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Abstract 

The dissemination of the alert to major risks in France is not very effective according to the conclu-

sions of the symposium dedicated to the alert “Cap’Alert” which was held in Avignon in March 2019. 

The means used (sirens, system of mass telephone calls, light panels, etc.) are not very effective 

and have become unsuited to the social and territorial context. However, other solutions exist. The 

world of IoT (Internet of Things) offers many opportunities to effectively alert individuals. Smartphone 

are now set to receive an alert via “Cell Broadcast”: an interruptive message through the Internet (3G 

and 4G) and not subject to congestion issues. This mean of alert is actually not deployed in France 

but seems very effective in view of its characteristics. Furthermore, the European Parliament voted 

on 15 november 2018 to setting before the next three years an alerting device through smartphones 

in the case of a terrorist attack or natural disasters (art. 110 A8-0318/2017). It means that the ques-

tion of adopting “Cell Broadcast” need to be studied quickly. So, what is the potential spatial efficiency 

of Cell Broadcast technology in terms of Internet coverage and the number of individuals with a 

smartphone? Is Cell Broadcast’s spatial efficiency superior to that of traditional alerting means in all 

types of territories, regardless of their characteristics? 

This work analyzes the potential of “Cell Broadcast” to be the main means of alert in France. This 

potential is evaluated on a double scale. In a first step, the spatial efficiency of the “Cell Broadcast” 

is  analyzed at the scale of mainland France to see if this solution is effective in a uniform way on the 

whole territory. This cartographic treatment makes it possible to evaluate whether the territorial char-

acteristics play on the potential number of individuals that can be alerted. The hypothesis adopted 

for this study is that the efficiency of “Cell Broadcast” is very strong in urban areas but much less in 

rural and mountain area. In a second step, a zoom is operated on the Vaucluse department to spa-

tially compare the efficiency of “Cell Broadcast” compared to that of traditional means (sirens and 

system of mass telephone calls) to broadcast an alert. This treatment will test the hypothesis that 

“Cell Broadcast” is the mean of alert with the best potential for alerting people across the department. 
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Abstract 

In the 2011 off the Pacific coast of Tohoku Earthquake Tsunami, embankments showed effective-

ness in increasing evacuation time. On the other hand, embankments were destroyed by the tsu-

nami, and the earthquake and tsunami, the scale of which far surpassed the assumptions based on 

our past experiences, caused widespread serious damages. After the disaster, a couple of re-

searches pointed out that residents' trust to embankments and feeling of well protected might affect 

the decision making of evacuation from the tsunami. The occurrence probability of the Nankai Trough 

Earthquake within 30 years is expected to be 80% by the Headquarters for Earthquake Research 

Promotion, disaster prevention measures against earthquakes and tsunamis are an urgent issue for 

coastal local municipalities. This study conducted questionnaire survey in the coastal area of Hama-

matsu City, Shizuoka Prefecture, Japan concerning residents' awareness of the risk of tsunami dis-

aster and tsunami embankment under construction. The target area is expected to suffer damage 

caused by the earthquake and tsunami along Nankai Trough near future, and the tsunami embank-

ment of 13 meters high and 17.5 kilometers in length is under construction. Although the tsunami 

embankment can reduce the inundation area significantly in the coastal area of Hamamatsu having 

large population and assets, inundation area will remain even after the construction is completed. 

The purpose of this study is to evaluate residents' knowledge of disaster prevention, disaster 

measures, awareness of tsunami disaster, the tsunami embankment under construction, and en-

gagement with the coast.  

