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Our Changing Forests
Québec’s forests offer a plethora of assets that produce a variety of economic, social and environmental
spinoffs for the population. The many productive ecosystems that make up the forests generate
numerous ecological services that benefit society as a whole. These services include regulation of water
and weather, filtering of the air, production of timber and non-timber forest products, as well as hunting,
fishing and trapping activities, leisure activities and so on. The benefits associated with the forests have
a direct impact on the social and economic vitality of Québec and its regions, and on the well-being of its
people.

Key benefits derived from the forest


Economic benefits
o
o
o



Ecological benefits
o
o
o



Timber production
Hunting, fishing and trapping
Non-timber forest products
Carbon sink
Biodiversity and wildlife habitats
Water quality and regulation

Social benefits
o

Leisure and vacation activities

o

Cultural and identity-related activities

In the coming decades, forest ecosystems will be exposed to a climate that is very different from the one
to which they have adapted. Climate change will have consequences for the forest’s ecological services.
The impacts of global warming are already visible in North American forests. For example, research has
shown that both the frequency and severity of natural disturbances including forest fires and insect
outbreaks have increased in Western Canadian forests.1 Similar impacts have also been observed in
Québec’s forests. For example, spruce budworm outbreak have been persistent in Northern Québec
since 2006.2 Longer growing seasons, early budbreaks for some species such as the sugar maple, and
altitude migration of species can already be seen.3
As the manager of Québec’s public forests and responsible for promoting the development of private
woodlots, the Ministère des Forêts, de la Faune et des Parcs (hereinafter the MFFP) must maintain the
resources available in the province’s forests, along with the economic, ecological and social benefits they
provide. It is therefore adapting its practices so as to manage the risks associated with the potential
impacts of climate change. To do this, it needs a climate change adaptation strategy for forest
management and development.

1

Hanes et al. 2018; Kurz et al. 2008
Régnière et al. 2010.
3 Williamson et al. 2009.
2
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Most of the MFFP’s forest-related and wildlife-related fields of activities are directly affected by climate
change:









Silviculture
Timber production and the development of other forest products
Forest plant and seedling production
Protection of forest resources from fire, insects and diseases
Land access
Wildlife development and conservation
Wildlife habitat protection and development
Monitoring and control of invasive exotic species and wildlife diseases

By adapting these fields of activity, the MFFP can help to reduce the risks associated with climate change
and take advantage of the opportunities it generates.
Given the many complex impacts of climate change for wildlife and habitats, the MFFP also intends to
develop a similar climate change adaptation strategy specifically for wildlife-related issues.

Ongoing climate change in Québec
Climate change is caused by increased concentrations of greenhouse gases (GHG) in the atmosphere.
One of the GHGs of most concern is carbon dioxide (CO2), concentrations of which have increased by
40% from the pre-industrial period.4 This is due to greater use of fossil fuels and global reductions in the
size of forested areas.5
Climate change is identified from alterations in temperatures and precipitation levels (average trends and
seasonal distribution), and from recurrent extreme weather incidents. In Québec, temperature records
show a generalized increase across all regions. 6 Although the variations differ by location, average
temperatures increased by 1°C between 1961 and 2010. Total annual precipitation also increased in
southern Québec between 1960 and 2013, but the increase was uneven both seasonally and over time.
The climate models used by the Consortium on Regional Climatology and Adaptation to Climate Change
(Ouranos) predict that climate change will become even more significant between now and 2100.7
Climate modelling scenarios can be used to anticipate the forests’ responses to climate change. There
will always be some uncertainty about climate trajectories, due to natural climatic variabilities, modelling
inaccuracies and real GHG levels in the coming years.8 Regardless of which climate change scenario
actually occurs, however, its positive and negative impacts on the forests will be seen for several decades
and will test the economic sectors that depend on the forests. We must therefore prepare now.

Intergovernmental Panel on Climate Change, 2014.
Le Quéré et al. 2017.
6 MELCC, 2020.
7 Ouranos, 2015.
8 Ouranos, 2015.
4
5
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Figure 1. Bioclimatic subdomains in Québec

The main anticipated climate changes


The average temperature is increasing in all bioclimatic subdomains, and the average
maximum temperature will be higher in summer in the south-western subdomains, possibly
reaching 30°C or more by 2100, according to some scenarios.



Total annual precipitation will remain relatively stable in all bioclimatic subdomains.



The combination of seasonal distribution, precipitation and higher temperatures may lead
to an increased risk of drought and more frequent increases in peak flows in some
drainage basins.



The growth season for vegetation is becoming longer throughout Québec, but especially
in the mossy spruce forest. The impact of this is particularly evident in the eastern
subdomains.



Freeze-thaw events are becoming more frequent in winter in the more northerly
subdomains, and less frequent in the spring and fall.

Anticipated impacts for forest ecosystems
All Québec’s forests will undergo changes that will be manifested differently and at different speeds,
depending on regional features. The Ouranos consortium anticipates that Québec’s vegetation ecozones
will shift roughly 500 km northwards between now and 2050.9 This rate of change significantly exceeds
the natural migratory capacity of the plant species concerned. Given the anticipated impacts of climate
change on forest ecosystems, repercussions for forest-dwelling wildlife species and their habitats are
inevitable. Species vulnerability depends not only on their ability to migrate, but also on the availability of
suitable conditions in their new range, and on the direct and indirect pressures to which they are subjected
9

Ouranos, 2015.
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in addition to climate change. In aquatic environments, obstacles such as waterfalls, dams, rapids and
so on may prevent some species from migrating to cooler waters better suited to their needs, thereby
making them more vulnerable to climate change.
The impacts of climate change are expressed differently, depending on regional features and the sources
of the change. In Québec’s commercial forest, ecosystems located towards the more northerly limits will
suffer more significant impacts (e.g. temperature increases) than ecosystems located further south.10 In
the boreal forest, the impacts will be positive for short-term productivity, but neutral from now to the end
of the century. 11 An increase in forest fires may mitigate these positive impacts. Burned areas are
expected to be more prevalent in the boreal forest, especially in the north-western sector.12 The hardwood
and mixed forests located further to the south will be more susceptible to risk from severe droughts and
species maladaptation, since many of the tree species that make up these forests are near the southern
limit of their range.13 These forests are also more likely to be overtaken by exotic and invasive species,
due to climate warming.
Assessments of present and future risks and opportunities for all forest components must take these
geographical and time-related factors into consideration, as must action priorities. Some regions may
have more time to prepare for climate change, whereas others will feel its impacts sooner. Proper
preparation, combined with better management of risk, including that associated with severe natural
disturbances, will help to reduce the more significant longer-term risks.

The main climate change issues for Québec’s forests


Forest productivity will be influenced by the longer growth period and more frequent
droughts, especially in southern areas.



Stand composition will change as some wildlife species migrate northwards and some
tree species become maladapted to the new weather conditions. However, some tree
species will benefit from those new conditions.



More areas may be damaged by forest fires and regeneration failures in the boreal zone.



The duration and severity of insect outbreaks will be altered. The spruce budworm may
cause less damage in southern Québec.



New disturbance agents (e.g. invasive exotic species) may appear.



In the long term, changes to the habitats of certain forest-dwelling wildlife species will
affect the social and economic impacts derived from the practice and supervision of hunting
and fishing activities. This may be due to disturbance of the water, thermal and sedimentary
balance in watercourses and lakes, and to territorial access issues.



The integrity of infrastructures associated with multi-purpose roads and territorial access
may be affected by changes to the depth of the snow cover, freeze-thaw periods and the
hydrologic regime.

