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“Eeyou have a responsibility to preserve and protect their heritage.

An important and essential part of Eeyou heritage is the Eeyou homeland —
Eeyou Istchee — that is essential and central for Eeyou “Miyupimaatisiiwin”
or holistic well-being. The Eeyou use and occupation of Eeyou Istchee
and their presence in their hunting territories contribute to their
spiritual, physical and psychological well-being. For Eeyou, their presence
in their hunting territories mean far more than the pursuit of wild game
and fish. The Eeyou unique and central relationship with Eeyou Istchee — its
waters, its forests, its plants, its animals, its fish, its spirit — and what Eeyou
have become as a result — that’s part of the nature of being Eeyou”

(Cree Trappers’ Association, 2009, p. 1)



This is the first report written by the public health
department of the Cree Board of Health and Social
Services of James Bay (CBHSSJB) on the health
impacts of climate change on the people of Eeyou
Istchee. Eeyou Istchee (the Peoples’ Land) is the
traditional territory of the Eeyouch/Eenouch

also known as the Eastern James Bay Cree. The
approximately 20,000 people that compose the
population of Eeyou Istchee are mostly distributed
in nine communities: Whapmagoostui, Chisasibi,
Wemindji, Eastmain, Waskaganish, Nemaska,
Waswanipi, Oujé-Bougoumou and Mistissini
over a territory of 275,000 km?, located between
the 49" and 56" parallel.

The first step of the vulnerability and risk
assessment is the identification of the priority
climate hazards. Climate hazards were included
and characterized based on a literature review
and consultations with regional and community
partners. The following hazards were identified

as particularly likely or severe for Eeyou Istchee:
changes in temperature, changes in precipitation,
forest fires, changes in wind patterns, landslides
and erosion, changes to wildlife populations
and changes in vegetation. These hazards are

all closely intertwined, and changes in one can

have cascading impacts to all others. Indeed, the
high degree of interconnectedness, within and
across ecosystems and all aspects of life in Eeyou
Istchee, is a common theme throughout this
report, demonstrating the importance of these
relationships to the Cree way of life. Central to
this report is the concept of Miyupimaatisiiun—
“being alive well”— which frames health as
inseparable from the wellbeing of land, water
and animals.

A set of assessment tools were then applied to
characterize the vulnerability and risk linked to
each climate hazard by evaluating the magnitude
of exposure, the likelihood (probability of occur-
rence), the severity of impacts (consequence),
and the ability of the region and of communities
to adapt to these hazards. The assessments of
exposure (hazard intensity and likelihood),
impact severity, and response (adaptive capacity)
were assigned numerical values, and then used to
calculate a vulnerability rating between 0 (None)
and 5 (Extreme). Additionally, a risk matrix was
employed to calculate the level of risk, between

0 (Very low) and 6 (Extreme) based on the
likelihood and impact severity of each hazard.

VRAC - CBHSSIB PS5



RISK AND VULNERABILITY COMPARISON TOOL
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Finally, a comparison tool was employed to
summarize and visually compare hazards to each
other based on their respective vulnerability and
risk ratings (Table 1). Changes in precipitation
and vegetation were rated High for both risk
and vulnerability, while changes in temperature,
changes in wind patterns, forest fires, and land-
slides and erosion were all assigned Very High
risk and Extreme vulnerability. Changes to wildlife
populations was rated Extreme for both vulnera-
bility and risk. All seven hazards fall into the High

Public health and safety: Warmer, wetter and
more variable conditions increase the risk of
flooding, erosion and infrastructure damage
—threatening travel routes, access to traplines,
traditional activities, housing, and public
facilities. More frequent extreme heat events
heighten forest fire danger and contribute to
poor air quality, increasing exposure and risk of
respiratory and cardiovascular diseases. Forest
fires are also associated with an increased risk
of evacuations, loss of land, and infrastructure.

to Extreme range, highlighting the urgent need
for health-centred response while recognizing
the resilience of Eeyouch/Eenouch.

This vulnerability and risk assessment highlights
three interrelated areas where climate-driven
hazards are already affecting—and will continue
to affect—the health and wellbeing of the
Eeyouch/Eenouch:

Food and water safety and security: Shifts
in temperature and precipitation disrupt
berry-picking, hunting and fishing, forcing
greater dependence on expensive, less-
nutritious imported foods—contributing

to rising rates of diabetes and other chronic
diseases. These shifts also contribute to
plant and animal species migrations, altering
traditional ways of preparing and storing
traditional foods and impacting traditional
water sources.

Moreover, shifting ecosystems due to tempera-
ture and precipitation changes may increase
the risk and prevalence of waterborne and
vector-borne diseases in Eeyou Istchee.

Mental health and cultural continuity:
Environmental degradation and loss of safe
access to traditional lands have been linked to
elevated stress, eco-anxiety and solastalgia—
particularly among Elders, land-users and
youth—undermining Cree identity, knowledge
sharing and overall community wellbeing.

The findings of this report will inform the
co-development of a Regional Health Adaptation
Plan (PARC) involving each community, supporting
local capacity and safeguarding health in a
changing climate.

VRAC - CBHSSIB p7
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GLOSSARY

Anadromous species: fish that are born
in freshwater and migrate to the ocean to
grow and mature and then return to fresh-
water to spawn.

Biogenic carbon: carbon sequestered
from the atmosphere and stored in biological
materials. It can be released back into the
environment through combustion or
decomposition.

Biome: a distinct geographical region that
includes a specific climate, fauna and flora.

Carbon flux: the amount of carbon

exchanged between Earth’s carbon pools
- the oceans, atmosphere, land, and living
things - and is typically measured in units
of gigatonnes of carbon per year (GtC/yr).

Catadromous species: Fish that live
in freshwater but migrate to the ocean
to reproduce.

Ceremony: is a fundamental way of
connecting to the Land, all of Creation,

and one’s responsibilities within these
relationships. It is place-based, takes many
forms, and serves as a means of transferring
knowledge, remembering reciprocal respon-
sibilities, and affirming belonging to family,
community, the Land, and the Sacred. Rooted
in Natural and Sacred Law, Ceremony is both
a way of life and a guiding framework for
decision-making, embodying principles of
respect, balance, and renewal. Many diverse
Ceremonial and governance practices exist.
This definition is adapted from Alec et al.
(2024).

Category | land: are for the exclusive
use and benefit of JBNQA beneficiaries.

Category Il land: JBNQA beneficiaries
have exclusive hunting, fishing and trapping
rights, the land can be accessed and used for
development purposes, although the JBNQA
beneficiaries share in land and resource
management for hunting, fishing and trap-
ping, tourism development, and forestry.

Category lll land: are a unique type

of provincial public lands. Anyone may hunt
and fish on these lands, although the JBNQA
beneficiaries have exclusive rights to certain
species (except migratory birds and marine
animals). JBNQA beneficiaries participate in
land administration and development. The
province, the James Bay Energy Corporation,
Hydro Québec, and the James Bay Devel-
opment Corporation have specific rights

to develop resources on Category Il lands.
However, depending on the jurisdictional
nature of the project, either the federal
and/or the provincial government must
undertake an environmental impact
assessment.

Climate adaptation: activities with the
intention of reducing the negative effect
of climate change.

Climate change: long term changes in
weather and temperature patterns due to
human activity and natural phenomena.

VRAC - CBHSSIB P15



Climatic Debt: in ecology, it is an integra-
tive measure of the lag of reorganization of
plant communities due to climate change,
but also by the environmental context and
biotic, anthropogenic and other abiotic
determinants that may interfere with

this process.

CMIP6: The Coupled Model Intercomparison
Project (CMIP) is an international initiative
enabling scientists to collaborate on climate
modelling. CMIP6 data, representing 49
climate modelling groups running 100
climate models, is the latest global climate
model information accessible. The samedata
is used for the Intergovernmental Panel on
Climate Change’s Sixth Assessment Reports
(IPCC) (ClimateData, n.d.-b).

Disturbance regimes: short-term changes
to the landscape that can have significant
impacts on ecosystems

Dry days: the number of days in a year
without rain or snow.

Eco-anxiety: extreme worry about current
and future harm to the environment caused
by human activity and climate change

Eco-grief: a sense of loss and mourning
that arises from experiencing or learning
about environmental destruction or
climate change.

Ectotherm: animal dependent on
external environment to regulate its
body temperature.

Eeyou/Eenou: (singular and adjective)
and Eeyouch/Eenouch (plural): refers to
the Cree people of Eeyou Istchee, used
interchangeably with Cree and Crees.
Eeyouch (Coastal Crees), Eenouch
(Inland Crees).

Eeyou Istchee: Loosely translated to “the
People’s Land” refers to the traditional land
of the James Bay Crees.

Elders: respected members of Indigenous
communities, recognized not by age but

by the wisdom, harmony, and balance they
bring to their teachings. They are deeply
committed to sharing knowledge, guiding
others, and teaching respect for the natural
world, encouraging people to attune to the
rhythms of the elements and seasons.

Evapotranspiration: Phenomenon
combining evaporation (transfer of water
from the land and water bodies to the
atmosphere) and transpiration (transfer
of water from plants to the atmosphere).

Fire cycle: the number of years required
for a given zone to burn an area equal to
its entire surface area.

Fire regime: the pattern in which
fires naturally occur in an ecosystem.

Frost-free season: the approximate length
of the growing season, during which there
are no freezing temperatures to kill or
damage plants.

P16 CREE BOARD OF HEALTH AND SOCIAL SERVICES OF JAMES BAY - HEALTH REGION 18



Greening: the process of increased plant
growth and vegetation in the Arctic and
Subarctic due to climate change.

Growing Degree Days: used to estimate
the growth and development of plants and
insects during the growing season.

Greenhouse Gas Emissions (GHG):
include carbon dioxide (CO,), methane (CHa),
nitrous oxide (N,O), fluorinated gases (such
as HFCs, PFCs, SFs, and NFs), and water
vapor (H;0), all of which contribute to the
greenhouse effect and climate change.

Hazards: environmental effects of climate
change that could impact community health
and wellness.

Heavy precipitation days (10 mm):

the number of days in a year during which

at least 10 mm of rain or frozen precipitation
falls.

Humidex: a measure used to describe how
people experience hot humid weather. It
combines temperature and humidity into
one number.

Icing days: the number of days in a year
during which the air temperature does not
go above freezing (0 °C).

Isotherm: is a line on a map or chart that
connects points with the same temperature
at a given time or on average over a given
period. Isotherms are used in meteorology
and climatology to visualize temperature
distributions and patterns across different
geographical areas.

Keystone Species: any organism that has
a significant and unique influence on its eco-
system, far beyond what would be expected
from its population size. These species are
essential in maintaining the structure and
stability of an ecological community, as they
affect many other organisms and help shape
the overall environment. Removal of addition
of such species can have.

Land user: anybody who engages with the
land to perform traditional activities (e.g.,
hunting, trapping, gathering).

Mean temperature: the average
temperature of the day calculated as the
average of the daily temperature maximum
and the day temperature minimum.

Miyupimaatisiiun: loosely translated
to “being alive well”, reflects a holistic
concept of health and well-being rooted
in land-based practices. It encompasses
the ability to hunt, trap, and engage with
the land, access to nutritious traditional
foods, warmth, and an active role in
community life.

Nishiiyuu: traditional ways of the Eeyou
and Eenou people.

Phenology: the study of phenomena as it
is applied to the recording and study of the
dates of recurrent natural events (such as
the flowering of a plant or the first or last
appearance of a migrant bird) in relation to
seasonal climatic changes.
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Risk: a concept that integrates both the
likelihood that an event will occur and its
impact if the event does occur.

Solastalgia: Refers to emotional distress
caused by environmental changes that
directly impact people who are personally
associated to their home environment.

SSP2-4.5 (shared socio-economic
pathways 2 - Middle of the road): the
projection model paradigms to reflect the
climate effects over time with a moderate
decrease in emissions until the end of the
century (2100).

SSP3-7 (shared socio-economic
pathways 3 - A rocky road): the
projection model paradigms to reflect the
climate effects over time with no changes
in emissions until the end of the century
(2100).

SSP5-8.5 (shared socio-economic
pathways 5 - Taking the highway):

a scenario that assumes that economic
growth will continue to rely on fossil-fuels
and would lead to a very high increase

in emissions until the end of the century
(2100).

Survivance: While resilience has been
used to describe a response to trauma, the
terms survivance, introduced by Anishinaabe
scholar Gerald Vizenor in 1994, combines
survival and resistance and refers to the
historical trauma of colonialism endured by
Indigenous Peoples, as well as ongoing racist
socio-political structures. It is a term aiming
to display active resistance through genera-
tions (Sun et al., 2022; Vizenor, 2009).

Tallyman: a Cree person recognized by a
Cree community as being responsible for

supervising harvesting activities on a Cree
trapline.

Thermophilous: refers to species that
thrive in warm or high-temperature
environments.

Traditional Ecological Knowledge
(TEK): the accumulated knowledge,
philosophies, and practices of Indigenous
and local communities, rooted in interge-
nerational transmission, sustainable
interactions, and stewardship of the
natural environment.

Two-Eyed seeing: also known as
Etuaptmumk is an Indigenous framework
introduced by Mi’kmagq Elders Albert and
Murdena Marshall which allows for centering
Indigenous approaches while bringing
together diverse worldviews.

Very hot days: number of daysin a
year when the maximum temperature
reaches 30°C or higher.

Vulnerability: the susceptibility of a
person or population to potential harm
from an exposure.

Wet days: the number of days in a year
with rain or snow.
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The present document provides an assessment
of vulnerabilities and risks related to climate
change, with a focus on the health, culture,

and well-being of the Cree population. It
represents the first step toward identifying

and prioritizing adaptation measures, which

will be developed in a second phase through a
collaborative and participatory process leading
to the creation of a Regional Climate Change
Adaptation Plan tailored to Eeyou Istchee. This
report acknowledges that climate change is one
of the most urgent challenges that the world is
facing today. Greenhouse gas emissions (GHG)
have been steadily increasing despite the
immediate emission reduction calls made by
the Intergovernmental Panel on Climate Change
(IPCC), the annual global temperatures are
projected to rise by 2.8°C by 2100 (Assembly

of First Nations, 2023; IPCC, 2021). Globally,
Indigenous populations experience distinct
exposures and vulnerabilities to climate change
due to their traditional livelihoods and cultural
practices being deeply connected to the land,
water, and all the living and non-living beings
that inhabit them. Many Indigenous communities
also reside in areas experiencing rapid

environmental and socioeconomic shifts. These
factors contribute to unique risk profiles that
vary between Indigenous and non-Indigenous
populations, as well as among different
Indigenous groups (Ford, 2012).

The magnitude and consequences of temperature
increases are expected to be greater in Northern
Canada compared to the rest of the world
(Assembly of First Nations, 2023; IPCC, 2021).
According to the Assembly of First Nations’
Climate Strategy report (2023), the consequences
of such an increase will be most felt by Northern
Indigenous peoples and ecosystems. First Nations
Elders and Knowledge Keepers have been ringing
the alarm for decades and have shared their
observed changes in species migrations, weather
patterns, and impacts to land and waters
(Assembly of First Nations, 2023). Indigenous
Knowledges and perspectives are central to this
report, especially those of the Eeyouch/Eenouch
whose lives, health and traditions are likely to

be severely impacted by current and projected
changes in climate.
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and skill-development.

Haylee Petawabano (she/her) is a Cree from
Chisasibi, QC, currently pursuing a Bachelor’s
degree in Environmental Studies with a minor
in Indigenous Studies at Carleton University,
located on the unceded territory of the
Anishinabe Algonquin peoples. She has worked
for the CBHSSJB since 2019 in various roles and
is currently employed as a Social Aide with the
Environmental Health team. As an Eeyou who
grew up in Eeyou Istchee, she has strong ties
to the land, culture, and language, and seeks
to integrate Cree values into this report by
strengthening Eeyou/Eenou voices and knowledge,
and supporting efforts to decolonize research
practices at the Cree Health Board.

Imi Khailat (she/her) is a migrant of Shilha origin
and a member of the Amazigh diaspora (Indigenous
North African). She holds ancestral ties to the
Souss Valley, Anti-Atlas mountains, and Sahara
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desert. Until recent decades, her family lived in
close relationship with the land and waters of
Tamazgha (North Africa), following a nomadic
lifestyle rooted in traditional values.

She has lived on the traditional territory of the
Kanien’keha:ka Nation for over a decade and holds
a Master of Public Health from the University of
Victoria, specializing in Indigenous Peoples’ health.
Over the past two years, she has worked with the
CBHSSJB, alongside many Eeyouch/Eenouch who
have shared with her teachings on Indigenous
sovereignty, pride, and resilience.

With a background in urban planning, geography,
and public health, she is committed to advancing
Indigenous self-determination and approaches
to health that reflect the deep interconnection
between people, animals, and the environment.
While her Indigeneity falls outside the borders

of Turtle Island, she considers herself an ally
committed to Indigenous sovereignty and self-
determination worldwide.

Maya Coté (she/her) is a settler living in
Tiohtia:ke/Montreal. She holds a Master of
Science degree in Public Health and a Bachelor’s
degree in Environmental Sciences from McGill
University, which is located on land that has long
served as a site of meeting and exchange amongst
Indigenous peoples, including the Haudenosaunee
and Anishinabeg Nations. Sensitive to socio-
environmental and racial/ethnic inequities, she
acknowledges her place of privilege in this world
and is committed to using her voice and profes-
sional work to support Indigenous sovereignty
and climate mitigation in the face of climate
change. Maya has integrated the CBHSSJB last
year and has since been learning from Indigenous
colleagues about relationships to the land,
resilience and survivance, and the importance

of advocacy.
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AIMS AND

OBIJECTIVES




As part of the provincial VRAC project (Evaluation
des vulnérabilités régionales aux changements
climatiques), the present report provides an
assessment of vulnerabilities and risks related

to climate change, with a focus on the health,
culture, and well-being of the Cree population. It
represents the first step toward identifying and
prioritizing adaptation measures, which will be de-
veloped in a future phase through a collaborative
and participatory process leading to the creation
of a Regional Climate Change Adaptation Plan
(PARC - plans d’adaptation régionaux au climat)
tailored to Eeyou Istchee. The VRAC-PARC project
intends to inform adaptation efforts intended

to reduce the health impacts (and social health
inequalities) of climate change in Eeyou Istchee.

Although mandated and funded by the
Government of Québec, this report aims to
recognize and centre Indigenous, and more
precisely, Cree perspectives and experiences
concerning climate change. Ultimately, the hope
is for this report to inform future policy and
research while also providing relevant information
to Eeyouch/Eenouch to counter the impacts of
climate change.

The present report (VRAC) supports several aims
of the broader VRAC-PARC project, namely:

» Develop, integrate and apply the knowledge and
skills of the health network in climate adaptation
by assessing the regional vulnerability of the
population and climate-related risks and deter-
mining the consequent adaptation measures;

» Set the foundation for the development of
an Indigenous-led, health-centred climate
change adaptation plan and set guidelines
for its implementation in collaboration with
regional key partners;

» Promote collaboration within the health
network and with regional key partners to
benefit from each other’s expertise, avoid
duplication of efforts and complement
existing climate change initiatives;

» Raise awareness among regional partners of the
effects of climate change on health and the role
of the health system in this area.
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Within the context of Eeyou Istchee, the
objectives of the VRAC report have been further
adapted to improve and document CBHSSJB
understanding of:

» Climate-related hazards affecting the
Cree territory;

» Impacts of climate-related hazards on the land,
environment, and people;

» Interactions between climate-related hazards
and social determinants of health such as culture,
housing, income, and healthcare access;

» Populations that are most vulnerable to health
impacts of climate change, such as Elders, chil-
dren, and those with specific health conditions;

» Adaptation measures that should be implemen-
ted to strengthen the protection, resilience, and
overall well-being of Cree communities.

Within the population of interest were identified
as being either particularly vulnerable to the
health effects of climate change or as having
increased exposure to hazards related to
climate change:

> People living with chronic disease
» Outdoor workers

» Land-users

> Elders

> Pregnant women

> Youth

VRAC - CBHSSIB

This list is not intended to be exhaustive, and the
team recognizes that some individuals may be
part of multiple subpopulations. Understanding
the health impacts of climate change on these
subpopulations in Eeyou Istchee is crucial for
mitigating and adapting to these climate hazards.

The following logic model (Figure 1 - see on page
26) illustrates the expected outcomes related to
the aims and objectives of this report.




FIGURE 1. VRAC-PARC LOGIC MODEL

» Historical and projected Climate date from Ouranos and ECCC
» Regional public health and democraphic data
» Cree Ecological Knowledge (CEK)
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> Increase awareness of regional vulnerabilities and of climate impacts on health within Eeyou
Istchee and at provincial and federal levels

» Strengthening of inter-regional partnerships in climate research and planning

» Knowledge exchange and expertise building amongregional public health, other
regional entities and Cree communities

» Alignment of regional and local climate adaptation planning
> Increase cooperation between regional actors and Cree communities
> Increase local and regional capacity for climate resilience

» Creation of a culturally-informed, indigenous-led regional health adaptation strategy
» Inclusion of climate chnage consideration into long-terme public health planning

> Increase climate resilience and improved health outcomes for Eeyouch/Eenouch
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2.

APPROACH

The purpose of assessing vulnerability and risks

is not to categorize populations as inherently
vulnerable to climate change health impacts.
Rather, the goal is to explore how exposure
(hazard intensity and likelihood), impact severity,
and response to these impacts can intersect with
existing social determinants of health. In addition
to documenting vulnerability and risks, this report
intends to showcase the strength and resilience

of Eeyouch/Eenouch in the face of climate change.

In respecting Cree oral tradition and the wealth
of knowledge that exists within Eeyou Istchee in
story and conversation, this report cites both
published and peer-reviewed literature as well

as case studies, stories, and conversations that
took place during regional and community-based
climate consultations. As representatives of a
Cree-led government body, it is our responsibility
to situate our work within an Indigenous research
paradigm that empowers Indigenous ways of
knowing and being and does not discredit sources

of knowledge that fall outside the standards set by
Western academia (Kovach, 2021; Wilson, 2008).
Our approach is grounded in the principles of
Ethical Space and Two-Eyed Seeing (Etuaptmumk),
which recognize that multiple knowledge systems
—each with their own histories, practices, and
limitations—can coexist in respectful dialogue
(Bartlett et al., 2012; Ermine, 2007). In this report,
Indigenous and Western knowledge are comple-
mentary lenses through which to understand
climate change and its impacts on health. By
creating space for Cree land-based knowledge,
language, and traditions alongside Western tools
and data, we want to encourage an approach
rooted in mutual respect, relational accountability,
and a shared commitment to understanding and
caring for the changing environment.

Figure 2 (see on page 28) is a visual representation
of the conceptual framework that underscores
this report.
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FIGURE 2. MULTIPLE KNOWLEDGE SYSTEMS UNDERPINNING THE PARADIGM THAT

GUIDED THE REGION 18 VRAC REPORT.

-
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In recent years, several reports by other
organizations have addressed various aspects

of climate change impacts in Eeyou Istchee.

The present report focuses on the potential
health effects on Eeyouch/Eenouch, for whom
relationship to the land and natural environment
are extremely important for cultural identity,

physical, spiritual and mental health and well-
being. This project is an opportunity to build on
previous reports and inform short and long-term
climate change adaptation, mitigation, and
surveillance work in our region currently led by
the Cree Nation Government (CNG) and other
Cree entities.
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This report will refer to the territory as Eeyou
Istchee—the name given by its original inhabitants
and custodians. The designation of region 18,
Terres-Cries-de-la-Baie-James, was assigned to
Eeyou Istchee by the Government of Quebec
following the signing of the James Bay and
Northern Quebec Agreement (JBNQA).

Eeyou Istchee (loosely translated to the Peoples’
Land) is the traditional territory of the Eeyouch/
Eenouch, also known as the Eastern James Bay
Cree. The approximately 20,000 people that
compose the population of Eeyou Istchee

are mostly distributed in nine communities:
Mistissini, Eastmain, Nemaska, Chisasibi, Wemindji,
Waswanipi, Whapmagoostui, Waskaganish and
Oujé-Bougoumou, over a territory of 275,000 km?,
located between the 49" and 56 parallel.

The Crees are represented regionally by the
Grand Council of the Crees and the associated
CNG. Eeyou Istchee is also divided into over 300
traplines (indoho istchee) (Figure 3). Each trapline
is overseen by a Cree tallyman, whose primary
role is to maintain and protect the health and
abundance of wildlife and other species harvested
on the land, while also ensuring the safety of

land-users (BC2 Inter-Nation Collaboration,
2021a). The terms tallyman and trapline evolved
from the creation of the beaver reserves in the
1930s and were further solidified after the signing
of the JBNQA as a form of land management.
Prior to contact, there were no traplines or
tallymen, land was entrusted to experienced
hunters (Kiniwaapimaakin) (BC2 Inter-Nation
Collaboration, 2021b; Pachano, 2011).

The CBHSSIJB provides health and social services
to all residents of the nine communities. However,
the CNG recognizes eleven Cree communities,
including Washaw Sibi, located north of Amos,
Québec, and MoCreebec, whose membership
comprises Eeyouch residing in Moose Factory
and Moosonee, Ontario. Both Washaw Sibi and
MoCreebec continue to seek formal recognition
as part of Eeyou Istchee from provincial and
federal governments (Cree Nation Government,
n.d.-b), but are not currently included in the
JBNQA. Therefore, they fall outside of CBHSSIB
jurisdiction (CBHSSJB, 2022), and specific infor-
mation on Washaw Sibi and MoCreebec has not
been included in this report.
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As noted in Figure 3, Eeyou Istchee geographically
overlaps with most of health region 10 (Nord-du-
Québec). While there are many similarities between
the two regions, their demographic composition
and socio-cultural context differ significantly
(Institut de la statistique du Québec, 2024). As
such, both differences and commonalities can

be noted between this report and that produced
by the Nord-du-Québec region.

Considerable social and environmental variability
exists within Eeyou Istchee and must be taken
into account in the context of this vulnerability
assessment.

First, from north to south, a vegetation gradient
can be observed from shrub tundra to boreal

forest-taiga. A similar vegetation gradient can
be observed from west to east, but on a smaller
scale on the territories of Wemindji and Chisasibi.

A second gradient can be observed from west to
east based on socio-environmental differences
between coastal communities — winipawkiiyiyuuch
(Waskaganish, Eastmain, Wemindiji, Chisasibi and
Whapmagoostui) —and inland communities —
nuchimiiyiyuuch (Nemaska, Waswanipi, Oujé-
Bougoumou and Mistissini). While traditional
activities linked to marine environments are
unigue to coastal communities, the distribution
and harvesting of other wildlife and fish species
can vary significantly across Eeyou Istchee. These
differences are important to consider when
assessing the impacts of climate change.

FIGURE 3. MAP OF EEYOU ISTCHEE, ITS NINE COMMUNITIES AND TRAPLINES

Note: Image extracted
by CNG Climate Unit
(2025).

VRAC - CBHSSIB P 31






This work has consisted of a review and summary
of existing literature, of historical weather data
and existing climate projections as well as consul-
tations with regional and community partners.
This review was then used to inform a vulnerability
and risk assessment. The list of climate hazards
identified through the literature review by the
Environmental Health team was then validated
and complemented through consultations with
regional and community partners. Both internal
and external consultations on climate hazards

took place, within the Eeyou Istchee public health
team and with CNG’s Climate Change Advisory
Committee (CCAC) respectively.

A set of vulnerability and risk assessment tools
described below were used to further the analysis
of the exposure and impacts on health of each
climate hazard. Figure 4 (see on page 34) provides
an overview of the methodological steps of

this report.




OVERVIEW OF THE METHODOLOGY
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Climate hazards were identified and characterized potential impacts to human health informed this
by reviewing the existing literature and by consul- vulnerability and risk assessment.
ting with local and regional partners.

Consultations

Literature review . . .
Extensive consultations with Cree land-users

Four different types of documents from grey and community members on the impact of

and scientific literature were used to identify the effects of climate change were conducted

and characterize the climate hazards described starting in 2010 by Cree regional organizations,

in the vulnerability and risk assessment: individual Cree communities and research
scientists.

Climate change adaptation plans from

communities and regional organizations
in Eeyou Istchee;

Reports from public consultation activities,
workshops and individual interviews with
community members;

Ethnographies focusing on the impacts of the
effects of climate change on Cree land-users
and their families;

Scientific literature on climate change in Eeyou
Istchee and the Canadian North.

Additional consultations were carried out by the
Environmental Health team to characterize the
hazards listed in this report (see Section 4.2 —
Consultations).

Because the Cree families of Eeyou Istchee rely
on territorial resources harvested and stewarded
since time immemorial, many of the climate
hazards and potential impacts shared by parti-
cipants during consultations originate from a
significant knowledge of the territory and a
profound understanding of ecosystems, wildlife
behavior and climate patterns, rooted in Cree

Although these reports did not focus specifically Traditional Ecological Knowledge (TEK).
on the health aspects of climate change, many
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The hazards identified as a priority were reviewed
by the CCAC and the Environmental Health Team.
The hazards were then described using available
historical climate data, climate projection models
and scientific literature to further the assessment
of vulnerabilities and potential impacts. When
available, socioeconomic, biocultural and geogra-
phical particularities within Eeyou Istchee were
integrated to take into consideration the diversity
in natural and social environments across the vast
territory of Eeyou Istchee.

Five initial climate hazards were identified and
included in the vulnerability and risk assessment
due to their significance described in previous
reports on climate change in the region. The
importance of these hazards was confirmed

in discussions during CCAC meetings:

Changes in temperature
Changes in precipitation
Forest fires

Changes in natural systems:

> Changes in wildlife

> Changes in vegetation

Following consultation with local and regional
experts within the CCAC, two additional hazards
were added to address community-based
concerns:

Weather-related events:
> Landslides and erosion

> Changes in wind patterns

While seven climate hazards in total were included
in this assessment, changes in temperature and
precipitation remain the primary drivers as they
create the conditions favourable for all the other
hazards to occur. These seven were selected not
only for their likelihood and potential consequen-
ces, but because they pose a direct threat to the
Cree way of life and the health and well-being

of Eeyouch/Eenouch. It is important to note that
some hazards were excluded from the broader
analysis. Permafrost thaw, while relevant to
certain parts of Eeyou Istchee, was not included
as a standalone hazard in the assessment. Instead,
it is addressed in Section 7.1 — Changes in
Temperature due to its close linkage with rising
temperatures. Extreme cold temperatures were
also not retained for analysis. The population of
Eeyou Istchee is generally accustomed to extreme
cold, with warnings only issued at -48°C or lower
for at least two hours, compared to -38 °C
elsewhere in the province (Gouvernement du
Québec, 2022). Moreover, both historical and
projected trends show a decline in the frequency
and severity of extreme cold events. Due to a lack
of data specific to Eeyou Istchee, pollen allergies
were also excluded from the report and only
briefly discussed in Section 7.7 — Changes

in Vegetation.
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The CBHSSJB Environmental Health team led this
vulnerability and risk assessment. Their expertise,
knowledge, and experience were essential in
contextualizing and evaluating the climate hazards
that emerged from the consultations. The team
includes:

A public health and preventative medicine
specialist

Two climate change and environment Planning,
Programming and Research Officers (PPRO)

An environmental health social aide

An environmental contaminant and toxicology
PPRO

An environmental and community health
specialist PPRO

A field epidemiologist placed with the CBHSSJB
Regional Public Health Department

The consultation process for the VRAC involved a
range of partners, including representatives from
local and regional organizations, subject matter
experts, and community members with lived
experience of climate impacts.

Next is a list of consultations that informed
this report.

Cree Nation Government’s Climate
Change Adaptation Committee (CCAC)

The findings of the vulnerability and risk assess-
ment were presented to the CNG’s CCAC for
validation and additional input in early 2023.
During a consultation held in January of 2024,
CCAC members were asked to identify existing
adaptation activities and propose additional
ones that could be adopted in the region to
reduce the impact of each hazard.

Presentation at 2024 Regional Fire
Chiefs and Public Safety Officers
Meeting

A consultation on response to climate change
hazards was conducted in March 2024 at a
regional meeting for community fire chiefs and
public safety officers. Each hazard was presented
with preliminary information and projections
gathered for the VRAC. Attendees were asked

to identify adaptation activities currently in place
and to propose additional adaptation activities
that could be adopted to reduce the impact of
climate change in the region.
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Cree Regional Climate Forum (CRCF)

On April 9-11th 2024, the Cree Regional Climate
Forum (CRCF), hosted by the CNG, was held in
Oujé-Bougoumou. Over 100 participants attended,
representing each Cree community, including
Elders, youth and community leaders. Represen-
tatives from federal and provincial government
departments were also in attendance.