The survey results show that the residents who would not make evacuation decision tend to have 

the sense of safety, but more than 90% of the residents make evacuation decision. Furthermore, the 

covariance structure analysis of evacuation decision was conducted to take into account the effec-

tiveness of the embankment. The result shows that the embankment has little negative influence on 

evacuation decision making. On the other hand, disaster prevention knowledge improved as interest 

in disaster prevention increased, and evacuation decision process was shown that evacuation inten-

tion would be improved by risk awareness of the attack of tsunami increased. 
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Abstract 

With global phenomenon like climate change looming large on the horizon, occurrences of extreme 
events are expected to rise eventually. Rapid urbanisation and the powerful want of globalisation 
does little to control the exposure of our ‘assets’ to such events, thereby increasing the disaster risks. 
The quantum of risk rises exponentially if the exposed asset is a critical infrastructure like a nuclear 
power plant or a thermal power plant which might lead to ‘natural hazard triggered technological 
disasters’ like that of Fukushima. The damage and loss in such cases is borne not only by the infra-
structure in question but also by the community in its immediate surrounding. Management of disas-
ters, which has long been the usual trend, has a very little effectiveness in such tragic scenarios, 
thus rather than managing disasters, one should manage the disaster risks. Even the Sendai Frame-
work for Disaster Risk Reduction (SFDRR) talks about reduction of the acceptable risks and man-
agement of the residual risks. However, for all this to be implemented, one needs to understand and 
anticipate risks, which is way more than the current practice of risk identification.  

The researchers, when provided with the opportunity to develop a disaster management plan for a 
thermal power plant in India, took cognisance of the priorities of SFDRR embarked on a strategy of 
disaster risk management and disaster risk reduction rather than mere disaster management. This 
study elaborates on the strategy adopted during the development of the plan. The first step was to 
conduct field survey and collect primary geo-technical and meteorological data. Content analysis of 
hazard maps were done to identify the possible hazards which can affect the critical infrastructure. 
Earthquake, cyclone and technological hazards were identified as the main probable hazards. The 
methodology developed by Cornell (1968) for Probabilistic Seismic Hazard Assessment (PSHA) was 
applied for the estimation of seismic hazard for 10% and 2% probability of exceedance in 50 years. 
In this method, seismogenic zones were delineated and then seismicity parameters were estimated 
using the decluttered earthquake catalog and finally the ground motion was estimated using different 
ground motion prediction equations (GMPE). In addition to this, probable intensities of earthquakes 
were evaluated according to the seismic zonation and the corresponding grade of damage was es-
timated, taking into account the typology of building construction. To elucidate assessment of cy-
clonic winds and rainfall over the critical infrastructure an experiment was designed in which 9 major 
cyclonic systems occurring in the region in last ten years were considered. These cyclonic events 
were numerically simulated around the geographical location of the infrastructure. Weather Research 
Forecasting (WRF) model was used to carry out the simulations. As a result, the maximum wind-
speed and the maximum rainfall was obtained. In addition to these natural hazards, content analysis 
was done to enumerate all the possible technological hazards and Maximum Credible Accident Anal-
ysis (MCAA) was performed. These steps were integral in assessing the hazards and the outputs of 
these simulations were fed as inputs of the Quick Risk Estimation (QRE) tool developed by UNISDR. 
Based on the outputs of the QRE tool, the disaster risk management plan was developed. 
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This particular study tries to identify and assess the hazards, vulnerabilities and capacities and esti-
mates the risks which is then used to develop risk management plans. Off course, management of 
extreme events through institutionalisation of Incident Response System (IRS) is a part of the plan 
but it forms only a part of it. Thus, in a way, this plan marks the first step taken towards disaster risk 
management of critical infrastructures in India; a step towards the management of risks of techno-
logical disasters due to natural hazards.   
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Abstract 

Since the 2011 Great East Japan Earthquake and Tsunami, many people have visited and volun-

teered in the tsunami-affected areas. While they supported many survivors and built a good human 

relationship over time, some volunteers, especially joining volunteer activity since the disaster hap-

pened, suffer from a psychological gap between survivors and them. They describe the gap as “the 

closer I get to them, the more distant I feel from them because I realised that I did not experience the 

disaster and that I am just a stranger here. I want to give a hand to more survivors, but it will cause 

to widen the mental gap.” In this presentation, I will discuss how they come to feel the psychological 

dilemma and how they can manage it for building a better relationship with survivors for the future. 

