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1. Context

Eastern Quebec sensitivity to coastal hazards
 50 % of the coasts with erosion scars

Average
migration rate
between 2000
and 2017 at
7005 monitoring
stations

Beach terrace

-0,57 m/an (2000-2017)
(18075 mesures)

-0,26 m/an (2003-2017)
(8458 mesures)

Sandy spit
-0,52 m/an (2005-2017)
(7418 mesures)

-0,43 m/an
(2007-2017)
(2722 mesures)

-0,30 m/an (2002-2017)
(7005 mesures)

-0,91 m/an (2003-2017)
(1483 mesures)

Average migration rate for all
monitoring stations of
Eastern Quebec (2000-2017) :
-0,46 m/year
(50 846 measurements)

 43 % of the coast potentially at risk of flooding

Salt marsh

Sedimentary cliff

Establishment of an action-research project
Objectives:
© LDGIZC-UQAR

 reduce the vulnerability of coastal communities and ecosystems to
coastal hazards

 develop tools to improve land-use planning and ecosystem protection
in coastal areas
 facilitate the selection of climate change adaptation solutions in the
short, medium and long term
 approach the coastal zone as an ecosociosystem where public safety
and infrastructure protection are associated with the coastal ecosystem
conservation and the maintenance of their ecological services

Overall research approach
 interdisciplinary research-action program

 approach in co-construction mode with the different stakeholders
 participatory approach: 50 workshops organized over 4 years at the local (MRC) or
regional (several MRCs) scale,
survey of 640 coastal residents,
meetings of engineering
consulting firms ...

 24 MRCs, 118 municipalities and
more than 5000 km of coast
surveyed!

Discussion groups
during a workshop

Surveys of residents in
Eastern Quebec 5

2. Needs for adaptation

Participatory workshops
Voter distribution in the 1st workshops

How many?
• 21 workshops = to propose tools
adapted for each MRC
• 14 elected officials meetings

Who?
• administrative staff of coastal
municipalities and MRCs
• professionals from different departments
(environment, public safety, transport,
land use, natural resources, fisheries)
• First Nations representatives
• representatives of local organizations
involved in the project
• elected members from municipalities
 418 local and regional stakeholders

Municipalities
MRC = supra-municipal entity
Departments
Organisms
First Nations

Number of participants attending
the first workshop by MRC

Prioritization of needs
1. Three discussion groups on 3 subjects (World café model)
2. Vote of participants according to their prioritization about:
• needs relating to public safety and infrastructure protection
(20 tokens to be distributed for each participant)

• tools relating to public safety and infrastructure protection (20 tokens)
• needs and tools relating to coastal ecosystem conservation, priority ecosystems
identification and conservation criteria (20 tokens)
3. Association of the ideas expressed in the different workshops in categories
4. Overall analysis of results, by region, MRC and type of stakeholder
5. Post-workshop questionnaire sent to all stakeholders for a new prioritization

Results of the consultations

Example of tools for coastal ecosystem conservation and
maintenance of their ecological services
prioritized following the post-workshop questionnaire

Example of tools on public safety and
infrastructure protection expressed and
prioritized during the workshops

5. Mapping ecosystem vulnerability to coastal hazards and human occupation
2. Mapping the different types of coastal ecosystems
6. Tool to identify priority coastal ecosystems for conservation
16. Good practice guide on the coastal zone, adapted to each MRC or region
4. Mapping the past and future evolution of coastal ecosystems
12. Coastal system management plan

3. Coastal mapping tools Buildings and infrastructures exposed to
coastal erosion and flooding

Several stages:
• 1) Map the most recent coastline possible
• 2) Map at least one old coastline
• 3) Analyze the historical evolution of the coast
• 4) Map the exact position of all buildings and
infrastructures
• 5) Calculate the exposure of buildings and
infrastructure to coastal erosion

Fraser et al, 2014

+ Safety margins for coastal
hazards with areas of construction
and development restrictions

Buildings and infrastructures
exposed to coastal erosion
in the Chaleur Bay
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Coastal ecosystems and ecological services
• Semi-automatic mapping of coastal and
intertidal ecosystems using Geomatica
software (PCI)
• Inventory of ecological services
• Use for tools proposed by the stakeholders
• Evaluation of the sensitivity and vulnerability
of coastal ecosystems

Map of intertidal ecosystems of Havre-Saint-Pierre

Bernatchez et al., 2016

Coastal squeeze threatening coastal ecosystems
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Uses, activities on the coast and vulnerability
• Mapping from existing inventories and data, photointerpretation analysis and interactive mapping sessions
Interactive mapping in the MRC des Basques

• Evaluation of ecological services
• Development of vulnerability
index to prioritize interventions

Use of the environment and perception of
CC impacts on activities and infrastructures
at Betsiamites (Bernatchez et al., 2012)
Vulnerability of road sections using an index at Rivière-à-Claude (Drejza et al., 2014)

• Taking into account uses in the choice of adaptation solutions
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Conclusion
 In the context of climate change, sustainable adaptation solutions to reduce
coastal risks will have to be found in the coming years in Quebec

 The research-action program, which is resolutely turned towards coconstruction with stakeholders, will make it possible to respond to the real
needs of local authorities, with tools differentiated according to the supramunicipal territories
 Many original ideas were proposed by participants to help them make the
right choices to adapt

 The active phase of data production (mapping of coastlines, coastal
ecosystems, coastal uses, stakes…) is in progress in order to:
• propose tools adapted to the needs expressed
• prioritize areas to implement adaptation solutions and priority
ecosystems for conservation
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