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Abstract 

Marine transportation systems provide a vital lifeline to coastal communities in many countries. Due 

to its archipelago geography, coastal British Columbia, Canada, is especially dependent on marine 

transportation for goods distribution, public transportation, and tourism. The islands and remote 

coastal communities rely on regular use of marine transportation networks most of all. With 90% of 

the food for its nearly 800,000 inhabitants coming from off-island sources, Vancouver Island is par-

ticularly vulnerable to marine transportation disruption, having only a three-day supply of fresh foods 
in the stores according to a food security report produced for the District of Saanich in 2016. In 

addition to coastal communities’ importation of food and goods, many of these communities also 

generate significant portions of their economic revenue from the tourism industry. The marine 

transport dependence challenges the system’s capability to withstand both small and large disrup-

tions.  

This work seeks to gain a detailed understanding of the southern British Columbia marine transpor-

tation system including the public ferry systems and the private commercial goods transport compa-
nies. To do this, a model is presented that graphically simulates the system response and recovery 

timelines following disruption. The model is created using the python-based Graph Model for Oper-

ational Resilience (GMOR) platform along with operations and disaster response information col-

lected from stakeholder engagement workshops. GMOR enables the interrelationships of systems 

to be accounted for and provides results with respect to cascade of failure and recovery dependen-

cies. The model examines small-scale disruptions, such as specific terminal and channel blockage, 

and large-scale disruptions, such as the region’s projected M9.0 Cascadia subduction zone earth-

quake.  

The step-by-step recovery timeline produced by the model is intended to inform stakeholders on the 

most efficient road to recovery along with providing insight on resilience measures that can be im-

plemented, prior to disaster, to reduce recovery times. A sensitivity analysis is conducted to examine 

the effects of assumptions and uncertainties within the model. This work builds on the existing GMOR 
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platform to provide re-usable dependency templates for marine transportation infrastructure. Future 

work includes expanding the regional scope to include the entirety of coastal British Columbia and 

applying the model to other jurisdictions.  
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AREAS* 

Natural hazards 

X Seismic 
X Flooding 
 Subsidence 
 Hurricanes 
X Landslides 
 Volcanic eruption  
 Wildfire   

 

Technological and manmade hazards 
 

 Chemical and petrochemical industry 
 Nuclear industry 
 New and emergent technologies 
X Transportation 
 Natech 
X Critical infrastructures 
 Cyber attacks 
X Terrorism 

 

Complex hazard interactions and sys-
temic risks  

 

 Climate change and its impact 
 Natech 
 Epidemics / pandemics 
X Critical infrastructures 

TOPICS* 

*Select an option (X) 

Learning from experience 
 

 Organizations, territories and experience feedback 

 Expertise and knowledge management 

 Weak signals 

 Early warning systems 
 

Social and human sciences for risk 
and disaster management 

X Human, organizational and societal factors 

 Risk perception, communication and governance 

 Systemic approaches 

 Risk and safety culture 

X Resilience, vulnerability and sustainability: concepts and 
applications 

 History and learning from major accidents and disasters  

 Territorial and geographical approaches to major acci-
dents and disasters 

 Social and behavioral aspects 
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Cross-disciplinary challenges for inte-
grated disaster risk management 
 

 Compound/cascading disasters (simultaneous and/or co-
located) and Mega-disasters 

 Connecting observed data and disaster risk management 
decision-making 

 Practical applications of Integrated Disaster Risk Man-
agement 

 Development and disasters  
 Build Back Better (than Before) 
 Disaster-driven innovation and transformation  
 STGs and disaster governance 

 

Complex systems  

X Complexity Modeling 
 System of Systems / Distributed Systems  
X Critical Infrastructures 
 Probabilistic Networks 

 

 
Economics and Insurance 

 Disaster impacts and economic loss estimation  
 Cost-benefit approaches 

 Insurance and reinsurance 

 

Decision, risk and uncertainty 
 

 Decision aiding and decision analysis. 
 Disaster risk communication  
 Ethics. 
 Gender  
 Responsibility 
 Governance, citizen participation and deliberation 
 Community engagement and communication 
X Scientific evidence-based decision-making, modelling 

and analytics 
 Policy analysis 
 Uncertainty and ambiguity 
 Multi-criteria decision aid and analysis 
 Operational research 

 

Artificial intelligence, big data and text 
data mining 

 

 Disaster informatics, big data, etc.   

 Deep learning 

 Neural networks 

 Experts systems 

 Text data mining 
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Engineering Models  
 

 Numerical modelling & functional numerical modeling  
 Formal models / formal proofs  
X Model-based approach  
 Safe and resilient design and management. 

 

Legislation, standardization and im-
plementation 

 Certification and standardization.  
 Regulation and legislation. 
 Legal issues (scientific expertise, liability, etc.).  
 Precautionary principle and risk control and mitigation. 