10

Logan et al. 2011
D’Orangeville et al. 2018
12 Boulanger et al. 2014 et 2021
13 Périé et al. 2014
11
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The Forest Sector’s Role in the Fight Against
Climate Change
In its 2030 Plan for a Green Economy, Québec has set some ambitious greenhouse gas reduction
targets, including 37.5 % fewer greenhouse gas emissions by 2030 (compared to 1990 levels), and
carbon neutrality by 2050.14
The forest sector’s overall contribution to the greenhouse gas reduction effort is already well-known. A
United Nations report refers to the forest sector’s economic development as a driving force of tomorrow’s
green economy.15 On average, every cubic metre of wood absorbs one ton of carbon dioxide from the
atmosphere. Forests and forest products can therefore play a strategic role in mitigating climate change.
However, the forest sector’s ability to help mitigate climate change will be impacted by climate change
itself. Forestry practices must be adapted to provide a form of insurance policy that will allow the forests
to play their mitigation role to the full. In concrete terms, practices must be adapted in a way that will
ensure both the productive capacity of the forests and the viability of the forest sector.

Figure 2. Connections between climate change, forests and the forestry sector’s contribution to the fight against climate
change.

14
15

Gouvernement du Québec. 2020. Plan for a Green Economy 2030.
UNECE-FAO (2013), Forests and Economic Development: A Driver for the Green Economy in the ECE Region, ECE/TIM/SP/31, Geneva, 62 p.
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Mitigation and adaptation: Consistency and complementarity
Mitigation of climate change
The aim of climate change mitigation is to reduce emissions of greenhouse gases and sequester
them outside the atmosphere.
The forests contribute naturally to the mitigation process because they sequester and store
carbon in vegetation and soils, acting as carbon sinks. Forest development plays a role in the
mitigation effort when the practices it uses enhance forest productivity and allow harvested
timber to be converted into forest products. In addition to sequestering carbon, forest products
can be used as replacements for materials whose production requires large quantities of energy
or that are made from petroleum products. Biofuels can also be used instead of fossil fuels to
reduce GHG emissions. By increasing the size of forested areas (e.g. through afforestation of
non-forested sites such as uncultivated farmland) and preserving ecosystems, it is possible to
enhance the mitigation potential of the forest under development by reinforcing its sequestration
capacity and protecting important carbon sinks such as wetlands and certain old-growth forests.
Adaptation to climate change
The aim of climate change adaptation is to prepare for the vagaries of climate change.
Adaptation measures must be based on both observation and anticipation of the impacts of
climate change. They include adjustments to existing practices in order to reduce the negative
impacts of anticipated climate change and take advantage of the opportunities it offers. For
example, adaptation may involve reinforcing the species that have the best chance of surviving
the expected changes, or promoting conditions that enhance the resilience of forest ecosystems
(i.e. their ability to support external pressure and recover after disturbances).
This Strategy focuses on adapting forestry practices in order to address climate change, and
ensuring consistency with mitigation measures. The climate change mitigation potential of the
forests will be preserved and enhanced by protecting them more effectively, and by
strengthening their productive capacity and resilience.

Ministère des Forêts, de la Faune et des Parcs
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Vision
Strategic vision statement
The aim of the Strategy is to develop information on the impacts of climate change in partnership with
forestry stakeholders, with a view to implementing adaptive risk management. The Strategy promotes
climate change adaptation measures that will be applied by the MFFP and its partners in the coming
years.
It sets out the MFFP’s plan of action to adapt forest management and development practices to the
impacts of climate change over time, in order to maintain the productive capacity of the forests and the
economic, social and environmental benefits offered by forest ecosystems, and to create sustainable
infrastructures in the forests.

Legal context
The Strategy is derived directly from the Sustainable Forest Development Act. As stipulated in the Act,
the forests play a leading role in maintaining ecological processes and balances at the local, national and
international levels, among other things by contributing to the fight against climate change. The Act also
stipulates that forest management must take into account the impact that climate change may have for
the forests
The Strategy responds directly to one of the challenges set out in the Sustainable Forest Management
Strategy, namely Ensure that forests and the forest sector help fight and adapt to climate change. It
proposes real actions for Orientation 2 of this challenge, namely to consider the effects of climate change
in forest management and development (objectives 2 and 3).

A strategy that is essential to the success of many current government policies and
initiatives
This Strategy:


Follows on directly from the electrification and climate change policy framework
prepared by the Ministère de l’Environnement et de la Lutte contre les changements
climatiques (MELCC). The policy framework focuses on a green economy in which forests
and wood products play a key role in improving the carbon balance of the energy and
building sector.



Helps to achieve the objectives of the Québec Wood Production Strategy by providing
information and tools to help improve integrated risk management and gradually
incorporate climate change impacts into the forest planning process.



Plays a role in the Québec Government’s undertaking to achieve the aims of the Low
Carbon Economy Fund ($50 million) and the recently-announced Growing Canada’s
Forests program (two billion trees).

Scope of the Strategy
Ministère des Forêts, de la Faune et des Parcs
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The Strategy covers the management and development of forests in the domain of the State located
south of the northern limit for timber allocations. The information acquired on the impacts of climate
change and natural disturbances, in particular through monitoring initiatives such as the forest inventory,
covers the area beyond this limit. The Strategy also facilitates support for and development of private
woodlots, in which the Government has invested for more than 70 years.

The contribution of forestry stakeholders
The MFFP works with numerous stakeholders that are responsible for aspects of forest development or
that use the forests. If sustainable development is to become a reality, these stakeholders must also
contribute to the climate change adaptation effort. Contributions made via public and Indigenous
consultations or through the integrated local land and resource management panels, the regional
agencies for private forest development and private woodlot partners, will serve to fuel the MFFP’s
reflections on the impacts of climate change and will help it to identify and implement adaptation
measures applicable to the forest planning process. The MFFP will also work with industrial stakeholders
to ensure that the characteristics of present and future forests are similar and to identify the sectors that
offer the most promise for resource enhancement.

Ministère des Forêts, de la Faune et des Parcs
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Implementation Principles
There is a great deal of uncertainty surrounding climate change forecasts. Accordingly, the Strategy will
be implemented in accordance with two complementary principles: integrated risk management and
adaptive management.

Integrated risk management
Risk is defined as the impact of uncertainty on the achievement of objectives. It is the product of the
probability and impact associated with an event (e.g. a natural disturbance) likely to influence the
achievement of the organization’s objectives.
Risk management is a systematic approach to selecting the best course of action in uncertain
circumstances by identifying, assessing, understanding, making decisions on and communicating risk
issues.16
Integrated risk management incorporates risk management into all management activities, including
tactical and operational planning, setting of development objectives, and monitoring. It takes into account
environmental, strategic, operational and financial risks, and evaluates the impacts of consequences,
dangers and uncertainties on the objectives of the main interested parties.17

Adaptive management
In adaptive management, solutions are adjusted to reflect newly-acquired information and the impacts of
decisions over time. The MFFP already uses adaptive management by periodically revising its policies,
among other things to consider new scientific knowledge and the results of the five-yearly reviews of
sustainable forest development.
Given the inherent uncertainty of climate change, adaptive management must be reinforced by
systematically identifying the assumptions underlying a given anticipated change and the response that
is expected of a given adaptation solution. Its effectiveness must also be assessed in order to adjust the
process as required, identify information needs and guide discussions with partners and other audiences.
Adaptive management will serve as a tool to ensure that integrated risk management will evolve as new
information is acquired.

16
17

Treasury Board Secretariat of Canada, Risk Management, website.
Office of the Auditor General of Canada, 2003, website.
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Four Key Topics
The Strategy is structured around four key topics and subdivided into 12 objectives and 32 concrete
measures to help ensure that the forest management and development process continues to adapt to
climate change.

