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Platform (Information and Social Infrastructure) 

Resilience and Sustainability are  
twin Characteristics to support the Society 

Global Warming Mega Disasters 

VulnerableSociety 
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Bangkok Post 

     4 Sept 1993 
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Photo by Yoshitsugu Hayashi(1993) 
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名古屋大学 林・加藤研究室 
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All housings and buildings swept in Sendai  

by 3.11.2011 Tsunami (once in 1,000 years) 

Photo by Yoshitsugu Hayashi 

The  Great East Japan Earthquake 
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Photo by Yoshitsugu Hayashi 



名古屋大学 林・加藤研究室 
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Crash of buildings in Kesen-numa  

caused by 3.11.2011 Tsunami 

Photo by Yoshitsugu Hayashi 



Damage to local railways 

Tsunami (coast) Earthquake (inland) 

Closure just after the earthquake 

(source:  JR East) 
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Damage to local roads 

(source:  Tohoku Regional 

Bureau) 

Ofunato 

Tagajo 

Many coast areas lost road access 
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Photo by Yoshitsugu Hayashi 

 A drifting boat blocked a street in Kesen-numa  

caused by 3.11.2011 Tsunami 



Damage to High-Speed Railways  
(HSR: Shinkansen) 

Closure just after the earthquake: 

Tohoku, Akita, Yamagata Lines 

JR Sendai Station (14 March) 

(source:  JR East) 
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No derailment problem 
HSRs are designed to automatically slow 

down earlier than the main shock with the 

sensor of the initial tremor 

(UrEDAS: Urgent Earthquake Detection and 

Alarm System) 
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3/14（被災3日後） 3/18（7日後） 3/31（20日後） 4/11（1ヶ月後） 5/11（2ヶ月後）

Resilience: QOL Transition after Earthquake 
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・QOL indices are recovered from coast 
towards inner areas, after roads and facilities 
were re-open 
・Areas of QOL stage 2 are bigger than flooding 
areas from tsunami at 3/31 and 4/11 
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Well-Being consisting of Triple Bottom Lines  

What is QOL ? 

QOL × = 
Triple Bottom 

Lines  
Personal Weights 

 on Valuing 

wAC 

wAM   QOL 

wSS 

AC：ACcessibility 

AM：AMenity 

SS：Safety & 
Security 
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Recognizing 

the  Great East Japan Earthquake    
as Natural and Social Disasters 

15 Source: New York Times Homepage http://www.nytimes.com/ 
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Climate Change /  

Earth Crust Movement 

Nuclear Family/ Ageing/ 

Urban Sprawl 

Community without 

Cooperations 

Increasing Natural 

Disaster Risk 

Increasing Vulnerability in Future Generation 

Compact-Connected 

Resilient Society & Social System 

Maintain and improve the level of QOL 

Miss-match! 

Redundancy 

Land Use Infrastructure  
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higher weaker 

Changes in Nature and Social Acceptability 
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Aging （Growth Maturity Shrink） 
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Requirements for  

Resilient Cities and Community 

19 Source: New York Times Homepage http://www.nytimes.com/ 
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Preparedness Balance of Self-
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Resilient Cities and Community 



Old levee (avoid) 

New levee 
(directly opposing)→broken 

After Before 

Source： MLIT, JAPAN 
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①Resilience 

Seawalls in Taro, Miyako resilient? 
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Eastern Sendai  
Motorway 

Eastern Sendai Motorway  
played a second levee 

Source：Google Earth 23 

Importance of 
infrastructure Alignment  

①Resilience 
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External force of 

disaster 
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financial difficulties 
(Social Tsunami)  
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Resilient Cities and Community 



Source：MLIT, JAPAN 

Failure of emergency mode 

 （Heavy traffic jam in Route 43  

at the Great Hanshin-Awaji Earthquake） 

Rescue team could not pass 
(Failure of soft measure) 

Source：Kobe city 

Collapsed Expressway 
(Failure of hard measure) 
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②Redundancy 
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②Redundancy 
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Closure just after the 

earthquake (15:50 11 March) 

Crack Bump 

Subsidence 
Debris 

可 

不可 

Sendai 

Morioka 

Aomori 

290km 

open 

closed 

Failure of redundancy  

(Express way network in Tohoku area) 

source： NEXCO EAST 

Yoshi Hayashi_Nagoya Uni_EST Bali 2013 



External force of 

disaster 
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Resilient Cities and Community 
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Long term evacuation 
（case of move to higher ground） 

No victims 

Tsunami flood area 

Moved to a Hill 

（参照）内閣府 中央防災会議 東北地方太平洋地震を教訓とした 

地震・津波対策に関する専門調査会第3回会合資料（2011.6.19）  

Yoshihama, 
Minamisanriku 

③Compact-Connected 
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Regeneration of social bonds(Shanghai) 
③Compact-Connected 
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Avoid Shift Improve 

Reduce traffic 

demand 

 

Reduce emissions 

per unit transported 
Reduce emissions 

per kilometer  

 

Tech 

nology 

Pedestrian Ort Dev’t 

Bicycle Ort Dev’t 

Transit Ort Dev’t 

Integrated Public 

Transport System 

(BRT+ParaTransit) 

Highly Competitive 

Railway 

LEV, EV 

Alternative Energy  

Advanced Infra- Tech 

Logistic Efficiency 

Regula

tion 
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Parking Regulation 

Compact/Mix Land Use 

Bus/Tram Priorities 

Non-MT 

Smarter Modal Evolution 

Emission Standard 

Top Runner Program 

Eco-Drive 

Inform
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Awareness Campaign Knowledgebase 
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Labeling of Vehicle 
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Fuel Tax 

Road Pricing 

Car Charge / Fee 

Location Subsidy 

Fuel Tax 

Road Pricing 
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(ASI+) Disaster Resilient Strategies 

• Standardization 

• Back-up 

• Co-benefit 

• Connectivity 

• Smart Growth / Shrink 
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Preparedness Balance of Self-, 

Government-help, 

Co-Assistance 

People Society’s choice 
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disaster 
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Measures 



Earth (Community) is like a narrow “Cliff Top” 

Collapse of cliff 

= Excess human 

activities causing 

the 

environmental 

deterioration 

Environmental 

Capacity 

-> Preserving the cliff   

       = Sustainability 
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-> Recovery form dropping  
 = Resiliency 