During the forum, the team held two consulta-
tions that were used to inform the VRAC. In the
first, attendees were broken into small groups.
Each small group was assigned one hazard,
presented with preliminary information and
projections for that hazard, and asked to identify
regional adaptation activities currently in place.
The second consultation, held the following day,
used the results from the previous day to begin
drafting community adaptation plans.

In addition, the team conducted short-form
interviews (Vox Pop) with 13 participants
recruited from attendees of the CRCF. The goal
of the Vox Pop was to capture opinions relating
to climate change perceptions and adaptation
strategies from Elders, land-users, tallymen
and youth from across Eeyou Istchee.

Public Health Consultation

Internal conversations on regional climate change
vulnerabilities were also held among the CBHSSJB

public health department Environmental
Health team.
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Joint Northern Quebec Consultations

The team also participated in the Regional Climate
Change Working Group lead by the VRAC-PARC
team organized by region 10 (Nord-du-Québec)
through the Conférence administrative régionale
(CAR) Nord-du-Québec.




Given the significant social and environmental
diversity across Eeyou Istchee, the analysis was
designed to reflect the varied impacts of climate
change by examining data at three distinct
geographic scales:

A regional scale (region 18/Eeyou Istchee);

A quadrant scale derived from Ouranos’ latest
climate platform dividing Eeyou Istchee into four
climate quadrants or tiles (Figure 5):

> North-West of James Bay: Eastmain,
Wemindji, Chisasibi, Whapmagoostui;

> North-East of James Bay: (ho communities,
but traplines associated with multiple
communities);

> South-West of James Bay: Waskaganish,
Nemaska, Waswanipi, Oujé-Bougoumou;

> South-East of James Bay: Mistissini.

A community scale, including 6 by 10 km?
around each of the nine Cree communities.

The community of Whapmagoostui is situated in
the southern portion of a fifth tile - South-West
of Nunavik - which was not included in this climate
data projection because it was considered that
Whapmagoostui’s climate situation was closer to
the North-West of James Bay tile rather than the
average values of the South-West of Nunavik tile.

While community-based data has informed this
report, the focus remains regional in scope, in
recognition of each community’s autonomy and
the importance of respecting local governance
and self-determination.

MAP OF THE FOUR QUADRANTS
AS SHOWN IN OURANOS (2024)
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& b,

Puvulnriﬁq

Note: Image adapted from Ouranos (2024)
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Using climate projections from the latest version
of the Coupled Model Intercomparison Project
(CMIP6), which collates 14 international climate
models, the Environmental Health team projected
relevant climate data for each of the climate hazards.

Two platforms were used to collect climate
projections for both the region as a whole and
larger subregions, and for each of the nine Cree
communities. Despite some overlap in climate
indicators, both platforms were selected to inform
this vulnerability and risk assessment because
each has useful indicators and displays data over
relevant territorial scales for this project.

The CMIP6 presents a range of climate scenarios
based on different projected trajectories of global
GHG emissions which we refer to as “scenarios”.
Each platform displays climate projections using
different emission scenarios from the CMIP6:

The Ouranos platform Portraits climatiques was
used to obtain climate projections for Eeyou
Istchee or larger subregions within Eeyou
Istchee. Depending on the climate indicator,
available climate projections are based on
emission scenarios SSP2-4.5 and SSP3-7.0.

On this platform, projections from the CMIP6
for Eeyou Istchee are available in 4 adjacent tiles.

The Climate Data Canada platform Climate

Data for a Resilient Canada was used to obtain
information for individual communities and,
depending on climate indicator, for Eeyou Istchee
as a whole. Available climate projections are
based on emission scenarios SSP2-4.5 and SSP5-
8.5. Only SSP2-4.5 and SSP5-8.5 were used for
the vulnerability and risk assessment due to the
unavailability of SSP3-7.0 at the time of writing
this report.

The Cadre d’évaluation de la vulnérabilité régio-
nale en matiére de santé publique, recommends
using two climate scenarios to contextualize the
climate hazards identified as significant for public
health. However, as climate scenarios available
on the Ouranos and Climate Data Canada were
different, the team chose, whenever possible,

to present the combination of climate scenarios
SSP2-4.5 and SSP3-7.0 when discussing Eeyou
Istchee, and climate scenarios SSP2-4.5 and
SSP5-8.5 when presenting community-specific
data (and occasionally regional data). Table 2 (see
on page 41) is an example of how the information
was presented in each section.
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EXAMPLE OF THE PRESENTATION OF CLIMATE PROJECTIONS

1991-2020 2041-2070
CLIMATE
INDICATORS TIMING LOCATION
HISTORICAL | SSP2-4.5 SSP3-7 SSP5-8.5
Eeyou Istchee
Whapmagoostui
Chisasibi
Wemindji
Eastmain
Climate Annual
T or
indicator
seasonal

Waskaganish

Nemaska

Waswanipi

Oujé-Bougoumou

Mistissini

These three climate scenarios assume different
trajectories in GHG emissions:

The current emissions patterns worldwide

correspond to the SSP3-7.0 scenario.

SSP2-4.5: Assumes a moderate reduction

of emissions by the end of the century;

SSP3-7.0: A scenario where no significant
climate policies are implemented, leading to a
significant increase of emissions by the end of

the century;

Where possible, a 50-year projected time horizon

was used. When data for a 50-year time horizon

was not available, the closest available time
frames were used. Climate projections obtained
from the CMIP6 data are presented as averages

for the 2041 to 2070 period.

SSP5-8.5: A scenario that assumes economic
growth will continue to rely on fossil-fuels,
leading to a very high increase in emissions

by the end of the century.
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One of the main objectives of the VRAC is to
identify and evaluate the climate vulnerability for
Eeyou Istchee. In the context of climate change,
vulnerability is defined as:

(IPCC, 2007, p. 6).

The vulnerability assessment is comprised of three
primary elements: an exposure analysis, an impact
severity assessment and a response (adaptation
capacity) assessment (Figure 6 - see on page 43).

Understanding vulnerability aids in interpreting
health outcomes influenced by climate change
and pinpointing where resources and adaptation
efforts are most crucial. Nevertheless, it is
important to recognize that labeling individuals
or groups as "vulnerable" can be stigmatizing,
often perpetuating a victimization narrative
(Schnitter & Berry, 2022). The purpose osf this
vulnerability assessment is not to categorize
populations as vulnerable but to explore how
health equity intersects with exposure, impact
severity, and response, shaping vulnerability to
climate change. While this discussion focuses on
the determinants of health and health equity in
the context of climate change vulnerability, it
also brings forward the systemic nature of health
inequities that create the conditions contributing
to vulnerability.
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VULNERABILITY ASSESSMENT PROCESS

YWAZARD

Vulnerabilities to climate hazards are identified
when exposure and potential impacts cannot be
overcome by the adaptive capacity (response)
of a region or a community. The relationship
between these elements is expressed through
the following formula:

EXPOSURE

Spatial and temporal exposure analysis. Also
referred to as hazard intensity and likelihood.
The degree to which a climate hazard is likely
to affect a region or community, due to its
geographic extent and duration. Reflects the
presence of people, infrastructure, services,
resources, and land-based practices potentially
adversely impacted by said hazard.

IMPACT SEVERITY
The degree to which a region or community
will be impacted by a given climate hazard.

RESPONSE (Adaptative Capacity)
The ability of a system to adjust to
changes, manage damages or cope with
the consequences of a climate hazard.

Exposure + Impact Severity - Response (Adaptive Capacity) = Vulnerabilities to climate hazard

This vulnerability assessment process reflects

an emergency management approach, shaped

by tools and frameworks commonly used in that
field. While the above formula was adapted from
the Climate Change Vulnerability Index (CCVI),
sensitivity was replaced with impact severity or
consequence to align with the methodology used

VRAC - CBHSSIB

in the Risk Assessment Workbook (HIRAW) devel-
oped by Emergency Management Ontario (2012).
Adaptation capacity is also used interchangeably
with response, which is a term preferred by the
2025 VRAC framework but is less commonly used
in English literature.
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Hazard Exposure Analysis

The exposure analysis used multiple indicators to
determine the exposure to each climate hazard
for the region, as well as for each community
(Table 3). It was partly adapted from the HIRAW
by Emergency Management Ontario (2012).

The temporal aspects of exposure (frequency,
duration of exposure over a set period and

probability of occurrence) were partially taken
from the HIRAW. For the purposes of this report,
probability of occurrence and likelihood will be
used interchangeably. Additional criteria inspired
by the Cadre de référence VRAC (2019) were
added to the notation grid to consider the spatial
dimension of exposure (exposure over a set area).
All criteria were rated from 1 to 6 and added up
to give a score ranging in value from 4 to 30.

EXPOSURE ANALYSIS NOTATION GRID

1 2 3 4 5 6
Temporal exposure RARE VERY UNLIKELY UNLIKELY PROBABLE LIKELY éé:.&?:;
Occurs every
50 - 100 years
and includes Oceurs
Hazards with hazards that have The hazard
Frequency of . Occurs every Occurs every  every
return periods  not occurred but 20— 50 vears 5— 20 vears 5 vears occurs
occurrence >100 years.  are reported to y Yy oryless annually.
be more likely
to occur in the
near future.
Between Between Between a
Less than Between a o o o o
Probability of a 1% chance 1-2% chance a2-10% a10-50% 50 -100% 100% chance
chance of chance of chance of of occurrence
occurrence of occurrence  of occurrence ;
. . occurrence occurrence occurrence in any year.
in any year. in any year. . . .
in any year. in any year. in any year.
Duration of
exposure Less than <5 days 5to10days 10to20days Season Continuous
(over the course a day
of a given year)
Spatial exposure NONE VERY LIMITED - MODERATE VERY HIGH
ACross Very Localized Either all All of
localized (neighborhood One Multiple coastal or
the . - N Eeyou
. (a few or sector of a communities  communities all inland
region N . o Istchee
Extent individuals) community) communities
of
exposure
c Less than 5to 10% 10 to 25% 25 to 50% 50% to 75%  More than
nﬁ:‘;;““ 5% of the of the of the of the of the 75% of the
community community community community community community
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A final exposure rating from 1 to 6 was assigned term hazard intensity and likelihood for this
according to the conversion shown in Table 4. section; however, we will refer to it as exposure
Newer frameworks of the VRAC-PARC use the analysis for this report.

CONVERSION TABLE FOR REGIONAL AND COMMUNITY HAZARD EXPOSURE

TOTAL COMPOSITE

VALUE GROUPS EXPOSURE RATING DESCRIPTION
4 1 No exposure
-9 2 Very limited exposure

10-12 3
13-15 4 Moderate exposure
16-18 5 High exposure
19+ 6 Very high exposure
(fatalities, injuries, evacuation, property damage,
Impact Severity Assessment critical infrastructure, environmental impact,
business/financial impact, psychosocial impacts).
The impact assessment also followed the HIRAW While the impact of fatalities and injuries are
developed by Emergency Management Ontario directly linked to health, other categories can
and it was selected for its accessible and structured also have trickle down consequences on health
approach. This tool allowed consultation partici- and well-being. For instance, property damage
pants to evaluate eachhazard’s consequences due to extreme weather events such as floods
using predefined categories and impact severity or forest fires can undermine health if homes or
ratings (Table 5) This step was necessary in esta- essential facilities fail to provide safe and healthy
blishing the severity of impacts (or consequence) environments to individuals. Business and financial
of each climate hazard. Regional and local partners impacts of climate change can also affect
and experts reviewed each hazard during individual and populational health through the
consultations, and consensus was reached on the socio-economic determinants of health (National
expected impacts based on preselected categories Collaborating Centre for Aboriginal Health, 2017).
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L DU IMPACT SEVERITY SCALE USED IN THE HAZARD IDENTIFICATION AND RISK
ASSESSMENT WORKBOOK DEVELOPED BY EMERGENCY MANAGEMENT ONTARIO (2012)

0

NONE

MINOR

Not likely to result

Could result in
fewer than five

FATALITIES in fatalities within . o
. fatalities within
the community. .
the community.
Not likely to result Could injure fewer
INJURIES in injuries within the than 25 people
community. within community.
Not likely to result .COUId CEE
. . in fewer than
in an evacuation 100 people bein
EVACUATION shelter-in-place peop J
evacuated,
orders, or people .
sheltered-in-place
stranded.
or stranded.
Not likely to
PROPERTY result in property mirfgrulaixc:lar:iestl
DAMAGE damage within . v
. cosmetic damage.
the community.
Not likel i
CRITICAL asroptenicd  [REETIRN
INFRASTRUCTURE infraftructure infrastructure
SERVICE DOMAIN . .
services. service.
Not likely Not likely
ENVIRONMENTAL to resultin to resultin
IMPACT environmental environmental
damage. damage.

BUSINESS/ Not likely to disrupt
FINANCIAL business/financial
IMPACT activities.
Not likely
PSYCHOSOCIAL tscl’gﬁ:;:::
IMPACT R
psychosocial
impacts.
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2

Could result
in losses for
an industry.

Widespread
psychosocial

impacts, e.g. mass
panic, widespread
hoarding and
self-evacuation
and longterm
psychological
impacts.

3

SEVERE

Could result in
10 -50 fatalities
within the
community.

Could injure +100
people within the
community.

Could result

in more than
500 people being

evacuated,
sheltered-in-place

or stranded.

Widespread
severe damage
(many buildings

destroyed).

Could disrupt
more than
3 critical
infrastructure
services.

Could cause
severe and
irreversible
environmental
damage. Full clean
up not possible.
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4

CATASTROPHIC

Could result in
+50 fatalities
within the
community.



The results obtained for each category were
added up into a score expressed by a single
rating as demonstrated in Table 6. In cases
where consensus could not be reached between

two or more scores, the most conservative
value was used to inform the final impact
severity rating.

CONVERSION TABLE FOR REGIONAL AND COMMUNITY IMPACT SEVERITY

TO CLIMATE HAZARDS

IMPACT SEVERITY

TOTAL SCORE GROUPS RATING DESCRIPTION
<4 Minor
5-6 Slight
7-8 Moderate
9-10 Severe
1-12 Very Severe
>13 Catastrophic

Response Assessment

The lack of recorded data onclimate vulnerabilities
and adaptation initiatives for Eeyou Istchee led
the Environmental Health team to rely primarily
on recent consultations with regional and com-
munity stakeholders and experts to determine
regional response. The information obtained is
qualitative in nature but was transformed in a
semi-quantitative rating. In the context of this
vulnerability assessment, the term response is
used as a synonym of adaptive capacity which is
defined as “...the ability to design and implement

effective adaptation strategies, or to react to
evolving hazards and stresses so as to reduce the
likelihood of the occurrence and/or the magnitude
of harmful outcomes resulting from climate-related
hazards [...]" (Brooks & Adger, 2004, p. 168). The
criteria used to determine the response for each
community and for the

region were based on this general rule and the
method proposed by Brooks and Adger (2004).

Climate projections and potential impacts for
each climate hazards were presented by the
Environmental Health team to regional experts
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as well as representatives of each community.
The individuals consulted take on different roles
in each community including Public Safety Officers
(PSO), Public Health Officers (PHO), Emergency
Coordinators, Land and Environment Officers,
Community Miyupimaatisiiun Centre Local
Directors. A discussion was initiated around
their knowledge and experience of the potential
health impacts of each climate hazard as well

as their experience and/or capacity to answer
to them. They were asked to describe their
community or region’s level of preparedness

to each climate hazards. The response rating
given for each climate hazard is based on an
evaluation from the authors and therefore
remains subjective. However, certain indicators
were used as guidelines to document the
exercise and justify each rating:

Knowledge and experience implementing
adaptation and mitigation measures related
to climate change health impacts;

Infrastructure resilience, including air condition-
ing, ventilation systems, and back-up generators
for critical infrastructure;

Availability of food security programs
and initiatives addressing climate-related
vulnerabilities;

Systems in place for communicating acute

climate-related information (e.g., air quality
warnings, heat advisories, storm alerts, ice
thickness reports).

The region was given an overall rating between

0 and 5 for each climate hazard (Table 7). A rating
of 0 would indicate that a community has no
response measures in place to manage the health
impacts of climate change and a rating of 5 would
represent extensive regional experience adapting
to climate change health impacts. Although some
communities, such as Waskaganish, Mistissini, and
Whapmagoostui, have climate adaptation plans,
the absence of such plans at the community

level for most Cree Nations led the team to
assessresponse level at the regional scale rather
than individually. A more detailed assessment of
each Cree Nation’s response will be included in
the PARC report, which will be focused on climate
adaptation planning.

RESPONSE ASSESSMENT RATING GRID

3 4 5
MODERATE
MODERATE TO HIGH
The region
The region has The region & .
. . has extensive
some experience  has experience .
. . . . experience
implementing implementing . .
implementing
response response
response
measures measures measures
connected related to
related to

(o} 1 2
VERY LOW LOW
The region
The region has . g
has limited
some knowledge .
. experience
The region of response . .
implementing
does not have measures to
Response . response
any response the climate
level measures
plan to the hazard, but
climate hazard no experience connected
L p . to the health
in mitigating

health impacts

impacts of the
climate hazards.

to the health
impacts of the
climate hazard

health impacts
of the climate
hazard.

health impacts
of the climate
hazard.
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A confidence rating is assigned to each of the
three assessment steps—exposure, impact
severity, and response—according to the quantity,
quality and consistency of available information.
Because these intermediate ratings feed directly
into the overall vulnerability and risk calculations,

CONFIDENCE SCALE RATING

a higher or lower confidence at any stage will
proportionally strengthen or weaken confidence
in the final results. Table 8 displays the rating
grid used to assess the confidence scale for
each assessment step.

ACCURACY AND QUALITY OF DATA

CONFIDENCE SCALE

Knowledge is limited. Few community voices or expert perspectives have been
documented. Monitoring and research data are scarce. Insights may exist but

are fragmented or not yet validated.

Some evidence is available from both Indigenous knowledge holders and sci-
entific sources. A mix of community experience, expert input, and monitoring
data is present, though there may still be gaps or inconsistencies.

Strong and consistent information from multiple sources, including lived
community experience, Indigenous knowledge systems, expert assessments,
and monitoring data. There is alignment across these sources, increasing

confidence in the information.
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The vulnerability of Eeyou Istchee was expressed between 0-None to 5-Extreme (Table 9). The

by calculating the relationship between the values vulnerability rating helped determine which
obtained from the exposure, impact severity climate hazard Eeyou Istchee is most vulnerable
and response assessments, according to the to and identify relevant adaptation measures
vulnerability assessment formula. This formula already in place or that should be implemented
would produce a value between 2 and 7+, which throughout the region.

is then expressed by a vulnerability rating

CLIMATE HAZARD VULNERABILITY RATING GRID

Calculated value

(Exposure + Impact 2 3 4 5 6 7+
Severity — Response)
Vu!nerablllty o ] 2 3 4 5
rating
Vulnerability to MODERATE

. NONE LOW EXTREME
climate hazard TO HIGH
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Risk is defined as the potential for harm derived
from a specific hazard (National Capital Commis-
sion, 2022). A risk matrix (Table 10) was used to
establish the potential for a hazard to cause
negative consequences. This was obtained by
intersecting likelihood or probability of occurrence
(y-axis) with the severity of potential impacts or
consequence (x-axis). As likelihood increases,

the risk moves upward; as impact severity
increases, the risk moves rightward. The
probability of occurrence was assessed during
the exposure analysis, whereas impact severity
was determined through a separate evaluation
process; both steps are part of the overall
vulnerability assessment. This risk matrix was
inspired by the one used in the Climate Change
Vulnerability and Risk Assessment by the National
Capital Commission (2022). The colour scheme,
however, was modified to align with standard

risk matrix conventions.

The top-left corner of the matrix corresponds
to events that are both unlikely and have minimal
consequences—these are low-priority risks. In
contrast, the bottom-right corner represents
highly likely and severe events, which are
critical and require immediate attention. Each
cell is color-coded to reflect the overall level
of risk: dark green for 1-Very low, light green
for 2-Low, yellow for 3-Moderate, orange for
4-High, light red for 5-Very high and dark red
for 6-Extreme risk. This visual tool can help
decision-makers identify which hazards pose
the most significant threats and require urgent
adaptive measures or increased resource
allocation.
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LIKELIHOOD

Very
Unlikely

3
Unlikely

RISK ASSESSMENT MATRIX

SEVERITY OF POTENTIAL IMPACTS (CONSEQUENCES)

3 4 5
Moderate Severe Very
Severe

6
Catastrophic

VA
Probable

Likely

6
Almost
certain

RISK =2
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2 3 & 5
Low Moderate High Very High
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Finally, a risk and vulnerability comparison tool contextualizes each hazard with respect to
(Table 11) was used as a framework to compare both their risk and vulnerability ratings.
hazards. As the last step, this comparison

RISK AND VULNERABILITY COMPARISON TOOL TEMPLATE

VULNERABILITY RATING

3 6
Moderate Extreme
to High

None Low

1
Very Low

2
Low

3
Moderate

RISK RATING

4
High

5
Very High

6
Extreme
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The population covered in this project refers

to those living in the nine Cree communities of
Eeyou Istchee, the traditional Cree territory near
the Eastern shore of James Bay. The population
of Eeyou Istchee is largely First Nation (Eeyouch/
Eenouch) but also includes a small number of
Inuit and non-Indigenous people. For example,
in addition to Eeyouch/Eenouch, the population
of the Cree Nation of Chisasibi (or Mailasik

in Inuktitut) includes approximately 150 Nuna-
vimmiut — Inuit beneficiaries of the JBNQA,
represented by the Makivik Corporation and
their own community administration. Further
North, Whapmagoostui (Kuujjuarapik in
Inuktitut), is a shared community between

Inuit and Eeyouch/Eenouch, both possessing
distinct authorities and governmental systems.

The Eeyouch/Eenouch have an extremely close
relationship with the land. Culture and family

life are tied to land-based practices. Due to

this relationship, climate change can have a
significant impact on the health and wellness

of this population by impacting their capacity

to take part in traditional activities. The Eeyouch/
Eenouch also have higher rates of several chronic
diseases (e.g., diabetes, kidney disease, hyper-
tension, asthma) that can make members of

the population more vulnerable to the effects

of climate change. While this section outlines
these health disparities, it is essential to adopt

a critical approach to fully understand the
underlying factors contributing to these
differences.
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o,

CULTURE

For generations, Eeyouch/Eenouch have
maintained an intimate and reciprocal relationship
with the natural environment. However, the effects
of climate change on cultural identity, as well as
mental, physical health, and overall well-being,
have raised concern. Traditional practices, which
are integral to the four pillars of well-being — the
physical, mental, emotional, and spiritual well-
being or Miyupimatisiuun "living well"— are
particularly vulnerable, highlighting the critical
need to preserve these practices despite the
growing challenges posed by climate change.
Recognizing that Cree culture inherently
strengthens resilience, sustainability, and
resurgence is essential for promoting health

and well-being in the face of climate change

and related health challenges.

This perspective shifts from a damage-centered
approach that focuses on harm and vulnerability
to a strengths-based framework that highlights
resilience, community assets, and pathways to
health and well-being (Tuck, 2009). Although
the climate crisis impacts Eeyou/Eenou culture
(affecting the health of the environment, health
of communities, food security, land access, TEK,
and more), practices such as traditional hunting,

trapping, fishing, and harvesting plants and
medicines remain fundamentally sustainable.
It is essential to remember that engaging with
the land is not only inherently sustainable or
physically beneficial, but also culturally and
spiritually significant, emphasizing that damage
to the land directly impacts both well-being
and health of the Cree population.

Historically, the Cree population lived as nomads,
holding a deep belief in the spiritual intercon-
nectedness of living and non-living entities, both
of which were seen as equally important. Central
to the Eeyou/Eenou worldview was the belief

in a higher spirit—the Creator—which shaped
Eeyouch/Eenouch perspectives on life and land
(Pachano, 2011). This belief system formed the
foundation of Cree values, emphasizing the
balance and holistic well-being embodied in
Miyupimaatisiiun. As Radu and House (2015)
explains, Miyupimaatisiiun extends beyond the
biomedical concept of health (the absence of
disease) by connecting the body to the land

and identity, recognizing the land as a source

of healing and overall well-being.
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Despite experiencing significant cultural erosion,
Eeyouch/Eenouch maintain strong ties to
traditional practices and land. It is important to
note that each Cree community has unique ways
of knowing and being, with distinct cultural
protocols and customs passed down through
TEK. TEK not only informs how Eeyouch/Eenouch
interact with the land but also emphasizes values
such as respect, care, balance, and reciprocity.
McGregor (2018) describes TEK as “not merely
descriptive knowledge about the environment,
knowledge gained by experience in a place, but
also prescriptive—that is, it provides an account
of how people ought to act in a relationship to
nature” (p. 110). Cree culture thus encompasses
not only the mindful practice of traditional
activities such as harvesting medicines, hunting,
fishing, and trapping but also the philosophies and
values that support a reciprocal and harmonious
relationship with the land.




0.2

DEMOGRAPHIC
OVERVIEW

As of 2024, the resident population of Eeyou
Istchee was estimated to include 21,442 indivi-
duals, including 20,177 Cree registered JBNQA
beneficiaries along with 1,265 Inuit and non-
Indigenous residents (Institut de la statistique

du Québec & Ministere de la Santé et des
Services sociaux, 2024a; Ministere de la Santé

et des Services sociaux, n.d.-a, n.d.-c, 2024;
Statistics Canada, 2017, 2022). Cree is widely
spoken across Eeyou Istchee, with 91.5% of the
population reporting speaking Eastern James Bay
Cree, and 79.5% reporting Cree as their first
language (Statistics Canada, 2017, 2022). There
are two official dialects spoken in the region; a
northern dialect that is primarily spoken in north-
ern and coastal communities (Whapmagoostui,
Chisasibi, Wemindji, Eastmain and Waskaganish)
and a southern dialect commonly used inland
and in the more southerly communities (Nemaska,
Waswanipi, Oujé-Bougoumou, Mistissini). Per
census data regarding official languages of
Canada, the majority of the population (74.4%)

is conversational in English only, and 21.3%

are conversational in both French and English
(Statistics Canada, 2017, 2022).

In addition to differences in indigeneity and
language, Eeyou Istchee has higher proportions
of younger people, and lower proportions

of older people than elsewhere in Québec.
Population pyramids allow for visualization

of these differences (Figure 7 - see on page 59).
The population in Eeyou Istchee is evidently
different than regions elsewhere in Québec,
and public services, including public health,

are therefore adapted to meet the needs of
the majority Cree population.
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FIGURE 7. AGE COMPOSITION (2024) OF THE POPULATIONS OF EEYOU ISTCHEE
(N=19 343) AND QUEBEC (N= 8 933 379).

EEYOU ISTCHEE
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Source: (Institut de la statistique du Québec & Ministére de la Santé et des Services sociaux, 2024b)

VRAC - CBHSSIB P 59



The Institut de la statistique du Québec (ISQ)’s
population estimates are produced based on

the Statistics Canada censuses. They are then
corrected for the undercounting of certain age
groups during the census and for the annual
movement of the population using the Fichier
d’inscription des personnes assurées of the Régie
de I'assurance maladie du Québec. The MSSS
uses these numbers for all their statistics on
Eeyou Istchee. Despite the adjustments made

to account for undercounting in the census, popu-
lation estimates remain slightly underestimated

in this data source as they have been for several
decades (Lejeune & Torrie, 2015). The count based
on the JBNQA beneficiary list is slightly higher, and
for this reason, that list is used for the purposes
of planning and programming. When comparing
Eeyou Istchee to Québec or using statistics pro-
duced directly from the MSSS, the ISQ population
estimates are used. In this report, the latter is
primarily used.

The population of Eeyou Istchee is also growing
rapidly — increasing by 13.7 per 1000 from 2017
to 2021, an increase of 150% compared to the
overall Québec population (8.9 per 1000). Based
on estimates and projections of the ISQ, the
population of Eeyou Istchee has grown by 67.6%
since 1996, increasing from 11,539 individuals
to 19,343 in 2024, while the population of
Québec increased by 23% over the same time
period (from 7,246,897 to 8,933,379). Indeed,
population growth in Eeyou Istchee has been
greater than elsewhere in Québec sincethe 1980s.

The rapid population growth and high proportion
of young people in Eeyou Istchee are driven in part
by a high birth rate. In 2022, the average annual
birth rate was estimated to be approximately
double that of Québec. (Institut de la statistique
du Québec & Ministere de la Santé et des Services
sociaux, 2024a). Mothers in Eeyou Istchee tend to
be younger than mothers elsewhere in Québec.
This has been consistent for many years — since
the 1980s, the average age of mothers in Eeyou

Istchee has been 3-4 years less than the average
age of mothers across Québec, and the fertility
rate among mothers aged 15-19 in Eeyou Istchee
has been significantly greater than the fertility
rate among mothers aged 15-19 across Québec
(Institut de la statistique du Québec & Ministere
de la Santé et des Services sociaux, 2024b).

Pregnancies in Eeyou Istchee are accompanied
by a high proportion of diabetes. In 2018-2021,
61.5% of hospital deliveries were accompanied
by a diabetes diagnosis (52.4% had a gestational
diabetes diagnosis, and 9.1% had a diagnosis

of type 1, type 2, or unspecified diabetes
(Ministere de la Santé et des Services sociaux,
n.d.-b). Elsewhere in Québec over the same time
period (2018-2021), 13.3% of all deliveries were
accompanied by a diagnosis of diabetes (12.4%
gestational diabetes, and 0.8% other diabetes
diagnoses (Ministere de la Santé et des Services
sociaux, n.d.-b).

These population differences between Eeyou
Istchee and elsewhere in Québec (namely, a high
proportion of youth including infants and young
children, pregnant people, and those living with
chronic diseases like diabetes) indicate that the
population of Eeyou Istchee may experience

the impacts of climate change differently than
other populations in Québec. For example,
infants, young children, and pregnant people
may experience more severe effects from heat
and smoke caused by forest fires. Those living
with chronic illnesses such as diabetes may

be more severely impacted by climate events
impacting supply chains of medications, increasing
the cost, or decreasing the reliability and safety
of transportation to receive medical care.
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2.5

SOCIO-ECONOMIC
PORTRAIT

Although incomes in Eeyou Istchee are generally
high when compared to elsewhere in Québec,
these are accompanied by higher costs of living
including food, goods, and transportation due to
the distance of the region to main urban centres.
Median household income in Eeyou Istchee is
estimated to be $109,000; greater than the median
household income in Québec (563,200) or Canada
(573,000). Similarly, a greater proportion of Eeyou
Istchee households had after-tax income of
$100,000 or over (56.6%) than in Québec (23.8%)
or Canada (31.9%) (Statistics Canada, 2017, 2022).

While median household income in Eeyou Istchee
overall appears high, this estimate varies widely
among the nine individual communities ($73,000-
$127,000), as does the proportion of households
with after-tax income of $100,000 or greater
(35.4%-65.4%). Households in Eeyou Istchee also
include, on average, 4.2 individuals, compared

to 2.2 in Québec and 2.4 in Canada. Household
incomes may therefore be divided among more
people in Eeyou Istchee than elsewhere, further
offsetting what appear to be high incomes at the
household level. Indeed, more dwellings in Eeyou
Istchee (15.9%) could be considered crowded (i.e.
more than one person per room) than in Québec

(1.3%) or Canada (2.4%), and more dwellings in
Eeyou Istchee are in need of major repairs (25.2%)
than in either Québec or Canada (6.3% and 6.1%,
respectively) (Statistics Canada, 2017, 2022).

Larger households have implications for numerous
aspects of public health response to climate
change-related events. Community evacuations
due to forest fires must consider the feasibility,
logistics, and implications of keeping larger
families or households together in the context

of evacuation travel and accommodations.
Dwellings in need of repair may be also more
susceptible to further damage or destruction

from severe weather (e.g. strong winds or storms).

The population of Eeyou Istchee also differs from
elsewhere in Québec and Canada with respect

to education and employment. In Eeyou Istchee,
61.3% of the population 25 to 64 has a high school
diploma (or equivalency) or higher — compared

to 88.2% of the population of Québec (Statistics
Canada, 2017, 2022). Measures related to Western
systems of education must be interpreted in the
specific context and history of Eeyou Istchee.
Academic milestones rooted in Western traditions
do not capture other measures of success more
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in line with Indigenous worldviews. While some
college, CEGEP and university programs are
available in communities or in a hybrid format,
many post-secondary programs require students
to live away from their home communities,

which is a significant logistical and financial
barrier. Furthermore, many Eeyouch/Eenouch are
residential school survivors. Events like Residential
School Gatherings include activities to promote
healing and reflection. While survivors in Eeyou
Istchee are resilient, the pain and trauma of those
experiences is still keenly felt and impacts the
next generations.

