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        PLAN DE LA PRESENTATION 

 
Evolution of Quebec’s climate 

 
Vulnerabilites, impacts and adaptation 

 
Climate Change Adaptation  

 



        CLIMATE EVOLUTION 
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Knowledge 
status 

Climatic 
phenomenon 

Criteria 
(at least one) 

High Ex.: Increase of 
average 
temperatures 

Excellent understanding of the phenomenon 
Observations from multiple sources and several decades 
Satisfactory representation of the phenomenon by climatic 
models 
Significant and justified climate change signal 
Strong consensus among climatic models projections 

Moderate Ex.: Increase of 
precipitation levels 
during rainy days 

Advanced but incomplete understanding of the phenomenon 
At least one appropriate source of observation 
Climatic models representation can be improved 
Significant climate change signal, lower consensus  

Low Ex.: Storms Partial understanding of the phenomenon 
Insufficient or newer observations 
Insufficient number of climatic projections 
Representation problems by the climatic models 
Low climate change signal in relation to natural variability or 
the sources of uncertainties 

Undefined Ex.: Freezing rain 
 

Insufficient scientific base for a good description of the 
phenomenon 
Insufficient or inexistent observations 
Can not be modeled by climatic models 



        CLIMATE EVOLUTION 
Observed trends that are confirmed 

 Average temperatures throughout Quebec 
 Frequency of extreme high temperatures (days and nights) 
 Length of heat waves 
 Spring and Autumn rains in the South 
 Quantity of rain during the most rainy days (South) 

 Snow precipitation in the South 
 Summer and Autumn rain in the North 
 Frequency of extreme low temperatures (days and 

nights) 
 Length of  cold spells 
 Landfast ice cover in Québec 
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        CLIMATE EVOLUTION 
Confirmed projections 

Warming extreme 
temperatures 

(minimums and 
maximums) 

Warming average 
temperatures 

Quantities of precipitation in 
Winter and Spring in all 

regions 

Quantities of precipitation in 

Summer and Autumn            

(North and Center) 
Growing degree days 

Length of growing 
season 

Relative sea level rise in 
the Gulf of Saint-

Laurent 

Average Winter flows in rivers 
in all regions (2041-2070) 

 

Extreme temperatures 

are increasing more 

quickly than averages! 

 

Quantities of extreme 

precipitations are 

increasing more 

quickly than the 

averages! 
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        CLIMATE EVOLUTION 
Confirmed projections 

Number of frost 
days 

Marine ice 
Snow cover 

(Sud, Centre, golfe) 

Snow cover 
duration (2041-

2070) 

Average flows 
for rivers in the South                   

(Spring, Summer, Autumn) 
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HEALTH OF POPULATIONS 
(P. GOSSELIN, M.-È. LEVASSEUR AND D. BÉLANGER 

ADAPTATION 
 Surveillance and prevention system (SUPREME) constantly assessed and improved 
 +40 demonstration projects for reducing urban heat islands have been realized :  a reduction in 
nightime heat and urban heat island effect by 7 to 50% when the area  covered is important. 

IMPACTS 

Vulnerabilities, impacts and adaptation 

 Heat waves 

 Extreme events 

 Air pollution 

 Water quantity and quality 

 Vector-borne and zoonotic diseases 

 Food security 

 Social inequality 
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BIODIVERSITY AND ECOSYSTEM SERVICES 

                     IMPACTS 
 Potential northward shift in distribution zones for hundreds of 
species between 45 to 70 km/decade by the end of the century. 

 
 Arrival and expansion of invasive species and pests over a large 
portion of Québec: tools to assess to these risks exist.  
 
 Northern ecosystems are vulnerable and already affected : 
consequences for key species (caribous, fish) and essential ecological 
services. 

ADAPTATION 
 Initial economic assessments of ecological services and their potential evolution 
with climate change; feed into decision-support tools for wetlands,  ecological 
corridors, agroforestery. 

Source: Berteaux e al. (2014) 
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Vulnerabilities, impacts and adaptation 

(R. SIRON et al.)  



FORESTRY 
(D. HOULE et al. ) 

Forum sur l’adaptation aux changements climatiques 

IMPACTS 
 Increase in the growing season (↗ degree-days and CO2) could 
increase forest productivity, but… 
 
 Gains could be cancelled by: acclimatization by the trees to CO2, lack 
of nutrients in soil, increase in fires and epidemics, decrease in water 
content in soils and more frequent dry spells.   

