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CONTEXT

• Why ? Provide essential environmental and ecological information in the 
context of developing the existing resources and living communities in a 
sustainable manner in taking into account the risk factors associated with 
the physical environment  

• Actual and future mining developments

Nickel, copper, cobalt and other base metals

Iron

Rare earths

• Maintain and improve major transportation Infrastructures

• Development of the 14 northern villages: roads, infrastructures, housing
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OBJECTIVES

Achieve an ambitious plan to synthesize and map the vulnerabilities of 
Québec’s Arctic territories and biological resources drawing on the expertise 
of universities and Ouranos, in the framework of the 2013 – 2020 Climate 
Change Action Plan 

• Explain the nature of climate change plan for the period 2020 to 2100 in 
the Arctic territory of Québec

• Assess the impacts of these changes on the physical environment and the 
biotic components of the Nunavik territory

• With interested parties, draw up scenarios and provide the science base 
knowledge for adaptation to climate change targeting the infrastructure, 
the communities, the plant and wildlife harvesters

3



STUDIES COMPLETED

• Regional climate assessment for the period 1981 to 2020 using 
reanalysis of existing data and climate mapping by Ouranos 
(Isabelle Charron, 2015)

• Future bioclimates and climatic scenarios for the Nunavik 
territory by INRS and Ouranos (Alain Mailhot and Diane 
Chaumont, 2016)

• Dynamics and evolution of the physical environment and the 
permafrost by Laval University - (Emmanuel L’Hérault, Antoine 
Boisson, Michel Allard, 2017)

• A new permafrost map of Québec (Emmanauel l’Hérault and 
Michel Allard, 2018)
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EARLY SIGNS OF WARMING…

• A global warming trend already known in Northwest Canada, 
continental NWT and Yukon has warmed by 1.5 oC over the past 100 
years… In the period 1958-2012, the Mackenzie basin has seen 
increases of the order to 2 to 3 oC of mean annual temperature, with 
more frequent forest fires…

• A similar trend in the Eastern Arctic, where an unprecedented 
warming began around 1993 revealed by a shorter duration of snow  
and ice cover, ground and active layer temperature increased by 2 to 
4 oC.  Torngat glaciers lost about 20% of their total area between 
2005 and 2007…

• Ouranos assessment for Nunavik between 1981 and 2010 indicates: 
increase in mean annual temperature; increase in annual 
precipitation; marked increase in liquid precipitation ratio; shorter 
duration of snow cover
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FUTURE PERSPECTIVES

• Annual mean temperatures will increase remarkably.  On the 
horizon, 2076-2100 for scenario RCP 8.5, an increase of 5.1 to 9.1 
oC, with a median of 8.3 oC

• The average increases can reach 13 to 14 oC by 2076-2100 in 
February, and between 6 to 7 oC for the months of June, July and 
August

• The average annual precipitation will increase by 20-30% on a 
basis of 616 mm

• The duration of snow cover will decrease of 62 days, with a value 
by 244 days today
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A median advancement of the flood of 11 days on the Great Whale
river and of 23 days on the Arnaud river; an average annual flow 
for the 2080 horizon will range from 26% (George River) to 49% 
(Arnaud river), also noting a substantial increase in flood flow rates 
(19 to 46%).

Significant changes 

in hydrological regime
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A REFINED ANALYSIS OF THE PHYSICAL
ENVIRONMENT AND PROCESSES

• Inventory and mapping of natural hazards identification:  over 2600 
events recorded such as avalanches, landslides, floods, severe 
erosion and permafrost degradation  

• A new map of Nunavik permafrost, based on a multi-parameter 
approach integrating geomorphological, ecological parameters and 
climate processes, a premier in Canada 

• A survey and interpretation of Nunavik coastlines including an 
analysis of the shorelines’ sensitivity in regard with geology, 
topography, erosion, sedimentary processes as well as waves, tides 
and sea ice dynamics.

• The installation of two new automated meteorological stations in 
central Ungava Peninsula transmitting data in real time
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A GRADUAL CHANGE IN THE VEGETATION

• Enhanced tree growth locally for black spruce, white 
spruce, tamarack

• « Shrubification » by dwarf shrub, arctic willows and 
others

• Availability of edible berries

11



CHANGE OF HABITATS FOR TERRESTRIAL AND 
AQUATIC ANIMAL SPECIES

• Noticeable and gradual changes in habitat quality
and quantity

• On-going research on key populations of salmonids
and migrating caribou

• New species migrating northwards : moose, black 
bear, beaver, parasites, etc.
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CHALLENGES

• Assess less known vulnerabilities and risk factors 
pertaining to the physical environment and the 
biological ressources

• Develop practical tools such as interactive maps, field 
guides, communication means

• Carry out further modeling involving plant and 
animal species

• Envisage adaptation scenarios with concerned 
groups
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