While the level of employment in Eeyou Istchee
(55.6% of the labour force) is similar to levels of
employment across Québec (59.3%) and Canada
(57.1%), the distribution of occupations across
industries differs greatly. Occupations in social
science, education, government services, and
religion make up approximately 25% of the labour
force in Eeyou Istchee, double the 12% reported
across Québec (Statistics Canada, 2017, 2022).
Occupations related to natural resources also
appear to be more prevalent in Eeyou Istchee
(4% compared to 2% across Québec). On the
other hand, health-related occupations make

up only 4% of the Eeyou Istchee labour force
compared to 8% across Québec (Statistics Canada,
2017, 2022). This may reflect the high proportion
of healthcare staff who work in Eeyou Istchee,
but permanently reside elsewhere.
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0.4

HEALTH
PORTRAIT

The health portrait of Eeyou Istchee varies com-
pared to general trends seen in Québec. While
this section focuses on health discrepancies, it is
crucial to recognize the resilience and survivance
of Eeyou/Eenou communities to historical and
ongoing health inequities. The populations of
Eeyou Istchee have an average life expectancy

slightly lower than the provincial average for
Québec in general (Figure 8). Between 2017

and 2021, the average life expectancy in Eeyou
Istchee was 77.3 years, with females living longer
(79.7 years) than males (74.9 years). A similar gap
among sex is also visible for the rest of Québec.

FIGURE 8. LIFE EXPECTANCY AT BIRTH IN EEYOU ISTCHEE AND REST OF QUEBEC,

BY 5-YEAR PERIODS (1982-86 TO 2017-21)
90
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Note: Extraction 2024-10-24 (Institut national de santé publique du Québec, 2024).
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In terms of mortality, all-cause crude mortality period of 2013 to 2022. Likewise, rates of

rates are generally lower in Eeyou Istchee avoidable mortality were significantly higher
(471 deaths per 100,000 in 2021) as compared for Eeyou Istchee (120 per 100,000 for the

to the crude mortality rate in Québec (816 deaths period 2017-2021) than the rest of Québec

per 100,000 in 2021); however, Figure 9 shows (70 per 100,000 for the same period). Overall,
that after adjustment for age, mortality rates in these higher mortality rates could be driven by
Eeyou Istchee remain mostly significantly higher and illustrate an important burden of chronic
compared to the province of Québec over the disease in the region.

FIGURE 9. ANNUAL AGE-ADJUSTED MORTALITY RATE FOR ALL CAUSES
PER 100,000 PEOPLE, EEYOU ISTCHEE AND QUEBEC, 2013 TO 2022*
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Source: (Ministere de la Santé et des Services sociaux, n.d.-c). Age-adjusted incidence has been standardized using
Québec’s 2011 population data, to account for the younger age structure in Eeyou Istchee.

Note: (+) indicates that the rate was significantly higher than the rest of Québec, and (n.s.) indicates no difference.
*Data for 2022 is preliminary.
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Additionally, infant mortality per 1,000 live births
was significantly higher in the region as compared
to the rest of Québec from 1990 until 2021
(Figure 10). However, given the high coefficient
of variation for each period, any interpretation
should be made with caution, as this suggests a
degree of variability that may affect the reliability
of the data. For the most recent period (2017-
2021), the primary causes of infant mortality were
chromosomal and congenital malformations—
probably related to Cree Leukoencephalopathy
(CLE) and Cree Encephalitis (CE), two severe neu-
rodegenerative diseases with high carrier rates in
Eeyou Istchee—followed by sudden infant death
syndrome.

Eeyou Istchee had recorded fewer than five
cases of mortality during pregnancy, childbirth,
or the puerperium, as compared to 87 cases in

Québec, from 2002 to 2021. Premature live births
accounted for 9.4% of all live births in the region
between 2020-2022, which is slightly above the
proportion in Québec (7.1%) during the same
period. Given the difference in population sizes,

it is difficult to assess the full impact of these
statistics on public health.

In general, the annual average hospitalization
rate for pregnancy, childbirth, and puerperium
was 3,799 per 100,000 women in Eeyou Istchee
between 2020 and 2023; a rate significantly
higher compared to 2,161 in Québec for the
same period, all age-adjusted to Québec’s
2011 population data. However, there were

no significant differences in annual average of
hospitalization rates for congenital conditions
in Eeyou Istchee and Québec, adjusting for age
according to Québec’s 2011 population data.

FIGURE 10. RATE OF INFANT MORTALITY, PER 1,000 LIVE BIRTHS, IN EEYOU ISTCHEE AND
THE REST OF QUEBEC, BY 5-YEAR PERIODS (1982-86 TO 2017-21)
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significantly higher than the rest of Québec, and (n.s.) indicates no difference. (°) means the coefficient of variation

is high, interpret with caution.
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In terms of Maladies a déclaration obligatoire
(MADO), Eeyou Istchee has reported fewer than
five hospitalizations related to zoonotic diseases
from 2008 to 2023, and there were fewer than
five total reported cases of zoonotic and vector-
borne infections between 2012 and 2023. In
comparison, there were a total of 5,633 reported
zoonotic and vector-borne cases since 2012 in
Québec, with an incidence rate varying between
3-9 cases per 100,000 inhabitants per year.

Similarly, the incidence rate of enteric, food, and
waterborne infections in Eeyou Istchee (32 new
cases per 100,000 for the fiscal years 2021-2023)
is lower than the rate for Québec (62 new cases
per 100,000 for the same period) and has been
steadily declining since 2015. It is important to
note that while these baseline trends are relatively
low, there may be an underreporting of mild
infections. In addition, the future impacts of
climate change, such as rising temperature, could
broaden the territory of ticks and mosquitoes
and alter the prevalence of zoonotic and vector-
borne diseases.

The health profile of Eeyou Istchee is marked

by a significant burden of chronic diseases:
cardiovascular diseases, endocrine, nutritional
and metabolic diseases, cancers, and respiratory
tract diseases. Climate change will likely exacerbate
the health outcomes of individuals with chronic
conditions.Regarding hospitalizations for heart
disease, the Eeyouch/Eenouch have experienced
higher annual rates of hospitalizations than the
rest of Québec over the period of 2008 to 2023.
For instance, ischemic heart disease hospitaliza-
tion rates varied between 853 to 1,216 hospi-
talizations per 100,000 people as compared to
rates in Québec ranging between 268 to 450 per
100,000 over the same period while adjusting

for age. Additionally, hospitalization rates related
to heart failure and pulmonary edema in Eeyou
Istchee declined, reaching 393 hospitalizations
per 100,000 people for the period of 2020-2023;
however, these rates remain over Québec’s annual

rates of 143 hospitalizations per 100,000
people for the same years, all age-adjusted
using Québec’s 2011 population data.

Between 2020 and 2023, the crude rate of
hospitalization for endocrine, nutritional and
metabolic diseases was 320 per 100,000 people
in Eeyou Istchee. However, when adjusting to
Québec’s 2011 population age for comparison,
Eeyou Istchee has 436 hospitalizations per
100,000 compared to 83 for in Québec, for the
same period. Diabetes impacts nearly 1 in 3 adults
in Eeyou Istchee, including 36% of females over
the age of 20 (CBHSSJB, 2024). In 2021, and after
adjusting for the younger population of Eeyou
Istchee, diabetes was 4.4 times more prevalent
than in the rest of Québec. The high occurrence
of diabetes in Eeyou Istchee exists in the context
of colonization, industrial development, and the
JBNQA. Notably, the first case of diabetes in Eeyou
Istchee was recorded in 1978, shortly following
the 1975 signing of the JBNQA. This time period
was accompanied by significant changes to the
Cree way of life, including reduced consumption
of traditional foods. Food security in Eeyou
Istchee is tied to the practice of traditional
activities and the access to fresh and healthy
market foods. These two elements are impacted
by climate change and are also directly shaped
by current political and institutional systems. For
example, following hydroelectric development,
fish was identified as a source of exposure to
mercury among Eeyouch/Eenouch, and reduced
fish consumption may have led to increased
reliance on store-bought foods (Schoen &
Robinson, 2005).

Between 2007 and 2021 inclusively, the region
recorded 176 new cases of dialysis patients.
These individuals were a priority in evacuation
procedures during the summer 2023 wildfire
evacuations. However, maintaining access

to treatment proved challenging in affected
communities, requiring patients to be readily
transported to other locations for safe and
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adequate care. The reliability of dialysis treatment
during extreme weather-related events, such

as forest fires and associated road closures,
highlights significant vulnerabilities in the region’s
healthcare infrastructure. Thus, it has been
observed that the impacts of climate change have
critical implications for the Eeyou/Eenou popula-
tion, as dialysis is often a lifelong treatment,

making consistent access essential for their health.

While cancer mortality in Eeyou Istchee is similar
to that in Québec, the annual average incidence
rate of all cancers, excluding skin cancers other

than melanoma, has been generally significantly
lower in Eeyou Istchee between 2007 to 2021.
Figure 11 illustrates the average annual incidence
rate for all cancers in Eeyou Istchee and Québec.
For the most recent period between 2019 and
2021 inclusively, the average annual incidence
rate of cancers in Eeyou Istchee was 479 cancers
per 100,000 individuals, compared to 586 cancers
per 100,000 in Québec, all age-adjusted according
to Québec’s 2011 population data.

FIGURE 11. AVERAGE ANNUAL AGE-ADJUSTED INCIDENCE RATE FOR ALL CANCERS PER
100,000 PEOPLE IN EEYOU ISTCHEE AND QUEBEC, BY 3-YEARS PERIOD, 2007 TO 2021.
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rate was significantly higher than the rest of Québec; (n.s.) indicates no difference.

VRAC - CBHSSIB P67



From 2008 to 2023, average annual age-adjusted
hospitalization rates related to lower respiratory
tract diseases (i.e., bronchitis, asthma, bronchiec-
tasis, etc.) were significantly higher in Eeyou
Istchee compared to Québec. During the financial
period of 2020-2023, there were 343 lower
respiratory tract disease-related hospitalizations
annually per 100,000 people in Eeyou Istchee,
compared to 175 per 100,000 in Québec, all
age-adjusted to Québec’s 2011 population data.
The high burden of respiratory chronic disease
could reflect the impacts of current housing
conditions, and co-morbidities in the region.
Lower respiratory tract annual hospitalization
rates have been declining since the period
2014-2017 but remain significantly higher than
annual rates in Québec. Furthermore, extreme
weather-related events, such as forest fires, also
put individuals affected with chronic respiratory
disease at higher risk and could exacerbate the
burden of disease on the region.

In sum, Eeyou Istchee has a distinctive health
portrait as compared to the rest of Québec.
Current trends reflect the great resilience and
survivance of Eeyou/Eenou communities through-
out history and in the face of ongoing challenges.
The region bears a higher burden of chronic
disease and experiences greater sensitivity to
hospitalizations, with these conditions likely

to be further exacerbated by the local impacts
of climate change. It is essential to understand
how socio-determinants of health affect health
outcomes in the region, while also recognizing
historical events and their intergenerational
impacts.
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O.

CREE BOARD

OF HEALTH AND SOCIAL
SERVICES OF JAMES BAY

CBHSSIB is a Cree-led health entity, with a mission
to provide health and social services to the nine
Communities of the Cree Nation of Eeyou Istchee
in collaboration with the Government of Québec.
Its vision is for all individuals, families and commu-
nities to achieve Miyupimaatisiiun reflective of
Nishiiyuu. The CBHSSJB is guided by a commitment
to incorporate Cree values and traditions into

its health and social services delivery systems
(CBHSSJB, 2022).

6.1.1
Regional Public Health

The public health department within the CBHSSJB
offers services at the regional level in health pro-
motion, prevention of diseases, health protection
(including communicable disease, occupational
health, environmental health, and emerging
threats), surveillance, evaluation, and know-
ledge translation. The department also houses
the CBHSSJB’s research office. The department
is currently going through a reorganization with
the intent to build more local capacity to deliver
programs and services and to have a greater
presence in each community.

The Regional Public Health Climate Change team
is situated in the Health Protection Department,
within the CBHSSJB Regional Public Health
Environmental Health Team. The Climate Change
Team consists of one full time PPRO, two part
time employees (one PPRO and one social aide),
and the part time support of an environmental
and occupational health medical advisor and a
field epidemiologist.

6.1.2
Organizational Climate
Change Initiatives

Within the CBHSSIJB, regional public health is
involved in several initiatives related to climate
change. Aside from public health’s involvement in
VRAC PARC, three members of the Environmental
Health team sit on the CNG’s regional CCAC. The
team has supported CNG in planning the CRCF
that took place in Oujé-Bougoumou in April 2023.
The team has also supported the planning of the
Eeyou Istchee Climate Change Adaptation and
Environmental Emergency Preparedness work-
shop organized by CNG in early 2025. During the
CRCEF, the team led an interactive session where
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participants co-created the regional climate change
declaration titled ~<Jo-69" | WANISHKAAKWH |
Wake Up (Appendix E), which has been adopted by
regional government and is currently being circu-
lated for Cree entities to sign onto. The team also
participates, along with the public health climate
change teams from regions 10 and 17 in the cli-
mate change working group, hosted by the Nord
du Québec Conférence Administrative Régionale.

The Environmental Health team have been very
active in responding to the 2023 forest fires in

the region, and in preparations and planning

for future fire events. During the fire season, the
team conducted daily smoke monitoring and gave
regular updates on smoke with health recommen-
dations to community and health partners. The
team also provided technical assistance to com-
munity partners in planning and establishing clean
air shelters, offering residents safe indoor spaces
to escape hazardous smoke and poor air quality.
Team members offered guidance on health im-
pacts of smoke exposure and provided support
for cleaning homes and fire-damaged camps after
evacuations, assisting community partners, the
public, and decision-makers.

The public health nutrition team has played an
active role in addressing climate-related issues,
particularly due to the significant impact of climate
change on food security in the region. They col-
laborated in coordinating food deliveries during
the forest fires, helping to ensure continued
access to essential supplies when prolonged

road closures disrupted regular delivery routes.
This team also contributed to climate change-
related food security initiatives by supporting
community garden and greenhouse projects

that take advantage of longer growing seasons.
Following the summer 2023 evacuations, the
public health nutrition team has developed
guidance on food safety and healthy food options
at evacuations sites following concerns about
available food options.

Outside of public health, other teams of the
CBHSSIB are involved in climate change-related
activities. The Conseil des médecins, dentistes
et pharmaciens (CMDP) has recently started

an environmental health committee, which

is largely focusing its activities on climate
change mitigation.

The Material Resources Department is participating
in MISSS Plan pour une économie verte (PEV)
infrastructure project, intended to review the
current climate vulnerabilities of buildings and
infrastructures in the regional health system

and to prioritize improvements.

The health infrastructure for region 18 is spread
out across Eeyou Istchee with most buildings
concentrated in Chisasibi and Mistissini. It includes
44 services or administration buildings located
across the nine communities, including a regional
hospital in Chisasibi. In addition, 592 employee
lodging units as well as administrative offices in
Val d’Or, Montréal and Chibougamau are part

of the CBHSSJB properties.

During the forest fires, several departments within
the CBHSSJB played a critical role in emergency
response efforts. This included preparing evacua-
tion lists, coordinating the logistics for evacuating
the most vulnerable patients, providing care and
support for individuals with complex health needs,
and assisting with broader community evacuations.
Since the fires, significant work has been under-
taken to strengthen emergency, and evacuation
plans and to clarify roles and responsibilities
across departments.
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OVERVIEW OF COMMUNITY AND
REGIONAL ORGANIZATIONS AND
THEIR CLIMATE CHANGE INITIATIVES

6.2.1
Cree Nation Government (CNQG)

The CNG has a regional leadership role in climate
change in Eeyou Istchee through its Climate
Change Unit, situated within their environmental
and remedial works department (Cree Nation
Government, n.d.-a). Other departments within
CNG are involved in climate change-related issues
to a smaller extent. The CNG leads many regional
climate change-related initiatives, including:

Community mobilization, education,
and information sharing

» Organizing the regional CCAC;

» Facilitating community participation at climate
change events (e.g., Adaptation Futures 2023,
Canadian Emergency Preparedness and Climate
Adaptation Convention 2024);

» Organizing regional climate change events
including the CRCF and the Eeyou Istchee
Climate Change Adaptation and Environmental
Emergency Preparedness workshop;

» Adopting the regional climate change declaration

called -<Jo-b9" | WANISHKAAKWH | Wake Up
and inviting other Cree entities to sign it;

» Organizing several activities related to clmate
change adaptation with regional fire marshals
including forest fire fighters training, emergency
preparedness activities (including providing
support for communities in updating emergency
plans), and FireSmart programs (FireSmart
Canada, n.d.) to build community resilience
to fires.

Monitoring and information gathering

» Cree Weather network involving the installation
of seven new weather stations in three Cree
communities and the centralization of existing
weather and climate data on a CNG platform;

» Ice monitoring pilot project in Mistissini,
in collaboration with McGill University;

» Wildlife monitoring expansion project where
weather stations may receive Automatic
Recording Units and Motus antennas to keep
track of wildlife presence and migrations.
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6.2.2
Cree Nations

Each of the nine Cree communities of Eeyou
Istchee (Whapmagoostui, Chisasibi, Wemindji,
Eastmain, Waskaganish, Nemaska, Waswanipi,
Oujé-Bougoumou, and Mistissini) holds a degree
of autonomy in their local governance under the

JBNQA (Cree Nation Government, n.d.-b).

Each community is represented on the CCAC

and has a local environmental department, which
addresses local environmental concerns and
initiatives. In addition, each Nation has its own
Emergency Committee to lead local emergency
planning and management.

Three communities (Whapmagoostui, Waska-
ganish, and Mistissini) have previously developed
climate adaptation plans (Cuciurean et al., 2011).
The extent to which these plans have been
implemented is unclear.

Each community is responsible for developing
and updating community emergency plans
(Indigenous Services Canada, 2024). A regional
contract is currently in place for an Indigenous
emergency management specialist to work with
each community to update their emergency
response plan.

6.2.3
Cree Trappers Association (CTA)

The Cree Trappers Association (CTA) was incorpo-
rated in 1978 in accordance with the JBNQA (Cree
Trappers Association, n.d.-a). The CTA’s mandate
is “protecting and promoting the interests and
values of Eeyou/Eenou trappers, traditional
pursuits, and governance of hunting territories

in Eeyou Istchee. This mandate extends to the
management of territory and wildlife resources
and of environmental matters” (Cree Trappers
Association, n.d.-b).

The main goals of the Association are “to foster,
promote, protect and assist in preserving the way
of life, values, activities and traditions of the
Eeyou/Eenou trappers of Québec and to safeguard
the traditional system of Eeyou/Eenou traplines”
(Cree Trappers Association, n.d.-b).

The CTA works with its members to monitor and
report on animals in the region and their migra-
tion patterns as well as traditional food harvests.
They are a key entity in the region for gathering
information on the effects of climate change as
well as in providing information to their members.

6.2.4
The Eeyou Marine Region Wildlife
Board (EMRWB)

The Eeyou Marine Region Wildlife Board (EMRWB)
was established in 2011 under the Eeyou Marine
Region Land Claims Agreement, an agreement
between the James Bay Cree of Québec, Govern-
ment of Canada, and the Government of Nunavut,
for the islands and resources within eastern James
Bay and part of southeastern Hudson Bay. The
EMRWSB is responsible for wildlife management
and regulation of access to wildlife in the Eeyou
Marine Region (Eeyou Marine Region Wildlife
Board, n.d.), which positions them as key partner
for adaptation planning and climate change
mitigation.

6.2.5
Cree School Board (CSB)

The Cree School Board (CSB) was established

in 1978 as a result of the JBNQA. Its purpose is

to “serve the Cree living in iiyiyiu aschii and to
empower us to take control of our own education
system as well as to protect our language, culture,
and traditional pursuits” (Cree School Board, n.d.).
CSB offers primary and secondary school educa-
tion in all nine Cree communities. In addition, they
offer adult education and post-secondary training
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in the region, as well as social and financial
support for students pursuing post-secondary
education outside of Eeyou Istchee. Cree culture,
language and traditional teachings are integrated
into the CSB curriculum (Cree School Board, n.d.).
The importance of passing traditional knowledge
to younger generations and incorporating
Two-Eyed Seeing has been highlighted in

many discussions with Cree partners as key to
addressing climate change in Eeyou Istchee (CNG
& CBHSSJB, personal communication, April 11,
2024; CRCF Vox Pop, 2024). The CSB has policies
that work with the changing climate, such as
scheduling flexible dates for Goose Break, the
school holiday scheduled around the spring
goose hunt, which is subject to the arrival of
migratory birds (Cree School Board, 2011).
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CLIMATE CHANGE

PROJECTIONS
AND IMPACTS




The following sections describe climate hazards
relevant to Eeyou Istchee and their impacts on
Eeyouch/Eenouch. Recorded data on climate
indicators is limited for the region: the north of
Québec is in fact characterized by a scarcity of
weather stations relative to the vastness of its
territory, which generally produces less detailed
climate projections than the ones available in the
southern half of the province. Weather stations
in northern Canada are often located at over
1000km from each other (Bush & Lemmen, 2019).
However, Environment and Climate Change
Canada’s Regional Deterministic Reforecast
System (RDRS v2.1), which integrates multi-
variable meteorological and precipitation data,

is considered to increase the reliability of the
projections and provide an appreciable level of
detail even in less monitored regions of North
America (Hennigs & Bleau, 2017). Due to this, the
subsequent sections draw upon a comprehensive
review of both peer-reviewed and grey literature,
as well as extensive consultations with Cree
land-users, regional experts, and community

key partners.
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CHANGES
IN TEMPERATURE

Annual mean temperatures have been rising
across the arctic and subarctic, including Eeyou
Istchee, for the past 100 years, with this pattern
accelerating considerably in recent decades
(Desjarlais & Blondot, 2010). However, tempe-
rature records exhibit considerable year-to-year
fluctuations, driven by major atmospheric patterns
which play a key role in shaping Eastern Canada's
climate. Studies indicate that current climate
models have difficulty accurately representing
this variability, often showing discrepancies when
compared to real-world observations (Hennigs

& Bleau, 2017). These discrepancies highlight the
importance of local observations in understanding
and tracking temperature changes accurately.
Therefore, all throughout this report, official

data is complemented with information gathered
during consultations with land-users and

local experts.

Changes in temperature encompass multiple
climate hazards, each with distinct effects. This
section will focus on two crucial sub-hazards
for Eeyou Istchee:

1. Warming summer temperatures

2. Changing ice conditions

This section also considers the crucial role

of seasonality in the Cree way of life, eeyou
pimatseewin. Eeyou/Eenou traditional activities
are practiced across six seasons (Figure 12):
Pipun (winter), Siikun (breakup — early spring),
Miyuskamin (thaw season — late spring), Niipin
(summer), Waastepikun (early fall) and Tikwaatin
(freeze up — late fall) (Natural Resources Defense
Council, 2020). Temperature shifts affect

both overall climates, and the traditional Cree
harvesting cycle, which is inextricably linked to
physical, spiritual, mental health and well-being
(Hennigs & Bleau, 2017).
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FIGURE 12. THE SIX CREE SEASONS

Pipun
(WINTER)

Siikun

Miyuskamin
(SPRING)

Niipin
(SUMMER)

Waastepikun

Tikwaatin
(FREEZE-UP)

JANUARY 2 FEBRUARY

> Fur is top quality;

> Intensification of trapping of furbearing animals,
primarily beaver, otter, marten and mink.

Ly

Snow crust season;

Hard snow makes travel on snow easier;

Rise of moose hunting activities;

Migration to spring camps to prepare for goose hunt.

MAY = JUNE - SPRING THAW

» School recess for goose break;

» Preparing for waterfowl hunting; L{g_,)

» Migration from camp to camp until subsistence 4&

hunters arrive at the community.

JULY 3 AUGUST 4 J "
» Blueberry and fishing season. 6

Intense moose, bear and small game hunting;
Families move to their traplines and fall
hunting camps.

NOVEMBER 2 DECEMBER - LATE FALL

» Limited activity due to thin ice; A /D

» Trapping activities near camps; gjo)(@go

> Pre-winter preparation period e.g. building winter V/ WV
camps or making winter clothing or snowshoes.

Note: Figure adapted from (Hennigs & Bleau, 2017).
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Multiple climate indicators must be considered to
understand regional vulnerabilities to a warming
climate (Appendices A and B).

The indicators included in the analysis
of vulnerabilities to warming summer
temperature include:

» Mean annual temperature,
» Mean summer temperature,

» Number of days with maximum temperature
over 30°C,

» Number of days with maximum Humidex
over 30°C,

The indicators included in the analysis of
vulnerabilities to changing ice conditions
include:

» Mean spring temperature,
» Mean winter temperature,
» Mean autumn temperature,
» Freeze-thaw events,

» Number of days with minimum temperature
below -25°C,

» First fall frost,
» Last spring frost,

» Annual frost days.

The regional historical climate data for each
indicator listed as well as their projection over
the 2041-2070 time period are presented in
Appendix A (Table Al).

7.1.1
Historical and Projected Data

Climate projections from the CMIP6 show that a
general increase in temperature in Eeyou Istchee,
will continue over the next 50 years and beyond
(Figure 13). Annual mean temperature is expected
to increase by 2.4 to 3.6°C from 2041-2070
(Appendix A, Table Al).

Although all communities are expected to
experience a similar trend, climate indicators
included in this analysis generally show more
extreme changes in northern communities
(Whapmagoostui, Chisasibi, Wemindji, Eastmain).

FIGURE 13. HISTORICAL (1991-2020) AND PROJECTED ANNUAL MEAN TEMPERATURES

IN EEYOU ISTCHEE

AVERAGE TEMPERATURE (°C)

1960 1980 2000

— Historical SSP2-4.5

Note: Data from Ouranos (2025).

2020 2040 2060 2080 2100
TIME
— SSP3-7.0 —— SSP5-8.5 — Reanalysis

VRAC - CBHSSIB P 79



Climate Projections
for Warming Temperature

Summer temperatures in Eeyou Istchee are
expected to increase from a mean value of

13.7°C (1991-2020) to between 15.7°C and 16.7°C
in 2041-2070 (SSP2-4.5 and SSP5-8.5). On average,
an additional 4 to 6 days with maximum tempera-
tures over 30°C are expected each summer (SSP2-
4.5 and SSP5-8.5) (Appendix A, Table Al). These
projections apply to the entire territory of Eeyou
Istchee. Community-specific projections show a
faster trend of warming in some communities; up
to 16 additional days above 30°C considering the
SSP5-8.5 scenario (Appendix A, Table A3).

Similarly, regional projections indicate the aver-
age number of days with maximum Humidex over
30°C s likely to increase from 5 days to between
12 and 17 days per year (SSP2-4.5 and SSP5-8.5).
Community-specific projections indicate this in-
crease will be most significant in southern com-
munities; with individual communities experienc-
ing up to an additional 21 days of Humidex over
30°C (SSP5-8.5).

CMIP6 projections do not suggest that Eeyou
Istchee will experience heat waves as defined by
the Direction de la Santé publique (Gouvernement
du Québec, 2023). However, additional heat
exposure in summer months is significant as the
population of Eeyou Istchee is generally not
acclimatized to warm temperatures.

Eeyou Istchee experiences a distinct climate, with
short but intense summer heat events that could
pose risks to vulnerable populations, especially
land-users and Elders. Following recommenda-
tions from the CBHSSJB public health department,
Environment and Climate Change Canada has
recently lowered the heat wave thresholds for
Eeyou Istchee (daytime maximum temperature

of 28 °C or higher and a nighttime minimum
temperature of 16 °C or higher, for two

consecutive days) (CBHSSJB, 2025). This marks an
important step toward developing a heat warning
system tailored to the realities of Eeyou Istchee.

Moreover, in Cree communities, high rates of
chronic disease such as diabetes represent a
populational vulnerability to heat (Kovats & Hajat,
2008). With warming annual mean temperature,
annual growing-degree days will also increase by
at least 28% (SSP2-4.5) in the region with important
implication for vegetation and wildlife, notably

an increase in invasive species (Hennigs &

Bleau, 2017).

Climate Projections
for Changing Ice Conditions

Between October and June, many Cree families
travel by snowmobile to their traplines, which

can be located hundreds of kilometres from their
home communities. Cold weather is essential to
maintain the quality of ice and snow necessary
for safe travel. Rising temperatures and changes
in precipitation are anticipated to impact both the
quality of ice and snow, and the duration of safe
travel periods. These changes are already impact-
ing the ability of Eeyouch/Eenouch to travel and
practice traditional activities, which in turn affects
physical, mental, and spiritual wellbeing.

In Eeyou Istchee, mean temperatures across the
territory are anticipated to increase in all seasons.
Mean autumn temperatures are anticipated to
increase by 2.0 to 3.0°C, mean winter temperature
by 3.4 to 4.8°C, and mean spring temperature by
2.6 t0 3.2°C (based on SSP2-4.5 and SSP5-8.5).

Community-specific projections show warming
patterns greater than the regional average, in
particular in the winter, when mean temperatures
for some communities are expected to increase
up to 6.4°C according to SSP2-4.5 and up to 7.9°C
according to SSP5-8.5 (Appendix A, Table A2).
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The length of time during which Cree families

will safely have access to their territory by snow-
mobile is likely to diminish considerably in the
upcoming 50 years (Joly et al., 2011; Senneville

& St-Onge-Drouin, 2013). Across Eeyou Istchee,
the first fall frost is projected to occur 14 to 17
days later than the historical average, and the
last spring frost is projected to occur 9 to 14 days
earlier (based on SSP2-4.5 and SSP5-8.5, respec-
tively). At the community-specific level, the first
fall frost is projected to occur up to 16 days later,
and the last spring frost up to 20 days earlier
(based on SSP5-8.5). Projections of the number
of frost days show a similar decline (Appendix A,
Table A5). Senneville and St-Onge (2013), estimate
that during the 2041-2070 period, ice formation
in eastern Hudson Bay and James Bay could be
delayed by between 25 and 30 days and ice break-
up could be advanced by 22 to 24 days. The same
authors suggest that water temperature in James
Bay may warm by around 1.26°C on average for
the 2041-2070 period and foresee that winter ice
thickness could be reduced between 30 and 50%.

Days when the minimum temperature falls below
-25°C, which play a critical role in the thickening
of ice, are projected to decrease by 21 to 27 days
annually across the region, particularly in the com-
munities of Whapmagoostui, Chisasibi, Wemindji,
Eastmain, Waskaganish, and Nemaska. Under a
high-emissions scenario (SSP5-8.5), this reduction
becomes even more pronounced (Appendix A4).

Ice quality is not only impacted by temperature
but also by changes in precipitation. Thin ice, slush
and ice roughness are the main concerns for ice
travellers. The increase in fall and spring liquid
precipitation (rain) jointly with mild temperatures
may contribute to the formation of slush over
the ice. Most notably, projected winter liquid
precipitations show an increase of 60 to 71% on
average in the region for the 2041-2070 period.
Solid precipitations (snow), which can have an
insulating effect hindering ice thickness, are not
projected to increase significantly over the next

50 years (see Section 7.2 — Changes in
Precipitation) Ice conditions are typically analyzed
through the lens of temperature and precipitation,
but ice safety can also be influenced by other
indicators for which no projections are available,
such as warming waters from river plumes
extending under sea ice (Beckmann, 2020).

Projections suggest that changes in the ice
coverage in the region (a longer ice-free season
and a decline of ice conditions) are likely to
happen annually and gradually worsen over time.
All communities could experience this sub-hazard,
although coastal communities, reliant on sea ice
travel, may experience it differently because of
oceanographic changes induced by climate change
that are unique to James Bay (Fink-Mercier et al.,
2024). The faster rate of warming in the northern
half of Eeyou Istchee also suggests that the
communities of Whapmagoostui, Chisasibi,
Wemindji and Eastmain may be more exposed

to changing ice conditions.