Firstly, I will show the result of interviews with a few volunteers who feel the psychological dilemma. 

Secondly, I will discuss the construction of the dilemma by using the discussion of ‘Tojisha’ (Miyamae 

and Atsumi, 2018) in Japan. Tojisha means those who have experienced events and have got the 

identity from their experiences. For example, the Tojisha of a disaster (=survivors) means they have 

experienced the disaster. I will reveal the psychological dilemma between a volunteer and survivors 

comes from the consciousness of Tojisha, which means volunteer identify themselves as those who 

have not experienced the disaster (=non-Tojisha) and differentiate from survivors (=Tojisha). Thirdly, 

I will suggest how to overcome the gap and rebuild the human relationship between a volunteer and 

survivors.  
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Abstract 

The “Gave de Pau” watershed located in the heart of the western Pyrenees was severely impacted 

by two large floods in 2012 and 2013. Besides the two casualties and the catastrophic material dam-

age estimated at nearly 300 million of euros, these two events have demonstrated the major influ-

ence of sediment transport on the hydromorphological dynamic of the catchment’s streams. In fact, 

an extreme hydrology combined with a very high rate of sediment delivery from the upstream catch-

ments, exposed the downstream fluvial system to great danger in terms of very important sediment 

depositions, serious bank erosions that caused the collapse of roads and buildings, destruction of 

hydraulic structures’ foundations and significant ecological damages. 

However, sediment transport and especially bedload quantification and prediction remain very chal-

lenging especially in mountain streams. The components “hydraulics” and “sediment transport” are 

often considered separately while it is necessary to combine their two effects to better apprehend 

flood risks and establish a coherent flood control plan to define sustainable river restoration strate-

gies. So far, an experimental approach has proven to be essential in all the river restoration projects 
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conducted in big rivers where managers are jointly looking to improve the rivers’ ecological quality, 

the security of goods and people, and the sustainable use of rivers. These aspects give good reasons 

to proceed to large-scale experimentations to be able to evaluate the efficiency of the taken flood 

control actions and adapt the future restoration solutions. 

In the framework of a PhD project currently ongoing, a sediment transport monitoring protocol (based 

on: colored plots, grain-size sampling, topo-bathymetry monitoring and direct sediment discharge 

measurement) was developed on the ground at the catchment scale as no data were available. This 

first attempt showed that bedload transport measurement can be a very challenging operation and 

that there is clearly a need to develop and compare different techniques to come up with robust data 

sets. To overcome this lack of reliable data on sediment mobility and understand the role it played in 

the aggravation of floods in the “Gave de Pau” catchment, a consortium has recently been formed to 

consider the creation of an observatory and management tool of the hydromorphological behavior of 

mountain streams (Observatoire et Outil de Gestion de l’Hydromorphologie des Gaves: O²H des 

gaves). This collaborative research platform reunites multiple partners whose competences should 

make it possible to pool the existent data, create new data sets and finally characterize the hydro-

morphology of the different streams and their related issues.  

The research expected outcomes should help us as a public institution in charge of river manage-

ment to better understand sediment transport and morphological interactions in mountain streams 

while providing guidance to our elected representatives. Therefore, this observatory should be a 

strong decision support tool for the management of aquatic habitats and flood mitigation. 
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Abstract 

The term resilience refers to the capability to regain functioning after the damage caused by a dis-

turbance. In recent years, the concept of resilience has come to be widely used in the field of disaster 

risk management studies. Quantitative evaluation is used to address questions related to resilience 

in engineering contexts. This study proposes a method of evaluation and analysis to schedule the 

restoration of road networks in devastated areas after an earthquake. 

Following the proposed method, we formulate the scheduling of the restoration of a road network as 

a combination of problems of optimization. The proposed method simulates the restoration of road 

networks and optimizes task allocation and the scheduling of recovery teams. The optimization 

method called genetic algorithms is used to find the optimal restoration scheduling. 

