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1. Introduction

• Many changes can alter communities: climate change, non-sustainable land use 
choices, economic crisis, major disasters, lack of institutional and social coordination.

• Uncertainty challenges disaster risk management experts and policy-makers, notably 
regarding long-term adaptation planning. 

• What are the main challenges? What can we learn from past events to rebuild resilient 
communities, to facilitate the articulation between stakeholders ?

• What type of knowledge is needed so as to increase awareness and adaptation? 

• How the  use of a participatory and collaborative approaches to mobilize and empower local and 
regional stakeholders’ knowledge and expertise can enhance  the development of adaptation 
strategies ?

• How specific communication tools can foster not only stakeholders and citizens awareness on risks 
in their specific areas but also empower them to work on adaptation and prevention, which is key 
to resilience building ?



2. From vulnerability to resilience



Hazard Vulnerability Risk

(Exposition and Sensibility)

Adapted by A. Gagnon



“City resilience is the capacity of individuals, communities, institutions, 
businesses, and systems within a city to survive, adapt, and grow no 
matter what kinds of chronic stresses and acute shocks they 
experience ». (Resilient New Orleans. Strategic Actions to Shape Our Future City, 2015, p.10)

“Resilience, includes also the meaning of the capacity of 
recovering from a catastrophe but while adopting a more 
sustainable configuration.” (Maret and Cadoul, 2008). 

“Vulnerability offers us a new possibilities to rethink urban 
planning … 
Local stakeholders have to act not only in terms of knowledge 
building but also to take action to foster attenuation  …and 
adaptation measures to rebuild local resiliency… ” (Da Cunha A., 

Thomas I., dans 2017, La ville résiliente: Comment la construire? Chap. 1 p. 20).

(source: Resilient New Orleans, 2015)



March 2010: Xynthia storm, Atlantic coast, France

https://www.sudouest.fr/2014/09/17/xynthia-les-images-choc-des-ravages-de-la-tempete-a-la-faute-sur-mer-1673290-4700.php

@XAVIER LEOTY
@Frank Perry

@Bertrand Guay@Frank Perry



April 2014: Floods in St. Raymond, Quebec



Mai 2017: Floods in Québec : impacted communities

Ledevoir.com La-croix.com

Ledevoir.com Infosuroit.com



2.1. The case of Lakewood, New Orleans : 
stakeholders collaboration and resilient rebuilding

August 2005: Hurricane Katrina

Photos CNN

Photos: Isabelle Thomas





https://ipet.wes.army.mil/
https://ipet.wes.army.mil/

London Avenue Canal and  17th Street



•Bring New Orleans Back Commission

•Lambert Plans (City Council)

•Unified New Orleans Plan

•City Recovery team

•Citywide Master Plan 

•Resilient New Orleans

https://www.nola.gov/resilience/resilient-new-orleans/



GNOCDC, 2004. Reference Maps : Neighborhood boundaries. [En ligne]. Data sources: Census Tiger files, ESRI StreetMap 2003, City Planning Commission of New Orleans.
[03.02.2004] URL : http://www.gnocdc.org/mapping/docs/Neighborhood.pdf [Consulté le 05.07.2010]





Census 2000 

Occupied Units

Minor 

Damage

Major 

Damage

Severe 

Damage

Total 

Damage

Total Major/ 

Severe 

Damage

% Occupied 

Units with 

Damage

% Occupied Units 

with Major/ Severe 

Damage

Orleans Parish 188,251 29,241 26,405 78,918 134,564 105,323 71.5% 55.9%

Lakeview District 12,666 576 1,334 7,214 9,124 8,548 72,0% 67,5%

Housing damaged by hurricane Katrina, Rita and Wilma. [3]

[1] GNOCDC, 2008. Where is the Money? [En ligne]. [Consulté le 03.07.2010]  URL : http://gnocdc.s3.amazonaws.com/reports/HurricaneFundingGap.pdf
[2] The Impact of Katrina: Race and Class in Storm-Damaged Neighborhoods, John R. Logan, Professor of Sociology, Brown University, Director, Spatial Structures in the Social 
Sciences
[3] GNOCD, 2006. Current housing unit damage estimates hurricanes Katrina, Rita, and Wilma.[En ligne]. Data from FEMA. Analysis by the U.S. Department of Housing and 
Urban Development’s Office of Policy Development and Research. [Consulté le : 03.07.2010]. 
URL http://gnocdc.s3.amazonaws.com/reports/Katrina_Rita_Wilma_Damage_2_12_06___revised.pdf

Damages, Hurricane Katrina and Rita 
Katrina et Rita (150$ billions).[1]

Consequences of long time flooding.