7.1.2
Exposure Analysis

Climate projections for both sub-hazards show
trends that could put the population of Eeyou
Istchee at risk every season and every year over
the next 50 years. The region and communities
will be exposed to more frequent extreme heat
events in the summer and changing ice conditions
in autumn, winter and spring. The climate scena-
rios, the literature, as well as the consultations
with regional experts led the Environmental
Health team to assign this hazard a score of

30 and rate the intensity and likelihood of
changes in temperatures in Eeyou Istchee as

6 — Very high (Table 12). Every community
was also rated individually, equaling a rating

of 6, as shown in Table 13.
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TABLE 12. EXPOSURE TO TEMPERATURE CHANGES AT REGIONAL
AND COMMUNITY LEVELS

Temporal exposure

RARE

Hazards with

VERY UNLIKELY

Occurs every

50 —-100 years
and includes
hazards that have

UNLIKELY

PROBABLE

ALMOST

SIREEN CERTAIN

Occurs The hazard

Frequency of return periods  not occurred but Occurs every  Occurs every  every occurs
occurrence >100 years.  are reported to 20-50years 5-20years grﬁ?srs annually.
be more likely
to occur in the
near future.
Between Between Between a
Less than Between a o o o o
Probability of a 1% chance 1-2% chance a2-10% a 10-50% 50 - 100% T00%ichshce
chance of chance of chance of of occurrence
occurrence of occurrence  of occurrence )
) ) occurrence occurrence occurrence in any year.
in any year. in any year. . . .
in any year. in any year. in any year.
Duration of
exposure Less than <5 days 5to10days 10to20days Season Continuous
(over the course a day
of a given year)
Spatial exposure NONE VERY LIMITED MODERATE VERY HIGH
Across Very Localized Either all All of
localized (neighborhood One Multiple coastal or
the -, . . Eeyou
. (a few or sectorof a communities  communities all inland
region N . o Istchee
Extent individuals) community) communities
of
exposure
c Less than 5to 10% 10 to 25% 25 to 50% 50% to 75% LIl
nict,:?e‘:‘u- 5% of the of the of the of the of the 75% of the
community community community community community community
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TABLE 13. EXPOSURE RATING TO TEMPERATURE CHANGES FOR EEYOU ISTCHEE AND ITS
NINE COMMUNITIES

DURATION

LOCATION FREQUENCY OF PROBABILITY OF OF EXPOSURE EXTENT OF

OCCURRENCE OCCURRENCE (over the course EXPOSURE
of a given year)

6 6 6 6

Eeyou Istchee  The hazard 100% chance Continuous More than
occurs annually of occurrence 100 individuals

in any year

6 6 6 6

Whapmagoostui  The hazard 100% chance of Continuous More than
occurs annually occurrence in any year 100 individuals
6 6 6 6

Chisasibi The hazard 100% chance of Continuous More than
occurs annually occurrence in any year 100 individuals
6 6 6 6

Wemindji The hazard 100% chance of Continuous More than
occurs annually occurrence in any year 100 individuals
6 6 6 6

Eastmain The hazard 100% chance of Continuous More than
occurs annually occurrence in any year 100 individuals
6 6 6 6

Waskaganish The hazard 100% chance of Continuous More than
occurs annually occurrence in any year 100 individuals
6 6 6 6

Nemaska The hazard 100% chance of Continuous More than
occurs annually occurrence in any year 100 individuals
6 6 6 6

Waswanipi The hazard 100% chance of Continuous More than
occurs annually occurrence in any year 100 individuals

. 6 6 6 6

Qujé- .
The hazard 100% chance of Continuous More than

Bougoumou . s
occurs annually occurrence in any year 100 individuals
6 6 6 6

Mistissini The hazard 100% chance of Continuous More than

occurs annually

occurrence in any year

100 individuals

VRAC - CBHSSIB

EXPOSURE
RATING

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6

Very high
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71.3
Potential Health-Related Impacts

Several types of impacts connected to changes
in temperature induced by climate change have
been identified for Eeyou Istchee:

» Impacts of heat exposure,

» Impacts on traditional activities,

» Impacts on culture,

» Impacts connected with changes to wildlife
populations,

» Impacts related to water safety and security,
» Impacts related to vector-borne infections,

» Impacts related to infrastructure
and property damage.

Impacts of Heat Exposure

During the summer months, warm temperatures
can have negative impacts on a population not
acclimatized to heat (Royer, 2016).

Many buildings in Eeyou Istchee, built in recent
decades, were not designed with high heat mana-
gement in mind. Air conditioning is uncommon in
both homes and public spaces, leaving vulnerable
populations without cooling options during heat

events. Additionally, factors like higher humidity,
lower wind speeds, and an earlier onset of warm
temperatures in spring, when people are less
acclimated to heat, could exacerbate these
challenges as the climate continues to change.

Warmer temperatures may lead to heat-related
disorders (including, in order of severity: heat
cramps, heat exhaustion, and heat stroke) that
can affect all populational groups (Health Canada,
2011). However, some people are more sensitive
to the effects of heat (e.g., infants and young
children, elders, and people with chronic condi-
tions) or are at greater risk of heat injury because
of their activities (e.g., land-users, outdoor workers,
or people taking part in athletic activities) (Ebi

et al., 2021; Health Canada, 2011). Heat exposure
can also aggravate symptoms of existing chronic
diseases, particularly respiratory and cardiovascular
iliness, diabetes, and renal disease (Kenny et al.,
2010; Sarofim et al., 2016). During consultations
held by the CCAC, participants raised concerns
about potential small-scale heat-related health
incidents. They also noted that with the rise in
extreme heat events less adapted communities
(e.g., communities not built to incorporate shade
and few buildings with air conditioning) may need
to displace vulnerable community members (e.g.,
elders and people with chronic conditions) to
cooling shelters.

» Heat-related disorders (in order of severity: heat cramps, heat exhaustion,

medical conditions, infants and young children, elderly population, people

POTENTIAL and heat stroke)
IMPACT
» Aggravation of chronic medical conditions
TvPE » Injuries, aggravated symptoms for vulnerable groups, fatalities
OF IMPACT ’ ’
» Population not acclimated to heat, populational groups with chronic
VULNERABLE
POPULATION

working or spending time outdoors

P 84 CREE BOARD OF HEALTH AND SOCIAL SERVICES OF JAMES BAY - HEALTH REGION 18



Impacts on the safety
of traditional activities

During the winter months, Eeyouch/Eenouch
travel across the ice on snowshoes or snowmobiles
to access their camps and traditional resources,
relying on specific ice conditions (thickness,
roughness, ductility, etc.) to travel safely. Eeyouch
/Eenouch rely on intergenerational TEK to know
when and where it is safe to travel. Warming
temperatures can cause slush to form over the
ice, late fall ice formation, and earlier spring break
up. Cree land-users reported greater numbers

of injuries and fatalities from individuals falling
through unexpectedly thin ice, during earlier than

» Decrease in ice safety

expected melts or later than expected freezes
(Hennigs & Bleau, 2017; Royer, 2016). Ice under
snow cover thickens best with very cold air
temperatures, however the average numbers of
days below -25°C in Eeyou Istchee is projected to
decrease between 43 to 47% (SSP2-4.5, SSP5 8.5).
Impacts for families occupying inland and coastal
traplines may differ because sea ice conditions
may also vary based on cumulative effects of
climate change such as changing currents, tidal
forces, wind patterns and water salinity (U.S. EPA,
n.d.). Similarly, participants to CCAC consultations
noted the risk of evacuation of people becoming
stranded due to sudden melts or significant
weather shifts.

POTENTIAL

IMPACT » Changes in snow conditions on traditional travelling routes (slush, etc.)
TYPE » Injuries, hypothermia, drowning, fatalities

OF IMPACT » Injuries, fatalities, psychosocial impacts

VULNERABLE . 5

POPULATION » Land-users and their families

Impacts on Culture

Eeyou/Eenou land-users have reported that

they can no longer rely on traditional methods

to assess the ice conditions (Foro et al., 2013;
Royer, 2016). Land-users’ loss of a sense of safety
while travelling through their ancestral territory
and using their cultural knowledge, as they have
since times immemorial, is reported to affect
their sense of identity as stewards of the land

and as providers for their families (Cuciurean et
al., 2011). In this context, changes in temperature,

VRAC - CBHSSIB

in addition to other changes to the environment
(e.g. forestry, mining), contribute to a general
feeling of solastalgia that is defined by Albrecht
as “the pain or sickness caused by the loss or lack
of solace and the sense of isolation connected

to the present state of one’s home and territory”
(Albrecht et al., 2007). The inability to freely move
through the land and perform culturally important
activities is particularly felt by land-users and
especially land-users who are youth and elders
and rely on traditional knowledge to safeguard
and protect the land for future generation.
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POTENTIAL

» Decrease in the reliance on Cree traditional knowledge

IMPACT

TYPE » Psychosocial impacts, loss of cultural identity, loss of opportunities to pass
OF IMPACT on knowledge and skills to future generations, solastalgia

VULNERABLE

POPULATION » Land-users, youth, elders

Impacts Connected with Changes
to Wildlife Populations

Warmer annual temperatures across Eeyou
Istchee could impact the health, quality and
distribution of some wildlife species on which
Cree land-users rely for their sustenance. More
southern species may take advantage of the
warmer climate to extend their distribution
further north, which could lead to a replacement
of the northern indigenous species (Cuciurean

et al, 2011).

With the increase in number and extent of forest
fires, the ecosystems of significant wildlife for
Cree hunters may also be impacted. For example,
Cree land-users report that the occurrence of

a forest fire reduces the quality of nearby fish
populations for a period of 5 to 10 years. This

can lead to a decrease in the accessibility and
quality of traditional foods for Cree families with
implications to their physical, spiritual health and
well-being (Cuciurean et al., 2011). Temperature is
but one hazard that may have impacts on wildlife
populations significant for subsistence. This topic
will be elaborated more thoroughly in Section 7.6
— Changes to Wildlife Populations.

» Changes in distribution of wildlife species important for subsistence

» Decrease in food security, psychosocial impacts, loss of opportunities to

pass on knowledge and skills to future generations. Shifts in the timing of

POTENTIAL

IMPACT » Migration of new species from the south

TYPE

OF IMPACT ' : ture g
harvesting Changes to species availability

VULNERABLE . B

POPULATION » Land-users and their families
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Food and Water Safety and Security

Warmer temperatures will affect food security

in a variety of ways. James (2023) expects that
increased ambient temperatures will contribute
to disruptions in food supply cold chains. Most of
Eeyou Istchee is connected to the road network,
but at a considerable distance from food distri-
butors. The community of Whapmagoostui,
however, is only accessible by plane year-round
and by boat in the summer which poses many
challenges to the food supply cold chains in the
warm months. Increased ambient temperatures
impact the food supply cold chain during

the harvest and pre-cooling step and during
commercial transportation. Disruptions to

the food supply cold chains present risks for
foodborne pathogenic bacteria, mostly during the
summer months, particularly with unrefrigerated
cargo holds transported by plane (James, 2023).
Spoilage of food on route to Eeyou Istchee, due

POTENTIAL
IMPACT

TYPE
OF IMPACT

VULNERABLE

POPULATION » All populational groups

Impacts Related to
Vector-Borne Infections

With annual mean temperatures projected to
increase by 2.4 to 3.6°C as well as an increase in
the number of growing degree days between 28%
and 45% depending on climate scenario (SSP2-4.5,

to prolonged transport during warmer conditions
could also limit the availability of food in grocery
stores in Eeyou Istchee and drive up already high
prices (Vinet-Lanouette & Godin, 2024).

Moreover, a warming climate is shifting the timing
of harvesting seasons and altering ecosystems and
habitats in ways that impact species reproduction.
This has led to declines or even extinction of
species that are integral to traditional livelihoods
and has profound repercussions on physical and
mental health and well-being (Climate Forum Vox
Pop, 2024).

The CCAC also raised the issue of elevated surface
water temperature increasing the risk of different
microbiological growths. This is of particular
concern because many Crees collect their own
water from alternative water sources at their
camps or to use at home instead of the available
tap water.

» Foodborne illness due to an impact on cold supply chain

» Contamination of alternative and traditional water supplies

» Food and water related illnesses, fatalities

SSP5-8.), new animal and insect species currently
limited to southern Québec may extend their
distribution north bringing with them vector-borne
diseases such as Lyme disease and West Nile virus
(WNV) currently not present in the region. The
black-legged tick (Ixodes scapularis) is responsible
for the propagation to humans of the bacteria
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responsible for several diseases including Lyme
disease, Anaplasmosis and Babesiosis. Predictive
modelling varies with regards to the time for Ixo-
des scapularis to enter Eeyou Istchee. Ripoche et
al’s model suggests it becoming established in the
whole region by 2045-2050 (Ripoche et al., 2022)
while another model predicts that the ticks could
be established in southern parts of the region by
2080, with the extent of the region varying greatly
between SSP2-4.5 and SSP3-7.0 scenarios (INSPQ,
2024a).

Although the main burden of WNV has been seen
in the south of the province, positive human cases
have been reported in residents of neighbouring
regions Saguenay Lac St-Jean and Abitibi-
Temiscamingue (INSPQ, 2024b). It should be
noted that place of residence may not necessarily
align with place of transmission. However, small
numbers of birds positive for WNV have also been
reported in recent years in Saguenay Lac St-Jean
and Abitibi-Temiscamingue (INSPQ, 2023, 2024c).
The presence of WNV in neighbouring regions
may currently be explained by human movement
or bird migration, rather than the local presence
of infected vectors in Eeyou Istchee. Warmer
climates and increased precipitation may, none-

theless, make parts of northern Canada, including
Eeyou Istchee, habitable to species of mosquitos
that carry WNV in the future (Rosenkrantz, 2022).
One mosquito known to carry WNV, Cx. restuans,
has previously been detected near the community
of Waskaganish (Canadian Biodiversity Information
Facility, n.d.).

Changes in the distribution of harmful insects
have a dual impact on the Eeyou Istchee popu-
lation, affecting the health of humans and of the
wildlife Cree families rely upon for sustenance and
culture. For example, the winter tick (Demacentor
albipictus), while not harmful to humans, adversely
impacts moose and caribou populations, important
to the Cree way of life (Canadian Wildlife Health
Cooperative, n.d.). Land users, including youth
and elders as well as outdoor workers, are more
likely to be negatively impacted by these shifts
due to their prolonged and regular presence on
the land, which increases their exposure to disease-
carrying insects and the broader ecological
impacts of these changes. Additionally, new
dangerous species might discourage people

from using their traditional territories for fear of
infection. These issues will be further detailed in
Section 7.6 - Changes to Wildlife Populations.

:DMOJAEE'.IT'AL » Changes in the distribution of invasive insects and vector-borne illness
Tvpe » Infectious disease, food security, psychosocial impacts

OF IMPACT ! !

VULNERABLE

POPULATION » Land-users, elders, youth, outdoor workers
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Impacts Related to Infrastructure
and Property Damage

Changing temperatures may also have negative
effects on all types of infrastructure in Eeyou
Istchee. With regards to property damage, warm
temperatures and rapid snow melts were noted
to lead to potential flooding, power outages, or
the development of mould (Indigenous Climate
Hub, n.d.-a). With increasing total precipitation
and mean annual temperature, a general increase
in humidity may be witnessed over the 2041-2070
period. High humidity contributes to the prolifera-
tion of airborne fungus spores and other allergens
and increases the survival time of other pathogens,
such as bacteria and viruses (ClimateData, n.d.-a).

Higher humidity may increase the occurrence of
mould in homes, classrooms and public buildings.
Poor indoor air quality and mould are an ongoing
issue in northern communities (Kovesi et al.,
2022), where overcrowding along with high daily
temperature amplitudes and a lack of proper
ventilation systems cause condensation in
buildings. The higher proportions of dwellings
where major repairs are needed and of dwellings
with more than one person per room in Eeyou
Istchee compared with the rest of Québec

have already been discussed in Section 5 —
Populational Portrait.

Furthermore, a general lack of maintenance
contributes to mould growth and poor indoor
air quality, which can be especially detrimental
to children, youth, elders, pregnant women and
people with existing respiratory conditions (Kovesi
et al., 2022; National Collaborating Centre for
Aboriginal Health, 2017). Children and youth,
whose respiratory and immune systems are

still developing, are especially susceptible to
mould-related allergies and respiratory illnesses
(U.S. EPA, 2024).

In addition to respiratory iliness, mould, over-
crowding and inadequate housing can be a source
of psychosocial distress (National Collaborating
Centre for Aboriginal Health, 2017). In regions
where housing is limited and where public build-
ings are important community gathering spaces,
closing buildings for mould mitigation can be
extremely disruptive (Clark et al., 2022). Health
and social services may also be impacted if the
facilities they operate in are temporarily closed
and overcrowding may worsen if people need to
relocate or stay with relatives while mould
remediation is underway.

» Increased humidity of buildings

POTENTIAL

IMPACT . .
and residential homes

TYPE
OF IMPACT

VULNERABLE » All populational groups

POPULATION

» Increase in the occurrence of mould in public buildings, healthcare buildings

» Property damage, infectious diseases, mould allergies and respiratory illness
» Property damage, mould allergies and respiratory illness

» Elders, children and youth, people with chronic conditions
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71.4
Severity of Potential Impacts

The Environmental Health team rated the
consequences of changes in temperature as

presented in Table 14. This gave an overall score
of 9, which translates to a rating of 4 — Severe.

TABLE 14. SEVERITY OF POTENTIAL IMPACTS TO CHANGES IN TEMPERATURE

0

2 3 4

NONE

FATALITIES

Could result in fewer
than five fatalities
within the community.

INJURIES

Could injure fewer
than 25 people
within community.

EVACUATION

PROPERTY
DAMAGE

Could cause minor and
mostly cosmetic damage.

CRITICAL
INFRASTRUCTURE
SERVICE DOMAIN

Could disrupt 1 critical
infrastructure service.

ENVIRONMENTAL
IMPACT

BUSINESS/ Not likely to disrupt
FINANCIAL business/financial

IMPACT activities.

PSYCHOSOCIAL
IMPACT
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7.1.5
Regional Response to Changes
in Temperature

Regional response plans to changes in tempera-
ture was rated based primarily on consultations
with regional and community partners. Existing
measures addressing changes in temperature,
along with most recommendations for improve-
ment, primarily tackle heat response and

ice safety.

Climate Change Advisory
Committee Consultation

During this consultation, the committee identified
the following initiatives as already existing in the
region.

Heat response:

» Notifications on heat events providing advice on
how to stay cool.

» Modifying the hunting season by scheduling a
floating week of school holidays for the goose
hunt (i.e., Goose Break) to adapt to changing
weather conditions and timing of the goose
migration.

» Preparing for longer and more intensive fire
seasons by offering FireSmart programs,
seasonal fire fighter training, and improving
warning systems from fire departments to
the affected communities.

» Community gardens and greenhouses to
leverage longer growing seasons.

VRAC - CB

Ice safety:

» lce monitoring during spring and along
the coast in fall and winter.

» |ce safety programs to help community
members detect thin or unsafe ice.

» [ce rescue training programs.

» CTA-ran air transportation (airplane or
helicopter) program to help land-users
unable to access their traditional hunting
grounds by road or snowmobile during
Goose Break.



CCAC members also proposed a series of
strategies and interventions to strengthen
regional capacity to adapt to temperature
changes, including:

» Enhancing weather forecasting and
monitoring systems.

» Establishing early warning systems for
extreme weather events.

» Preparing for increased frequency and
severity of extreme heat events through:

> Raising public awareness on symptoms
of heat-related illness, such as heat-stroke.

> Increasing community access to drinking
water (e.g., installing more water fountains,
or providing free access to drinking water
or spring water).

> Expanding access to air conditioning by
offering subsidies for home air conditioning
units and installing air conditioning systems
in schools and other public buildings.

> Setting up cooling stations during heat waves.

> Implementing programs to check on elders
and other vulnerable community members
during extreme heat events.

Consultation with Fire Chiefs
and Public Safety Officers

Consultations with this group focused on concerns
about the storage of flammable materials, such

as propane tanks. They expressed concerns about
whether current storage in the region was suitable
for increasingly hot summers. To prevent accidents,
installing shading over tanks or moving tanks to
cooler shaded areas was suggested as a possible
response strategy.

» Providing additional first aid training in
communities.

» Improve capacity to establish public shelters
during extreme weather.

» Allocating relief funding for disasters such
as fires and floods.

» Supporting additional agriculture and farming
initiatives in the region.

Cree Regional Climate
Forum Consultation

Rising temperatures were noted to impact wildlife,
vegetation and precipitation patterns. In response
to these changes, people have adopted several
strategies. Participants reported shifting modes

of transportation (e.g. using boats or helicopters
instead of snowmobiles) and their activities for
safety concerns. Helicopters are increasingly

used for safe transportation in coastal areas,
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while boats are preferred in southern regions.
Activities like scraping moose hides are now done
late at night or early in the morning to avoid heat.
During Goose Break, supplies are transported
earlier in the season when ice and snow condi-
tions are more stable. Smoking fish and meat
have become a more common practice to prevent
contamination from insects. Community members
stress the importance of listening to Elders, whose
knowledge of the land and traditional practices
offers guidance in adapting to environmental

changes. Spending more time on the land has also
been emphasized as a way to strengthen connec-
tions with the environment and gain the neces-
sary knowledge to navigate these shifts.

The region's response to climate change and
health impacts was rated as 3 — Moderate (Table
15), reflecting a growing awareness and response
to temperature changes but also highlighting
areas for improvement to better address the
challenges of a warming climate.

TABLE 15. REGIONAL RESPONSE RATING TO CHANGES IN TEMPERATURE

RESPONSE VERY LOW Low MODERATE
Eeyou
Istchee
7.1.6 The confidence in severity of impacts due to

Confidence Scale

The confidence in exposure to changes in tempe-
rature is rated as high for Eeyou Istchee. There is
robust evidence that the temperature has been
rapidly increasing in the region.

VRAC

changes in temperature is rated as high for Eeyou
Istchee and its communities since temperature
affects all the climate hazards listed in this report.
The confidence in the response to changes in
temperature is rated high for Eeyou Istchee since
the region has some experience implementing
adaptation measures to counter temperature-
related health impacts such as heat waves and
accidents due to dangerous ice conditions.
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7.1.7
Assessment of Regional Vulnerabilities
to Changes in Temperature

By applying the risk assessment formula (Table
16), the Environmental Health team arrived at a
vulnerability rating of 5-Extreme based on the
following formula Exposure (6) + Impact Severity
(4) - Response (3) = 7. This rating indicates extreme
regional vulnerability to temperature changes. In

other words, while some adaptation strategies
are already in place to mitigate the effects of
these changes, these are limited in the face of
the combined exposure to and severity of the
hazard. This final rating highlights the urgent
need to increase support for regional response
measures to address the significant impacts
temperature changes are expected to have on
the health and well-being of the population of
Eeyou Istchee.

TABLE 16. CLIMATE HAZARD VULNERABILITY RATING OF TEMPERATURE CHANGES

Calculated value

(Exposure + Impact 2 3
Severity — Response)

Vulnerability
rating

Vulnerability to

. NONE LOW
climate hazard

MODERATE
TO HIGH
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LIKELIHOOD

71.8

Risk Assessment

Based on the likelihood (6 - AlImost certain) and impact severity (4 - Severe) calculated above, the
risk associated to changes in temperature was identified as 5-Very high (Table 17).

TABLE 17. RISK ASSESSMENT OF CHANGES IN TEMPERATURE

Very
Unlikely

3
Unlikely

4
Probable

Likely

6
Almost
certain

RISK =

SEVERITY OF POTENTIAL IMPACTS (CONSEQUENCES)

3 4 5 6
Moderate Severe Very Catastrophic
Severe

Changes
in
temperature

2 3 4 5 6
Low Moderate High Very High Extreme
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/.2

CHANGES
IN PRECIPITATION

Projected changes in precipitation over the next
50 years in Eeyou Istchee are expected to influence
a wide range of other climate hazards, including
forest fires, landslides and erosion, shifts in wild-
life populations, and changes in vegetation.

Due to the high degree of interconnectedness
between these hazards, some of the impacts
introduced here are explored in greater detail

in other sections of this report.

7.2.1
Historical and Projected Data

Due to limited resources on historical precipitation
data, historical precipitation patterns are difficult
to assess. Only three regional meteorological
stations have data spanning over more than

25 years (Niemi et al., 2016). The territory is
ocated in the subarctic climate zone and is
characterized by “low average” precipitation
around 765 mm annually (Royer, 2016). The region
generally receives snow from late October to the
end of April (Royer et al., 2013). Previous research
on impacts of climate change on the region recor-
ded an increase in rainfall, decrease in snowfall
and an increase in unpredictable extreme weather
events (flooding, thunderstorm) as compared to

the past decades (Hennigs & Bleau, 2017).

To assess the regional climate vulnerability, ten
climate indicators were used to illustrate the
changes in precipitation patterns expected to
happen over the next 50 years in Eeyou Istchee
and Eeyou communities in the context of climate
change, they can be found in Appendix B:

» Total annual precipitation,

» Total annual liquid precipitation (regional
scale only),

» Total annual solid precipitation (referring
to snow, regional scale only),

» Total winter precipitation,

» Wet days with more than 10 mm of precipitation,
» Wet days with more than 20 mm of precipitation,
» Maximum precipitation in 1 day,

» Maximum 5-day precipitation,

» Maximum number of consecutive dry days,

» Number of periods with more than
5 consecutive dry days.
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The climate indicators above were extracted from
the CMIP6 and generally show mean conditions
over a 30-year period (historical or between 2041
and 2070). The regional historical climate data for
each precipitation indicator listed, as well as their
projection over the 2041-2070 time period, are
presented in Appendix B (Table B1). Community-
specific projections for the same precipitation
indicators are available in the following tables

of Appendix B. They may, however, not be good
indicators of extreme events such as prolonged
droughts or heavy rainstorms. To bridge this gap,
a literature review of studies that specifically
target droughts and storm occurrences in the
region over the next 50 years was undertaken.

Overall, Eeyou Istchee James Bay territory is
projected to experience increased rainfalls, an
increase in the occurrence and intensity of storms
and change in snowfall and characteristics (Hennigs
& Bleau, 2017). The total annual precipitation in
Eeyou Istchee is projected to increase by 10 to
12% over the 2041-2070 period, depending on the
climate scenario SSP2-4.5 or SSP5-8.5 (Appendix
B, Table B1). Regardless of scenario, increase in
total annual precipitation are projected to occur
over most of the region (Figure 14). Nevertheless,
northern coastal communities are projected to
receive the least amount of total precipitation of
the region, as compared to inland communities.

FIGURE 14. HISTORICAL (1991-2020) AND PROJECTED TOTAL ANNUAL LIQUID AND SOLID

ANNUAL PRECIPITATION IN EEYOU ISTCHEE
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Annual liquid precipitations (rain) show a higher
increase (approx. 12 to 13%) than annual solid
precipitations (snow) which stay relatively constant
on average over time across the region (Appendix
B, Table B2). Winter total precipitation is expected
to increase significantly (9% in SSP2-4.5 to 25% in
SSP5-8.5) with the warming of winter temperatures
(Appendix B, Table B1). Moreover, liquid precipi-
tation in winter, which has historically been very
low in the region, is projected to increase
(Appendix B, Table B1). Royer (2016) has also
observed an increased juxtaposition of liquid

and solid precipitation during winter months. This,
connected to an increase in freeze-thaw events in
winter could lead to an increase in rain-on-snow
events. The number of wet days with total pre-
cipitation over Imm in winter will also increase

by between 13 to 18% (SSP2-4.5 and SSP5- 8.5
respectively) (Appendix B, Table B1). The maxi-
mum 1-day precipitation indicator suggests that
the intensity of heavy rain and snow events may
increase by 12% (SSP2-4.5) to 19% (SSP5- 8.5) on
average in the region. Additionally, the maximum
5-day precipitation indicator supports this data

by showing an increase of 8 % (SSP2-4.5) to 10%
(SSP5- 8.5) on average annually in Eeyou Istchee
(Appendix B, Tables B1 and B3).

Community-specific projections follow similar
trends. The occurrence of days with precipitation
above 10 mm will increase by 21% (SSP2- 4.5) to
29% (SSP5 - 8.5) and days with precipitation over
20 mm will increase by 0 to 50% throughout the
region for the same climate scenarios (Appendix
B, Table B4), suggesting that heavy precipitation
events will become gradually more likely over the
next 50 years.

The literature suggests that the increase in annual
snow loads between 1957 and 2003 in northern
Québec has been a cause in the acceleration of
permafrost thaw (Payette et al., 2004). While it is
unclear how projected changes in precipitation
patterns will influence permafrost thaw, since
available projections indicate solid precipitation

will stay relatively constant over the next 50 years
in Eeyou Istchee, warmer temperatures may also
contribute to the disappearance of permafrost in
Eeyou Istchee.

Table B2 (Appendix B) shows the main increase
in rain is primarily observed for fall (18 to 19%),
winter (60 to 71%) and spring (26 to 27%), rather
than summer (4%) based on SSP2 4.5 and SSP3-7.
As hotter summer temperatures are also expected,
evapotranspiration may cause more frequent
droughts. An increase in water availability due to
snow melt and a greater occurrence of precipita-
tion could contribute to accelerating tree growth.
According to Tables B4 and B5 (Appendix B), the
projections for average maximum number of dry
days (0 to -7%) and number of periods of at least
5 consecutive dry days (-13% across scenarios)
appear to suggest a reduction in the risk of
drought. However, these are mean conditions
over 30 years and may hide the probability of
occurrence of acute drought events. Conversely,
the literature rather suggests a relative increase
in drying in Eeyou Istchee and in most parts of
Canada until the end of the century (Tam et al,,
2018) which will be driven by warmer tempera-
ture rather than by changes in precipitation
patterns. The implications of droughts in the
context of this project and its impact on wildfires
will be discussed in Section 7.3 - Forest Fires.

7.2.2
Exposure Analysis

Under SSP4.5 and SSP8.5, exposure to precipitation
changes mainly involves more frequent heavy
rainfall and droughts over the next 50 years.
Warmer winters are also expected to shift snow-
fall into rainfall, changing overall precipitation
patterns. The intensity and likelihood of changes
in precipitation is assessed using climate indica-
tors from Appendix B (Tables B3 to B5), which
include Maximum 1-day and 5-day precipitation,
Number of days with precipitation above 20 mm,
Maximum number of consecutive dry days, and
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Number of periods with at least 5 consecutive

dry days. Data from these indicators suggest a
significant increase in heavy rain and snow events
across the region and all nine communities. While
Table B5 (Appendix B) shows a reduction in
consecutive dry days, scientific literature indicates
that rising temperatures—rather than precipitation

trends—are the main drivers of drought, and their

occurrence is expected to increase (see Section
7.1- Changes in Temperature).

The climate scenarios, the literature, as well as
the consultations with regional experts led the
Environmental Health team to assign this hazard
a score of 24 and rate the exposure of Eeyou
Istchee to changes in precipitation as 5 — High
exposure (Table 18). Because the climate
indicators show little variability across each
community, the same rating was proposed for
all nine com-munities, as shown in Table 19.

TABLE 18. EXPOSURE TO PRECIPITATION CHANGES AT REGIONAL AND
COMMUNITY LEVELS

Temporal exposure

Frequency of

RARE

Hazards with
return periods

VERY UNLIKELY

Occurs every

50 - 100 years
and includes
hazards that have
not occurred but

UNLIKELY

Occurs every

PROBABLE

Occurs every

LIKELY

Occurs
every

ALMOST
CERTAIN

The hazard
occurs

occurrence >100 years.  are reported to 20-50years 5-20years QRIS annually.
be more likely or less
to occur in the
near future.
Between Between Between a
. Lessthan — Between a a2-10%  a10-50%  50-100%  100% chance
Probability of a1%chance  1-2% chance
chance of chance of chance of of occurrence
occurrence of occurrence  of occurrence occurrence occurrence in any year.
in any year. in any year. . pccurrence . yyear.
In any year. in any year. In any year.
Duration of
exposure Less than <5 days S GGEV S 10 to 20 days  Season Continuous
(over the course a day
of a given year)
Spatial exposure NONE VERY LIMITED MODERATE VERY HIGH
Very Localized Either all All
. - . of
Across localized (neighborhood One Multiple coastal or
the L . . Eeyou
region (a few or sector of a communities  communities all inland stch
Extent 9 individuals) community) communities SENEE
of
exposure
c Less than 5to 10% 10 to 25% 25 to 50% 50% to 75% [WALJERGED
ni(:::;nu- 5% of the of the of the of the of the 75% of the
community community community community community community
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TABLE 19. RATINGS OF EXPOSURE TO CHANGES IN PRECIPITATION FOR EEYOU ISTCHEE
AND ITS NINE COMMUNITIES

DURATION
LOCATION FREQUENCY OF PROBABILITY OF OF EXPOSURE EXTENT OF
OCCURRENCE OCCURRENCE (over the course  EXPOSURE
of a given year)
5 4 3 6
Eeyou Istchee Occurs every Between a 10 - 50% 5 to 10 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 5 3 6
Whapmagoostui Occurs every Between a 10 - 50% 5to 10 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 5 3 6
Chisasibi Occurs every Between a 10 — 50% 5 to 10 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 5 3 6
Wemindji Occurs every Between a 10 —50% 5 to 10 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 5 3 6
Eastmain Occurs every Between a 10 —50% 5 to 10 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 5 3 6
Waskaganish Occurs every Between a 10 — 50% 5 to 10 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 5 3 6
Nemaska Occurs every Between a 10 - 50% 5 to 10 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 5 3 6
Waswanipi Occurs every Between a 10 - 50% 5 to 10 days More than
5 years or less chance of occurrence 100 individuals
in any year.
3 5 5 3 6
Ouje- Occurs every Between a 10 — 50% 5 to 10 days More than
Bougoumou 5 years or less chance of occurrence 100 individuals
in any year.
5 5 3 6
Mistissini Occurs every Between a 10 - 50% 5to 10 days More than

5 years or less

chance of occurrence
in any year.