The proposed method applies resilience-triangle-based evaluation to objectively evaluate restoration 

scheduling. This approach leads to the ability to evaluate, compare, and analyze various restoration 

strategies from the viewpoint of resilience. 

The resilience triangle, a means of evaluating resilience, provides a measure of both the loss of 

functionality of a system following a disaster and the amount of time required before the system can 

return to normal performance levels. The resilience triangle can be visualized as a linear graph. The 

vertical axis represents the loss of function, and the horizontal axis represents time. On these axes, 

it can be clearly seen that damage suppression via disaster prevention and reduction and recovery 

time reduction via disaster resilience, both, lead to increased resilience. The resilience triangle eval-

uates the size of the area from the state of functional deterioration to that of recovery. Smaller areas 

represent greater resilience. The size of the triangle shrinks when the loss of function declines or the 

recovery time shortens. We quantify growths in the recovery effect as increases in resilience to be 

able to compare recovery strategies. 

Several examples of scheduling of restoration for road networks are presented to demonstrate how 

resilience evaluation can be implemented. The effectiveness of disaster resilience improvements in 
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road networks is also discussed. If the proposed method is introduced to evaluate restoration sched-

uling, disaster response effects could then be quantified in relation to increases in disaster resilience, 

and the effects of disaster reduction and resilience can be provided as an objective index. 
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Disaster resilience, Resilience triangle, Restoration scheduling, Road network, Optimization 
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Abstract 

The technological transition that the world is experiencing makes it more and more inter-

connected which can be an opportunity of productivity on one hand but also a threat of de-

pendence on the other. Events such as hurricane Sandy or the eruption of the volcano Ey-

jafjallajökull highlighted the risk of cascading effects induced by an initial event.  

In order to improve the capability of risk managers to take into account cascading effects, 

this study proposes a methodology to identify and to model the potential chains of events.  

Within the CascEff project, we developed a methodology based on the identification of sys-

tems on a territory, their vulnerabilities regarding type of effects they could be sensitive to 
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and their ability to generate a new effect that can damage other systems or hinder their ordi-

nary functioning.  

The Incident Evolution Methodology enables to draw dependences between systems and 

spay disturbances among the systems for identifying the potential scenarios which could 

occur regarding the evolution of an initiating event.  

The developed methodology is a first step toward the need of predicting the cascading ef-

fects. By helping to identify the potential cascades, its outcomes enable to think where re-

mediation barriers can be placed to avoid the propagation of the cascade, or where efforts 

should be made to limit potential consequences.  
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Cascading effects, Risk analysis, Assessment methodology, Vulnerability 
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Abstract 

   Natech events are generally considered as hazardous material (hazmat) release accidents that 

happened when natural hazards impact an industrial facility or chemical processing equipment. 

Many studies have found that Natech events can severely affect regions with no preparation for 

Natech events from public security, health, environment, and economic point of views. Hurricane-

related Natech events are typical examples. Due to climate change, hurricane or hurricane-related 

natural hazards have become more frequent and severe in the past 30 years in the United States (US). 

At the same time, according to the National Response Center (NRC) database, the number of 

hurricane-related Natech events had an increasing trend. Therefore, studying the spatial and 

temporal characteristic of hurricane-related Natech events is quite crucial for Natech risk 

management and policymaking. In this study, the Modern-Era Retrospective Analysis for Research 

and Application, version 2 (MERRA-2) data was used to identify the hurricane affect area of the 

US. And the hurricane-related Natech events were retrieved from the NRC database by deep 

learning method. We updated the location information of each Natech events and found the spatial 

characteristic by using the spatial analysis method and spatial statistical method. Furthermore, the 

temporal characteristics were analyzed by using the wavelet analysis method. At last, we found that 

the spatial distribution centers of hurricane-related Natech events in the US were changed over time. 

And there were significant return periods on different analysis scales. Finally, this study represents 

a significant contribution to the better understanding of major extreme risk such as Natechs, and 

natural disasters by integrating spatial science. The study also highlights that Natech risk 

management can benefit from integrating analysis of multi-source data to promote smart territories. 
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