Lambert Planning Process: Neighborhood stakeholders participation.

@Lambert Plan



Rebuilding scenarios.
@Lambert Plan



Projects identified with community leaders.

@Lambert Plan



Each plan (46) was incorporated in a ‘City-Wide Rebuilding Plan’. Total $4.4B.

@Lambert Plan



http://www.lakewoodbeacon.org



http://www.lakewoodbeacon.org/pages/MODEL.html



[1] Data from GNOCDC, 2010. Percent Recovery by Neighborhood in New Orleans, June 2010. [En ligne]. Source: Valassis Residential and Business Database. [Mise à jour
01.07.2010] [consulté le 05.07.2010]
URL : http://www.gnocdc.org/RecoveryByNeighborhood/index.html



http://www.lakewoodbeacon.org



http://www.lakewoodbeacon.org



http://www.lakewoodbeacon.org



http://www.lakewoodbeacon.org



http://www.lakewoodbeacon.org



Iowa

Isabelle Thomas-Maret
http://www.lakewoodbeacon.org



Limits of innovative projects:

Photos: Isabelle_Thomas



@Isabelle_Thomas



Lack of planning coordination

Photos: Isabelle_Thomas



2.2. The case St Raymond, Quebec : coping 
capacity and knowledge building



© Équipe de recherche UdeM et MSP



© Équipe de recherche UdeM et MSP
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http://www.lapresse.ca/
http://www.lapresse.ca/
http://www.lapresse.ca/


• Socio-economic characteristics that exacerbate people’s vulnerability to 
disaster risk

• Critical infrastructures or services that are susceptible to disaster risk, and can
potentially extend vulnerability across an affected territory.

• Capacity to mobilize dynamic ressources that allow an individual or group of 
individuals to better their condition in regards to disaster risk, whether in the 
short- or long-term.

© Équipe de recherche UdeM et MSP



EVALUATING SOCIAL SENSITIVITY



Component Name Indicators

1
Pauvrety, elderlies, and 

rental

Pourcentage of renters

Pourcentage of buildings with 2 or storeys

Poercentage of people living alone

Pourcentage of the population spending more than 30% of 

their income on rental or housing costs

Pourcentage of the population 65 years old and more

Median household income

2 Education and assets

Average house value

Pourcentage of the population 25 years old and more without a 

diploma

3 Economic dependency
Unemployment rate

Inactivity rate

4 Density and youth

Pourcentage of families with 2 or more children

Total population

Pourcentage of the population 14 years old and under

© Équipe de recherche UdeM et MSP



© Équipe de recherche UdeM et MSP
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© Équipe de recherche UdeM et MSP
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EVALUATING TERRITORIAL SENSITIVITY
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EVALUATING ADAPTIVE CAPACITY



• Definition :
• The capacity of individuals or groups of individuals to mobilize dynamic

ressources that enable them to transform their actual state into a newer
better one to better cope with disaster risk

• Short and long term

• Planned or reactive (spontaneous)

• Why adaptive capacity?
• Reduces vulnerability
• Increases resilience
• Can manage uncertainties by increasing threshold tolerence to disaster risk

© Équipe de recherche UdeM et MSP
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© Équipe de recherche UdeM et MSP



ACCESSIBILITY ASSESSMENT TOOL



TRAVEL TIMES FROM FIRE DEPARTMENT IN NORMAL SITUATION  

Légende

City RMC



TRAVEL TIMES FROM FIRE DEPARTMENT WHEN BRIDGES ARE INACCESSIBLE

Légende

City RMC



• Scenario where the bridges are cut-off
(St-Jacques et St-Michel)

• Bridges are located in the flood zone

• Most infrastructures and services located on 
the south bank

© Équipe de recherche UdeM et MSP



TOWARDS A COMPREHENSIVE VULNERABILITY 
ASSESSMENT TOOL



© Équipe de recherche UdeM et MSP



SURVEYS : CAPSA, COMITÉ DE RIVIÈRE, UNIVERSITÉ 
DE MONTRÉAL
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• 85 Saint-Raymond residents surveyed