SIGNIFICANCE TO THE FIELD* 

*Select an option (X) 

 

 Demonstrates current theory or practice 
X Employs established methods to a new question 
  Presents new data 
X  Presents new analysis 
  Presents a new model 
  Groundbreaking 

  Assesses developments in the field, in one or more 
countries 

  Other (Please specify) 
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  Applied 
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Abstract 

The coastline of the North-Occidental Mediterranean Sea can suffer with tsunamis caused by major 

earthquakes occurring off the French, Italian and Maghreb coasts. The beaches, ports and urbanized areas 

closest to the sea can then be impacted. 

 

Based on available knowledge, the prefecture of the department “Bouches du Rhône” wished to develop 

pragmatic and effective "tsunami specific plan” with the support of the “Interregional Mediterranean arc flood 

Mission" (MIIAM) of the direction of the environment Provence-Alpes-Côte d'Azur (DREAL), the southern 

headquarter (EMIZ-Sud), the tsunami alert national center (CENALT), a local association (CYPRES) and the 

departmental firefighters (SDIS, BMPM...). These plans were approved by the prefect of Department in August 

2018. 

 

At the end of this work, the French South defence and security area asked MIIAM to test on coastal territories 

of the Mediterranean sea a practical approach to assist communities in the development of the culture of risk, 

preventive information, the dissemination of local alert and the acquisition of good reflexes by the population 

for the tsunami risk. The interregional Mission relied on the Cyprès for this action. 

 

The communes of Cannes, Sanary-sur Mer, Marseille, Sausset-les-Pins, Saintes-Maries de la Mer and port 

Leucate, CENALT, AFPS and representatives of the State services are partners in this process. These actors 

contribute to a dedicated working group set up in September 2018. 

 

The objective of the Working Group was to reflect and make tools for preventive information and preparedness 

for crisis management. Many tools have been produced in this framework in 2018: 

1. a brochure for the population, 

2. a "tsunami" form for the municipal information document on major hazards (DICRIM), 

3. a standard reflex plug for the "tsunami" component of the communal safeguarding plan (PCS) together 

with a detailed annex; 

4. two field visit cards on the towns of Sausset-les-Pins and Sanary-sur-Mer presenting the issues at risk 

of tsunami and defining in a practical manner the alert modalities and possible evacuation pathways 

in case of an event; a summary sheet following the tsunami exercise conducted on Cannes on 5 

November 2018; 

5. and an awareness clip (French version and subtitled version in English) to the attention of the general 

public. 

 

These documents are significant advances in the prevention of tsunami risk on the North-Occidental 

Mediterranean sea and technical tools to assist the territories. 

 

Work continues today on the "industrial hazards and tsunami" component and for the optimization of the 

downwarning, in conjunction with the Interior Ministry. 

 

Key words : tsunami, North-Occidental Mediterranean sea, prevention, crisis management, preventive 

information 
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Abstract 

Economic recovery of fishery processing industry in affected area by tsunami of the Great East Japan 

Earthquake is especially delayed. The main factors of the delay are shortage of workers and shrink-

age of their market. Because a lot of company of fishery processing industry are located in affected 

area by tsunami and their establishments were devastated. However, in addition, there is a possibility 

that a policy and project for reconstruction by local government have relation to delay of recovery of 

the industry. Miyagi prefecture government conducted building restriction for one of the tsunami in-

undation area in the Kesennuma, and the Kesennuma city government conducted a project for rais-

ing the ground level by banking in that inundation area. The factories located in that area could not 

recover in that site until the period that the policy and project were completed. The periods in the 

Kesennnuma city were from few months to five years. Therefore, the aim of this study is to reveal 

the impact of reconstruction of affected enterprises due to the policy and project conducted by the 

government in the Kesennnuma city after the Great East Japan Earthquake. 

As research methods, the author conducted interview survey to city officials and also conducted 

questionnaire survey to enterprises of fishery processing industry in the Kesennuma city. Interview 

survey was conducted in order to understand details of the building restriction and the project for 

banking. Targets for questionnaire survey are 89 enterprises that is listed in a document issued by 

the Kesennnuma city government. The questionnaire was distributed and collected by post, and 36 

valid responses were collected (response rate is 40.4%). 

According to the surveys, firstly, the ratio of the enterprises in the area restricted building and re-

claimed by banking with change in the factory location is relatively higher than the enterprises in the 

other area. Secondary, a certain number of enterprises that the factories are located in the banking 

area at present regards the reason of delay of the reconstruction of their factory as the periods of the 
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policy or project by the government. In conclusion, this study suggests that government in future 

tsunami disaster affected area should conduct a policy and project for post-tsunami town develop-

ment whilst caring about recovery speed of affected enterprises. 

Keywords 

Reconstruction, Fishery processing industry, Kesennuma city, tsunami disaster, the Great East Ja-

pan Earthquake 
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