100 individuals
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7.2.3
Potential Health-related Impacts

Based on the literature review and consultations
with stakeholders, five types of impact connected
to changes in precipitation were identified for
Eeyou Istchee:

» Impacts of heavy snowfall,

» Impacts related to water safety and security,
» Impacts on traditional activities,

» Impacts on mental health,

» Impacts related to infrastructure and
property damage.

Impacts of Heavy Snowfall

Informed by prior consultations with stakeholders
and historical and projected data, which suggested
an increase in precipitation intensity (Appendix B,
Tables B2 and B3) and a slight increase of risk in
heavy snowfalls, health impacts related to heavy
snowfalls are a growing concern for the region.
These weather events are known to be disruptive
of human activities and could lead to injuries and
fatalities. Indigenous Peoples are twice as likely

as the Canadian population to be unintentionally
injured or to die in a motor vehicle crash (Short

et al., 2013). Considering that the main modes
transport in Eeyou Istchee are by snowmobile or
cars (Hamadani, 2014), local populations could
face higher risks of injuries during heavy snowfalls,
especially land-users or workers who drive long
distances during the winter months. Mortality
rates of mobile-vehicle accidents in the past
decades were all lower than 5 per 100,000 people
(Ministére de la Santé et des Services sociaux,

n.d.). Additionally, the physical constraints of
heavy snowfall may impede quick and efficient
health care delivery, either at home orin
Community Miyupimaatsiiun Centers (CMC)

and hospitals. The occurrence of such extreme
and unpredictable weather events also affects the
availability and accessibility of healthcare workers
and services, as well as medical evacuations.

Finally, the link between snow shoveling and
cardiovascular disease is well established (Stewart
et al.,, 2017). In fact, an increase in the prevalence
of heavy snowfall events could contribute to
increase the risk of cardiovascular incidents,
especially among the elderly and those suffering
from cardiovascular diseases. While some studies
have found link between number of snow days
on incidence of cardiovascular-related admission
in hospitals (Persinger et al., 1993; Polcaro-Pichet
et al., 2019; Southern et al., 2006), others have
indeed observed an increase in cardiovascular
admissions during snowstorm days (Auger et al.,
2017; Blindauer et al., 1999; Spitalnic et al., 1996).
It is difficult to infer if the risk of cardiovascular
incidents in Eeyou Istchee would be significantly
impacted by the potential increasing occurrence
of severe snowstorms. Average mortality rates
for ischemic heart diseases in Eeyou Istchee were
similar to Québec’s rates, with no significant
difference between both regions in the past
decade (Ministére de la Santé et des Services
sociaux, n.d.-c).

Consultations within the CCAC also discussed
injuries and deaths related to snowstorms (e.g.,
motor vehicle accidents or cardiac events linked
to shovelling) but felt uncertain about the
expected number of injuries or deaths.
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POTENTIAL HEALTH

IMPACT IMPACTS

» Motor vehicle » Injuries,
accidents fatalities

» Stranded communities » Psychosocial
and school closures. impacts

» Inability to access
healthcare services

» Injuries and cardiac episodes » Injuries,
during snow shovelling fatalities

Impacts Related to Water
Safety and Security

Changing precipitation patterns would also impact
bodies of water and water distribution on the
territory, potentially affecting people’s health

in Eeyou Istchee. In the Hudson Bay, increased
precipitation patterns are associated with higher
streamflow in the Arctic (Champagne et al., 2023).
Though not directly applicable to James Bay and
Eeyou Istchee, a similar relationship may occur

in the region, impacting wildlife, vegetation and
ecosystems (Weltzin et al., 2003) (see Section 7.6
- Changes to Wildlife Populations and Section
7.7 - Changes in Vegetation). (Hennigs & Bleau,
2017), rated the sensitivity of watersheds to
climate change as moderate but emphasised the
lack of sufficient data for the region and hypothe-
sizes that altered water levels and ecosystems
due to changes in precipitation may impact pop-
ulational health in Eeyou Istchee. CRCF 2024 Vox
pop participants expressed concern about water

VULNERABLE
POPULATION

» All groups, especially those most likely
to be driving long distances during
snowstorms (e.g., land-users, people
who drive between communities or to
remote sites, such as mines, for work)

» All groups

» Individuals with cardiovascular
illnesses, Elders

accumulation in ditches (CRCF Vox Pop, 2024).
They also noticed reduced water levels in
reservoirs, on the land and along the shore,
which have rendered some nautical areas
unsuitable for boats.

Moreover, the ensuing ecological shifts in the
region could have consequences on water avai-
lability, traditional activities, food security and
traditional medicine. The health of the populations
living on the territory is likely to be impacted

by these changes, potentially resulting in an
increased risk of water-borne disease, changing
drinking water sources availability and challenges
to access clean water for consumption (Belanger,
2021; NCCIH, 2022).

Although existing literature has examined the
relationship between changing temperature
patterns and enteric diseases associated with
water safety, there is a notable lack of data on
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the effects of changing precipitation patterns

on safe drinking water. Disparity is mostly due

to the varying rainfall impacts on the ecosystems,
highlighting the need for more localized investiga-
tions (Hales, 2019). Duchenne-Moutien & Neetoo’s
review on climate change and emerging food
safety issues (2021) illustrated that both reduction
and increase in rainfall could have negative

POTENTIAL
IMPACT

HEALTH
IMPACTS

» Lower water levels

» Food insecurity,

consequences on water safety, notably due to
sewage runoff into freshwater sources. While
affecting all populational groups, this could be
particularly concerning for land-users and their
families who may rely on traditional water sources
(spring water) for extended periods of time while
at their camps.

VULNERABLE
POPULATION

» All populational groups

drinking water safety

» More water
accumulation

Impacts on Mental Health

Given that Eeyou/Eenou identity and wellbeing
are tied to their physical environment, the modi-
fication of weather patterns due to the climate
crisis and subsequent potential environmental
impacts would likely affect their mental health.
There are potential psychosocial impacts of
changing precipitations on traditional activities
and food security, ice and snow-related fatalities,
and potential flooding events, which could nega-
tively affect the mental state and wellbeing. This

is reflected in global trends and Canada specific
studies indicating that climate change poses
challenges related to ecological grief and anxiety
(Middleton et al., 2020). The practice of traditional
activities linked to food security such as harvesting
and sharing food has been associated with impro-
ved mental health among Indigenous Peoples
(Middleton et al., 2020). Specifically, land-based
practices have been linked with better cultural

» Water-borne disease,
drinking water safety

» All populational groups

pride, healing, and self-confidence among 20 to
30-year-old Eeyouch/Eenouch (Linklater-Wong,
2021). However, changes in traditional practices
due to changes in precipitation and subsequent
ecological impacts would likely have an impact
on both mental health and Indigenous well-being.

Vecchio et al.’s review on global Indigenous
mental health stated that direct and cumulative
environmental changes due to climate change
such as variability in rainfall, ice and snow cover-
age were linked to “expression of sadness, worry,
fear, decreased sense of self-worth and emotional
distress” (Vecchio et al., 2022). Downing & Cuerrier
(2011) also note that reduced time spent on the
land may adversely affect First Nations' ability to
communicate in their native languages, as much
of the vocabulary is closely related to the land.
These consequences would have repercussions
on one’s cultural identity and mental health.
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Psychological and behavioural impacts of people
and communities affected by intense flooding
events, and subsequent loss of personal property
and belongings, the necessity to evacuate or
relocate, and the financial burden and lengthy
process to rebuild following a flood have been
reported over short and long-term (Glenn &
Myre, 2022), such as depression (Belcher, 2023;
Gawrych, 2022), substance abuse, suicide and
suicidal ideation (Middleton et al., 2020), post-
traumatic stress disorder, feelings of isolation,
family discord, and financial strain. According

to the National Collaborating Centres for Public
Health (NCPPH), long term evacuations are
associated with social isolation, cultural
dislocation, with Elders being particularly
vulnerable (NCCPH, 2021). Belcher (2023) also
emphasized how gradual climate change impacts
can progressively affect mental health over time,
and how increased morbidity and infectious
disease resulting from extreme climate events
can affect people’s mental state. It is important
to acknowledge that flooding events in Eeyou

Istchee could have heavier psychological impacts
due to the historic trauma of the large-scale
flooding of the territory caused by James Bay
Hydroelectric complex. Nemaska and Chisasibi
have been relocated in the past, in anticipation

of the expected floods caused by the hydroelectric
projects during the 1970s and 80s (Pachano, 2011).
By the end of the 1980s, more than 13,000 km? of
land was flooded (Denton et al., 2018) including
flooding of ancestral gravesites in the Eastmain
and Rupert River watersheds (Huberman, 2022)
and loss of major hunting territories (Cree Nation
Government, n.d.-c). Eeyouch/Eenouch of several
generations had and are still experiencing the
psychological impacts of these forced relocations.
Based on flooding events in other First Nation
communities, it is important to note that
addressing mental health impacts often becomes
a second priority if essential needs, such as
transportation and infrastructure, are not
addressed (Belcher, 2023).

» Property damage, evacuation, displacement from home or community,

POTENTIAL . .

IMPACT » Changes in the territory
HEALTH

IMPACTS stress and mental health issues
VULNERABLE

POPULATION > All groups
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Impacts on Traditional Activities

Eeyouch/Eenouch’s identity is intricately connected
to their physical environment, with many social
practices, traditions, and values derived from
their ancestral lands. Increased solid precipitation
in winter has implications for ice formation on
water bodies used by land-users to access their
territories. This could lead to more snow accu-
mulation and present a barrier to the development
of thick ice underneath. Royer et al. (2013) found
that an increase in mean precipitation in winter
and fall could lead to the formation of snow ice,
which has a lower density and bearing capacity as
compared to congelation ice. This, in addition to
warming winter temperatures, will have negative
effects for ice safety and the pursuit of traditional
activities on the territory (Cuciurean et al., 2011).

The rate of snowmobile-related drownings for
Indigenous Peoples is eight times higher than
non-Indigenous in Canada (Canadian Red Cross,
2006; Durkalec et al., 2015). Royer (2017) high-
lighted the deep impact such fatal accidents
could have among close-knit communities. It is
important to note that numerous Eeyou/Eenou
hunters are knowledgeable on local snow, ice,
and weather patterns due to their personal
experience (Royer et al., 2013). A 2010 report
from the CBHSSJB revealed that drowning due to
snowmobile accidents on ice was rare based on
records between 1986-2006, but that since 2006
related fatalities increased, so did the general
population concern on the matter (CBHSSJB,
2010). Rain-on-snow events, which are projected
to increase during months when Eeyou/Eenou
land-users are highly active on the land could also
lead to travellers becoming stranded along travel
routes when using snowmobiles. As Cree hunters
are forced to abandon more traditional travel
routes and rely less on traditional knowledge
(Royer et al., 2013), access to traditional foods
may become restricted, generating food
insecurity (Royer, 2016; Royer et al., 2013).

Changing weather such as precipitation and
snow fall could influence animal species related
to Eeyou/Eenou food security. For instance,
caribou has been observed to change its
migration patterns based on snow accumulation
(Hennigs & Bleau, 2017). Engaging in traditional
activities is a way to ensure food security and
maintain health. Previous interview in Nemaska
highlighted the importance of access to traditional
food for Eeyouch/Eenouch’s wellbeing: “/ remem-
ber in Old Nemaska some people receive a few
sicknesses, and they want to eat real food. When
they eat real food, in two days the pain is gone”
(Royer et al., 2013).

Key informants have linked changing precipita-
tion patterns to shifts in vegetation and wildlife
distribution, including moss drying, impacts on
fish spawning and migration, and a decline in
beaver lodges (CRCF Vox Pop, 2024). Changes in
precipitation affect vegetation coverage, which
in turn influences wildlife and insect populations
distribution (see Section 7.7 - Changes in
Vegetation and Section 7.6 - Changes to
Wildlife Populations).

These alterations in wildlife and vegetation may
cause indirect health impacts in Eeyou Istchee,
such as disruption of traditional diet and medicine
and emergence of new illnesses (Hennigs & Bleau,
2017). Due to the close relationship Eeyouch/
Eenouch have with their environment, and in
particular land-users, the potential disruption

of wildlife, watersheds and ecosystems would
impede their traditional way of life, food systems
and further exacerbate health disparities
(Middleton et al., 2020).
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POTENTIAL
IMPACT

» Decrease in ice safety

» Decrease on the reliance
on Eeyou/Eenou traditional
knowledge

» Changes in snow conditions
on traditional travelling
routes (slush, etc.)

» Altered ecosystems
and wildlife

HEALTH
IMPACTS

» Injuries, hypothermia,
drowning fatalities, food
insecurity

» Psychosocial impacts,
solastalgia, food insecurity

» Injuries, fatalities,
psychosocial impacts

» Food insecurity, solastalgia,
impact on Eeyou/Eenou
traditional knowledge and
medicine

VULNERABLE
POPULATION

» Land-users

» Land-users, youth,
elders, all groups

» Land-users, youth,
elders

» Land-users, elders,
all groups

Impacts Related to Infrastructure
and Property Damage

Increased precipitation could lead to building and
infrastructure damage through flooding, power
outages and, in some cases, mould growth. As
noted in Section 7.1 — Changes in Temperature,
mould in infrastructure remains a problem
following heavy rainfall or flooding events, as

it is associated to allergic reactions and severe

asthma (D’Amato et al., 2020; Rorie & Poole, 2021).

Run-off management could become a serious issue
in some communities such as Whapmagoostui,
which has experienced a major landslide event in
2021 (Durand et al., 2019). It has been found that

severe rain events are more frequent during
periods of heavy rain and during the spring,
causing damage to streets, infrastructures
(Downing & Cuerrier, 2011; Durand et al., 2019),
and displacement of populations. CCAC members
also observed that diminished snow accumulation
can exacerbate flooding events due to intensified
ground freezing. Similarly, participants from
Eastmain’s Regional Forum on Climate Change in
2018 raised concerns about poor housing quality,
and the vulnerability to extreme weather events
such as flooding. It has been found that rapid
thaw and poor drainage was the origin of several
basement floodings across the region (Cree
Nation Government, 2019).
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Essential health infrastructure may also be
impacted by flooding or power outage events.
The Environmental Health team ranked the
individual resilience of transportation and access
to important health infrastructures (CSLS/CMCs
and hospitals) ranging between Marginal to
Functional. Energy distribution infrastructure,
such as the electrical transmission lines, and the
production plants could be impacted by flooding,

severe storms and ice events (Hennigs & Bleau,
2017). Power outage was a concern for participants
of the 2018 Forum in Eastmain (Cree Nation
Government, 2019). CCAC members noted

that precipitation changes would increase land
erosion (e.g.: Erosion along the La Grande River

in Chisasibi).

POTENTIAL
IMPACT

» Spring flooding

» Mould
(post-flooding)

HEALTH
IMPACTS

» Property damage, evacuation,
displacement from home or
community, stress and mental
health issues

» Respiratory illnesses,
allergies

VRAC - CBHSSIB

In the case of potential evacuation, the NCCPH
noted that prolonged evacuations heighten the
risk of developing addictions, negatively impact
relationships, and can lead to increased intimate
partner violence. Additionally, they are associated
with a higher risk of chronic physical conditions,
such as asthma and diabetes, as well as infectious
diseases like tuberculosis and sexually transmitted
and blood-borne infections (NCCPH, 2021).

VULNERABLE
POPULATION

» All groups

» Children and youth, elderly,
individuals with respiratory
illnesses
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7.2.4
Severity of Potential Impacts

The Environmental Health team rated the consequences of changes in precipitation as summarized in
Table 20. This gave an overall score between 11 and 13, which translates to a rating of 5 — Very Severe.

TABLE 20. SEVERITY OF POTENTIAL IMPACTS OF CHANGES IN PRECIPITATION

MINOR SEVERE

Could result in fewer

FATALITIES than five fatalities
within the community.
Could injure fewer
INJURIES than 25 people
within community.
Could result in more
EVACUATION than 500 people being
evacuated, sheltered-
in-place or stranded.
PROPERTY Could cause minor and
DAMAGE mostly cosmetic damage.
CRITICAL . .
INFRASTRUCTURE Could disrupt 1 critical

SERVICE DOMAIN infrastructure service.

ENVIRONMENTAL
IMPACT

BUSINESS/
FINANCIAL
IMPACT

PSYCHOSOCIAL
IMPACT
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7.2.5
Regional Response to
Changes in Precipitation

Regional response to changes in precipitation
(Table 21) was rated based primarily on consul-
tations with regional and community partners.
Existing response measures and recommendations
primarily address snow removal, water irrigation
and flood mitigation strategy.

Although these response measures have not been
implemented, the committee recommended the
following additional activities as part of a future
regional adaptation plan:

» More information about flood risk and
water levels:

> Getting access to existing information
collected by other parties (e.g.: Hydro Québec)
that could be relevant to the communities.

> Collecting new data through studies on water
levels in the lakes and in James Bay,

» Accounting for increasing flood risk and higher
water levels in zoning plans and community
planning.

» Protecting wetlands due to their important
role in storm water and flood management.

Climate Change Advisory
Committee Consultation

Consultations with the CCAC noted that several
activities related to change in precipitation already
existed. For instance, the Chisasibi High Ground
has been established as a place where community
members can gather in case of a flood affecting
the community, which is located close to sea level
but did not have specialized on-site infrastructures.
Consultations also revealed that communities had
culverts and drainage systems, provided updates
on road conditions or road closure, and increased
budgets for snow clearing operations. This list is
not exhaustive but rather represents initiatives
that the committee was aware of.

» Preparedness for floods by:

> Offering swimming lessons and water
rescue training,

> Setting up the Chisasibi High Ground to be
an effective evacuation site by setting up
infrastructure at the location,

» Preparing for snow and freezing rain through:
> |dentifying better strategies for de-icing roads,

> Improving the quality of snow removal
equipment and ensuring that there are
resources (trained workers or funds to bring
in external resources) to repair equipment
when it breaks.

» Royer et al. 2013 also reported that the
Vice-President of CTA in 2011 called for the
implementation of new security and safety
awareness programs to prevent accidents
on ice.
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Consultation and Fire Chiefs
and Public Safety Officers Meeting

Participants noted a rise in road closures caused
by flooding and icy conditions. They emphasized
the importance of quickly sharing road condition
updates with users and ensuring communities are
equipped with enough supplies to remain self-
sufficient for extended periods, a minimum of

7 to 10 days, during prolonged closures.

Cree Regional Climate Forum
Consultation

Following the CRCF workshop on current and
potential adaptation strategies, discussions
highlighted a wide range of perceived impacts

of increased precipitation — including changes
to water bodies, weather patterns, landscapes,
and wildlife. These changes were seen as directly
affecting land travel, as well as harvesting and
hunting seasons. In response to erosion and
reduced land access due to higher precipitation,
participants suggested digging ditches as a
mitigation strategy. Other proposed adaptations
included modifying water navigation practices

in spring and winter to improve ice safety.

The region's response to precipitation changes
was assessed as 3 — Moderate (Table 21),
reflecting a growing awareness and reaction

to this climate hazard but also highlighting areas
for improvement to better address the challenges
of a warming climate.

TABLE 21. REGIONAL RESPONSE RATING TO CHANGES IN PRECIPITATION

MODERATE
RESPONSE MODERATE ST
Eeyou
Istchee
7.2.6 The confidence in the rating of severity of impacts

Confidence Scale

The confidence in assessment of exposure to
change in precipitation patterns is rated as
moderate for Eeyou Istchee and its communities,
due to the unpredictability of weather events with
existing models, and uncertainties surrounding
the number of injuries/fatalities for precipitation-
related events.

due to change in precipitation patterns is rated as
high for Eeyou Istchee and its communities.

The confidence in the response assessment to
changes in precipitation is rated moderate for
Eeyou Istchee. The region has implemented

some strategies in response to heavy precipitations
and dangerous ice conditions, but the scope of
the measures is localized and may vary across
communities.
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7.2.7
Assessment of Regional Vulnerabilities
to Changes in Precipitation

By applying the risk assessment formula (Table
22), the Environmental Health team arrived at a
vulnerability rating of 5-Extreme. The vulnerability
rating is calculated as follows: Exposure (6) +
Impact Severity (5) - Response (3) = 8. Similar

to vulnerability to temperature changes, while

some adaptation strategies are already in place
to mitigate the impacts of climate change, these
are limited in the face of the combined exposure
to and severity of the hazard. This final rating
highlights the urgent need to increase support
for regional adaptive measures to address the
significant impacts precipitation changes are
expected to have on the health and well-being
of the population of Eeyou Istchee.

TABLE 22. CLIMATE HAZARD VULNERABILITY RATING OF CHANGES IN PRECIPITATION

Calculated value

(Exposure + Impact 2 3
Severity — Response)

Vulnerability

. o 1
rating
Vulnerability to NONE Low

climate hazard

MODERATE
TO HIGH
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LIKELIHOOD

7.2.8

Risk Assessment

Based on the likelihood (4 - Probable) and impact severity (5 - Very severe) calculated above, the risk
associated to changes in temperature was identified as 4-High (Table 23).

TABLE 23. RISK ASSESSMENT OF CHANGES IN PRECIPITATION

Rare

2
Very
Unlikely

3
Unlikely

4
Probable

Likely

6
Almost
certain

RISK =

P12

SEVERITY OF POTENTIAL IMPACTS (CONSEQUENCES)

1 2 3 4 5 6
Minor Slight Moderate Severe Very Catastrophic
Severe

Changes
in
precipitation

2 3 4 5 6
Low Moderate High Very High Extreme
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/.5

FOREST
FIRES

Forest fires are one of the most important natu-
ral disturbances in Canada. The boreal forest in
Eeyou Istchee is characterized by a short fire cycle
ranging from 50 to 200 years, and some succes-
sional processes in trees and plant species are
controlled by forest fire disturbances (Foro et al.,
2013). As forests are the main source of fuel for
wildfires, and are anticipated to remain so, this
chapter will employ the term forest fires, rather
than the broader term wildfires.

Fire management in northern Québec

For activities related to forest fire prevention

and extinction, public forests in Québec are
divided into two zones: the Intensive Zone
andthe Nordic Zone, as described in the Loi sur
I'aménagement durable du territoire forestier (Loi
sur I'aménagement durable du territoire forestier,
2010). These two zones are separated by the
Territorial Line of Attribution, which cuts across
the province of Québec between the 50" and
52" parallel (see the location of the line in Figure
15). Forests located in the Intensive Zone, south
of the line, are subject to management practices
by the relevant governments and forestry com-
panies, requiring forest-fire mitigation efforts (Loi
sur 'aménagement durable du territoire forestier,
2010; SOPFEU, 2019). In forest fire management,

all forests in the Intensive Zone are considered
as priority assets, and fires in this zone will be
fought by the Société de protection des foréts
contre le feu (SOPFEU) to the extent that firefight-
ing resources allow. This non-profit public-private
organization provides aerial firefighting and forest
fire protection services across Québec.

Most of Eeyou Istchee lies in the Nordic Zone,
where firefighting occurs only near critical assets
(e.g., within 20km of communities, or pieces of
infrastructure with socioeconomic value). While
SOPFEU prioritizes the Intensive Zone, Cree
communities value all traplines, including those
outside designated protection areas, for cultural,
ecological, and subsistence reasons. The classifi-
cation of Category 1, 2, and 3 lands does not fully
align with Cree values regarding land importance.
Traplines outside Category 1 lands are considered
just as vital to the Cree population, as they contri-
bute to the land's overall health, intergenerational
connections to land, and forest preservation—
deeply embedded in Cree traditions. What is
prioritized by the provincial government and
SOPFEU, an organization operating under Québec
legislation, often differs from the Cree perspective
which values the land as essential to health,
subsistence, and sustainability.
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FIGURE 15. TERRITORIAL LIMIT OF ATTRIBUTION IN QUEBEC

Note: Map obtained from SOPFEU (2025)

7.3.1
Historical and Projected Climate Data

Between 1960 and 2010 the hectares of land
burned due to forest fires have been steadily
increasing (Natural Resource Canada, 2015).
Fire strongly shapes landscape diversity and
productivity (Payette, 1992), and influences
carbon flux in boreal forest ecosystems
(Bond-Lamberty et al., 2007).

Because forest fires are affected by a conjunction
of climate phenomena (low precipitation, high
heat, low humidity, etc.) as well as regional
conditions such as fuel availability, the age of
trees, tree species, etc., they are very difficult

to predict on a large and heterogeneous territory
like Eeyou Istchee.
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To better understand how climate change will influence fire regimes in the region, multiple climate
indicators from the CMIP6 were used to complement scientific literature and community consultations.
The climate indicators used are listed below, they can be found in Appendices A and B:

» Mean annual temperature,
» Mean spring temperature,
» Mean summer temperature,
» Mean autumn temperature,
» Mean annual precipitation,
» Mean spring precipitation,
» Mean summer precipitation,
» Mean autumn precipitation,

» Annual number of wet days
(precipitation above 1 mm),

The climate indicators used represent mean
values over 30-year periods (historical or between
2041 and 2070). As averages over long periods

of time, these indicators may not capture acute
climate events which could also create conditions
favourable to forest fires (e.g., droughts, low
humidity, high winds and high temperatures).
Additionally, community-specific indicators were
not considered to be relevant for understanding
changes in forest fires. Rather, the four quadrants
proposed by Ouranos were preferred to display
regional differences.

Global climate change is driving climate conditions
that accelerate forest fire cycles in Eeyou Istchee.
Scientists agree that the increase in mean tem-
perature, which is projected to increase by 2.4
and 3.6°C (SSP2-4.5, SSP5-8.5) in Eeyou Istchee,
will be the main driver towards more frequent
drought. Although total precipitation will increase
throughout the year (10% SSP2- 4.5 and 12% SSP5

» Number of wet days in spring
(precipitation above 1 mm),

» Number of wet days in summer
(precipitation above 1 mm),

» Number of wet days in autumn
(precipitation above 1 mm),

» Number of periods with more
than 5 consecutive dry days,

» Maximum number of
consecutive dry days.

8.5), adding to water availability on the territory,
the warmer temperature and a more modest
increase in precipitation in the summer will be
sufficient to overcome any positive impacts to the
boreal forest. This is likely to cause an increase in
evapotranspiration, itself increasing the intensity
and duration of drought (Tegos et al., 2017).

Using the Standardized Precipitation Evapotrans-
piration Index to model future climate conditions,
Tam (2018) projects that warming temperatures
during the spring-to-summer transition will lead to
widespread drying across Canada, except for the
Atlantic coast region (Scheff & Frierson, 2015). In
Eeyou Istchee, these warmer and dryer conditions
are expected to shorten fire cycles and lengthen
the forest fire season, with fires starting earlier in
spring and persisting later into autumn (Boulanger
et al,, 2014).
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CASE STUDY Forest Fire Extents and representing 11.0% of the territory (Figure 16).

its Impact on the Cree Population Various evacuations over the summer contributed

to overall feelings of distress, anxiety, and grief
During the 2023 wildfire season, approximately that suggest an increased presence of mental
43,004.7 km? of trapline areas were affected, health challenges among the Cree Nation of
accounting for 10.5% of Eeyou Istchee (Cree Eeyou Istchee (CRCF Vox Pop, 2024).

Trappers Association, 2023). By October 23, 2023,
the affected area had increased to 45,045.1 km?,

FIGURE 16. FOREST FIRE EXTENTS IN EEYOU ISTCHEE FROM MAY 15T TO OCTOBER 157, 2023.

Note: Image extracted
by CNG Climate Unit
(2025).
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Although limited research exists on forest fires
and their psychosocial impacts in the territory,
Usher et al. (2019) suggest that climate change-
induced weather events and natural disasters can
lead to mental health issues such as depression,
anxiety, stress, and post-traumatic stress disorder.
In Eeyou Istchee, the restrictions on land access
due to forest fires have resulted in grief over the
loss of approximately 150 cabins in 2023 (Bell et
al., 2023; Blacksmith, 2024). The fires have caused
the loss of irreplaceable items and infrastructure
(Bell et al., 2023). Beyond material losses, traplines
are deeply connected to ancestral lands, and

the fires have disrupted these connections. The
Crees’ intimate relationship with the environment,
grounded in TEK, faces significant challenges due
to the changing environment. Though the full
spectrum of climate-related emotional distress

is not yet fully understood, concepts like eco-
anxiety and eco-grief capture the psychological
toll of environmental degradation and climate
change (Qiu & Qiu, 2024).

7.3.2
Exposure Analysis

Based on existing studies of projected fire
regimes in the Canadian boreal forest and regional
climate projection from the CMIP6, Eeyou Istchee
is expected to face a dramatic increase in forest
fire intensity and likelihood over the next 50 years.
Both the occurrence and intensity of forest fires
are projected to rise, with two primary exposure
pathways: direct flame contact and widespread
smoke dispersion. While exposure levels will vary
across the territory depending on local forest
flammability, smoke plumes will likely affect all
communities across the territory.

Under these gradually shifting climate patterns,
the length of the forest fire season will also be
significantly increased, potentially extending from
May to October. This extended window of risk
coincides with a projected increase in Annual

Area Burned (AAB), suggesting that fires will
consume larger land areas on average (Boulanger
et al,, 2014).

Scientific studies confirm that current changes

in forest fire regimes are connected to climate
change (Balshi et al., 2009; Flannigan et al., 2005;
Wotton et al., 2010), with projections indicating

a drastic rise in AAB across the subarctic boreal
forest - a trend signalling more intense fires
(Boulanger et al., 2014). For the 2041-2070 period,
the AAB is projected to increase more than 4-fold
across the Eastern James Bay region, with fire
occurrence concentrated between June and
August (Boulanger et al., 2014). These changing
climate patterns may also shorten fire cycles to
an unprecedented level, exceeding any observed
in the territory during the Holocene epoch
(Bergeron et al., 2010; Boulanger et al., 2023).

Boulanger (2014) presents historical patterns of
AAB and fire occurrence and suggests that most
of the region shows relative forest fire regime
homogeneity (Boulanger et al., 2013, 2014).
The northernmost part of Eeyou Istchee, which
includes the communities of Chisasibi and
Whapmagoostui, and the northern half of
Mistissini’s traplines show historical lower AAB
(<1%) than the rest of the region (0.5-1%), as well
as lower fire occurrence (0-2 fires/100,000 km?
per year vs. 5-10 fires/100,000 km? per year).

As the dominant biome in Eeyou Istchee, the
boreal forest is crucial for local livelihoods, a key
forestry resource, and plays an important role

in regulating climate through energy and water
exchanges. Additionally, the boreal forest acts as
a carbon sink, although climate change may shift
it to a carbon source (Bradshaw & Warkentin,
2015). The boreal forest has a low diversity of tree
species but nevertheless supports thousands of
living organisms, many of which contribute to the
subsistence of Eeyou/Eenou families both directly
and indirectly.
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Fire regimes vary significantly throughout the
territory based on climate patterns, forest types
and landscapes. Different models provide relative
fire regime zoning based on these variations and
offer some understanding of differences across
Eeyou Istchee (Boulanger et al., 2014; Couillard et
al., 2022). Little information is available about the
regional variabilities in fire-cycle lengths in the
region for its northern half, which corresponds

to the Nordic Zone above the Territorial Limit of
Attribution. However, studies clearly show that
forests in the Nemaska, Waswanipi, Oujé-
Bougoumou and Mistissini traplines have the
shortest fire cycles (120 years) amongst the
southern communities (Couillard et al., 2022)
Traplines dominated with spruce-lichen stands
such as those associated with Eastmain, Wemindji
and Chisasibi, may have similar fire-cycles (100-
150 years) (Frégeau, 2013; Parisien & Sirois, 2003).