ADAPTATION 
 Requires great flexibility in governance and the capacity to manage uncertainties, for 
example in calculating the potential as much as in operations.  

 
 According to recent studies, a more diversified forest in its structure and composition 
is more productive and more resilient to climate risks. 

Vulnerabilities, impacts and adaptation 



TOURISM AND RECREATION 

IMPACTS 
 Climate change greatly influences : customer base, products, image, costs, 
etc.  
 
 According to projections (2020), in the absence of adaptation measures, 
potential summer gains risk being insufficient to compensate winter losses in 
certain regions (Eastern townships and Laurentians). 

ADAPTATION 
 An advantage : Stakeholders from the tourism sector have demonstrated a real 
willingness to beginning an adaptation process that counts on partnerships, risk 
management, training, and new business models and cost-benefit assessments. 
 
 The downhill ski sector is the most innovative: strategies build on complementary 
products and specific biophysical and structural characteristics of the land. 
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Vulnerabilities, impacts and adaptation 

(K. GERMAIN et al.)  



BUILT ENVIRONMENT 
 

                    IMPACTS 
 Interdependence between infrastructure complexifies the issues. One 
important source of vulnerability for the built environment is the power 
supply. 

 
 Design as well as all operational, maintenance, management and 
rehabilitation aspects are and will be affected by climate change. The 
current state of infrastructure also influences the magnitude of the impacts. 

 
 Thawing permafrost, coastal erosion, and stormwater management as 
well as degradation of roads are issues that are well documented.   

ADAPTATION 
 Codes and standards are efficient tools to help implement robust adaptation to 
climate change practices; the challenge resides in considering scenarios of climate 
change. 

 
 In reponse to technical problems, the most sustainable measures are often the 
results of behavioural changes and increased collaborations. 
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Vulnerabilities, impacts and adaptation 

(C. LARRIVÉE et al.)  
 

Photo : Marie-Ève Paradis 

Photo : Guy Doré  

Photo: Claude Colombe 



ADAPTATION TO CLIMATE CHANGE 

Forum on adaptation to climate change 

Prepare 

(E) Apply 
adaptive 
management 

(A) Heighten awareness 

(B) Understand 
impacts and 

vulnerabilities 

(C) Analyse 
adaptation options 

(D) Assess 
results 
 

1. Recognize issue 

3. Implement 

4. Adjust 



ADAPTATION TO CLIMATE CHANGE 

Adaptation levers 

AWARENESS 

POLICIES 

CODE, STANDARDS 
AND REGULATIONS 

DECISION-
MAKING TOOLS 

TECHNOLOGY 

EXPERTISE, 
MONITORING, 

DATA 

GHG REDUCTION ISSUES AT 
EVERY STEP 

(i.e. adaptation solutions 
that are developed should 

not contribute to increasing 
GHG emissions) 

 

INVOLVES MANY INDIVIDUALS, 
COMMUNITIES, INDUSTRIES, 

GOVERNMENTS, ETC. 
(i.e. all stakeholders in a given système) 

 

BUT –targeted and strategic 

Parking lot in St-Hilaire 
Design and photo, Mélanie 
Glorieux 
(Objectif paysage) 2012 



The need to develop the research on: 
 

Tracking adaptation measures to identify their effects 

Modes of decision-making and prioritization 

Economic analyses  

Social, ethical and distribution dimensions of impacts of adaptation 

options. 

Co-benefits 

Potential for maladaptation 

Opportunities linked to climate change 

Tools to help manage uncertainties in a changing climate 

Limits and long-term needs 
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ADAPTATION TO CLIMATE CHANGE 



Climate Change in Eeyou Istchee 

Identification of Impacts and Adaptation Measures 

for the Cree Hunters, Trappers and Communities 
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Workshops 

Mapping  

Surveys 

Naskapi Climate Change Adaptation Action Plan  

Assessment of climate change impacts on  

caribou, land and the Naskapi nation 



Climate change and health in Eeyou Istchee  

for environmental assessments 
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Access to land and resources 

Relation between the number of degree-days of frost and thickness 
of lake ice. Source: Tremblay et al. 2006 

Source: M Tremblay 
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Thank you!  
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