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Socio-economic risk assessment/ Adaptation Strategies (Prof. Tatano)
(On-going Researches in a subgroup of Sousei Project Group D (PI: Prof.Nakakita) )
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Hazards
（Tidal wave，Flood，Strong Wind）

Inundation Area/Depth

Integrated Flood Risk 
Communication Support 

System(IFRICSS)

Economic Impact Assessment
（Static, Dynamic）

Adaptation Strategies
（Evacuation，Multiple Protections，Land 

Use Policies, etc.）

Socio-economic risk assessment based on 
various hazard magnitudes and supports for 
establishing effective adaptation strategies

Hatayama Kajitani, Yokomatsu, Tsuchiya

Tatano，Fujimi

Risk diagnosis, evaluation



Integrated Flood Risk Communication 
Support System(IFRICSS)(地先の安全度)

Tatano and Hatayama

Distribution of Expected
Loss (asset losses/year)

at the site
(results of many
possible scenarios)

Occurrence probability of
loss of lives



Risk Assessment（for individual)
-> propose risk transfer strategies

Tatano and Hatayama

Insurance

Assets

Others

Scenario
of dyke breaks

Maximum Losses
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Processed Food (Fish) Factory

Case of the 2011 Great East Japan Earthquake



Economic Loss (Indirect Loss) Assessment
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 Production Capacity Loss Estimation 
(production/operation ability under damaged resources)
(supply side)

 Regional Economic Loss Estimation
(Spatial General Equilibrium Model (SCGE)  )
(including supply-chain impacts, etc)

Important information



How to evaluate “Capacity Loss” of 
industrial sector ? 
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Hazard
-Tsunami
-Ground Motion
-Evacuation Area
（Nuclear）

Vulnerability
-Functional Fragility Curve

Resilience
-Lifeline Resilience Factor
-Recovery from Facility 
Damage  

Exposure
-Distribution of Firms     
(Number of Employee)

Lifeline 
Disruption 

Status

Production Capacity Losses due to 
Facility Damage/recovery and Lifeline 

Disruptions

Capacity Losses
(Facility Damage)

From 
previous
disaster
and surveys

compared
with actual
production index
(industrial sector)

Earthquake spectra 
(to appear)



Hazards: Earthquake Ground Motion
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Response Spectrum
for velocity
h: damping Factor (20%)
T: natural period

20 km radius
From F1NP

(Suetomi, 2011)
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Tsunami Inundated Area



Functional Fragility Curve
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Nakano, 2011
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Normal（=1）

Production 
level

Lifelines
(utilities) 
disrupted

TimeElectricity
supply
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Kajitani and Tatano, 2005, 2009

Lifeline Resilience Factor

Based on the surveys in 
Tokai regions



Recovery of Facilities from the EQ Damage
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Loss Estimation with Resilience: 
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Est. Result (Transport. Manf. in Fukushima)
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Estimated Capacity Losses
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 Tsunami
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Estimated Capacity Losses
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 Nuclear (effects of 20 km radius)

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

Pr
od

uc
tio

n 
Ca

pa
ci
ty
 L
os
s



Estimated Capacity Losses
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Estimated Results 2 (April, 2011)
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Cost-Benefit Analysis of Adaptation 
Strategies

 How do you reflect a worst case scenario to 
adaptation strategies? 

≒reflect secondary uncertainty（scientific uncertainty）
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Event curve (representative scenario)

Worst case scenario
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Risk Curve
Exceedance Probability Curve with Secondary Uncertainty
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Effects of uncertainty
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Conclusions
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 Socio-economic risk/impact assessment
-Risk communication (citizen participation) is the area 
which has been drastically advanced in recent years.

(being expanded to many areas/supporting systems are 
necessary)  

-Assessment models need to be advanced especially 
through the tests in actual disasters (Tokai heavy rain in 
japan) 

 Adaptation Strategies
- Basic ideas have to be listed and compared/discussed 

-> Try to overcome these in a Sousei Poject!