The spruce-moss stand characterizing the southern
forests of Eeyou Istchee — located south of Lake
Mistassini, around Lake Chibougamau and south
of Waskaganish — shows a historically longer fire
cycle (220 to 300 years) and may be less exposed
to forest fires than the northern spruce-moss
stand. The community of Whapmagoostui and

its traplines, characterized by open woodlands
and tundra vegetation, face lower forest fire risks
compared to southern traplines with denser
boreal forest cover.

Table 24 below summarizes historical fire cycle
lengths and dominant forest types across the
region. Note that with changes in temperature
and precipitation/dryness, fire cycles may shorten,
and forest types may also change.

TABLE 24. FOREST TYPES AND HISTORICAL FIRE CYCLE LENGTHS IN EEYOU ISTCHEE

GEOGRAPHIC
REGION

DOMINANT
FOREST TYPE

» Forests in the Nemaska,
Waswanipi, Oujé-Bougoumou
and Mistissini traplines.

black spruce.

» Forests in the Eastmain,
Wemindji, and Chisasibi
traplines.

stands.

» Most southern forests of Eeyou
Istchee, such as the ones south
of Lake Mistassini and around
Lake Chibougamau as well as
forest south of Waskaganish

» Spruce-moss
stands.

» Forests around Whapmagoostui

and in its traplines. and tundra.

» Jack pine and

» Spruce-lichen

» Open woodlands

HISTORIC FOREST
FIRE CYCLE LENGTH

» The shortest fire cycles (120 years) amongst
the southern part of the province.

» Fire cycles of 100-150 years.

» Fire cycles of 200 (in lower altitudes where he
dominant species are Jack Pine (Pinus banksiana),
Black Spruce (Picea mariana) to 300 years (in
higher altitudes where the dominant species
is Balsam fir (Abies balsamea))

» Less prone to forest fire.
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Taking into consideration available climate projec-
tions, recent scientific studies, and consultation
with regional and community partners, the Envi-
ronmental Health Team assigned forest fires an
intensity and likelihood score of 26, corresponding
to a rating of 6 — Very high (Table 25). During
consultations, community participants emphasized
that forest fires impact the region every year, both
through local fires and smoke from more distant
fires in other regions. They reported increasing

frequency of fires near communities or threat-
ening access roads, surpassing levels observed
during major fire events like Eastmain’s 2013 fire
and fires across Eeyou Istchee in 2023.To address
these risks, community-specific intensity and
likelihood ratings were suggested to account

for (1) direct threats to traplines and infrastructure
from flames and (2) health and mobility impacts
from prolonged smoke exposure (Table 26).

TABLE 25. EXPOSURE TO FOREST FIRES AT REGIONAL AND COMMUNITY LEVELS

Temporal exposure RARE

Occurs every

50 —-100 years

and includes
Hazards with hazards that have

Frequency of return periods not occurred but

VERY UNLIKELY UNLIKELY

Occurs every
20-50years 5-20years

ALMOST
CERTAIN

PROBABLE LIKELY

The hazard

Occurs every ocecurs

occurrence >100 years.  are reported to annually.
be more likely
to occur in the
near future.
Between Between Between a
Less than Between a o o 50— 100% o
Probability of a 1% chance 1-2% chance a2-10% a10-50% . 1009% chance
chance of chance of chance of of occurrence
occurrence of occurrence  of occurrence occurrence occ in anv vear.
in any year. in any year. ¢ ¢ urrence pccurrence Y year.
in any year. in any year. in any year.
Duration of
exposure Less than < .
(over the course a day 5 days 5to10days 10to20days Season Continuous
of a given year)
Spatial exposure NONE VERY LIMITED MODERATE VERY HIGH
Very Localized Either all All
. - . of
Across localized (neighborhood One Multiple coastal or
the f f . " Il inland Eeyou
region (a few or sector of a communities ~ communities all inlan Istchee
Extent individuals) community) communities
of
exposure
¢ Less than 5t0 10% 10 to 25% 25 to 50% 50% to 75%  [WALIERGET
ni:?e?;nu- 5% of the of the of the of the of the 75% of the
community community community community community community
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TABLE 26. EXPOSURE RATING OF FOREST FIRES FOR EEYOU ISTCHEE

AND ITS NINE COMMUNITIES

DURATION
LOCATION FREQUENCY OF PROBABILITY OF OF EXPOSURE EXTENT OF
OCCURRENCE OCCURRENCE (over the course EXPOSURE
of a given year)
5 4 4 5
Eeyou Istchee Occurs every Between a 10 - 50% 10 to 20 days Multiple
5 years or less chance of occurrence communities
in any year.
5 4 4 6
Whapmagoostui Occurs every Between a 10 - 50% 5to 10 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 4 4 6
Chisasibi Occurs every Between a 10 — 50% 10 to 20 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 4 4 6
Wemindji Occurs every Between a 10 - 50% 10 to 20 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 4 4 6
Eastmain Occurs every Between a 10 - 50% 10 to 20 days More than

5 years or less

chance of occurrence
in any year.

100 individuals

5 4 4 6
Waskaganish Occurs every Between a 10 — 50% 10 to 20 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 4 4 6
Nemaska Occurs every Between a 10 - 50% 10 to 20 days More than
5 years or less chance of occurrence 100 individuals
in any year.
5 4 4 6
Waswanipi Occurs every Between a 10 - 50% 10 to 20 days More than
5 years or less chance of occurrence 100 individuals
in any year.
B 5 4 4 6
Ouje- Occurs every Between a 10 - 50% 10 to 20 days More than
Bougoumou 5 years or less chance of occurrence 100 individuals
in any year.
5 4 4 6
Mistissini Occurs every Between a 10 - 50% 10 to 20 days More than

5 years or less

chance of occurrence
in any year.

100 individuals
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7.3.3
Potential Health-Related Impacts
of Forest Fires

Six major fire impacts were identified for Eeyou Istchee, some

of which pose direct threats to community health:

» Infrastructure and property damage;

» Evacuations, stranded communities & essential infrastructure failure;

» Impacts related to cardiovascular, respiratory health, human life;

» Impacts related to traditional activities and territorial well-being;

» Impacts related to traditional food security;

» Impacts related to mental health.

Infrastructure and Property Damage

The destructive effects of forest fires present

an obvious risk for the entire population of Eeyou
Istchee, both in the communities and on the land.
The risk for built infrastructure in the communities
will rise significantly with the increase in frequency
and spread of forest fires from late spring into the
fall months. Camps and other traditional dwellings

POTENTIAL
IMPACT

TYPE
OF IMPACT

» Destruction of property
in communities

» Destruction of traditional
dwellings on traplines

» Psychosocial impacts, loss
of shelter, economic impacts

» Psychosocial impacts, solastalgia,
economic impacts, impacts on

spread out across Eeyou Istchee will be even
more at risk of burning. Most traditional dwellings
are located above the northern limit of managed
forests. As most traditional dwellings are situated
in remote locations away from the communities
and other infrastructure identified as priority
assets, they may not be subject to fire
suppression activities.

VULNERABLE
POPULATION

» All individuals

» Land-users

access to traditional activities

and food.
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Evacuation, Stranded Communities
& Essential Infrastructure Failure

In the summer of 2023, eight of the nine Eeyou
Istchee communities were subject to at least

one partial evacuation due to forest fires, with

11 evacuations in total. Full evacuations were
ordered for Oujé-Bougoumou, Mistissini, and
Eastmain due to fire threats or access issues (see
Appendix C). Most evacuees had to leave the
region entirely, disrupting access to services and
healthcare, often compounded by language and
cultural barriers. Concerns raised included chaotic
evacuation conditions, family separations, and the
inability to bring companion animals, which can
all contribute to psychosocial stress. Community
leaders expressed frustration with limited fire-
fighting capacity, as much of the region lies
outside SOPFEU’s Intensive Zone, receiving fewer
resources. Eeyou/Eenou firefighters, trained but
restricted to category 1 lands, were unable to
respond more broadly. Witnessing this loss

and being unable to act, particularly for those
equipped with the skills to respond, often leads
to moral injury. Moral injury is defined as “the
damage done to one’s conscience or moral
compass when that person perpetrates, witnesses,
or fails to prevent acts that transgress one’s own
moral beliefs, values, or ethical codes of conduct”

(Syracuse University, n.d. para. 1). Moral injury,
while being less discussed than related issues such
as PTSD, can cause serious distress and depression,
impacting a person’s ability to function.

Patients requiring regular treatment, such as
hemodialysis and chemotherapy, faced dangerous
interruptions when forest fires isolated commu-
nities. Fires also disrupted essential infrastructure
and closed major roads, leaving some communities
stranded, delaying supply deliveries, and forcing
reliance on costly air transport. Emergency air
transport proved severely constrained by multiple
factors: most local runways could only accom-
modate small aircraft (primarily 32-seat Dash-8s),
limited availability of planes and crews, and
simultaneous competition from other fire-
affected regions conducting evacuations.

Telecommunications were also impacted by the
forest fires. Most notably, a fibreoptic cable along
the Waskaganish service road was burnt in July
2023 and it was not possible to bring in a repair
crew for over a week due to the intensity of the
fires. This cut off internet access and limited the
ability to transmit important information about
the fires to community members and for
community members to reach one another.
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POTENTIAL TYPE

IMPACT OF IMPACT
» Partial community » Psychosocial impacts, loss
evacuations of shelter, deterioration of

health conditions, potential
separation of family units

» Complete » Psychosocial impacts, partial
community or total loss of shelter,
evacuations deterioration of health

conditions, communicable
disease transmission in
evacuation centres, potential
separation of family units,

» Stranded » Psychosocial impacts,
communities illnesses, deterioration
of health conditions, food
insecurity and running
out of essential supplies,

fatalities
» Critical infrastructure » Injuries, fatalities, food
and essential services insecurity, psychosocial
Interruptions impacts

VRAC - CBHSSIB

VULNERABLE
POPULATION

» Individuals with respiratory
and cardiovascular illnesses,
infants, elders, pregnant
women, individuals with

pre-existing health conditions,

hemodialysis patients,

oncology patients

» All individuals

» Hemodialysis and
oncology patients,
all individuals

» All individuals
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DAILY AVERAGE PM 2.5 MEASURES (ug/m?3)

Impacts Related to Cardiovascular,
Respiratory Health and Human Life

Particulates released in the air by forest fires,
namely particles smaller than 10um and 2.5um
(PM10 and PM 2.5), pose a severe risk for the
human respiratory system. Individuals with
pre-existing respiratory ilinesses or cardiovascular
conditions are particularly prone to experience
severe reactions when exposed to these particles.
Other vulnerable subgroups include as infants,
pregnant women, and elders. For the rest of the
population, prolonged high levels of PM2.5 in the
air can also cause short, medium- or long-term
health effects (Kloog et al., 2013).

Throughout much of the summer of 2023, the
whole region of Eeyou Istchee was affected by
periods of heavy smoke. Figure 18 shows the
average daily fine particulate matter (PM 2.5)
levels from measurement devices spread
throughout Eeyou Istchee. These periods of
heavy smoke restricted visibility on roads and

for flying, making movement through the region
challenging. Many regularly scheduled flights
were cancelled due to low visibility and major
roads were frequently closed due to smoke
conditions. Prolonged smoke exposure can have
serious health impacts and has been shown in a
recent meta-analysis to be related to increases in
all-cause mortality, hospitalizations for respiratory
causes, hospitalizations for cardiovascular causes,
and emergency department visits for respiratory
causes (Gould et al., 2024).

FIGURE 18. LINE GRAPH OF DAILY AVERAGE PM 2.5 MEASURES (ug/m?) BY LOCATION,
EEYOU ISTCHEE, JUNE 1 TO SEPTEMBER 30, 2023
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>

>

POTENTIAL
IMPACT

Short- and medium-term effects

of exposure to high levels of PM 2.5
and PM 10:

e Throat, eye and lung irritation

* Fatigue

* Headache

Prolonged exposure to high levels
of PM 2.5 and PM 10. All individuals,
people who drive long distances

for work, patients requiring medical
transportation, land-users.

e Effects on cardiovascular function

* Effects on respiratory function

Respiratory (bronchospasm)
and cardiovascular events or
deterioration of pulmonary
and cardiovascular conditions

Exacerbation of symptoms

of pre-existing respiratory illnesses
(asthma, emphysema, bronchitis,
pneumonia, etc.)

Poor visibility due to smoke
on or near roads

TYPE
OF IMPACT

» llinesses

> llinesses,
injuries,
fatalities

> llinesses,
fatalities

> llinesses,
fatalities

» Motor vehicle
accidents, flight
cancellations,
injuries, fatalities

VRAC - CBHSSIB

VULNERABLE
POPULATION

» All individuals

» All individuals

» Elders, individuals
with respiratory or
cardiovascular illnesses.

» Individuals with respiratory
or cardiovascular illnesses.

» All individuals, people who drive
long distances for work, patients
requiring medical transportation,
land-users.

P 125



Impacts Related to Traditional
Activities and Territorial Well-Being

Cree land-users have experienced forest fires in
Eeyou Istchee and have adapted since time imme-
morial to temporary natural disturbances imposed
by natural fire cycles. Changes to these cycles
which may hinder the capacity of forests to
regenerate after fire events could have negative
impacts on traditional activities along Cree
traplines and affect the land's historical capacity
to sustain the Cree community. These changes
are linked to psychosocial impacts among Cree
land-users. In fact, participants to the Vox Pop at
the CRCF expressed concerns regarding physical,
mental, emotional, and spiritual health, as well as
the effects of forest fires on the local economy
and infrastructure (CRCF Vox Pop, 2024). Changes
in seasonality, weather patterns, migration
patterns, increased temperatures, and snow
accumulation have directly impacted traditional
subsistence activities. These shifts have cascading
effects on Cree trapping, hunting, fishing, and
harvesting practices due to the effects of climate
change (particularly those related to forest fires)
on land access, flora, and fauna (CRCF Vox

Pop, 2024).

Eeyouch/Eenouch have relied on TEK for subsis-
tence activities for centuries. However, increasing
drought and higher temperatures have made
forest fires more aggressive, creating barriers to
transmitting this knowledge to future generations
(CRCF Vox Pop, 2024). The CRCF’s Vox Pop noted
that these interruptions have made it significantly

difficult for land-users, such as Elders and
Tallymen, to apply their knowledge of local
ecosystems due to the disruption, uncertainty,
and unpredictability following the forest fires
(CRCF Vox Pop, 2024). Safety concerns related to
land access and the ability to engage in cultural
practices due to forest fires have notably impacted
social, physical, and mental health (Ahmed et al,,
2021; Gone, 2013; Johnson-Jennings et al., 2020).
Cultural, social, and spiritual connections to the
land are continuously being disrupted by the
climate crisis, making it challenging to partake

in cultural subsistence activities in a changing
environment. This is particularly crucial to the
Eeyou/Eenou nation because land is inseparable
from the culture, the communities, and spiritual
identities (CRCF Vox Pop, 2024).

For instance, traditional land-based activities such
as Goose Break, a major part of the Eeyou/Eenou
culture occurring every spring, strengthens overall
health, well-being, and prevents chronic illness

by encouraging physical fitness and mental health.
Other studies focusing on land-based activities in
Indigenous contexts outside and within Canada
confirm these findings (Ahmed et al., 2021). While
there are no specific studies found in Eeyou
Istchee related to land-based activities, cultural
practices among the locals, such as Goose Break
and Moose Break, also known as harvesting
seasons, encourage feelings of harmony, support,
and well-being and facilitate overall health, as well
as the transmission of TEK.
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POTENTIAL TYPE
IMPACT

» Ecological changes
post-fire season

» Reduced land access and
safety due to fire risk

» Interruption of subsistence
activities and cultural
practices

OF IMPACT

» Psychosocial impacts, food security,
ecological grief, solastalgia, cultural
loss, mental health, physical health

» Safety, mental health, spiritual
well-being, access to traplines

» Cultural continuity, intergenerational
knowledge loss, identity impacts.

VULNERABLE
POPULATION

» Land-users, Elders,
pregnant women,
Tallymen

» All individual but
especially land-users

» Land-users,
youth, Elders

Impacts on Food Security

Wildlife in Eeyou Istchee was significantly
impacted by the 2023 forest fire season, both
directly and indirectly. Although many species
inhabit Eeyou Istchee, specific wildlife such as
moose, caribou, beavers, waterfow! (Canadian
geese, ducks), landfow! (grouse and partridge),
and fish (cisco, lake sturgeon, sucker, northern
pike, burbot, walleye, whitefish, lake trout, and
arctic char) are vital to the Cree diet and culture,
making their preservation a primary concern for
Eeyou/Eenou land-users. Traditional game offers
immense health benefits for the physical well-
being of Eeyouch (Proust et al., 2016). High rates
of chronic illnesses and food security challenges
in Eeyou Istchee highlight the critical need of
ensuring adequate land access to improve overall
health and well-being in the region. To address
the Cree Nation’s concerns about the potential
effects on wildlife, Montpetit, a wildlife biologist
with the CNG, proposed integrating mindful

harvesting practices by fostering awareness within
the communities and limiting hunting activities in
the coming years (Montpetit, 2023 slide 23). While
this perspective emphasizes the health and vitality
of ecosystems, particularly the importance of
preserving wildlife, it is essential to recognize that
cultural practices like hunting are integral to Cree
values and traditions. These practices provide
nutritious traditional foods for Eeyouch/Eenouch,
contributing to a healthier diet compared to
store-bought alternatives. Not only does it
provide nutrition, but it is also deeply connected
to spiritual identity and strengthens practices that
support improved mental and physical health.

Three keystone species — caribou, moose, and
beaver — were selected for analysis due to their
ecological vulnerability to forest fires, cultural
significance for Eeyou/Eenou communities, and
direct impacts on physical and mental health
through traditional subsistence activities.
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Caribou

According to Montpetit, various fauna exhibit
different levels of vulnerability and resilience to
forest fire-related challenges (Montpetit, 2023
slide 11). For instance, the caribou, crucial to

the Cree diet, is classified as a threatened
species within Cree territory and is expected to
experience a substantial population reduction
(Bell, 2022). This decline is primarily due to the
caribou's heightened vulnerability to disturbances,
particularly changes in their main food sources
in areas heavily impacted by forest fires (DeMars
et al., 2019). Eeyouch have observed a decrease
in the caribou population over the years, with
studies suggesting that the aftereffects of forest
fires and habitat changes contribute to alterations
in migration patterns in northern coastal and
inland areas of Eeyou Istchee (Grand Council

of the Crees (Eeyou Istchee) / Cree Nation
Government, n.d.). These declines threaten not
only ecological balance but also community
health, as reduced access to caribou disrupts
traditional nutrition, cultural practices, and food
security, which are key determinants of physical
and mental wellbeing in Eeyou Istchee.

Moose

In contrast, the moose population is projected
to be less affected, as moose demonstrate the
capability to adjust to post-fire habitats. This
observation is supported by broader research
conducted in other regions of Canada, where an
increase in moose density has been noted as a
response to fire (DeMars et al., 2019). However,
Cree Tallymen in Eeyou Istchee have expressed
concerns about the declining moose population
in specific areas. Notably, the moose population
in Zone 17 and the southern part of Zone 22,
located in the southern coastal and inland
portions of Eeyou Istchee, decreased by 35% in
2021 (Bell, 2022). Zone 17 includes Waskaganish,
Oujé-Bougoumou, Waswanipi, and the

non-Indigenous municipalities of Chibougamau,
Chapais, Matagami, and Lebel-sur-Quévillon
(Government of Quebec, n.d.). While the majority
of Eeyouch reside within the Cree communities,
mosttraplines in the inland areas of Eeyou Istchee
located in proximity to areas like Matagami,
Chibougamau, and Lebel-sur-Quévillon are

used for harvesting moose, especially during
hunting seasons.

Beaver

The beaver holds particular importance in Eeyou
Istchee as both a resilient ecological architect
and a vital traditional food source. Unlike more
fire-sensitive species, beavers enhance habitat
diversity and ecosystem recovery after wildfires
through their dam-building activities (Hood &
Bayley, 2008). Their ecological role provides dual
benefits: creating fire-resistant wetlands that
mitigate climate impacts (Rozhkova-Timina et al,,
2018) while sustaining a reliable, nutrient-rich
food source for Cree communities. Though local
nutritional studies are limited, beaver meat aligns
with the well-documented health advantages of
traditional foods - lean, high in protein, and

lower in saturated fats compared to store-bought
alternatives (Kuhnlein & Receveur, 2007; Lambden
et al., 2006), making its continued availability
important for both cultural continuity and
community health.
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POTENTIAL
IMPACT

» Changes to the availability
and quality of natural
resources

» Loss of ecosystem
functions

» Temporary restricted
access to traplines

TYPE
OF IMPACT

» Solastalgia, eco-anxiety, ecological
grief, food security, mental health

» Solastalgia, eco-anxiety, ecological
grief, food security, mental health

» Food security, eco-anxiety, ecological
grief, mental health, physical health

VULNERABLE
POPULATION

» Land-users

» Land-users

» Land-users




7.3.4
Severity of Potential Impacts

In views of the impacts identified above and the impact analysis, the Environmental Health team rated
the consequences of forest fires as summarized in Table 27. This gave an overall score of 18 which
translates to a rating of 6 — Catastrophic.

TABLE 27. SEVERITY OF POTENTIAL IMPACTS OF FOREST FIRES

o 1 2 3 4

SEVERE

FATALITIES

Could injure +100 people

INJURIES within the community.

Could result in more than
EVACUATION 500 people being evacuated,
sheltered-in-place or stranded.

PROPERTY Widespread severe damage
DAMAGE (many buildings destroyed).

CRITICAL Could disrupt more
INFRASTRUCTURE than 3 critical
SERVICE DOMAIN infrastructure services.

ENVIRONMENTAL
IMPACT

BUSINESS/
FINANCIAL
IMPACT
Widespread psychosocial
impacts, e.g. mass panic,
PSYCHOSOCIAL widespread hoarding and
IMPACT self-evacuation and

longterm
psychological impacts.
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Participants to the consultation noted that injuries
and fatalities would mostly be indirect events due
to PM2.5 and PM10 in smoke. Depending on the
location of the fire, severe consequences could
occur with regards to evacuation as well as pro-
perty and infrastructure damage. The environment
would be affected, though burning of forests
would be part of the normal life cycle of forests.
More serious environmental consequences would
be seen if man-made structures were burnt,
releasing chemicals into the environment (e.g.,
plastics, treated wood). The logging industry was
noted to be potentially affected by forest fires.
The team also noted that severe psychosocial
impacts could occur with forest fires.

At the CNG’s Eeyou Advisory Committee on Cli-
mate Change Monitoring consultation, members
noted that, even if it is a natural cycle, forest fires
have major impacts on both large and small game
hunting, reducing community members’ access to
traditional food. It was also noted that forest fires
can also disrupt reforestation activities.

7.3.6
Regional Response to
Forest Fire Impacts

Regional response to forest fire impacts in Eeyou
Istchee was given a value of 4 - moderate to high
because of current measures in place for fire
response, prevention, and safety strategies based
on consultations with regional and community
collaborators (Table 28). These existing adaptation
measures and proposed recommendations for
improvement include mitigation strategies that
prioritize Cree knowledge and values, especially
in relation to the importance of keeping both
critical infrastructure (bush camps) and the
natural environment safe from this potential
climate hazard.

Climate Change Advisory
Committee Consultation

During this consultation, the committee identified
the following adaptation measures as already
existing in the region.

Fire Response, Prevention, and Safety:
» Experienced fire brigades in communities;

» Increased fire prevention and awareness cam-
paigns from regional and local fire departments;

» Fire barriers set up around communities;

» Preparedness for smoke by equipping commu-
nity buildings with air purifiers and establishing
Clean Air Spaces during heavy smoke conditions;

» Improved evacuation plans, applying lessons
learned from 2023;

» Cleaning up debris around buildings and camps
to remove potential fuel sources for fires;

» Adjusting harvesting practices post-fire season
to allow wildlife populations time to recover.

CCAC members also proposed a series of
strategies and interventions to strengthen
regional capacity to adapt to forest fire
impacts, including:

» Prevention activities, including prescribed
burns and enhanced annual cleaning efforts in
communities and camps to remove flammable
debris;

» Public information and awareness through
educational programs, instructional videos,
public campaigns, and improved information
sharing on current fire conditions (e.g., a forest
fire app);
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» Change firefighting priorities to prioritize
infrastructures identified as essential to
the Crees;

» Increasing local firefighting capacity (e.g., a Cree
Nation Forest Fire Division, Cree Nation water
bomber);

» Enhancing safety plans for first responders
who stay in communities during evacuations;

» Improving smoke preparedness by ensuring
all buildings have air purifiers;

» Enhancing airport infrastructure to
accommodate larger aircraft or increase
capacity for evacuations and external aid
transport;

» Improving clean-up capacity (techniques and
tools) and considering fire prevention strategies
when rebuilding burnt camps.

Consultation and Fire Chiefs
and Public Safety Officers Meeting

During this consultation, participants outlined

the planned training for the upcoming spring to
prepare local firefighters. They also discussed the
establishment of a regional emergency core group
aimed at strengthening emergency response,
enhancing information sharing among partners,
and keeping community members informed
during emergencies such as forest fires.

Cree Regional Climate Forum
Consultation

Following the CRCF workshop on existing and
potential adaptation strategies, several regulation
ideas for camps and forest management practices
were mentioned to mitigate forest fires, such as
bush cutting, establishing fire lines, and keeping
flammable substances away from infrastructures.
Participants also expressed interest in fire
mitigation workshops. Discussions included
bush-cutting (slashing) around camps and homes,
adapting harvesting practices to follow wildlife
movement, regulating bonfires and campfires
(especially during dry seasons), and establishing
fire lines around communities. Other key strategies
involved prohibiting smoking in the bush and
promoting smoking cessation, adapting firewood
sourcing, following SOPFEU guidelines, and
sharing information on fire risks. Additionally,
participants emphasized the importance of
training and skill maintenance for fire prevention,
equipping trained individuals with firefighting
tools, and exploring underground water sources
for emergency use. Safe storage of flammable
materials such as oil, gas, and propanol away
from camps and buildings was also highlighted.
Prevention programs at camps, cleaning up
burnable materials, and organizing fire prevention
workshops were considered critical measures.
Further discussions addressed the need for pits
to contain cooking fires, preparedness plans for
evacuation (such as go-bags and packed trucks),
improved forest management practices, and
youth training through scouting programs. The
group also stressed the importance of proactive
measures, home safety checks, personal protec-
tive equipment like masks, fire extinguishers,
ongoing land monitoring, and ensuring camps
are set in safe locations to reduce fire risks.
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TABLE 28. REGIONAL RESPONSE RATING TO FOREST FIRES

RESPONSE

Eeyou
Istchee

MODERATE

7.3.7
Confidence Scale

Based on availability and quality of data, the
confidence rating for the exposure and severity
of potential impacts of forest fires is high, due to
a large evidence base demonstrating the current
and future exposure of Eeyou Istchee to forest
fires. The confidence for response to forest

fires assessment is also rated as high, given the
considerable resources, training and preparations
that followed the forest fires season of 2023.

7.3.8
Assessment of Regional
Vulnerabilities to Forest Fire Impacts

By applying the risk assessment formula (Table 29),
the Environmental Health team calculated a
vulnerability rating of 5 - Extreme based on the
following formula: Exposure (6) + Impact Severity
(6) - Response (4) = 8. This rating indicates extreme
regional vulnerability to forest fire impacts. This

is mostly because forest fires are likely to cause
immediate, severe consequences as well as
long-term changes to the natural environment.
Despite Eeyou Istchee’s overall moderate to

high capacity to adapt to such impacts, the
catastrophic nature of forest fires makes the
region extremely vulnerable to this hazard.

TABLE 29. CLIMATE HAZARD VULNERABILITY RATING OF FOREST FIRES

Calculated value

(Exposure + Impact 2 3
Severity — Response)

Vulnerability

. o 1
rating
Vulnerability to NONE Low

climate hazard

MODERATE
TO HIGH

EXTREME
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7.3.9
Risk Assessment

Based on the likelihood (5 - Likely) and impact severity (6 - Catastrophic) calculated above, the risk
associated to forest fires was identified as 5-Very high (Table 30).

TABLE 30. RISK ASSESSMENT OF FOREST FIRES

SEVERITY OF POTENTIAL IMPACTS (CONSEQUENCES)

1 2 3 4 5 6
Minor Slight Moderate Severe Very Catastrophic
Severe

Rare

2
Very
Unlikely

3
Unlikely

VA
Probable

Likely

6
Almost
certain

2 3 4 5 6

RISK - Low Moderate High Very High Extreme
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CHANGES IN
WIND PATTERNS

This section outlines projected wind pattern
changes for Eeyou Istchee. Wind pattern changes
have seldom been included in global climate
change discussions but were added to the list of
climate hazards following the CRCF in April 2024.
Community consultations highlighted growing
concerns about changing wind patterns and their
impact on traditional subsistence activities, par-
ticularly waterfowl harvesting, which relies heavily
on predictable wind conditions. This hazard was
deemed important by local community members
due to its direct effect on these practices and
broader implications for overall health, safety,
and cultural continuity.

Wind is the movement of air caused by differences
in air pressure which originate from uneven heating
of the Earth's surface due to features like hills,
oceans, and variation in solar input between polar
regions and the equator. The Earth's rotation
further influences this movement, causing the
“prevailing westerly” wind patterns in North
America (McCabe, 2023; U.S. National Weather
Service, n.d.). These winds are slowly moving
poleward, which may be attributed to climate
change (Abell et al., 2021; U.S. National Science
Foundation, 2021).

At the localized scale, wind speed and direction
are influenced by topography; with winds
accelerating or slowing as they move up or down
slopes, or through narrow valleys. Forests or other
obstacles can slow down winds, and temperature
differences between land and large bodies of
water can also change local wind speeds. Despite
these localized effects, wind patterns are largely
governed by global weather systems (Government
of Northwest Territories, n.d.).

According to the 2021 IPCC report (IPCC, 2023),
climate change is expected to cause a substantial
reduction in wind speeds across many regions
globally. However, this trend may not be uniform,
and the general level of confidence for wind
direction changes is low for North America (IPCC,
2021). The impacts of wind speed alterations are
complex and multifaceted, affecting various
aspects of the environment and society.
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7.4.1
Historical and Projected Climate Data

The Cree have relied on their deep relationship
with the land to forecast wind patterns since time
immemorial, and have witnessed changes to wind
patterns that have, in some cases, influenced their
ability to safely practice traditional activities such
as fishing and hunting. For example, Eeyou/Eenou
reported changes in prevailing wind directions

as well as occurrences of trees uprooted by wind
(windthrows) (Hennigs & Bleau, 2017).

Historical indicators and projections directly
related to wind in Eeyou Istchee were not
available. However, wind patterns and speed
may be linked to heat distribution (University of
Hawai‘i, n.d.). Indicators related to temperature
are presented in Section 7.1 - Changes in
Temperature.

Projections for 2050 and beyond indicate that
average wind speeds may change slightly, although
there is a high degree of uncertainty regarding
these changes. Climate change contributes to
either increases or decreases in wind speeds
(Harvey & E&E News, 2019; S. H. Li, 2023; Robbins,
2022; Yao et al., 2012). Additionally, there is no
clear information available on how wind direction
may be affected.

While forecasting wind patterns is challenging,
especially over large land expanses like Eeyou
Istchee, wind gusts are expected to increase
significantly, particularly during the summer
months. Wind gusts across Canada have been
increasing between 1953 and 2009 and could
increase by as much as 50% at the La Grande
Riviere station by 2100 (Hennigs & Bleau, 2017).

7.4.2
Exposure Analysis

It is widely expected that all of North America,
including Eeyou Istchee, will experience altera-
tions in wind regimes as they are closely tied to
the anticipated rise in temperatures in the region.
However, predicting changes in wind patterns is
challenging due to the complex interplay of global
and local conditions, and there is low confidence
in the specifics of how these patterns will shift
(Hennigs & Bleau, 2017).

Still, such changes in wind can have profound
effects on ecosystems and human activities reliant
on predictable weather conditions. For instance,
changes to prevailing wind patterns such as the jet
stream from a melting Arctic Ocean may contrib-
ute to more sporadic but intense periods of rain-
fall, as opposed to more frequent but less intense
rainfall (Arctic Council, 2024; McCrystall

et al, 2021).

