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A smart city must be equipped with efficient and interconnected transportations. Unfortunately, 

economic or operational reasons for creating an infrastructure sometimes compete with imperatives 

of natural hazards.  

The case of Nice Cote d'Azur airport is an interesting example. As air traffic increased, the airport has 

been progressively extended. The largest extension occurred between 1975 and 1979 when a large 

amount of backfill material has been accumulated on the continental shelf to reclaim land and create 

new tracks.  In October 1979, a submarine landslide destroyed part of a seawall under construction 

and killed 10 people. This landslide was associated with a tsunami wave that swept the coast from 

Menton to Antibes: the damage was significant but much less than if it had occurred in summer 

during the tourist season. This disaster stopped all projects in the area for 40 years. However, 

recently, development projects have again been mentioned (information relayed by the press) with, 

in particular, the idea of a new port near the airport, able to accommodate ferries. 

For several years now, scientists have been working on the area to qualify natural hazard. Their 

results show that the airport tracks are subsiding [1] and that the surrounding offshore area is 

subject to recurrent small landslides [2], while geotechnical studies point to its unstable nature [3]. 

Recently, a seismological sensor installed under the sea during two years has recorded small local 

earthquakes. Our analysis of the signals revels a strong amplification effect of seismic waves related 

with the presence of a thick layer of sediments. Likewise, a future larger earthquake would also be 

amplified in this area, accentuating the potential for a significant submarine landslide. A domino 

effect is therefore to be feared: an earthquake, a landslide, a tsunami and maybe the only major local 

airport unable to operate properly in a time of crisis. 

A smart city should be a safe and resilient city that takes into account the contributions of all its 

stakeholders, including scientists. How scientific results can be taken into account into public 

decisions is still an open question. 

[1] Cavalié O., Sladen A., & Kelner M. (2015) Natural Hazards and Earth System Sciences [2] Kelner M., Migeon 

S.  et al. (2016) Marine Geology [3] Dan G., Sultan et al. (2007) Marine Geology. 
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Abstract 

The ever-increasing functions of urban territories are based on complexified technical networks and 
their interdependencies. However, these networks are often vulnerable to natural hazards, which 
could trigger cascading dysfunctions with considerable impacts for the resilience of societies. This 
is particularly true for cities exposed to major risks. Thus, Paris and the Ile de France region could 
be seriously impacted by a major flood of the Seine River with direct damages up to 30 billion euros 
and 50 billion of GDP loss on 5 years. The slow-onset nature of the Seine River flooding in addition 
to the long duration of flood events which could last weeks or months raise the issue of the func-
tioning of the territory in a degraded mode with strongly disturbed networks. The shutdown of the 
whole rail network and a major part of bridges would literally cut the north-south and east-west 
circulations passing through Paris and its suburbs. Other networks, particularly those related to 
water and energy, could also experience considerable dysfunctions.  
This paper will  present the outcomes of the ANR RGC4 project (Resilience and Crisis Management 
in a Slow Kinetic Flood Context), addressing successively: the study of feedback on cascading fail-
ures from urban technical networks in some metropolises, the state-of-the-art in the scientific lit-
erature concerning networks interdependence modeling initiatives, a study of the Paris and the Ile-
de-France region context as well as and the management provisions defined by the network man-
agers,  field surveys on the predisposition of households to self-evacuate under degraded condi-
tions, a modeling of self-evacuation phenomena likely to occur, an application for staff reallocation  
for responding to transport disturbance situations, or an approach to support  decision-making con-
cerning the prioritization of the return to service of urban technical networks. 
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AREAS* 

Natural hazards 

 Seismic 

X Flooding 

 Subsidence 

 Hurricanes 

 Landslides 

 Volcanic eruption  

 Wildfire   

 

Technological and manmade hazards 

 

 Chemical and petrochemical industry 

 Nuclear industry 

 New and emergent technologies 

X Transportation 

X Natech 

X Critical infrastructures 

 Cyber attacks 

 Terrorism 

 

Complex hazard interactions and sys-

temic risks  

 

 Climate change and its impact 

X Natech 

 Epidemics / pandemics 

X Critical infrastructures 

TOPICS* 

*Select an option (X) 

Learning from experience 

 

X Organizations, territories and experience feedback 

X 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 

X Systemic approaches 

 Risk and safety culture 

X 
Resilience, vulnerability and sustainability: concepts and 

applications 

X History and learning from major accidents and disasters  

X 
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 

 

X Compound/cascading disasters (simultaneous and/or co-

located) and Mega-disasters 

 Connecting observed data and disaster risk management 

decision-making 

X 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 

 

X Decision aiding and decision analysis. 