Figure 3. Key topics and objectives of the Climate Change Adaptation Strategy for Forest Management and Development
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Key Topic 1 – In-depth knowledge of the impacts of
climate change
Knowledge of climate change and its impacts is needed to understand the vulnerabilities of the forest
and wildlife sectors, and the opportunities available to them. The MFFP intends to play a key role in
developing a shared understanding of these elements. It will also reinforce its ability to identify the impacts
of climate change as they occur. It will use a range of information sources and engage in discussions
with forest sector partners and stakeholders to identify coherent adaptation solutions within its fields of
activity, and will then deploy those solutions over time.
OBJECTIVES
1.1 Understand the impacts of
climate change for forests and for
the habitats of forest-dwelling
wildlife species

CONCRETE MEASURES
1.1.1 Carry out knowledge acquisition projects
1.1.2 Identify and monitor the impacts of climate change
1.1.3 Strengthen expertise and partnerships
1.2.1 Diagnose the vulnerability of tree species, stands, forest
landscapes and the habitats of forest-dwelling wildlife species

1.2 Assess the vulnerabilities, risks
and opportunities associated with
climate change

1.2.2 Assess the risks associated with fire, principal pests and
invasive exotic species
1.2.3 Contribute to vulnerability analyses for other values and
economic activities that depend on the forests

1.3 Equip forest stakeholders and
users to address the impacts of
climate change

1.3.1 Provide training on adapted forestry practices
1.3.2 Circulate information products on the impacts of climate
change and how to adapt to it

1.1 Understand the impacts of climate change for forests and for the
habitats of forest-dwelling wildlife species
Adaptation to climate change is an ongoing process based on knowledge and understanding of the
issues. The impacts of climate change vary from region to region, and interact in a complex way with
other factors. Because of their scope and inherent uncertainty, it is difficult to forecast the cumulative
impacts of climate change on the different components of the forest. Knowledge acquisition helps to
understand how ecosystems react to and change as a result of potential climate scenarios. Monitoring
and detection of the real impacts of climate change must also be strengthened, to fuel these forecasts
and reduce uncertainty.
A number of forest ecosystem monitoring systems are already deployed in Québec, including the
following:





The ecoforest inventory of southern Québec
The forest ecosystem surveillance network
Natural disturbance detection systems
Biodiversity monitoring

Ministère des Forêts, de la Faune et des Parcs
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The scope of these monitoring systems, and the recurrent data they provide, are important in identifying
the impacts of climate change. These systems will be adjusted to reflect the new climate situation and to
detect unanticipated changes.
To optimize knowledge acquisition, strengthen its ability to detect change and facilitate the deployment
of appropriate adaptation solutions, the MFFP will focus on discussions and complementarity with other
authorities that are active in the forests, including universities, federal research centres, private forest
partners, First Nations and other key partners and stakeholders.

Concrete measures
1.1.1 Carry out knowledge acquisition projects
1.1.2 Identify and monitor the impacts of climate change
1.1.3 Strengthen expertise and partnerships

1.2 Assess the vulnerabilities, risks and opportunities associated with
climate change
Vulnerability to climate change is the extent to which the forest, its components and the benefits it
provides may be affected by the anticipated impacts of climate change. Vulnerability assessment is
influenced by the scope and pace of the changes to which the forests are exposed, their sensitivity to the
climate and their ability to adapt. A good assessment of the risks associated with climate change is vital
in order to characterize its evolution and associated impacts. Vulnerability analysis is also used to detect
opportunities generated by the impacts of climate change.
A vulnerability diagnosis that considers both present and future risks can be used to rank adaptation
needs in order of priority. It will identify the factors that cause species, ecosystems, the habitats of forestdwelling wildlife species, and forest-based economic, maple sugar-related and wildlife-related activities
and infrastructures to be vulnerable to climate change.
To support this process, scientific research has produced models that can project and monitor the
evolution of certain components over time:






Tree species’ habitats
Tree growth
The natural disturbance regime
The habitats of terrestrial and aquatic wildlife species
The development strategy and its optimization

Potential climate impacts and their variations may be used to estimate future ecosystem conditions for
phenomena currently addressed by science, such as fires, spruce budworm outbreak, lake and
watercourse thermies, drainage basin hydrology, productivity changes and regeneration failures. Since
scientific progress is continuous, modelling must be agile enough to adapt, and will become an essential
basis for decisions by helping to predict the challenges faced by the forests in the coming years.
This newly-acquired knowledge will help researchers to anticipate the risks arising from climate change
for forests, the habitats of forest-dwelling wildlife species and management and development practices,
and then find proactive solutions to adapt and mitigate any negative impacts. It can also be used to
identify opportunities arising from climate change – in other words, components that will benefit from the
Ministère des Forêts, de la Faune et des Parcs
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impacts of change in the short, medium or longer terms, and then identify the actions needed to take
advantage of this.

Exacerbated natural disturbances
Natural disturbances (e.g. fires and insect outbreaks) have a dynamic effect on Québec’s forests. These
disturbances are likely to be altered significantly by climate change, and will have negative or positive
impacts for the forest’s components generally, and for the quantity and quality of available forest
resources and the wildlife habitats associated with these ecosystems, which are crucial to many
harvested species and species at risk.

Winning and losing species
The range of a given tree species depends to a large extent on climate. Given the scope of the anticipated
changes, the climatic niches of tree species will shift to more favourable climates. This will increase or
decrease the productivity of certain species, depending on their geographic location. In-depth knowledge
of species ecology, risk factors at different development stages and sensitivity to environmental stressors
will be vital in order to make informed decisions about the risks, opportunities and adaptation measures
required.

Established or imminent invasive exotic species
Many invasive species are already present in Québec or within a few kilometres of its border. They
include insects and diseases that attack trees and have the potential to inflict serious damage on some
of the more common forest species. This poses a risk to the forest’s productivity and economic potential,
and to its ability to provide desired ecological services. The risks associated with exotic invasive species
must be defined and taken into account when considering potential adaptation measures.

A plan to control exotic invasive species
The MFFP is taking action to control exotic invasive species, including insects. A control plan,
published in 2021, sets out prevention, surveillance and control measures for invasive animal species,
to limit their negative impacts for ecosystem health and the economic prosperity of Québec’s regions.

Repercussions for forest-dwelling wildlife species, habitats and other forest users
There are many wildlife species whose habitats are closely associated with the forest. For some of them,
assessment, monitoring, management or conservation measures have already been introduced to
preserve both the species and its associated socio-economic benefits and ecological services. Climate
change will have direct and indirect impacts for these species, among other things by altering their
habitats. Assessments of the threats to these species, including the impacts of climate change, must be
carried out in the same way as for tree species and timber production. In addition, the impacts of forestry
activities for wildlife and habitats must be reassessed within the context of climate change.

Ministère des Forêts, de la Faune et des Parcs
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Concrete measures
1.2.1 Diagnose the vulnerability of species, stands, forest landscapes and the habitats of forestdwelling wildlife species
1.2.2 Assess the risks associated with fire, principal pests and invasive exotic species
1.2.3 Contribute to vulnerability analyses for other values and economic activities that depend on
the forests

Resilience of woodland and mountain caribou habitats in the context of climate change
A strategy is currently being prepared by the MFFP for woodland and mountain caribou. The main
proposed solutions include active restoration as a means of returning to a disturbance rate conducive
to caribou population self-sufficiency, protection of key blocks of forest and preservation of connectivity
between relatively undisturbed habitats and those undergoing restoration.
Some impacts of climate change, including an increase in the number of fires, will have long-term
repercussions for woodland and mountain caribou populations and their habitats. The woodland and
mountain caribou strategy and the ensuing habitat protection measures will therefore evolve over time.

Protecting fish habitat
Many fish species are sensitive to both climate change and the impacts of forestry practices on
habitats. Anticipation and surveillance of climate change impacts on aquatic habitat conditions,
combined with adjustments to forestry practices, will help reduce the effects for species viability and
adaptability. The main elements that must be anticipated and monitored are:





The impacts of precipitation changes for watercourse water regimes and thermal regimes,
and the risks of erosion and sedimentation
The role, configuration and effective distribution of forest cover which regulates the thermal
regimes of tributary watercourses and preserves underground seepage
The impacts of forest road practices on the free circulation of fish (e.g. culverts, ruts and
wading crossings)
The impacts of territorial access on the risk of transferring undesirable species or wildlife
diseases, and on the increase and control of sport fishing

1.3 Equip forest stakeholders and users to address the impacts of
climate change
The task of managing and developing the forests involves numerous players from a variety of fields,
including forest managers, forestry companies, researchers, training centres, wildlife partners, woodlot
owners, Indigenous communities, private citizens and others. For the adaptation process to be
successful, all these players must be involved in it.