Evidence regarding the potential nature of changes
in wind is unclear, with some sources indicating
significant increases in wind gusts, but others
indicating a reduction in wind speeds. These
varying projections of changes in wind patterns
pose challenges for anticipating the impacts of
these changes. An assessment of exposure to
changes in wind patterns at the regional and
community levels has been completed in anticipa-
tion of increased wind gusts based on (Table 31).
Briefly, the exposure to changes in wind patterns
was assigned a score of 28 which equals a rating
of 6 - Very high for Eeyou Istchee and for each
community (Table 32).
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TABLE 31. EXPOSURE TO CHANGES IN WIND PATTERNS AT THE REGIONAL
AND COMMUNITY LEVELS

Temporal exposure

RARE

Hazards with

VERY UNLIKELY

Occurs every

50 -100 years
and includes
hazards that have

UNLIKELY

PROBABLE

LIKELY

Occurs

Frequency of return periods not occurred but g(c)c_ur;oev:zs Sc_c;r; e:::z gveerayrs
occurrence >100 years. are reported to Y Yy Y
be more likely or less
to occur in the
near future.
Between Between Between a
Less than Between a o o
s - - 50-100%
Probability of a1%chance  1-2% chance a2-10% a 10-50% 0
chance of chance of chance of
occurrence of occurrence  of occurrence occurrence
in any year. in any year. . gccurrence f)ccurrence
in any year. in any year. in any year.
Duration of
exposure Less than < 1
(over the course a day 5 days 5to10days 10to20days Season
of a given year)
Spatial exposure NONE VERY LIMITED MODERATE
Across Very Localized Either all
the localized (neighborhood One Multiple coastal or
. (a few or sector of a communities  communities all inland
region N . .
Extent individuals) community) communities
of
exposure
¢ Less than 5to0 10% 10 to 25% 25 to 50% 50% to 75%
ni:?e?;nu- 5% of the of the of the of the of the
community community community community community

VRAC - CBHSSIB

ALMOST
CERTAIN

The hazard
occurs
annually.

100%
chance of
occurrence
in any year.

Continuous

More than
75% of the
community
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TABLE 32. EXPOSURE RATING TO CHANGES IN WIND PATTERNS FOR THE REGION

AND ITS NINE COMMUNITIES

DURATION
LOCATION FREQUENCY OF PROBABILITY OF OF EXPOSURE EXTENT OF
OCCURRENCE OCCURRENCE (over the course  EXPOSURE
of a given year)
6 6 4 6
Eeyou Istchee  The hazard 100% chance 10-20 days All of
occurs annually of occurrence Eeyou Istchee
in any year
6 6 4 6
Whapmagoostui  The hazard 100% chance of 10 to 20 days More than
occurs annually occurrence in any year 100 individuals
6 6 4 6
Chisasibi The hazard 100% chance of 10 to 20 days More than
occurs annually occurrence in any year 100 individuals
6 6 4 6
Wemindji The hazard 100% chance of 10 to 20 days More than
occurs annually occurrence in any year 100 individuals
6 6 4 6
Eastmain The hazard 100% chance of 10 to 20 days More than

occurs annually

occurrence in any year

100 individuals

Waskaganish

6

The hazard
occurs annually

6

100% chance of
occurrence in any year

4
10 to 20 days

6

More than
100 individuals

6 6 4 6

Nemaska The hazard 100% chance of 10 to 20 days More than
occurs annually occurrence in any year 100 individuals
6 6 4 6

Waswanipi The hazard 100% chance of 10 to 20 days More than
occurs annually occurrence in any year 100 individuals

. 6 6 4 6

Qujé-
The hazard 100% chance of 10 to 20 days More than

Bougoumou . s
occurs annually occurrence in any year 100 individuals
6 6 4 6

Mistissini The hazard 100% chance of 10 to 20 days More than

occurs annually

occurrence in any year

100 individuals
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RATING

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6

Very high




7.4.3
Potential Health-Related Impacts

The Cree communities in Eeyou Istchee
Baie-James have observed shifts in prevailing

wind directions and increased occurrences of
windthrows, where trees are uprooted due to
strong winds. Both inter-annual and intra-annual
variations in seasons have hindered accurate
weather forecasting, impacting traditional practices
and daily life (CNG & CBHSSJB, personal commu-
nication, April 11, 2024). Changes in wind patterns
can disrupt culturally important activities such

as fishing, hunting, as well as tourism and other
economic activities in the territory (Savard, 2016).
Both increased and reduced wind speeds can have
far-reaching consequences, as both can in different
ways elevate wildfire risks, worsen drought
conditions, and pose dangers to natural and built
environments. Changes in wind patterns could
also affect the likelihood of coastal storm surges.

The health and well-being of Eeyouch/Eenouch are
strongly connected to the stability of ecosystems,
infrastructure (i.e. road access, personal homes
or camps) and the state of wildlife populations.
Furthermore, those who spend most time on the
land and waters and Knowledge Keepers could

be the most impacted by changing wind patterns.
Four types of health-related impacts connected
to changes in wildlife induced by climate change
have been identified for Eeyou Istchee:

» Impacts on Traditional Activities
» Impacts on Forest Fires
» Impacts on Vegetation and Wildlife

» Impacts on Health, Safety, and Infrastructure

Impacts on Traditional Activities

During the CRCF, Cree land-users from across
Eeyou Istchee shared their observations of
significant wind changes in recent years. They
noted stronger, more unpredictable winds that
shift from the south and west. They also

noted stronger wind gusts contributing to faster
snowmelt and earlier ice melt, impacting animal
migration patterns. These changes have practical
impacts: people living by lakes notice faster, more
intense storms, leading to altered fishing practices
for safety. These alterations have led to more
unpredictable weather conditions and sudden
temperature changes, making navigation, such

as on Lake Mistassini, more challenging and less
predictable. Moreover, hunters may not be able
to predict animal behaviour and harvest food, and
experience harsher weather conditions causing
windburns. Some people noted, however, that
these changes in wind patterns could also present
opportunities for Cree-owned wind farms to
harness this energy (CNG & CBHSSJB, personal
communication, April 11, 2024).

Impacts on Forest Fires

Winds play a crucial role in influencing forest fires.
The stronger the wind, the more rapidly a fire can
spread. Wind supplies additional oxygen to the
fire, flattens the flames, pre-heats nearby fuel,
and carries sparks and embers ahead, creating
spot fires in new areas (Government of North-
west Territories, n.d.). These alterations in wind
patterns make it easier for the distribution and
intensity of forest fires to occur, creating mental
and physical health issues, economic uncertainty,
potential damage to infrastructure, and lack of
access to land-based activities. Consequently,
unpredictable wind and forest fires would affect
people requiring medical transportation, people
with chronic conditions as well as whole commu-
nities in the case of evacuations.
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Impacts on Vegetation and Wildlife

With the potential for increased wind gusts in
Eeyou Istchee James Bay, the damage to forest
ecosystems could be substantial, as has already
been observed in Nova Scotia and British Columbia
(Lemmen & Warren, 2014; Price et al., 2013).
Strong winds can significantly impact forest
ecosystem dynamics. In addition to uprooting
trees, wind plays a key role in tree growth and
range expansion, particularly in the transition
zone between taiga and tundra by influencing
seed dispersal. The nature of future impacts on
seed dispersal due to changes in wind patterns
will depend on the future ranges of individual
plant species, which depend in turn on complex

and interconnected factors (Kling & Ackerly, 2020).

These factors discussed in more detail in sections
7.1 - Temperature, 7.2 - Precipitation and 7.3 -
Forest Fires. At the same time, too-strong winds
can increase soil erosion and the displacement
of snow, removing the insulation seedlings rely
on for survival (Holtmeier & Broll, 2010). These
alterations in wind patterns deeply impact the
distribution, availability, and quality of vegetation
and wildlife species creating direct and indirect
influences on mental and physical health, food
insecurity, uncertainty during harvesting seasons,
changes in animal migration, and less reliance

on TEK.

Impacts on Health, Safety,
and Infrastructure

High winds can cause extensive damage to
buildings, roofs, and transportation infrastructure
such as roads and power lines. They can strip

off roofs, damage building exteriors, topple trees,
and create hazardous falling debris, all of which
result in substantial infrastructure repair costs, as
well as economic costs linked to building and road
closures (Ouranos, n.d.). In Eeyou Istchee, where
a larger proportion of infrastructure is older and
in need of repairs when compared to the rest of
Québec, high winds can have devastating impacts
to the built environment and people’s safety
(Ouranos, n.d.).

High winds can lead to injuries or serious accidents
and create hazardous driving and flying conditions.
These impacts that may be particularly severe in
Eeyou Istchee given the remote geography and
the large distances travelled by car, air, or snow-
mobile between communities and traditional
camps. Road closures compromise an already
fragile supply chain, and impact food security.
Moreover, changes in wind patterns could affect
air quality by increasing the spread of pollutants,
allergens and PM 2.5 from forest fire smoke
(Environment and Climate Change Canada, 2024).
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POTENTIAL TYPE
IMPACT

» Stronger, unpredictable
wind patterns altering
traditional activities

OF IMPACT

» Hunting predictability, altering
fishing practices, navigation
impacts, animal migration, shifts

VULNERABLE
POPULATION

» Land-users

in weather, economic impacts

» Increase in the distribution,
intensity, and occurrence
of forest fires

» Psychosocial impacts, solastalgia,
economic impacts, damage to
infrastructure, impacts on access

» All individuals

to traditional activities and food.

» Changes in distribution,
availability and quality
of vegetation and
wildlife species

» Impacts on health, safety,
and infrastructure

» Alterations in harvesting seasons,
changes in animal migration,
less reliance on TEK, psychosocial
impacts, impacts on food security

» Damage to infrastructure
and transportation, economic

» Land-users,
Tallymen, Elders,
Knoweledge
Keepers

» All individuals

uncertainty, cause of injuries
and accidents, hazardous flying
and driving conditions, impacts
on food security, poor air quality

7.4.4
Severity of Potential Impacts

Limited research exists on the impacts of wind
patterns in Eeyou Istchee. However, the severity
of potential impacts is typically assessed based
on worst-case wind speed scenarios. An increase
in wind speeds within the territory could have
significant implications for traditional subsistence
activities, critical infrastructure, and surrounding
ecosystems.

The Environmental Health team rated the
consequences of the potential impacts causes

by changes in temperature in bulk. The values for
each domain are presented in Table 33. This gave
an overall score of 12, which translates to a rating
of 5 —Very Severe. Changes in wind patterns will
likely have serious implications for Eeyouch/
Eenouch, with the severity of impacts depending
on how and where these changes will occur.
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TABLE 33. SEVERITY OF POTENTIAL IMPACTS OF CHANGES IN WIND PATTERNS

FATALITIES

SEVERE

INJURIES

Could result in
fewer than five
fatalities within
the community.

EVACUATION

Could injure fewer
than 25 people
within community.

PROPERTY
DAMAGE

Could result in more
than 500 people being
evacuated, sheltered-

in-place or stranded.

CRITICAL
INFRASTRUCTURE
SERVICE DOMAIN

ENVIRONMENTAL
IMPACT

BUSINESS/
FINANCIAL
IMPACT

PSYCHOSOCIAL
IMPACT

P 142

Not likely to result
in environmental
damage.
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7.4.5
Regional Response to Changes
in Wind Patterns

Climate Change Advisory Committee
Consultation

Although the consultation did not specifically
discuss changes in wind patterns, participants
identified adaptation activities for other hazards
that may also serve as adaptations to changes in
wind patterns. This overlap further underscores
the interrelated nature of climate change impacts
in Eeyou Istchee. For example, improved weather
monitoring and forecasting was discussed as an
adaptation to changes in temperature but may
also provide information on future wind events.

Consultation and Fire Chiefs and
Public Safety Officers Meeting

Although participants did not discuss specific
adaptation strategies for wind, they noted recent
tornado warnings in the region as well as tornados
in neighbouring areas, noting that these are new
and unusual.

The region's response to changes in wind patterns
was assessed as 1 —Very low (Table 34), reflec-
ting an absence of strategies implemented but
also highlighting the overlap with various potential
response plans to other climate hazards (e.g.,
improving weather monitoring station).

TABLE 34. REGIONAL RESPONSE RATING TO CHANGES IN WIND PATTERNS

(0] 1 3 4 5
MODERATE
RESPONSE VERY LOW MODERATE e
Eeyou
Istchee L4
7.4.6 The confidence rating for the severity of impacts

Confidence Scale

Based on availability and quality of data, confidence
in the exposure to changes in winds patterns is
rated as high, while it is not possible to determine
what the impacts of these changes will be the
literature agrees that winds pattern changes

will occur and affect North America, including
Eeyou Istchee.

of changes in wind patterns is low. Large climate
models predict a wide range of potential changes
to wind, and community members report they
have already observed changes in their commu-
nities. However, evidence regarding the nature
of changes in wind is unclear and contradictory.

The confidence rating for the regional response to
changes in wind patterns is rated as very low due
to the unpredictability of these changes.
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7.4.7
Assessment of Regional Vulnerabilities

By applying the risk assessment formula (Table
35), the Environmental Health team arrived at
a vulnerability rating of 5 - Extreme based on
the following formula: Exposure (6) + Impact
Severity (5) - Response (1) = 10. This rating
indicates extreme regional vulnerability to

changes in wind patterns. Some adaptation
strategies already in place to mitigate the effects
of other changes may also mitigate the effects

of changes in wind. However, this final rating
highlights the urgent need to increase support
for regional adaptive measures to address the
widespread impacts changes in wind patterns are
expected to have on the health and well-being
of the population of Eeyou Istchee.

TABLE 35. CLIMATE HAZARD VULNERABILITY RATING OF CHANGES IN WIND PATTERNS

Calculated value

(Exposure + Impact 2 3
Severity — Response)

Vulnerability

. o 1
rating
Vulnerability to NONE LOW

climate hazard

MODERATE
TO HIGH
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LIKELIHOOD

7.4.8
Risk Assessment

Based on the likelihood (6 - Almost certain) and impact severity (5 - Very severe) calculated above,
the risk associated to changes in wind patterns was identified as 5-Very high (Table 36).

TABLE 36. RISK ASSESSMENT OF CHANGES IN WIND PATTERNS

SEVERITY OF POTENTIAL IMPACTS (CONSEQUENCES)

1 2 3 4 5 6
Minor Slight Moderate Severe Very Catastrophic
Severe

Rare

2
Very
Unlikely

3
Unlikely

4
Probable

Likely

6 Changes
Almost in Wind
certain Patterns

2 3 5 (3

RISK - Low Moderate Very High Extreme
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/D

LANDSLIDES
AND EROSION

Landslides are defined as the movement of earth,
rock and debris in mass down a slope (Hermanns,
2018), whereas erosion refers to the gradual geo-
logical process where soil and other materials are
worn down and moved by natural forces like wind
or water (Brady, 2018). Erosion can allow for both
greater movement of materials down slopes and
greater volumes of material involved in landslides
(Pudasaini & Krautblatter, 2021).

Generally, landslides and erosion can be influ-
enced by climate change due to previously men-
tioned effects such as increase in air temperature,
increase in intensity and frequency of heavy rain,
reduced summer precipitations (Z. Li & Fang,
2016; Mauger et al., 2015). Human activity is also
a major driver of erosion and landslides through
land use, resource extraction, and by affecting
vegetation coverage (Mauger et al., 2015), wildlife
occurrence, and insect infestations (Jakob, 2022).
In Eeyou Istchee, dams and mines are two main
human activities of concern for local erosion.

Landslide and erosion events may affect the
population of Eeyou Istchee in the immediate
term via injuries or fatalities, and in the short to
medium term via soil or water contamination

leading to infectious diseases, as well as through
impacts on traditional activities and mental health.

7.5.1
Historical and Projected Climate Data

There is a lack of historical data related to erosion
and landslide monitoring for the specific region
of Eeyou Istchee. However, some Eeyou/Eenou
have experienced erosion and landslide in their
communities.

In the 1980s, the northern coastal community

of Chisasibi relocated from Fort George Island

to the mainland due to anticipated erosion from
increased river outflow related to the La Grande
hydroelectric complex (Royer, 2016). While over
200 homes were relocated and Chisasibi continues
to expand on the mainland, the projected erosion
of Fort George Island did not occur as anticipated
(Cree Nation of Chisasibi, 2024).

Eeyou research contributors from Chisasibi and
Wemindji have reported riverbank erosion due to
increased discharge from La Grande River, which
is associated with hydro development (Idrobo

et al., 2024). The study also linked erosion and
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sediment release to the decline of eelgrass in the
area; eelgrass is a staple food for geese hunted by
community members.

Both more gradual erosion and large landslide
events are occurring in Eeyou Istchee, including
the second-largest landslide in Québec in the
last 150 years. In April 2021, the equivalent of
45 million cubic metres of debris surged into the
Great Whale River 8km from the communities
of Whapmagoostui and Kuujjuarapik, covering
an area 1.8 kilometres long and 500 metres wide
(Grand Council of the Crees (Eeyou Istchee) /
Cree Nation Government, 2021). Fortunately,

no casualties were reported.

The risk of erosion and landslides remain etched
in the collective memory of the community,

with even smaller landslides serving as unsettling
reminders and prompting conversations on social
media in Chisasib (Cree Nation of Chisasibi Public
Safety Department, 2023). Local initiatives, inclu-
ding recent advocating for restricted logging in
Waswanipi (Skene, 2020), could limit deforestation
and thereby reduce the occurrence of these
erosion and landslides (Jakob, 2022).

Both erosion and landslides are linked to the
indicators discussed in Section 7.1 — Changes

in Temperature and Section 7.2 — Changes

in Precipitation. To assess the regional climate
vulnerability, the following indicators (Appendix
A - Table Al and Appendix B - Table B1) were
identified as potentially affecting projected
erosion and landslide events:

» Mean temperature,

» Number of freeze-thaw events,
» Total precipitation,

» Wet days,

» Number of periods with at least
5 consecutive dry days,

» Maximum number of consecutive dry days.

As discussed in Section 7.1 — Changes in
Temperature, annual and seasonal mean
temperatures are projected to increase over the
next 50 years. Rising temperatures are expected
to increase permafrost thaw and reduce ice and
snow cover, both of which can leave soil more
vulnerable to erosion. Ouranos’ 2017 report
noted that camps in Eeyou Istchee have already
experienced erosion as a result of diminished
snow cover (Hennigs & Bleau, 2017).

Meanwhile, predictions regarding future preci-
pitation patterns introduce uncertainties about
expected snow precipitation levels. Considering
SSP4.5 and SSP8.5 precipitation projections,
changes in mean conditions show a shift in
precipitation patterns primarily in the winter as
warming temperatures result in less solid/frozen
precipitation (snow) and more liquid precipitation
(rain). This shift in precipitation patterns coupled
with a potential increase in windspeed may
contribute to erosion by leaving soil uncovered
(see Section 7.4 — Changes in Wind Patterns).
Moreover, forest fires increase the vulnerability
of landscapes to landslides and erosion through
loss of tree root strength and impacts on
vegetation coverage (Hennigs & Bleau, 2017,
Jakob, 2022). Altered vegetation coverage due
to climate change and human activity can also
impact erosion and landslides (Owczarek et al,,
2020). The circular nature of these influences
serves as one example of the intricate web
connecting climate hazards with human life and
activity. Even small changes can tip the delicate
balance, leading to far-reaching and unpredictable
consequences.

7.5.2
Exposure Analysis

Coastal erosion resulting from the rise of sea
levels is expected to increase globally (IPCC, 2019).
In Eeyou Istchee, there are projected increased
risks of coastal surges, permafrost degradation
(thaw), and rising sea levels — all of which can
contribute to increased erosion and landslides
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(Ford & Smit, 2004; Hennigs & Bleau, 2017).
Both erosion and landslides are the result of
many complex and interconnected factors, and
specific outcomes are therefore unpredictable
(Cloutier et al., 2016).

In addition to conventional erosion and landslides
that result in the loss of soil or landmass, areas

of Eeyou Istchee and the neighbouring Nunavik
region, are experiencing glacial isostatic rebound,
where land previously compressed by glaciers
returns to its original height (Anselmi, 2019; Tsuji
et al., 2009). This gain in land volume can result in
the extension of shorelines and apparent sea level
fall (Boisson & Allard, 2020). Despite this, exposed
land that was once under water is more brittle
and may erode easily (Higman et al., 2019).

In addition to climate-related changes or events,
human disturbance can also have significant
impacts on local risks of landslide. Indeed, an
IPCC report indicates that human disturbance
may have greater impact on landslide risk than
some climate events (e.g. extreme rainfall)
(IPCC, 2019).

Mining is a human activity of particular relevance
to erosion and landslide risk in Eeyou Istchee.
Over two hundred mining companies have active
claims in Eeyou Istchee, including two Eeyou/
Eenou-owned companies, and there are nearly
500 abandoned exploration sites in northern
Québec Cree and James Bay territory (Bell, 2024;
Larbi et al., 2024). The region holds potential for
gold, diamond, uranium, lithium and iron resource
extraction (Larbi et al., 2024), and current and
future use of these resources raises concerns
related to environmental impacts, particularly
risks of erosion and landslide.

Landslides resulting from mining activities may
occur when a slope lacks sufficient shear strength,
which is influenced by factors such as steepness

and soil composition (WSP Canada Inc., 2021).
Leakage and accidental spills can lead to the
contamination of soils, groundwater, surface
waters, and sediments, particularly in areas

with increased precipitation - as is projected

for Eeyou Istchee (Highland & Geertsema, 2019).
Given that uranium is a resource of potential
interest in Eeyou Istchee, there is concern
around the potential for radioactive spill related
to landslides at uranium exploitation sites.

The literature review indicates that there are
very few studies assessing landslide and erosion
vulnerability in the region, and nearly all of them
are linked to the industry of resource extraction.
Current research on soil erosion is developed

in Chisasibi, in partnership with the community,
MAAMUU, and Hydro Québec. Additionally,
Québec’s Ministry of Public Security and
researchers from Laval University are currently
investigating the soil in the northern region as
part of Québec’s Disaster Prevention Program,
which will also cover the James Bay area (Quinn,
2024). The few environmental impact assessment
projects publicly available online do include
consideration for erosion mitigation - the Gua
AQ Lithium and the James Bay Lithium Mine
projects being one example. However, there

are uncertainties about accumulated impacts

of these various projects.

Landslides are large, discrete events that are
easier to evaluate in terms of frequency and
severity, while erosion is more gradual and,

in Eeyou Istchee, is likely to be driven more by
development than climate change. The extent
of exposure within communities is difficult to
define, as impacts will depend on the exact
location of an event. While community-wide
impacts are unlikely, localized events could affect
traditional camps or other culturally significant
areas, quickly impacting a community as a whole
(Tsuji et al., 2007).
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An assessment of the temporal and spatial expo-
sure to major landslides and impacts of erosion is
shown in Table 37. The climate scenarios as well
as the consultation with regional experts led the
authors to give the regional exposure to landslide

and erosion a score of 15 which gives a final rating
of 4 — Moderate exposure. Two communities
were also rated individually, as shown in Table 38;
however, most communities could not be rated

due to insufficient data.

TABLE 37. EXPOSURE TO MAJOR LANDSLIDE EVENTS AND EROSION AT THE REGIONAL
AND COMMUNITY LEVELS

1 2 3 4 5 6
ALMOST
Temporal exposure RARE VERY UNLIKELY UNLIKELY PROBABLE LIKELY CERTAIN
Occurs every
50 - 100 years
and includes
. hazards that Occurs
Frequency of Hazards Wl.th have not Occurs every  Occursevery every The hazard
return periods occurred but 20-50years 5-20years 5years oceurs
occurrence >100 years. Y Yy y annually.
are reported or less
to be more likely
to occur in the
near future.
Between Between Between a
- Lesos than Betoween a a2-10% a10-50% 50 -100% 100% chance
Probability of a1%chance  1-2% chance
chance of chance of chance of of occurrence
occurrence of occurrence  of occurrence occurrence rren in anv vear
in any year. in any year. . .occurrence _occu ence y year.
In any year. in any year. In any year.
Duration of
exposure Less than < 1 1 2 ntin
(over the course a day 5 days 5 to 10 days 0 to 20 days Continuous
of a given year)
Spatial exposure NONE VERY LIMITED - MODERATE
Very Localized Either all
tp::ss localized (neighborhood One Multiple coastal or ?;:/gz
region (a few or sector of a communities communities  all inland steh
Extent 9 individuals) community) communities stehee
of
exposure
c Less than 5to 10% 10 to 25% 25 to 50% 50% to 75% More than
nﬁ:‘;;““ 5% of the of the of the of the of the 75% of the
community community community community community community
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TABLE 38. EXPOSURE RATING FOR MAJOR LANDSLIDE EVENTS AND EROSION
FOR THE REGION AND ITS NINE COMMUNITIES

DURATION
LOCATION FREQUENCY OF PROBABILITY OF OF EXPOSURE EXTENT OF EXPOSURE
OCCURRENCE OCCURRENCE (over the course EXPOSURE RATING
of a given year)
2 4 5 2-4
Eeyou Istchee Occurs every Between a 10 - 50% Seasonal Multiple
50 - 100 years chance of occurrence communities
in any year.
2 4 5 2-4
Whapmagoostui  Occurs every Between a 10 - 50% Seasonal More than
50 - 100 years chance of occurrence 100 individuals
in any year.
2 4 5 2-4
Chisasibi Occurs every Between a 10 - 50% Seasonal More than
50— 100 years chance of occurrence 100 individuals
in any year.
2 4 5
Wemindji Occurs every Between a 10 - 50% Seasonal
50 -100 years chance of occurrence
in any year.
2 4 5
Eastmain Occurs every Between a 10 - 50% Seasonal
50 —-100 years chance of occurrence
in any year.
2 4 5
Waskaganish Occurs every Between a 10 — 50% Seasonal
50 -100 years chance of occurrence
in any year.
2 3 5
Nemaska Occurs every 5to 10 days Seasonal
50 —-100 years
2 3 5
Waswanipi Occurs every 5 to 10 days Seasonal
50 —-100 years
L. 2 3 5
Oujé-
Bougoumou Occurs every 5 to 10 days Seasonal
9 50 —-100 years
2 3 5
Mistissini Occurs every 5 to 10 days Seasonal

50 —-100 years
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7.5.3
Potential Health-Related Impacts
of Landslides and Erosion

Based on the literature review and consultations
with stakeholders the following health-related
impacts were identified as being potentially
realted to landlsides and erosion:

» Injuries and fatalities,

» Impacts related to contaminated soil,
water and air pollution,

» Impacts on traditional activities,

» Impacts on mental health.

Injuries and Fatalities

While there have been no reported injuries or
fatalities following major landslide events in the
region, future landslides could pose a risk of injury
to individuals in camps and in the community.
Injuries related to landslides include lacerations
and contusions, and concussions and fractures
(Highland & Geertsema, 2019). Moreover, impacts
of landslides and erosion on infrastructure, can
put a financial burden on communities due to
costs of replacement, rebuilding, repair, or
maintenance resulting from direct landslide-
caused damage to property or installations.

Mining operations have a significant presence in
Eeyou Istchee, and land erosion linked to mining
can have severe impacts on landslides. This report
does not offer a comprehensive review of mining's
impacts on human health; however, it is essential
to consider the existing evidence on the subject.
El Krekshi (2009) provides a more thorough
summary of the health and social impacts of a
large mining project in Eeyou Istchee. Impacts
identified by community members were wide-
ranging and included aspects of environmental

damage (e.g. loss and destruction of lands, water,
and animals), health impacts (e.g. cancer and
infectious diseases), as well as socio-cultural
impacts and infringement on Indigenous rights.
Given these far-reaching impacts of mining,

El Krekshi (2009) stresses the importance of
decolonized decision-making processes and

free, and prior informed consent.

Impacts Related to Contaminated Saoil,
Water and Air Pollution

Humans are at risk of ingestion, inhalation and
dermal absorption of contaminated soil following
a landslide event (Sena & Ebi, 2020). There is an
increased risk of bacterial growth in water and
gastrointestinal iliness following landslides events,
particularly in cases where water supplies or
waste management are disrupted (Highland &
Geertsema, 2019). In these instances, landslides
can lead to boil-water advisories (Highland &
Geertsema, 2019), which already occur with some
regularity in the region. While previous boil-water
advisories in Eeyou Istchee have not been linked
to landslides, the necessity of these measures may
indicate vulnerability of community drinking water
systems to failure in the event of potential future
landslides.

In addition to impacts on drinking water systems,
surface water accumulation that follows landslides
has been linked to increased mosquito populations
and incidence of mosquito-borne diseases
(Highland & Geertsema, 2019). While reported
cases of vector-borne disease are currently rare

in Eeyou Istchee, the range of these illnesses is
anticipated to spread northward with increasing
temperature. The impact of increasing tempera-
ture on vector-borne disease incidence in Eeyou
Istchee is further discussed in section 7.1 —
Changes in Temperature.
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Dust in the air following landslides may also
carry pathogens or harmful materials and affect
populations via inhalation. This dust could be
composed of fine mineral particulates and
biological pollutants such as spores, bacteria,
fungi and allergens. Mineral dust is associated
with various cancers, renal failure and osteoporosis
(Highland & Geertsema, 2019; Sena & Ebi, 2020).
All these findings suggest landslides pose a
threat to human health, depending on the
concerned area and magnitude of the event.

Impacts on Traditional Activities

According to the IPCC, soil erosion would cause
soil carbon loss, which is estimated to reduce land
productivity (IPCC, 2019). Abandoned mines and
mineral processing facilities contribute to the loss
of land for hunting, trapping, and fishing, to the
degradation of groundwater, and pollution of
surface water through accumulation of sediment
and salts. They also harm wildlife through conta-
minated sediments, disruption of river courses
and ecosystems, and have potential to pollute
the air with dust and toxic gases (UNDRR, 2023).
Due to the close relationship Eeyouch/Eenouch
have with their environment, and in particular
land-users, the potential disruption of wildlife,
watersheds and ecosystems would impede their
traditional way of life, food systems and further
exacerbate health disparities (Middleton et

al., 2020).

Furthermore, as noted in Section 7.7 — Changes
in Vegetation, sediment erosion can diminish the
resilience of eelgrass meadows, which are crucial
for food sovereignty by supporting populations

of geese—an important traditional food source
for Eeyouch/Eenouch. In turn, these meadows
offer vital ecosystem services, including protection
against coastal erosion and carbon storage

(Fink-Mercier et al., 2024; Idrobo et al., 2024).
Their decline could create a negative feedback
loop, threatening food security, traditional
hunting practices thus impacting mental health.

Impacts on Mental Health

As previously discussed, the psychological impacts
of loss of land can profoundly affect communities
of Eeyou Istchee, given their spiritual connection
with the land. The loss of infrastructure, homes,
loved ones and animals are also sources of
concern. Experiencing a landslide event is
associated with serious mental health impacts
(Highland & Geertsema, 2019). Generally, similar
to other extreme weather events, various forms
of psychological consequences, including anxiety,
distress, depression, post-traumatic stress
disorder and suicide have been linked to land
degradation (Talukder et al., 2021). Moreover,
ongoing discussions about eroding land and
residential displacement intensify anxiety
surrounding this issue. This underscores the
necessity for preventive interventions now,

and mental health evaluations after such

events (Highland & Geertsema, 2019).
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POTENTIAL
IMPACT

HEALTH
IMPACTS

» Landslides in camp or
residential areas

» Altered ecosystems,
contamination

» Injuries and fatalities, psychosocial
impacts, anxiety, solastalgia

» Food insecurity, water and vector
borne diseases, solastalgia, impact

VULNERABLE
POPULATION

» All groups

» Land-users, elders,
all groups

on Eeyou/Eenou traditional knowledge

and medicine

» Residential displacement
due to land degradation,
landslides or erosion

solastalgia

7.5.4
Severity of Potential Impacts

Landslides will likely have impacts occurring at
the local level and on a smaller scale, and the
severity of their impacts will likely depend on
their magnitude and location. However, poten-
tially far-reaching impacts related to air and water
contamination should not be underestimated.

Areas impacted by mining are of potential concern
for landslides and erosion. One environmental
impact assessment rates landslide as an event of
high severity, but low probability (WSP Canada
Inc., 2021). Another environmental impact
assessment related to draining existing mine pits
anticipates minimal erosion due to the nature of
the nearby soil (Troilus Gold Corp, 2019). Despite
these assessments, it is important to recognize
that impacts assessments associated with industrial
exploitation may not fully represent the vulnera-

» Psychosocial impacts, anxiety,

» All groups

bility of the entire region, as they are often limited
to local areas and primarily emphasize labour
nd economic consequences.

Additionally, Indigenous interaction with their
environment and interconnectedness with the
land will alter the perceived severity of impacts
of landslide (Harmsworth & Raynor, 2005). Elders,
land-users, tallymen and their families would be
particularly affected by the impacts of landslide
and erosion on the land. These cultural differen-
ces are important to understand Cree risk
perception regarding erosion and landslide,

as well as regarding all other climate change
hazards presented.