 Disaster risk communication  

 Ethics. 

 Gender  

 Responsibility 

 Governance, citizen participation and deliberation 

 Community engagement and communication 

 Scientific evidence-based decision-making, modelling 

and analytics 

 Policy analysis 

X 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  

X 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 

X  Presents new data 

  Presents new analysis 

X  Presents a new model 

  Groundbreaking 

  Assesses developments in the field, in one or more 

countries 

  Other (Please specify) 

EXPECTED CONTRIBUTIONS* 

*Select an option (X) 

 

 Theoretical 

  Applied 

X  Theoretical and Applied 

  Review 

  Perspective 

 Other (Please specify, e.g.  success/failure practices, les-

sons learned,  and other implementation evidence) 
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Abstract 

The territory of Nice is exposed to several natural hazards: meteorological phenomena, 
floods, ground movements, submersive waves, forest fires, earthquakes with high human 
and economic stakes high stakes linked to the context of strong urbanization.  
To protect these issues, the City of Nice has initiated since 2008 a global strategy for pre-
vention and risk management integrating innovation and experimentation following a 
process of continuous improvement. 
 
 So, in order to achieve this goal, Nice has applied for and obtained funding in 2016 from 
the European program Marittimo Italy-France 2014-2020, as partner in the cross-border 
project "Proterina-3Evolution". 
 
This project aims, first to improve the capacity of the institutions to jointly prevent and 
manage the risk of flooding, secondly to strengthen the capacity of the territory to out-
face flood risks through the co-construction of methodologies, innovative tools, joint ac-
tion plans and greater citizen participation, for all the territories concerned in Mediterra-
nean area. 
 
The research, development and experimentation activities carried out by the C ity of Nice 
within Proterina 3-Evolution’s consortium, take place from January 2017 to January 2020, 
at the scale of the Magnan River watershed along two axes. One technical and scientific 
on the prevention, the management and the early warning of the flood risk, and another 
section dedicated to communication to develop a risk’s culture : 

mailto:yannick.ferrand@nicecotedazur.org
mailto:sylvia.gahlin@nicecotedazur.org
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1. Axis Technical and scientific : with the design and development then the experimenta-
tion of an innovating platform of supervision of the flood risk (crossing topographical, ge-
ological, hydrological, meteorological data (data Météo-France, data of water blade radar 
local, flood history), real-time video surveillance via smart cameras, allowing: develop-
ment of a rain / flow modeling,  with definition of water level warning thresholds, speed 
of the flow and detection of floating objects.  
 
➔Main objective of the experiment is: to be able to trigger an early warning of the water 
slide at least one hour before impact. Depending on the results at the end of the experi-
ment, this supervisory platform would be a transferable model on the other rivers  of the 
City of Nice and the Nice Côte d’Azur Metropolis, 
 
2. Communication Axis : with the creation of an interactive information / an educational 
path (7 totems). 
 
➔Main objective is: development of a local flood risk culture by increasing the participa-
tory dimension of citizens (residents and tourists) to prevention and warning systems and 
thus increase the overall resilience of the territory in the face of flood risk. 
 

Keywords 

Flood Risk, vulnerability, measurement, smart cameras, datawarehouse, monitoring, modeling, 

forecasting, supervision platform, early warning systems, communication, citizens, prevention, 
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AREAS* 
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 Natech 
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 Natech 
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and disaster management 
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Cross-disciplinary challenges for inte-

grated disaster risk management 

 

 Compound/cascading disasters (simultaneous and/or co-

located) and Mega-disasters 

x 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  

 Complexity Modeling 

 System of Systems / Distributed Systems  

 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. 

x 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  

x Formal models / formal proofs  

 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 

 Employs established methods to a new question 

  Presents new data 

  Presents new analysis 

  Presents a new model 

  Groundbreaking 

  Assesses developments in the field, in one or more 

countries 

x  Innovation by research développement and experimenta-

tion on the field 
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 Theoretical 
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