Ministère des Forêts, de la Faune et des Parcs
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Training of stakeholders will be vital in several respects. It will help to:




establish a shared understanding of the situation;
ensure discussion of the issues, vulnerabilities and opportunities;
share monitoring results, information derived from modelling tools, findings from experimental
projects and observations from fieldwork.

The MFFP will offer training and discussion workshops for ministerial stakeholders and for its partners
(e.g. private woodlot community, municipal community, forest development companies), focused on
incorporating information into practice. It will also encourage the development of networks of researchers,
practitioners and other key stakeholders in the adaptation process, with a view to consolidating
information on adaptation impacts and options.
The general public, woodlot owners, wildlife partners and forest users must also be informed of climate
change issues that will impact ecosystems and ecosystem management, and of priority adaptation
solutions. To foster information transfers, the MFFP will produce information and awareness tools on
climate change and proposed adaptation solutions, in line with public concerns.

Concrete measures
1.3.1 Provide training on adapted forestry practices
1.3.2 Circulate information products on the impacts of climate change and how to adapt to it

Issues affecting all the benefits obtained from the forests
The forest is used by individuals and communities for activities that are important to them from an
economic, social or cultural standpoint. Climate change will affect these activities in a variety of
ways. For example, sugar bush dynamics and maple syrup production may change in some
regions, as may the production of other non-timber forest products such as blueberries, Canadian
yew and forest mushrooms.
Many activities are carried out in the forest by members of Indigenous communities for
subsistence, ritual and social purposes, including hunting, fishing, trapping and gathering of
berries or medicinal plants. These activities are strongly correlated with identity, since they are
used to maintain and convey culture to younger generations. They also play a role in individual
and collective well-being. Climate change may have an impact on the habitats and species
targeted by these activities.
The MFFP will support individuals and communities, among other things by circulating information
on the impacts of climate change for the forests, thereby helping to refine the issues that affect
their resources and activities.

Ministère des Forêts, de la Faune et des Parcs
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Key Topic 2 – Stronger management of risk
associated with natural disturbances
In recent decades, Québec has made significant progress in natural disturbance risk management. Direct
control actions, such as firefighting, spraying of areas damaged by spruce budworm and salvaging of
damaged wood, still play an important role in limiting the undesirable impacts of natural disturbances.
Given the scope of the anticipated changes to natural disturbance patterns, the current management
model’s financial and operational limits may well be reached quickly. The MFFP will assess risk treatment
options that will complement its existing activities. This renewed portfolio of options will allow for a better
fit between natural disturbance management and forest development goals. It will help to minimize the
potential impacts of climate change for forest ecosystems, human activities and supplies of timber and
other forest resources.

Managing risks associated with constantly changing natural disturbances
- In 1994, the MFFP elected to abandon the use of chemical pesticides and focus more on
prevention to control spruce budworm outbreaks.
- More recently, the guide to ecosystem-based management of forests affected by spruce
budworm outbreaks reasserted the MFFP’s commitment to continue efforts aimed at adopting
a preventive approach to mitigate the risk associated with spruce budworm.
- With respect to forest fires, awareness and prevention initiatives have significantly reduced the
number of fires caused by human activity.
OBJECTIVES

2.1 Mitigate the undesirable
impacts of natural
disturbances on forests

CONCRETE MEASURES
2.1.1 Adapt the capacity of forest protection agencies to take action
(SOPFEU, SOPFIM)
2.1.2 Assess the economic viability of various risk management
scenarios
2.1.3 Set natural disturbance control priorities

2.2 Reduce growth loss and
volume loss in areas
damaged by natural
disturbances

2.3 Better integrate the
management of risk
associated with natural
disturbances in the forest
management process
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2.2.1 Optimize the preparation and implementation of salvage
logging plans
2.2.2 Facilitate industrial use of wood damaged by natural
disturbances
2.2.3 Improve artificial forest regeneration where regeneration is
deficient
2.3.1 Prepare and test silvicultural scenarios that will reduce the
risks associated with natural disturbances
2.3.2 Develop decision tools adapted to forest development
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2.1 Mitigate the undesirable impacts of natural disturbances in the
forests
At the present time, natural disturbance risk management tends to focus on direct control and salvaging
of damaged wood. This approach is of limited use when applied to disturbances that occur
simultaneously, are more intense or spread more quickly. In addition, it is sometimes operationally
inapplicable, economically unrealistic or ecologically undesirable. In some circumstances, fire can be
beneficial, for example by increasing productivity at certain sites.
It would therefore be of benefit to consider other, additional options, for example by reducing the
vulnerability of specific stands or landscapes to fire or insect outbreaks, adapting the choice of tree
species or encouraging citizens and enterprises to behave appropriately when engaging in activities in
the forest.

Risk treatment: What are our options?
Natural disturbance risk management is divided into five phases, which are illustrated below using
fires as an example.
1. Prevention
Prevention activities are designed to prevent fires from occurring, and may take the form of
preventive measures, for example a directive prohibiting open fires when the weather is conducive
to the rapid spread of fire.
2. Mitigation
Mitigation is designed to reduce the impact of a disturbance on a given value. It can take the form
of silvicultural actions aimed at reducing the intensity of fires or mitigating their negative impact on
allowable cuts – for example, management of forest combustibles and post-fire salvaging of
damaged wood.
3. Preparation
Preparation includes actions designed to prepare for a disturbance before it occurs. Examples
include the deployment of fire detection and firefighting resources in specific areas where fire
indexes are high.
4. Intervention
An intervention is an activity designed to exert direct control over a disturbance, such as
extinguishing forest fires and evacuating populations at risk.
5. Restoration
Restoration includes efforts made to restore pre-disturbance conditions, such as silvicultural
treatments to regenerate damaged forests.18
Other forest fire risk management models, less focused on direct intervention and adjusted for each fire
according to the values at risk, are currently used in other jurisdictions. Many different values may be at
risk, including merchantable timber values, silvicultural investments, vacation investments in areas used
extensively for vacation purposes, harvestable wildlife, habitats that are critical to the viability and
adaptation capacity of wildlife species at risk, and the ecological services provided by the forest. The
18

Tymstra et al. 2020.
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economic viability and effectiveness of these integrated risk management models must be assessed
within the context of Québec, and based on target forest values.

Concrete measures
2.1.1 Adapt the capacity of forest protection agencies to take action (SOPFEU, SOPFIM)
2.1.2 Assess the economic viability of various integrated risk management scenarios
2.1.3 Set natural disturbance control priorities

2.2 Reduce growth loss and volume loss in areas damaged by natural
disturbances
Despite efforts to control natural disturbances, large areas of forest are damaged every year. Salvage
cuts are carried out to salvage timber from damaged areas and to avoid downward pressure on allowable
cuts and mill supplies. Because of some inherent limitations in the process used to characterize damaged
areas, for example the ability to distinguish fire-damaged timber from healthy timber in the fire-damaged
area, or access issues, timber salvage rates remain poor.
In a context of climate change, the process used to salvage timber damaged by natural disturbances
must be improved, especially in cases where regeneration failures are expected. In addition, the avenues
through which this timber can be processed must be examined.
Natural disturbances have a significant impact on the quantity and quality of the timber resource. The
forest products industry is therefore affected in several different ways, by issues such as lower fibre
quality, increased processing costs and lower lumber values due to appearance or resistance. It is
important to decide how to process timber damaged by natural disturbances by finding new ways to take
advantage of a resource that is often unsuitable for traditional uses.

Concrete measures
2.2.1 Optimize the preparation and implementation of salvage logging plans
2.2.2 Facilitate industrial use of wood damaged by natural disturbances
In the commercial boreal forest, deficient regeneration is usually a result of successive natural or
disturbances or a very long post-fire regeneration establishment phase. These disturbances are thought
to have been a factor in the 9% regression of the closed spruce forest between 1972 and 2002.19 The
most recent models suggest that regeneration failures caused by fire in this type of ecosystem will
become more common in the next fifty years.20

19
20

Girard et al. 2008.
Splawinski et al. 2019.
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Regeneration failures can also occur in stands damaged by spruce budworm. As is the case in firedamaged forests, reforestation may be necessary, among other things to speed up the growth of young
trees and maintain the softwood component of the stands.
Restoration of production to regeneration-deficient forests will reduce the negative impact of disturbances
on timber supplies and will also play a positive role in mitigating the impacts of climate change.

