Fire Spread

4 | £
' Edo Tokyo Museum @




Walls to Prevent Fire Spread in Waki, Tokushima




Warehouses with Tiled Roof in Kawagoe, Saitama

Photo: O. Murao




Great Tokyo Earthquake

1923

11:58am
September 1, 1923
Death Toll: 99,331
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Earthquake Research Institute, The University of Tokyo




Tokyo Memorial Hall




VERCI@ETR Post-Earthquake Recovery

(1921) Master Plan
(1924-30)




1. Urban Structure Readjustment
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Showa Avenue




Recovery Parks




Sumida Park (the First Water Front Park)




Yamashita Waterfront Park (Yokohama)




Providing Modern Apartments (Doujunkai)
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Sakata Fire (Yamagata)

1657 1872 1923 1945 1976 1986 1995

5
Sikata City




Aftermath of the Fire




Street Design to Prevent Fire Spreading

(EREmHE)

Fire-Proof Buildings
Fire in Wooden House
Congested Districts

Maximum Height of Fire: 30 : :
aximum Height of Fire: 30m Prevent Fire Spreading
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Designated Evacuation Open Space in Tokyo




Timeline of Critical Disastrous Events

Sakata  Great Kobe
World War I1 Fire Earthquake
1945 1976 1995

® ® *—- 0

1923 1986

Great Tokyo Earthquake Disaster Prevention Base
In Eastern Tokyo
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3. History of Natural Disasters in Japan (1888 - 2010)
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Number of Deaths and Missing Persons in Disasters

tendency.

e - R AER (6437 A
ENRLSE (5008 A Great Hanshin-Awajl Earthquake
Yyphoon se-wan '

with the progress of society's
capabilities to address disasters and the
mitigation of vulnerabilities to disasters
by
* developing disaster management
systems,
promoting national land conservation,
improving weather forecasting
technologies,
and upgrading disaster information
communications systems

WCNDR 1994 at Yokohama
UNISDR established
WCDR 2005 at Hyogo
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Disaster Management in Japan (CAO, 2011)




The Great East Japan Earthquake and Tsunami
% (Death Toll/Missing: 22,010 as of March 2016)
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Comparison of post-disaster recovery processes from the 1999 Chi-Chi
Earthquake, the 2004 Indian Ocean Tsunami, and the 2011 Great East
Japan Earthquake and Tsunami using probability density functions
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Importance of Learning from Past Disasters




Anticipated Nankai Megathrust Earthquakes

o ( LI
A" )
\

Japan Meteorological Agency




Urban Disaster Risk Reduction

Japan as a disaster-prone country and learning
from past disasters