• Focuses of reconstruction methods and post-disaster

adaptation and knowledge acquisition

• Georeferenced data, which allows for mapping

• Sheds some light on adaptive capacity

• Return to normal Vs “Build back better”

• Types of disaster aid needed Vs given

• Learning and capacity building

• Awareness

• Added-value to quantitative data produced from the 

bottom-up
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© Équipe de recherche UdeM et MSP

• Partnership project with the ministère de la Sécurité publique (MSP) in 
Quebec and with the Centre d’études et d’expertise sur les risques, 
l’environnement, la mobilité et l’aménagement (CEREMA) in France.

• Tool capable of assessing multi-risk vulnerability and adaptable to local and 
regional governments.

• Tool that creates awareness for government officials and citizens

• Implementation within Quebec, but also across Canada



Collaborators:

OBV
City
MSP
University of Laval
University of Montreal
CEREM 

Photos: @ COPARI



Ce projet a été financé par une mesure du ministère de la Sécurité publique relevant  
du Plan d'action 2013-2020 sur les changements climatiques, financé par le Fonds vert  
du ministère du Développement durable, de l’Environnement et de la Lutte contre les  

changements climatiques.

Ce projet a été réalisé avec la participation et la coordination de M. Pascal Marceau, du  
ministère de la Sécurité publique, et coordonnateur du Groupe de travail Inondation du  

Comité sur la prévention des sinistres naturels.

© Équipe de recherche UdeM et MSP



3. From knowledge to action :

© Équipe de recherche UdeM

Photo: Noé Bunzli



3.1 International collaboration and knowledge 
sharing: Joint International Commission, Canada, 
United states

RESEARCH AREA: 
3 STATES: VERMONT, STATE OF NEW YORK, PROVINCE OF QUEBEC



© Équipe de recherche UdeM 

FLOODING AREAS

Pierre Béland



GOVERNANCE

© Équipe de recherche UdeM 



Planification tools

Figure 10. Schéma des outils de planification de la zone d’étude soumise à des risques d’inondation. Auteur : 
Elisa Cabley.© Équipe de recherche UdeM 



MODEL

© Équipe de recherche UdeM 

Social Accessibility
Adaptive 
capacity

Territorial

Total vulnerability

Total 
vulnerability

with
accessibility

Components

Thematic index

Aggregated index



© Équipe de recherche UdeM 

SOCIAL SENSIBILITY (COMPONENTS)



© Équipe de recherche UdeM 

ACCESSIBILITY (THEMATIC)



CITIZENS SURVEYS



CITIZENS SURVEYS

© Équipe de recherche UdeM 

Citizen of Saint-Anne-de-Sabrevois
Flood risk perception:

31%

34%

7%

2%

18%

Situation en 2011

Résidence inondée et évacuation temporaire

Résidence inondée sans évacuation

Résidence non-inondée mais isolée entraînant une évacuation temporaire

Affecté de façon indirecte (ex : proches/ voisins, lieu de travail, routes 
fréquentés inondés)

N’a pas été affecté par les inondations de 2011

81%

19%

Capable de faire face à une 
inondation

Oui Non

3%

9%

72%

16%

Niveau de risque d'exposition du logement

Très élevé Élevé Modéré Absent

9%

56%

34%

Sentiment de vulnérabilité

Tout à fait vulnérable Plutôt vulnérable Pas du tout vulnérable



3.2 Adaptation strategies to climate at a regional 
level: the case of the Memphremagog MRC

Challenges

© Équipe de recherche UdeM 

© Photos: G. Turrennes

Barriers to Adaptation

Bednar, D., Raikes, J., & McBean, G. (2018). The governance of climate change adaptation in Canada.
p.27.