Concrete measure
2.2.3 Improve artificial forest regeneration where regeneration is deficient

Interplay with Québec’s Wood Production Strategy
The MFFP invests more than $278.5 million in silvicultural treatments every year to maximize
growth and yields in both public and private forests. Decisions regarding these investments must
consider the risks associated with natural disturbances and the impacts of climate change, as set
out in the Québec Wood Production Strategy. Measures associated with objectives 2.3 and 3.1 of
this Strategy will help to achieve many of the objectives and indicators in the Québec Wood
Production Strategy, including the economic viability of silvicultural scenarios and development
strategies, and actual as opposed to anticipated yields from silvicultural treatments.
This Strategy will help Québec to realize its timber production ambitions within the context of
climate change, by:
-

improving the way in which the risks associated with certain natural disturbances are taken
into account when planning silvicultural investments;

-

promoting tree species adapted to future growth conditions;

-

securing the production of seedlings and plants;

-

applying innovative silvicultural scenarios that take into account the vulnerabilities and
opportunities arising from climate change.

These concrete measures will serve as robust tools to ensure that the impacts of natural
disturbances and climate change are considered when setting regional timber production and
other goals, in both the public and private forests.

2.3 Better integrate the management of risk associated with natural
disturbances in the forest management process
Forest development influences the characteristics of the forest and can have a direct impact on the
behaviour of natural disturbances. Conversely, natural disturbance management (e.g. prevention of fires
or spruce budworm) also affects these same characteristics. Given that both types of actions impact one
another, it is vital to ensure that natural disturbance management and forest development practices are
better coordinated in order to achieve effective integrated risk management. This process is currently
more advanced for some more predictable disturbances such as spruce budworm outbreaks. For
disturbances that are less predictable, either spatially or over time, such as fire and extreme weatherinduced windthrow, the integrated risk management process needs to be improved.
Ministère des Forêts, de la Faune et des Parcs
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To do this, forest development decision aids, based on characterizations of the present and future risk
associated with each specific disturbance, must be developed at the appropriate territorial scale for forest
development in Québec.
Forest development can influence present and future risk levels by improving ecosystem resilience to
natural disturbances. The first step is to examine current practices and identify their positive and negative
contributions to risk management. Other measures with positive medium and longer term impacts on
ecosystem resilience can then be tested in pilot projects (e.g. the choice of tree species used for
reforestation). These measures can subsequently be deployed more broadly through the integrated forest
development plans and the private forest protection and development plans.

Concrete measures
2.3.1 Develop and test silvicultural scenarios that will reduce risks associated with natural
disturbances
2.3.2 Develop decision tools adapted to forest management
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Key Topic 3 – Maintenance of the forest’s
productive capacity and the associated benefits
The forests play a role in wealth creation by providing resources that are important to the economy of
Québec and its regions. The MFFP manages the forests sustainably so as to promote their economic,
environmental and social contribution. In the context of climate change, the MFFP must use the best
available information to encourage actions that will strengthen the resilience and adaptive capacity of the
forests, and to support forest-based economic activities and the social and environmental benefits they
generate.
OBJECTIVE

CONCRETE MEASURES
3.1.1 Update tree species composition objectives

3.1 Enhance the resilience and
adaptive capacity of forests
and sensitive species

3.1.2 Adjust the retention rules for stands and landscapes scales
3.1.3 Play an active role in initiatives to promote the creation of
forest corridors and clusters in agricultural and urban areas
3.1.4 Develop and test silvicultural solutions
3.2.1 Examine the forest’s productive capacity based on its
vulnerabilities and potential adaptation measures

3.2 Make wood production less
vulnerable to climate change
impacts

3.2.2 Secure and adapt the production of seedlings and plants
production
3.2.3 Deploy assisted migration for the main tree species used in
reforestation
3.2.4 Identify sites that are better suited to silvicultural investments
3.2.5 Optimize forest monitoring and plant traceability

3.3 Take advantage of new
opportunities for forest
resource development

3.4 Maintain adequate habitat
conditions for sustainable
wildlife management

3.3.1 Assess the commercial potential of undeveloped tree species
and tree species that are not currently present in Québec’s
forests
3.3.2 Examine industrial scenarios according to the future wood
supply
3.4.1 Assess forest-dwelling wildlife habitat change
3.4.2 Update forest management rules aimed to preserve habitat
quality for vulnerable forest-dwelling wildlife species

3.1 Enhance the resilience and adaptive capacity of forests and
sensitive species
The MFFP is responsible for the forest planning process, which must foster ecosystem-based
development with a view to maintaining ecosystem biodiversity and viability. To do this, methods have
been established at landscape and stand level to retain key ecological attributes inspired by natural forest
dynamics. This approach must be adapted to reflect new knowledge of climate change impacts, so that
it continues to be effective in maintaining forest resilience while fostering the adaptive capacity of existing
and future biodiversity.
Ministère des Forêts, de la Faune et des Parcs
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Using ecological information on natural forests to identify appropriate adaptation measures
Knowledge acquired in natural forests (how they maintain their functions and productivity against
disturbance agents) is important, since it can be used to identify conditions that will allow key
ecological processes to survive in forests under development.
For example:
- Maintaining regenerative capacity for tree species with different needs (soil and humidity
conditions).
- Ensuring that viable seedlings are present in sufficient numbers for stand-level and landscapelevel regeneration, especially for species that will benefit from future climate conditions.
- Maintaining evenly-distributed, interconnected habitats for wildlife species that are sensitive to
forest development, in order to foster their survival and dispersal and hence facilitate their
capacity to adapt to changing conditions.
Under the principle of adaptive management, this new information on the best ways of maintaining
biodiversity and ecosystem viability will be considered within the context of climate change.
To maintain ecosystem viability, silvicultural methods and objectives will have to be updated in light of
the vulnerability diagnosis. Of all the issues to be considered, forest composition is a priority, because
the forests of the future will be composed differently from past and present forests. Simplification of the
canopy increases the risk of ecological and economic impacts if, for example, an invasive exotic species
or disease threatens a dominant tree species. A forest with a more diverse composition may therefore
be better able to adapt to the climate of the future.
If the remaining standing forests are to maintain their ecological role and economic value and contribute
to ecological connectivity, they must be persistent and resilient to the risks associated with natural
disturbances. For example, in areas where fires occur frequently, the risk of post-cutting regeneration
failure can be reduced by leaving fire-resistant and fire-resilient trees in place. These trees will also play
an ecological role for many plant and wildlife species. In some conditions, maintaining a percentage of
hardwood trees may reduce the spread of fire and make the forest less vulnerable to spruce budworm.
Information on wildlife habitats that are sensitive to forest development or climate change can be used to
apply tree retention measures in locations that will ensure habitat connectivity and, in the case of aquatic
species, protect thermal refuges.
In urban and agricultural areas where forests and riparian strips are fragmented, the migratory and
adaptive capacity of terrestrial species is limited. For aquatic species, the absence of riparian forest strips
in urban and agricultural areas enhances the impacts of water heating. The MFFP, as an actor in the
forest and wildlife management process, is also involved in introducing development practices designed
to maintain or restore landscape connectivity, and hence preserve conditions favourable to biodiversity
in the long term. Issues relating to invasive exotic species must also be considered, since these species
may spread more easily as a result of landscape connectivity.

Concrete measures
3.1.1 Update tree species composition objectives
3.1.2 Adjust the retention rules at the stand and landscape scales
3.1.3 Play an active role in initiatives to promote the creation of forest corridors and clusters in
agricultural and urban areas
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Some silvicultural choices also have the potential to reduce the risks associated with climate change for
forest productivity, biodiversity, the habitats of certain wildlife species and sensitive landscapes.
The MFFP will therefore put together a diverse portfolio of silvicultural solutions offering different options
for addressing climate change, thereby helping to achieve economic and ecological expectations at the
sites to which they are applied:
-

Improve stand resistance, for example by promoting the survival and growth of established trees.

-

Increase stand resilience by maintaining ecological processes and attributes that facilitate natural
regeneration or by maintaining a variety of tree species of different age classes in stands.

-

Assist ecological transitions by promoting crop species.

Numerous silvicultural solutions already play a role in some of these adaptation options (e.g. some partial
cut methods and species enrichment). The MFFP must adapt them and also develop new ones, based
on vulnerabilities, regional opportunities and new knowledge. In addition to experimental research, the
MFFP’s everyday operations will include trials of adapted silviculture scenarios, in order to develop
expertise and prepare to diversify practices.

Concrete measures
3.1.4 Develop and test silvicultural solutions
The contribution of protected areas and conservation measures to the adaptation capacity
of different species
The MFFP plays a role in provincial and regional biodiversity conservation efforts by creating and
managing certain categories of protected areas (e.g. provincial parks, biological refuges, exceptional
forest ecosystems, legally protected wildlife habitats). In addition, it implements conservation
measures that allow some forest operations to take place provided they do not negatively impact the
conditions required by species that are sensitive to forest development. This is the case for some
legally protected wildlife habitats such as white-tailed deer yards and the habitats of specific threatened
or vulnerable species, and more generally, for ecosystem-based development measures designed to
maintain biodiversity throughout the public forests under development.
If climate change is as anticipated, some species are likely to move to areas that are more suited to
their needs. In the short term, the sectors in which climate changes are minor or slower to occur may
serve as refuges, facilitating the survival and adaptation of certain species. The network of protected
areas and conservation measures will certainly play a role in helping these species to migrate, among
other things by maintaining ecosystem connectivity.
The introduction of sustainable use protected areas would increase the number of forest areas in which
the priority goal is to preserve biodiversity.

3.2 Make wood production less vulnerable to climate change impacts
When it published the Québec Wood Production Strategy, the MFFP adopted a number of ambitious
wood production targets, including that of increasing the volume of wood harvested in the public and
private forests by 23.9 M m³ in the next 60 years. To achieve this target, the productive capacity of the
forests must be preserved and increased. This will require concrete action, starting now, to ensure that
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the impacts of climate change are taken into account in forestry practices (reforestation, the choice of
sites for silvicultural investments, forest monitoring).
The vulnerability of wood production and other ecosystem services (wildlife habitats, carbon flows, water
regulation, etc.) can be assessed by modelling the impacts of climate change and disturbance patterns
on forest growth and evolution over time. Adaptation measures can then be developed and their impacts
assessed using the same models. This will allow the cost of each measure to be compared to its
anticipated benefits, thereby serving as a decision aid for forestry professionals.

Concrete measures
3.2.1 Examine the forest’s productive capacity based on its vulnerabilities and potential
adaptation measures
Enough seedlings must be available to support the Québec Wood Production Strategy and the
afforestation or reforestation work needed to mitigate the impacts of climate change. Among other things,
seedlings are used to reforest poorly regenerated areas and improve volume yields in public and private
forests.
Climate change is likely to alter nursery production conditions. For example, a thinner snow cover, a
shorter snow cover period and more winter thaws will increase the risk of winter drying and freeze-related
damage to plants. The MFFP must therefore review its practices and infrastructures in order to protect
its production.
To reduce the risk of maladaptation to the impacts of climate change, the MFFP must ensure that the
seedlings used for reforestation are properly adapted to the future climate of the area in which they are
planted.
In Québec, seedling sources are used to reforest specific areas. However, as the climate changes, local
sources will no longer necessarily be best suited to the conditions at nearby sites. Assisted migration, i.e.
the removal of tree species populations towards the northern limit of their range, is one of the options
recommended to address this problem. It will minimize the chances that the trees will be poorly adapted
to their future climate, and will help to maintain the commercial potential of the most sought-after tree
species in Québec. Québec will therefore update the application areas for each source of seedlings for
the principal tree species used for reforestation in the province. As a result, seedlings from sources in
regions further south will be used to reforest areas further north, so that the plants have time to become
acclimatized.
The MFFP may also use assisted migration to introduce specific tree species gradually into areas where
they are currently not present, but where the future climate will be suited to their needs. However, new
data on soil fertility and the biophysical limits of tree species will be needed before this type of action can
be considered. The MFFP will ensure that assisted migration is used carefully, in accordance with the
principles of adaptive management.

Concrete measures
3.2.2 Secure and adapt seedling and plant production
3.2.3 Deploy assisted migration for the main tree species used in reforestation
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Diagnoses of regional vulnerabilities will be used to identify the main risks associated with silvicultural
strategies, namely adaptation failure due to the direct impacts of climate on tree species, alterations to
natural disturbance patterns and proliferation of invasive exotic species. These elements may
compromise some of the wood production options currently being considered. To reduce these risks and
maximize silvicultural efficiency, appropriate decision aids will be used to identify sectors that are less
exposed to anticipated climate risks.
The success of the adaptation methods used (e.g. choice of sites that are less exposed to climate-related
risks, assisted migration of genetic origins, etc.) will be measured by means of forest monitoring. This will
strengthen the ability to detect changes and will allow for greater proactivity when deploying or improving
adaptation methods. In the case of assisted migration, forest monitoring, including traceability of
seedlings, will be used to test the method’s efficiency in providing the anticipated timber yields.

Concrete measures
3.2.4 Identify sites that are better suited to silvicultural investments
3.2.5 Optimize forest monitoring and plant traceability

3.3 Take advantage of new opportunities for forest development
The MFFP must be proactive in exploring the economic potential of species suited to future climate
conditions. It will therefore assess the potential of species that are not currently developed economically,
but that are less vulnerable to climate change or better suited to future climate conditions. It will also
assess species that are not currently present in Québec but that could potentially be included in the
reforestation program. This will help to minimize the economic consequences if current species are
unable to adapt to the new conditions, while maintaining the ecological integrity of the forests. Potential
timber outlets and the industrial structure’s ability to adapt will also have to be considered.
Thanks to Québec’s current forest resources, a competitive forest industry has emerged around a robust
industrial structure. Climate change will affect both the abundance and the quality of the forest resource.
New opportunities will arise in the short and medium term, and the industry must be supported as it
transitions towards those opportunities and learns to exploit them wisely, in the best possible way. For
this to be possible, the industrial structure must be both resilient and agile, so that it is able to adapt
quickly to volume fluctuations. Solutions to mitigate the impacts of those fluctuations will be required to
avoid the kind of mill closures that have occurred in other jurisdictions.
Research must also be carried out to document future practices and processing of wood with different
characteristics compared to the wood that is currently available. Among other things, this will help to
maintain operational efficiency when processing more fragile wood materials.

Concrete measures
3.3.1 Assess the commercial potential of undeveloped tree species and tree species that are not
currently present in Québec’s forests
3.3.2 Examine industrial adaptation scenarios according to future wood supply
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3.4 Maintain adequate habitat conditions for sustainable wildlife
management
The forests provide habitats for a host of wildlife species. Some of these species, such as brook trout,
white-tailed deer and American marten, are key to hunting, fishing and trapping activities. To manage
these harvested species sustainably, the MFFP uses management plans to guide wildlife harvesting
activities in fishing, hunting and trapping zones. When the plans are drawn up, a variety of issues are
taken into consideration, including population abundance and density. The plans are also subject to
public consultation.
The vulnerabilities and opportunities generated by climate change must also be considered, because
each species and habitat will respond differently. For example, salmonids are freshwater species, and
the quality and availability of their habitat will decline as a result of climate change. White-tailed deer
populations, which generally benefit from milder winters, are likely to extend their range northwards, and
new deer yard management plans will therefore be needed. In some sectors, denser deer populations
may lead to excessive browsing of regenerating forests. Harvesting rules will therefore have to be
adjusted to counter the harmful impacts of climate change, including ungulate overpopulation. A strategy
focusing specifically on the impacts of climate change for wildlife species will help to clarify these
interactions.
The MFFP must also continue to identify wildlife species with economic potential that are newly present
in or likely to move into the forests as a result of climate change. For example, some species may take
advantage of fire-related forest rejuvenation (e.g. moose, deer and ruffed grouse). On the other hand,
hardwood encroachment and rejuvenation may be harmful to the habitats of the American marten and
spruce grouse.
Some development methods, including silvicultural practices and road network planning, will have to be
altered to take forest-related issues into consideration. Silvicultural and wildlife issues must be considered
together, in order to identify the best possible development methods for both.