• Sectorial tables: Vulnerability and challenges

• TRACC: Régional collaboration itérative planning

© Photos: G. Turrennes

© Équipe de recherche UdeM 
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© Équipe de recherche UdeM 



Strength of iterative planning and stakeholders 
collaboration

Photos: Noé Bunzli



Collaborators:

MRC Memphremagog
Ouranos
Centre Seve
Ivanohé Cambridge
University of Montreal
University of Sherbrooke
Cities

Photos: Guillaume Turennes



4. Leaving with risks: enhancing adaptation and 
communication

http://www.mrn.asso.fr/system/files/Poster%20MRN%20aux%20ANRN.pdfhttp://www.mrn.asso.fr/system/files/Poster%20MRN%20aux%20ANRN.pdf
http://www.mementodumaire.net/wp-content/uploads/2012/03/guide-sensibilisation.pdf



4.1 Risk perception and plans, the case of New Orleans

Resilient New Orleans. Strategic Actions to Shape Our Future City, 2015



Adapt to Thrive

@Thomas/JébrakResilient New Orleans. Strategic Actions to Shape Our Future City, 2015

Connect to Opportunity

Transform City Systems



4.2 Risk perception and communication tools: what can 
we learn from Montreal, Quebec?

Source: Gouvernement du Québec, RADARSAT-2,  9 
mai 2017



Pierrefonds-Roxboro

Were you ready for last flood?

Tout à fait prêt Plutôt prêt

Pas du tout prêt Ne s'applique pas

Author: N. Frances

How were you informed about floods and adaption 
strategies?

Télévision

Radio

Arrondissement

Service incendie

Site web de la Ville de
Montréal

Aucune - Je ne sais pas
quelles mesures prendre



Who is responsible for risk preparation ?

0

5

10

15

20

25

30

35

40

45

50

La Ville, l'arrondissement La Province Le citoyen

Grandement responsable Responsable Peu responsable

Author: N. Frances

Pierrefonds-Roxboro



What are your strategies to get ready for next flood?

0

5

10

15

20

25

30

35

Equipement Trousse
d'urgence

Adaptation du
logement

Plan
d'évacuation

Aucune mesure

Mesures prises par les citoyens

Author: N. Frances

Pierrefonds-Roxboro



What type of information should be provided to 
citizens ?

0

5

10

15

20

25

Connaissance
du risque

Réduction
atténuation du

risque

Mesures
d'adaptation

Préparation
(plan, trousse)

Urgence
(évacuation)

Author: N. Frances

Pierrefonds-Roxboro



Which communication tools should be used to foster 
preparedness ?

0

5

10

15

20

25

30

Télévision Téléphone -
texto

Radio Brochures,
envois

postaux,
porte-à-porte

Site web de la
Ville

Plateforme en
ligne

Courriels,
infolettres

Réseaux
sociaux

Author: N. Frances

Pierrefonds-Roxboro



Communication strategy ?

1: Awareness
2. Education
3. Mobilization
4. Valorization



Communication tools ?

Mix use of tools : awareness : urgency

Source: Campagne Flood destroy, Royaume-Uni
Source: NOLA Ready, Nouvelle-Orléans, États-Unis



Communication tools ?

Mix use of tools : evacuation information

Source: evacuteer.org, New Orleans



Communication tools ?

Mix use of tools : awareness

Source : NOLA Ready

Source : Ville de Sainte-Anne-
de-Bellevue

Source : Arrondissement de 
Pierrefonds-Roxboro



Communication tools ?

Mix use of tools : education

Source : Preparez-vous.gc.ca

https://www.chatelaillonplage.fr/
Cadre-de-vie/Protection-du-littoral/
S-informer

https://www.chatelaillonplage.fr/Cadre-de-vie/Protection-du-littoral/
https://www.chatelaillonplage.fr/Cadre-de-vie/Protection-du-littoral/


Communication tools ?

Mix use of tools : mobilization

Campagne de Coquimbo, Chili, ONEMI, 2014 



Communication tools ?

Mix use of tools : Valorization

Source: Waterwise, NOLA

Certified house

• Experts

• Workshops

• Short education training



Source: Front Yard Initiative, Nouvelle-Orléans

Mix use of tools : Valorization



Collaborators:

City of Montreal
MSP
University of Montreal
CRI Agency

Photos: Isabelle Thomas

Ce travail a été financé par le ministère de la Sécurité publique pour un montant total de 25000$.



5. Conclusion What are ingredients of a resilient 
community?

«A resilient city builds its actions on collaborative methods 
and indicators answering to challenges  linked with specific 
local contexts, in a strategy of co-construction and inclusive 
acceptability of local stakeholders ».

Thomas I., Da Cunha A., 2017: La ville résiliente, comment la construire? PUM, p. 298



Thank you

The research team: http://copari.info/