Concrete measures
3.4.1 Assess forest-dwelling wildlife habitat change
3.4.2 Update forest management rules aimed to preserve habitat quality for vulnerable forestdwelling wildlife species
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Key Topic 4 – Ongoing access to the forest
The public forest is served by an extensive network of multi-purpose roads used by forestry companies,
fishers, hunters, trappers, Indigenous communities, vacationers and wildlife, recreational and mining
companies. They are also used to protect the forests and ensure public safety, and to provide access to
energy infrastructures. Access may be affected by hydrological changes caused by an increase in
extreme weather events. The MFFP will find solutions to reduce the vulnerability of the multi-purpose
road network and guarantee access to it while maintaining its environmental and economic performance.
OBJECTIVE
4.1 Improve monitoring of the public
multi-purpose road network
4.2 Adapt road-related practices and
infrastructures to the impacts of
climate change

CONCRETE MEASURES
4.1.1 Monitor the condition of the multi-purpose road network
4.1.2 Circulate general public information products in regards
of the multi-purpose road network condition
4.2.1 Assess the vulnerabilities of the multi-purpose road
network
4.2.2 Update forest road standards and practices

4.1 Improve monitoring of the public multi-purpose road network
The MFFP will develop effective monitoring tools to gather information on the condition of the road
network and prioritize maintenance, improvement, repair and closure work. When more is known about
the condition of the road network, it will also be easier to assess its environmental performance by
monitoring the efficiency of the standards by which it is governed.

Concrete measures
4.1.1 Monitor the condition of the multi-purpose road network
4.1.2 Circulate general public information products in regards of the multi-purpose road network
condition
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Aquatic habitats: Connectivity and fragmentation by the road network in a context of
climate change
As part of its mission to preserve and develop aquatic wildlife, the MFFP protects aquatic habitat quality
and maintains connectivity between habitats and populations. Among other things, water system
connectivity allows aquatic species to migrate between essential habitats and reach thermal and hydric
refuges. The road network can break habitat connectivity, limiting the movements of aquatic species
either temporarily or permanently. From this standpoint, the limited sustainability of some road network
segments, systematic abandoning of unused stretches of road and lack of maintenance on little-used
roads add to the challenge of restoring and protecting aquatic habitats and their connectivity.
Climate change, in synergy with road network development, may exacerbate aquatic habitat
fragmentation issues by disturbing hydric, thermal and sedimentary patterns in watercourses.
Accordingly, the MFFP and its partners must consider future environmental changes when designing
and installing watercourse crossings. The ability of aquatic habitats to withstand climate change will
also depend on other adaptation efforts including the maintenance of good quality riparian strips and
sufficient forest cover in drainage basins deemed to be in critical condition.

4.2 Adapt road-related practices and infrastructures to the impacts of
climate change
The Sustainable Forest Management Regulation sets out rules for the construction, improvement, repair,
maintenance and closure of roads while ensuring the network’s durability and the safety of users.
Watercourse crossing structures are strictly regulated. To ensure that crossings are able to withstand
spring flooding and flow alterations during heavy precipitation, the Sustainable Forest Management
Regulation states that the hydrological characteristics of drainage basins and watercourses must be
taken into consideration. The current multi-purpose road network is composed of many different
infrastructures built according to old standards. As improvements and repairs are carried out, these
infrastructures are gradually being upgraded to Sustainable Forest Management Regulation standards.
The MFFP will consider the anticipated impacts of future precipitation patterns and recurrent extreme
weather events on bridges, culverts and road surfaces. This vulnerability analysis will highlight the work
needed to bring multi-purpose road infrastructures up to standard and will also fuel the strategic reflection
process for road management, planning, construction, maintenance and closures.
The multi-purpose road network vulnerability assessment and information on the network’s condition will
help the MFFP to understand the potential risks and effectiveness of its current practices and adapt the
road network gradually, so that it becomes robust enough to withstand the vagaries of the weather.

Concrete measures
4.2.1 Assess the vulnerabilities of the multi-purpose road network
4.2.2 Update forest road standards and practices
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Monitoring and Reporting
The Climate Change Adaptation Strategy for Forest Management and Development is a key element in
supporting the productive capacity of the forests and the economic, ecological and social benefits they
provide.
The MFFP will monitor the Strategy’s implementation rigorously, to ensure that its anticipated short-term
effects are achieved. To do this, it will use indicators focusing on concrete actions. This will allow it to
monitor both the application and the effectiveness of the Strategy, judge its performance and make any
adjustments that may be needed.
This Strategy is consistent with the Sustainable Forest Management Strategy. The actions it proposes
will be revised every five years, during the five-yearly review of sustainable forest management.
Key Topics

Anticipated effects

Key Topic 1
In-depth
knowledge of the
impacts of climate
change

- More projects to acquire information on
the impacts of climate change for forests,
wildlife habitats and wildlife species
- Lever effects to obtain more funding for
information acquisition projects
- Better information available to
stakeholders and the general public

Key Topic 2
Stronger
management of
risk associated
with natural
disturbances

- More efficient systems to protect against
natural disturbances
- Greater consideration of the risk
associated with natural disturbances in
forest development

Key Topic 3
Maintenance of
the forest’s
productive
capacity and the
associated
benefits
Key Topic 4
Ongoing access
to the forests

Suggested indicators

- The number of information acquisition
projects carried out by the MFFP
- User satisfaction with information
products

- A completed analysis of resource
suitability for SOPFEU and SOPFIM
- The number of alternative silviculture
scenario pilot projects aimed at
reducing risk

- Effectiveness of ecological targets in
maintaining biodiversity and forest
resilience
- Innovative adaptive silvicultural scenarios
- Identification of potential ways to diversify
wood production options and industrial
outlets

- Identification of monitoring and
analysis initiatives to measure forest
resilience and biodiversity
- The number of projects aimed at
identifying potential diversification
methods

- Better information on the condition of the
multi-purpose road network
- Acquisition of information on the multipurpose road network’s vulnerability to
anticipated flow alterations

- Preparation of a monitoring method
- The number of projects designed to
acquire information on multi-purpose
road network vulnerability

Ministère des Forêts, de la Faune et des Parcs

29

DRAFT – Climate Change Adaptation Strategy for Forest Management and Development

References
BOULANGER, Y, et al. (2014). “A refinement of models projecting future Canadian fire regimes using
homogeneous fire regime zones”. Canadian Journal of Forest Research vol. 44, p. 365-376.
BOULANGER, Y. et al. 2021 Landscape Ecology (awaiting publication).
OFFICE OF THE AUDITOR GENERAL OF CANADA (2003), Report of the Auditor General of Canada, [online]
[https://www.oag-bvg.gc.ca/internet/Francais/parl_oag_200304_01_f_12907.html].
D’ORANGEVILLE, L., et al. (2018). “Beneficial effects of climate warming on boreal tree growth may be
transitory”, Nature Communications, vol. 9, no 3213 (2018).
GIRARD, F., S. PAYETTE and R. GAGNON (2008). “Rapid expansion of lichen woodlands within the closedcrown boreal forest zone over the last 50 years caused by stand disturbances in eastern Canada”, Journal
of Biogeography, vol. 35, no 3, p. 529-537.
GOUVERNEMENT DU QUÉBEC (2020). Plan for a Green Economy 2030, [online] [https://cdncontenu.quebec.ca/cdn-contenu/adm/min/environnement/publications-adm/plan-economie-verte/planeconomie-verte-2030.pdf?1605540555].
HANES, C. C., et al. (2018). “Fire-regime changes in Canada over the last half century”, [online], Canadian
Journal of Forest Research, vol. 49, no3, p. 256–69. [https://doi.org/10.1139/cjfr-2018-0293].
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (2015). Climate Change 2014: Mitigation of Climate
Change, [online] [https://doi.org/10.1017/CBO9781107415416].
Johnston, L. et al. (2019). “Wildland fire research risk in Canada”, Environmental Reviews, vol. 28, no 2,
p. 164-186.
KURZ, W. A, et al. (2008). “Mountain pine beetle and forest carbon feedback to climate change”, [online],
Nature, vol. 452, p. 987–990. [https://doi.org/10.1038/nature06777].
LE QUÉRÉ, C., et al. (2018). “Global Carbon Budget 2017”, [online], Earth Syst. Sci. Data Discuss. (2017),
[https://doi:10.5194/essd-2017-123].
LOGAN, T., et al. (2011). Atlas de scénarios climatiques pour la forêt québécoise, Ouranos and Ministère
des Ressources naturelles et de la Faune, 55 p. +appendices.
MINISTÈRE DE L’ENVIRONNEMENT ET DE LA LUTTE CONTRE LES CHANGEMENTS CLIMATIQUES (2020). Service
Info-Climat, [online], Québec, Gouvernement du Québec, [http://www.environnement.gouv.qc.ca/climat]
(consulted on May 15, 2020).
MINISTÈRE DES FORÊTS, DE LA FAUNE ET DES PARCS (2020). Chiffres-clés du Québec forestier édition
2020, [online] [https://mffp.gouv.qc.ca/wp-content/uploads/chiffres-cles.pdf] (consulted on March 4,
2021).
UNITED NATIONS ORGANIZATION. Climate Change, [online] [https://www.un.org/fr/sections/issuesdepth/climate-change/index.html].
OURANOS (2015). Ouranos website [https://www.ouranos.ca/].

Ministère des Forêts, de la Faune et des Parcs

30

DRAFT – Climate Change Adaptation Strategy for Forest Management and Development
PÉRIÉ et al. (2014) Effets anticipés des changements climatiques sur l’habitat des espèces arborescentes
au Québec, Forest Research Brief no 173, Québec, Gouvernement du Québec, Ministère des
Ressources naturelles, Direction de la recherche forestière, 66 p.
TREASURY
BOARD
OF
CANADA
SECRETARIAT.
Risk
Management,
[online]
[https://www.canada.ca/fr/secretariat-conseil-tresor/organisation/gestion-risque/guide-gestion-integreerisque.html].
SPLAWINSKI, T. B., et al. (2019). Ajustement des stratégies de production de bois dans certaines portions
sensibles de la forêt boréale. Report presented to the Ministère des Forêts, de la Faune et des Parcs by
the Chaire industrielle CRSNG UQAT-UQAM en aménagement forestier durable, 120 p.
TYMSTRA, C., et al. (2020). “Wildfire management in Canada: Review, challenges and opportuinites”,
[online], Progress in Disaster Science, vol. 5, [http://dx.doi.org/10.1016/j.pdisas.2019.100045].
WILLIAMSON, T. B., et al. (2009). Les changements climatiques et les forêts du Canada: des impacts à
l’adaptation, Réseau de gestion durable des forêts et Service canadien des forêts, Centre de foresterie
du Nord, Edmonton (Alberta), 86 p.

Ministère des Forêts, de la Faune et des Parcs

31

DRAFT – Climate Change Adaptation Strategy for Forest Management and Development

Glossary
Regeneration
failure

Regeneration deficiency resulting from reoccurring natural or anthropic
disturbances, such as two successive fires or a fire followed by an insect
outbreak or logging followed by a fire. The interval between the disturbances is
shorter than the time required for the trees to reach reproductive maturity and
produce seeds that will allow for a regrowth density similar to that of the predisturbance stand.

Ecosystembased
development

A type of management that consists in the application of a forest development
approach capable of maintaining biological diversity and ecosystem viability. It
generally involves reducing the differences between the forest under
development and the natural forest.

Ecological
attribute

An element of an ecosystem that is directly associated with the ecosystem’s
normal functions. Some attributes are known to be of importance to several plant
or wildlife species (stand age, vertical and horizontal stand structure, large dead
trees, standing or fallen, etc.).

Drainage basin

The portion of land drained by a main watercourse and its tributaries. The highest
points that condition the direction of water runoff flow to the main watercourse
are used to establish the basin’s boundaries.

Afforestation

The creation of a forest stand on unwooded land.

Carbon
neutrality

The ideal state to be achieved in an ecologically responsible approach designed
to reduce greenhouse gas emissions into the air or to compensate for those that
cannot be reduced.

Windthrow

1. A tree or group of trees that have been uprooted or broken at the base of the
trunk as a result of weather events or age.
2. An area of land or part of a forest where many trees have been uprooted or
broken at the base of the trunk as a result of weather events or age.

Ecological
connectivity

Forest connectivity includes both a structural and a functional component.
Natural elements must be physically connected or distributed in a way that
addresses the migration needs of different species. Restoration of natural
corridors by means of riparian strips, culverts and wildlife bridges helps to
achieve structural connectivity. Functional connectivity is achieved by supporting
the ability of wildlife and plant species to migrate through a fragmented
landscape and by identifying essential corridors or patches of forest.

Budbreak

Appearance of buds on trees.

Winter drying

A very frequent problem for all conifer species. It generally affects the exposed
needles above the snow cover and manifests as late winter browning of foliage.
The portion of the canopy protected by the snow cover is not affected. The
damage tends to be more severe in years with cold winters and less snow. It
may be localized or extensive, and sometimes affects several hectares of forest.
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Bioclimatic
domain

A bioclimatic domain is an area characterized by the type of end-of-succession
vegetation covering sites where pedological, drainage and exposure conditions
are moderate (mesic sites).

Ecozone

An area defined by the unique nature of its natural components. It may be
distinguished by its climate, its natural resources, its geology, its soil
composition, its hydrography and so on. Ecological regions are recognized by
the major international organizations.

Exotic invasive
species

A wildlife or plant species that becomes established outside its natural range
because it was introduced intentionally or accidentally as a result of human
activity. Its establishment or spread may threaten the environment, the economy
or society.

Greenhouse gas

Gases that are present in the atmosphere and allow the sun’s rays to pass
through while absorbing infra-red rays from the Earth’s surface. The
accumulation of greenhouse gases resulting from human activity amplifies the
natural “greenhouse” effect and is partly responsible for global warming. The
main greenhouse gases in the Earth’s atmosphere are water vapour (H2O),
carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4) and ozone (O3).

Ecological
process

An ordered series of biotic and non-biotic phenomena in an ecosystem,
generating flows of materials or energy and creating complex interactions
between organisms or between organisms and their environment.

Carbon sink

A carbon sink is a reservoir that, at a given time, absorbs more carbon from the
atmosphere than it emits, allowing the carbon to accumulate and storing it so
that it does not contribute to the greenhouse effect.

Reforestation

Reconstitution of a forest stand. Reforestation is generally achieved by planting
and sowing.

Carbon
sequestration

A process that consists in increasing the carbon content of a carbon sink other
than the atmosphere by capturing and then storing carbon. For example, trees
absorb carbon dioxide, then reject the oxygen and store the carbon in their fibre.

Ecological
service

Ecological services are benefits that humans obtain from nature. They are
usually divided into four categories: supply services, regulatory services, sociocultural services and support services. This latter type supports the production
of other services. For example, the forests provide raw material supply services,
air and water purification services and climate regulation services. They also play
a cultural role, for example by providing sites for leisure or spiritual activities.

Spruce
budworm

The spruce budworm, Choristoneura fumiferana, is the most destructive insect
for conifer stands in North America. In Québec, the spruce budworm mainly
consumes the annual foliage of balsam fir and white spruce trees and, to a lesser
extent, red spruce and black spruce trees. During an outbreak, it is also found
on other softwood species.
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