Eeyou Istchee’s remoteness relative to main
Québec urban centres and limited road access
increase the severity of landslide and erosion
impacts, especially for evacuation and critical
infrastructure. A single road closure can isolate
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entire communities and cut off essential services.
Given the large proportion of youth and people
with chronic conditions requiring medical support
(e.g., dialysis), limited road access due to land-
slides and erosion could be catastrophic for the
region. The Environmental Health Team assessed
consequences based on a worst-case scenario—
a large landslide within a community—though
actual impacts would vary by size and location.

In Whapmagoostui, anxiety has been reported
following recent nearby landslides. CCAC members
also noted erosion along the La Grande River

in Chisasibi, likely worsened by hydroelectric
projects and climate change, and landslides

near Cold Water Lake, which have altered river
flow and increased sandbar formation.

Due to these considerations, the Environmental
Health team summarized the consequences of
landslides and erosion in Table 39 with an overall
score of 23, which translates to a rating of 6 —
Catastrophic.
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TABLE 39. SEVERITY OF POTENTIAL IMPACTS TO LANDSLIDES AND EROSION

SEVERE CATASTROPHIC

Could result in
FATALITIES +50 fatalities within
the community.

Could injure +100 people

INJURIES within the community.
Could result in more
EVACUATION than 500 people being
evacuated, sheltered-
in-place or stranded.
Widespread severe
PROPERTY damage (many buildings
DAMAGE & y &
destroyed).
CRITICAL Could disrupt more than
INFRASTRUCTURE 3 critical infrastructure
SERVICE DOMAIN services.
Could cause severe and
ENVIRONMENTAL irreversible environmental
IMPACT damage. Full clean up
not possible.
BUSINESS/ f
FINANGIAL Co:cjld resyl(tjlntlosses
IMPACT or an industry.
Widespread psychosocial
impacts, e.g. mass panic,
PSYCHOSOCIAL widespread hoarding
IMPACT and self-evacuation and

longterm psychological
impacts.
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7.5.5
Regional Response to Landslides
and Erosion

The regional response to landslide and erosion
(Table 40) was rated based primarily on literature
review and consultations with regional and
community partners. However, consultations
were limited since the CCAC did not address this
issue. Adaptation measures and recommendations
to address landslide and erosion revolved around
monitoring landslides and change in slope, mostly
around homes and along rivers. The following
section is not meant to be a comprehensive
portrait of the adaptation plans of the region;
each community has their own decentralized
adaptation strategy.

Consultation and Fire Chiefs and
Public Safety Officers Meeting

Although participants did not come up with
adaptation strategies, they questioned whether
earthquakes could also be linked to climate
change and whether there might be more earth-
quakes in the region in the future. Indeed, some
research suggests that climate change or large
weather events can trigger earthquakes in areas
along existing fault lines (McGuire, 2012, 2016;
Sadhukhan et al., 2021). However, Eeyou Istchee is
in a zone of low risk for seismic activity, and major
earthquakes (i.e. those causing significant damage
to homes or communities) are not anticipated in
the region (Natural Resources Canada, 2015).

Cree Regional Climate Forum
Consultation

Following the CRCF workshop on existing and
potential adaptation strategies, participants
suggested monitoring and stabilizing the land
slope, specifically along rivers using rocks, and
along homes (CNG & CBHSSJB, personal commu-
nication, April 11, 2024). Precipitation was another
climate hazard recognized to influence landslide
and erosion, particularly though its effects on
water levels for riverside dwellings, impact on
trees and ice thickness changes. French drains
and wider storm drains could be response
strategies as well in reaction to the interaction
between precipitation and erosion. Additionaly,
concerns about the impacts of tides and wind
reflected the interconnectedness of other
climate hazards and erosion.

The region's response to landslide and

erosion was assessed as 1-Very Low (Table 40),
reflecting a concern for erosion of the land and
a lower number of reported adaptive strategies
as compared to other climate hazards. The
compounded effects of other climate hazards
on landslide and erosion as revealed by
discussions would also require response
strategies to be more comprehensive.

TABLE 40. REGIONAL RESPONSE RATING TO LANDSLIDE AND EROSION

0 1

RESPONSE LOow

Eeyou
Istchee ‘

3 4 5
MODERATE
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7.5.6
Confidence Scale

Both the confidence of the exposure and severity
of impacts of climate-related changes in major
landslides or erosion have been rated as low.

The specific locations, and therefore impacts, of
climate-related changes in landslides and erosion
are challenging to anticipate. At the same time,
changes to landslides and erosion influenced by
development and industrial activities are poten-
tially more predictable in location and impact.

The confidence of regional response rating to
landslide and erosion is high due to limited data
on regional adaptation strategies focused on land-
slide and erosion management and prevention.

7.5.7

Assessment of Regional
Vulnerabilities to Landslide
and Erosion

By applying the risk assessment formula,

the Environmental Health team arrived at a
vulnerability rating of 5 - Extreme (Table 41).

The vulnerability score is calculated as follows:
Exposure (4) + Impact Severity (6) - Response
(1) = 9 This score indicates a rating of extreme
regional vulnerability to landslide and erosion.
Few adaptation strategies are already in place

to mitigate the effects of the hazard. The situa-
tion emphasizes the urgent need for increased
support to implement regional adaptive measures
addressing the potential impacts of landslides and
erosion. This is important given the compounded
exposure to other climate-related hazards, which
amplify the probability of occurrence and severity
of these risks.

TABLE 41. CLIMATE HAZARD VULNERABILITY RATING OF LANDSLIDES AND EROSION

Calculated value

(Exposure + Impact 2 3
Severity — Response)

Vulnerability o) 1
rating
Vulnerability to NONE LowW

climate hazard

VRAC -

MODERATE
TO HIGH
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LIKELIHOOD

7.5.8
Risk Assessment

Based on the likelihood (4 - Probable) and impact severity (6 - Catastrophic) calculated above, the risk
associated to Landslides and Erosion was identified as 5-Very high (Table 42).

TABLE 42. RISK ASSESSMENT TO LANDSLIDES AND EROSION

SEVERITY OF POTENTIAL IMPACTS (CONSEQUENCES)

1 2 3 4 5 6
Minor Slight Moderate Severe Very Catastrophic
Severe

Rare

2
Very
Unlikely

3
Unlikely

Lanslides
. &
Erosion

Probable

Likely

6
Almost
certain

2 3 4 5 6

RISK - Low Moderate High Very High Extreme
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/.6

CHANGES
TO WILDLIFE
POPULATIONS

The relationships between wildlife species

and Eeyouch/Eenouch take on widely different
meanings across the territory and present distinct
exposures to changing climates. The “changes in
wildlife populations” climate hazard takes into
consideration two aspects of change:

1) Changes to the state of wildlife populations
(e.g., health status, population, distribution);

2) Changes in their access by Eeyou/Eenou
land-users performing their traditional
harvesting activities (e.g., wildlife migration
patterns; wildlife behavior);

3) The impact of other climate hazards
(temperature, precipitation, forest fires,
wind and erosion/landslides) on the ability
to safely access traditional hunting and
ishing grounds.

7.6.1
Historical and Projected Climate
Impacts on Wildlife Populations

This section aims to provide an overview of the
impacts of future climate conditions on cultural
keystone species rather than detailed accounts

of climate process. Some detailed examples were,
however, drawn from the literature to illustrate
how multiple climate modifications can interact
together. Fifty-year projections for changes in
wildlife populations are significantly influenced

by other hazards discussed in this document, such
as temperature, precipitation and forest fires,
demonstrating their interconnectedness. Climate
indicators contributing to understanding how
changing climate may contribute to changes in
wildlife populations can be found in Appendices
A and B, and include the following:

» Mean annual temperature,
» Mean spring temperature,

» Mean summer temperature,
» Mean fall temperature,

» Annual number of frost days,
» Growing degree days,

» Mean annual precipitations,

» Maximum number of consecutive dry days.
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Impacts of climate change vary significantly
according to existing ecosystems and have both
direct and indirect effects on wildlife species.
Ropars et al. (2022) exemplify this as such:

[...] in northern terrestrial ecosystems,
landscape greening may be directly
beneficial to some species such as
ptarmigan, caribou and moose, but
indirectly detrimental through the positive
effects on some predators. [...] with these
interactions, it is difficult to predict the net
impact and complexity of the ecological
response to climate change.

(Ropars et al., 2022 p.17).

Findings from the Climate Change Impacts on Key
Wildlife Species of Local Indigenous Food Systems
in Northern Québec are included in this chapter.
Ropars et al. (2022) describe the impacts of
climate change on the abundance, distribution,
and health of 32 wildlife species and species
groups identified as key to Cree and Inuit food
systems of northern Québec.A shorter list of
interest to Eeyouch/Eenouch was identified for
the current project and guided the assessment of
climate induced changes that may impact Eeyou
Istchee and its people. This section only highlights
key impacts of climate change on terrestrial and
aquatic wildlife generally but details on 26 species
identified can be found in Appendix D.

Since 1850, anthropogenic-induced climate
change (IPCC, 2013) has resulted in the displa-
cement of terrestrial isotherm species towards
higher latitudes and altitudes, creating shifts in
phenology and biome distribution (Sirois-Delisle
et al., 2024). As suitable habitats are reduced

and become less connected, the projected effects
include northward displacements of historical
distribution, contraction and fragmentation of

wildlife populations (Ropars et al., 2022). While
some species may benefit from these changes,
many high-latitude species, such as ones significant
for Cree sustenance, are at risk. The greening

of the arctic and the subarctic tundra is a good
example of the isotherms' northward displace-
ment. While it represents additional food sources
and shelter for beavers and ptarmigans, this
phenomenon also has negative effects by holding
snow above ground and creating more difficult
travelling conditions for large game such as moose
and caribou (Ropars et al., 2022).

Additionally, important species to the Crees,

such as caribou and migratory birds, rely on
synchronizing key life events (migration, breeding
or calving) with peak plant productivity. However,
climate projections suggest earlier springs may
cause plants to bud and flower earlier, disrupting
this timing. Such mismatches can reduce juvenile
survival, lower body mass, and impair migration
(Ropars et al., 2022).

Climate change effects, such as increasing
temperatures, changing ice conditions, and
organic input from terrestrial biomes, are also
anticipated to impact marine ecosystems of James
Bay. Anticipated increases in water temperature
in early summer (see Section 7.1 - Changes

in Temperature) will have a major impact on
lakes' conditions and reduce suitable habitats for
many fish species important to Cree subsistence.
Because fish are highly vulnerable to temperature
changes, they will shift their distribution, mainly
northward, to find suitable thermal habitats. This
is currently observed with the rainbow smelt, an
invasive species, along the eastern James Bay and
connecting rivers. Consequently, a partitioning of
resources may occur between emerging species
and native species, which may cause major
variations in Cree harvest yields.
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Low dissolved oxygens levels due to increasing
temperatures would stress cold water fish species
(Arctic char, lake trout, and whitefish) by affecting
their metabolic function and increase energy
needs for feeding, eventually leading to a
decrease in body mass (Ropars et al., 2022).
Additionally, increased dissolved organic carbon
(DOC) from leaching organic inputs from soil
decomposition can further reduce water oxyge-
nation and affect cold-water habitats. Conversely,
some lakes may become more nutrient-rich and
productive, benefitting the growth and survival
of other species. Nevertheless, all these changes
could shift fish distributions and behavior—poten-
tially reducing migrations of anadromous species
and creating barriers for Cree fishing access.

Declining sea ice in the Arctic—projected to drop
12-46% by 2100— and projected ice-free summer
by 2099 (Overpeck et al., 2006) will boost produc-
tivity in James Bay, benefiting some species like
harbor seals but harming ice-dependent species
such as polar bears and ringed seals. These
ecological shifts are already being observed

and are expected to continue. Further details are
summarized in Appendix D (Ropars et al., 2022).

7.6.2
Exposure to Changes in Wildlife
Populations

Changes in wildlife populations is a complex
hazard for which projections rely on a multitude
of indicators of various nature. However, the
available information from any scientific studies,
based on climate modelling comparable to the
CMIP6 shows that most, if not all, species that
sustain Cree subsistence and way of life will be
directly or indirectly impacted, both in positive
and negative ways.

This led the Environment Health team to give
this hazard a score of 24 corresponding to a
rating of 6 — Very high exposure (Table 43 -

see on next page). This rating gives an overall
appreciation of the significance of the changes
that are projected for the region’s wildlife. Not all
species on which Crees rely on to maintain their
traditional livelihood will be impacted at the same
level but, as Eeyouch/Eenouch harvest a wide
variety of species from various habitats (boreal
forest, rivers, wetlands, tundra, marine, etc.),

it is suggested that they will experience these
changes annually over the next 50 years, at

each season and across the territory. Extent

of exposure for communities was left blank,
since this would depend on the proportion of
community members who directly interact with
wildlife (e.g. by hunting, harvesting, or consuming
traditional foods). The community-level exposure
table is also omitted, as most interaction with
wildlife will occur outside communities, and
wildlife populations are distributed across the
territory and not tied to specific

community locations.
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TABLE 43. EXPOSURE TO CHANGES IN WILDLIFE POPULATIONS AT THE REGIONAL
AND COMMUNITY LEVELS

Temporal exposure

RARE

VERY UNLIKELY

Occurs every
50 - 100 years
and includes

UNLIKELY PROBABLE

ALMOST

SISEEE CERTAIN

Occurs

Hazards with hazards that have The hazard
Frequency of return periods not occurred but Occursevery — Occursevery  €very occurs
occurrence >100 years. are reported to 20-50years 5-20years 5 years EELLLY
be more likely or less .
to occur in the
near future.
Between a
Less than Between a :eztivig",} :itowfgg‘y 50— 100% 100%
Probability of al%chance  1-2% chance ehance 0f° ) f ° chance of chance of
occurrence of occurrence  of occurrence chance o ST e
in any year. in any year. occurrence occurrence occurrence in anv vear
in any year. in any year. in any year. y year.
Duration of
(e;b)ilZ?f:;ecourse Ia.e;;;han <5 days 5to10days 10to20days Season Continuous
of a given year)
Spatial exposure NONE VERY LIMITED MODERATE VERY HIGH
Very Localized Either all All
. . of
S:OSS localized (neighborhood One Multiple coastal or Eevou
region (a few or sector of a communities  communities all inland I tyh
9 individuals) community) communities SN
Extent
of
exposure
c Less than 5to 10% 10 to 25% 25 to 50% 50%to 75%  More than
m‘;:::“‘ 5% of the of the of the of the of the 75% of the
community community community community community community

P 162

CREE BOARD OF HEALTH AND SOCIAL SERVICES OF JAMES BAY - HEALTH REGION 18



7.6.3
Potential Health-Related Impacts
of Changes in Wildlife

The health and well-being of Eeyouch/Eenouch
are strongly connected to the stability of eco-
systems and the state of wildlife populations.
Two types of health-related impacts connected
to changes in wildlife induced by climate change
have been identified for Eeyou Istchee:

» Impacts on food security.

» Impacts connected to traditional activities.

Impacts on Food Security

In addition to ensuring food security, some of
these species play central roles within Cree social
systems, a relationship often coined through the
term cultural keystone species. Garibaldi and
Turner (2004) explain this relationship in the
following way:

Keystone species may serve a particular
culture materially in a host of different ways:
as a staple food or a crucial emergency food,
in technology, or as an important medicine.
As well, such a cultural keystone species may
be featured in narratives or have important
ceremonial or spiritual roles. It would also
likely be highly represented in a culture's
language and vocabulary. [...] the specific
role a particular species plays in a culture
may vary considerably, its designation as

a cultural keystone species lies in its high

cultural significance.

(Garibaldi & Turner, 2004, p.4).

The previous sections show that climate change
could impact the access to wildlife species that
exists as staple food sources for the Crees such
as cold-water fish species, large mammals (caribou
and moose) and migratory birds that may shift
northward or reduce their distribution to fewer
areas. Other significant species, such as beavers,
are, however, expected to increase in density
within their current distribution. These changes
have the potential to decrease harvesting success
and threaten traditional food procurement
networks on which a large portion of community
members rely on.

Even when wildlife population levels and distribu-
tion remain stable, the decrease in the perceived
quality for land-users impacts the reliance of Cree
families on traditional food sources. Fat content,
or body mass, which is typically considered to

be the primary criterion used by Cree land-users
to evaluate the quality of the fish and game
harvested (Chisasibi Eeyou Resource and Research
Institute, n.d.), could be significantly impacted

by environmental stressors. In fact, increased
summer temperature, more frequent extreme
weather events and mismatch between peak plant
productivity and migration timing, have detrimen-
tal effects on wildlife feeding behaviors. Lower
quality wildlife food could be exacerbated by the
introduction of new parasitic insects or zoonotic
diseases which follow the northward displacement
of isotherms (Ropars et al., 2022). The increase

in the levels of pollutants, notably in freshwater
ecosystems could also contribute to the decrease
in Cree harvests as wildlife resources become
increasingly perceived as unsafe.

Mental Health & Traditional Activity
by Land-Users

Traditional harvesting activities and the capacity
of individuals to sustain their families’ livelihoods
on the Cree traplines are widely connected to a
perception of well-being and self-determination
in Eeyou Istchee. Decreased reliance on wildlife
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resources due to changing climates would contri-
bute to lifestyle changes and higher reliance on
store bought food. Beyond the obvious effects

on food security, threats to the capacity of Eeyou/
Eenou land-users to harvest natural resources
they have relied on since time immemorial could
contribute to a feeling of solastalgia, or distress
caused by the environmental changes occurring

in their ancestral lands.

POTENTIAL TYPE

IMPACT

» Changes in distribution,
availability and quality
of wildlife species

» Increase in the distribution
of invasive species

» Increase in emerging
parasites and zoonotic
diseases

» Increase in encounters
with large predatory
species (Polar bears,
wolves)

OF IMPACT

» Food security, solastalgia,
eco-anxiety

» Food security, solastalgia,
eco-anxiety

» Food security, solastalgia,
infectious diseases

» Injuries, death

In addition, changes in distribution of large
predatory animals increase their chances of
encounters with land-users. In the coastal regions
of Eeyou Istchee, decrease in spring ice cover
could push polar bears towards the coast

where Cree land-users dwell. Elsewhere, the
increase in wolf populations resulting from
increased predation success on large mammals,
permitted by a general thicker snow cover in
winter and rain over snow events in the spring,
may also contribute to more frequent encounters
with humans in and around communities.

VULNERABLE
POPULATION

» Land-users and their
families

» Land-users and their

families

» Land-users

» Land-users
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7.6.4
Severity of Potential Impacts

Available climate projections predict major
environmental modifications that will significantly
impact wildlife species significant for Eeyouch/
Eenouch. Changes in migratory behaviour, feeding
behavior and populations distribution could
significantly impact traditional Cree harvesting
practices. Modifications in the ecosystems will
directly lead to changes in the way and the
frequency in which traditional activities are
performed. This will negatively impact the
capacity of Eeyouch/Eenouch to supply
themselves with traditional foods.

The team observed that interactions with
predatory species, such as wolves and polar bears,
could become more dangerous as these animals
move closer to communities or camps due to
environmental changes. These events might lead
to the entire community sheltering in place for
safety. Bears or invasive insects were noted as
potential sources of minor property or infrastruc-
ture damage. Due to climate change’s impact on
ecosystemes, it is suggested that environmental
impact would range from moderate to severe.
The business and financial impact was noted to

be severe as it could impact food security of
community members who rely on hunting and
fishing as an important source of food, particularly
with the high cost of store-bought food in
northern communities.

Committee members expressed concerns about
the impact these changes could have on migratory
pathways of other species and the availability of
wild game. Consultations with the CCAC provided
several anecdotes to illustrate the impacts they
have noted on the wildlife populations. For exam-
ple, black bears have been sighted in the north
during the winter, suggesting that their hiberna-
tion schedule has been disrupted. In addition,
increased reports of bear sightings and human
interactions with black bears were noted. Animals
such as white-tailed deer, cougars, and skunks
have been reported moving northward into
territories where they were not previously seen,
including inland areas like Mistissini, Waswanipi,
Oujé-Bougoumou, and Nemaska. Additionally,
moose and beavers are also reported to be
migrating further north, where they were once
found in specific coastal and inland areas except
Whapmagoostui.

Considering the impacts listed in the previous
section and the results of the consultation with
regional experts, the Environmental Health team
rated the consequences of changes to the wild
animal population as summarized in Table 44 (see
on next page). This gave an overall score of 13-14,
which translates to a rating of 6 — Catastrophic.
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TABLE 44. SEVERITY OF POTENTIAL IMPACTS OF CHANGES IN WILDLIFE POPULATION

FATALITIES

INJURIES

EVACUATION

PROPERTY
DAMAGE

CRITICAL
INFRASTRUCTURE
SERVICE DOMAIN

ENVIRONMENTAL
IMPACT

BUSINESS/
FINANCIAL
IMPACT

PSYCHOSOCIAL
IMPACT

P 166

MINOR

Could result in fewer
than five fatalities
within the community.

SEVERE

Could injure fewer
than 25 people
within community.

Could result in more
than 500 people being
evacuated, sheltered-

in-place or stranded.

Could cause minor and
mostly cosmetic damage.

Could disrupt 1 critical
infrastructure service.

Could cause severe
and irreversible
environmental damage.
Full clean up not
possible.

Could result in losses
foran industry.

Widespread
psychosocial
impacts, e.g. mass
panic,widespread
hoarding and self-
evacuation and
longterm
psychological
impacts.
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7.6.5
Regional Response to Changes
in Wildlife Populations

The level of regional response to changes in
wildlife (Table 45) was rated 4 - Moderate to high
based primarily on consultations with regional
and community partners. Existing adaptation
measures to changes in wildlife, along with most
recommendations for improvement, primarily
address wildlife monitoring, local knowledge and
training, and adapting forest management and
harvesting activities.

Climate Change Advisory Committee
Consultation

During this consultation, the following activities
related to changes in wildlife that the group noted
to already exist in the region:

» Research to document and understand how
changes related to climate change are affecting
wildlife in the region. This includes a study on
eelgrass and geese, as well as a study on fish.

» Wildlife monitoring activities through various
forms of tracking. Land-users can report wildlife
using the CTA App.

» The necropsy program offered by the CTA
among coastal communities to monitor
parasites and zoonotic diseases. Since the
time of the consultation, the program has
expanded to also include the inland
communities.

» Wildlife protection and habitat restoration
activities.

» The incorporation of Elders knowledge and
traditional hunting practices in activities related
to wildlife monitoring and conservation.

» Changes to hunting practices including hunting
restrictions to allow wildlife populations to
recover, reducing harvesting after large forest
fires, and hunting in the south of Québec and
Ontario further from the communities.

» The work of public safety officers to manage
predators found near communities.

» Local trainings on polar bear encounters
and deterrence.

Recommendations for additional adaptation
activities included:

» Protecting more of Eeyou Istchee wildlife
and habitats through establishing parks and
conservation areas,

» Implementing habitat enrichment projects,

» Collaborating with other First Nations on wildlife
monitoring and tracking projects,

» Collaborating with scientific and research
institutions so that policy development and
decision making can be done adapting to the
Cree way.

Cree Regional Climate Forum
Consultation

Following the CRCF workshop on existing and
potential adaptation strategies, emphasis was
put on local engagement, impact assessment
and collaboration between governing bodies

to monitor and mitigate wildlife changes.
Participants suggested hiring local climate
change coordinators, implementing citizen
science monitoring activities, creating wildlife
directives such as a forestry management plan
for moose, doing cumulative impact assessments
to consider the impacts of climate and human
activities (e.g., forestry and mining) on wildlife,
and hosting land-based training to enhance food
harvesting skills.
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TABLE 45. REGIONAL RESPONSE RATING TO CHANGES IN WILDLIFE POPULATION

0 1

Eeyou
Istchee

MODERATE

4

7.6.7
Confidence Scale

The confidence of regional exposure to wildlife
population changes is rated as high due to a large
body of evidence.

The confidence of severity of impacts to wildlife
population changes is rated as moderate. There is
limited information on impacts in Eeyou Istchee
ecosystems and the complexity of indirect impacts
on the population of Eeyou Istchee (e.g. food
security, cultural impacts).

The confidence in regional response to changes in
temperature is rated high for Eeyou Istchee since
the region has several entities highly engaged in
monitoring wildlife changes and adapting cultural
activities and harvesting in response to these
changes.

7.6.8
Assessment of Regional Vulnerabilities
to Changes in Wildlife

By applying the risk assessment formula (Table
46), the Environmental Health team arrived at

a vulnerability rating of 5 - Extreme. This is
calculated using the following formula: Exposure
(6) + Impact severity (6) - Response (4) = 8. This
rating indicates extreme regional vulnerability

of the population of Eeyou Istchee to changes in
wildlife. In other words, while some adaptation
strategies are already in place to mitigate the
effects of these changes, these are limited in the
face of the combined exposure to and severity of
the hazard. This final rating highlights the urgent
need to increase support for regional adaptive
measures to address the significant impacts wild-
life changes are expected to have on the health
and well-being of the population of Eeyou Istchee.

TABLE 46. CLIMATE HAZARD VULNERABILITY RATING OF CHANGES IN WILDLIFE

POPULATION

Calculated value

(Exposure + Impact 2 3
Severity — Response)

Vulnerability

. o 1
rating
Vulnerability to NONE LOW

climate hazard

MODERATE
TO HIGH
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7.6.9
Risk Assessment

Based on the likelihood (6 - Almost certain) and impact severity (6 - Catastrophic) calculated above,
the risk associated to changes in wildlife populations was identified as 6-Extreme (Table 47).

TABLE 47. RISK ASSESSMENT OF CHANGES IN WILDLIFE POPULATIONS

SEVERITY OF POTENTIAL IMPACTS (CONSEQUENCES)

1 2 3 4 5 6
Minor Slight Moderate Severe Very Catastrophic
Severe

Rare

2
Very
Unlikely

3
Unlikely

4
Probable

Likely

6 Changes
Almost to Wildlife
certain Population

2 3 5 6

RISK - Low Moderate Very High Extreme
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I / I /
CHANGES
IN VEGETATION

Understanding how climate change affects plant
life is vital for grasping its broader impact on
Eeyouch/Eenouch. Plants are essential not just for
food and medicine but also for cultural practices
and identity. Similarly to wildlife species, certain
plant and tree species can be considered cultural
keystone species for the Crees due to their high
cultural significance. This section provides an
overview of the type of vegetation found in the
region and delves into the relationship between
vegetation and Cree culture and livelihood amidst
changing climate conditions. Many plant species
can be currently found in the two main vegetation
types of Eeyou Istchee, wetlands and forests (BC2
Inter-Nation Collaboration, 2021a).

Wetlands

Wetlands provide a key ecosystem maintenance
function which includes water purification and
supply, flood and erosion control, carbon storage
and sequestration, and habitat for biodiversity.
Eeyou Istchee’s vast territory spans a wide range
of wetlands including peatlands (fen and forested
bogs), swamps, salt marshes, and shallow water
(BC2 Inter-Nation Collaboration, 2021a). These
areas represent important reservoirs for

biodiversity and carbon sequestration; thus, their
preservation is crucial to climate change adaptation
(The Grand Council of the Crees, 2022). The James
and Hudson Bay Lowlands are some of the largest
peatlands in the world and constitute some of

the greatest global carbon sinks. However, it is
uncertain how their role will be affected by
changes in climate (Hennigs & Bleau, 2017).

Forests

Eeyou Istchee features two primary forest types:
the spruce moss forest (Boreal tundra woodland)
in the south and the spruce lichen forest (Boreal
coniferous) in the north (Figure 19). Other less
widespread forests include the woodland tundra
in the north, fir forest with white birch in the
south, and a grassland Arctic tundra between
Chisasibi and Whapmagoostui along James Bay
(BC2 Inter-Nation Collaboration, 2021a). Figure 19
presents the distribution of forest types across
the region. The territory is mainly covered by
coniferous species, with smaller areas of tundra,
boreal heath, and subarctic heath in the north,
and mixed trees in the south. Mixedwood stands
are culturally significant to the Eeyou/Eenou
population, providing diverse habitats, materials,
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medicines, and serving as landmarks for Cree blueberries, raspberries, cloudberries, cranberries,

tallymen. Boreal forest plants have historically and various barks and plants, remain important
supplied Eeyouch/Eenouch with essential for beverages and aromatic substances (BC2
nutrients like vitamins and minerals. Although Inter-Nation Collaboration, 2021a).

plant use has evolved, certain species, such as

FIGURE 19. MAP OF EEYOU ISTCHEE'S FOREST TYPES
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R

66
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Source: Image adapted from BC2 Inter-Nation Collaboration (2021a).
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7.7.1
Historical and Projected Climate Data

To better understand how climate change will
influence changes in vegetation for Eeyou Istchee,
climate indicators related to changes in tempera-
ture and precipitation were used to complement
scientific literature and community consultations.
The climate indicators used are listed below,
regional and community data can be found

in Appendices A and B:

» Mean annual temperature,
» Mean spring temperature,

» Mean summer temperature,
» Mean fall temperature,

» Total annual precipitation,

» Total spring precipitation,

» Total summer precipitation,
» Total fall precipitation,

» Annual number of wet days,
» Number of spring wet days,
» Number of summer wet days,
» Number of fall wet days,

» Annual number of periods with at least
5 consecutive dry days,

» Annual number of consecutive wet days.

Impacts on Wetlands

Climate modeling indicates that changes in vege-
tation are expected to mirror shifts observed in
wildlife populations, with a gradual northward
movement of plant distributions (Gauthier et al.,
2015). Wetlands in parts of northern Québec are
expanding because of erosion and permafrost
thawing (Ropars et al., 2022). Limited literature
exists on the effect of climate change on these

ecosystems in Canada but changes in water
discharge, groundwater table, length of the
growing season and winter snow cover are known
to have modifying effects on subarctic peatland
(Schouten et al., 1992). James Bay peatlands may
be both positively and negatively affected by
changes in climate. The vicinity of Eastmain

and La Grande complex registered higher peat
accumulation rates due to higher temperatures.
Peatlands’ high humidity and lower forest density
may provide an effective fire barrier (Garneau

et al., 2014), and carbon fixation could increase
in peatlands north of the 51° parallel. However,
the quality of the important ecological functions
provided may be negatively impacted by changes
in temperature, water input or nutrient levels
(Hennigs & Bleau, 2017), with peatlands located
on permafrost likely to disappear with higher
temperatures (Ropars et al., 2022). Turetsky et al.
(2015) emphasize how climate-induced drought
and drainage increase peatlands’ vulnerability to
fires, resulting in the release of significant GHG
emissions. More research is needed to establish
whether these combined changes will amplify
peatland carbon sink functions or become a
source of carbon emissions (Hennigs &

Bleau, 2017).

Another noticeable climate-induced alteration in
vegetation, the greening of landscapes, is expected
to particularly impact the Arctic and subarctic
tundra, and open woodlands. A warming climate
and prolonged growing seasons have spurred

the rapid spread of shrub species like dwarf birch
(Betula glandulosa Michaux) across Northern
Québec (Ropars & Boudreau, 2012; Tremblay et
al., 2012). The colonization of shrub species can
induce significant change, such as altering light
and temperature conditions for other plant
communities and modifying soil thermal and
moisture regimes, subsequently influencing
microbial activity (Myers-Smith et al., 2011).
Experimental studies indicate that increased
shrub cover generally results in a decrease in plant
species richness and coverage (Klein et al., 2004).
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Impacts on Forests

Regarding forests, the gradual northward migration
has been observed among deciduous trees species
towards boreal zones, although their migration
speed does not match the quick change of climate
zone (Boisvert-Marsh et al., 2014). Extreme
summer weather, such as drought, could lead

to forest cover thinning in the boreal forest and
may cause closed forests to transition to lower-
productivity woodlands (Gauthier et al., 2015).
The current composition of the boreal forest
stands to be strongly impacted by the effect of
climate change in a relatively short timeframe.

By 2100, strong climate forcing could hinder the
growth of spruce, pine, larch, balsam fir and other
boreal species. This decline in productivity may
lead to a climatic debt (Taylor et al., 2017) due to
the increased growth of thermophilous species
not fully offsetting losses in boreal species
(Boulanger et al., 2023). Boulanger et al. (2023),
suggest that two major climate-change-related
natural disturbances will impact Québec’s forests:
wildfires and spruce budworm (Choristoneura
fumiferana) outbreaks. Spruce budworm outbreaks
were shown to last on average 6 years longer with
15% greater defoliation for the

2081-2100 period (Gray, 2008).

Impacts on Non-Timber Vegetation

Berteaux et al. (2014) note that climate change
has been linked to changes in plant phenology

in Québec and globally. However, it is important
to note that Eeyouch/Eenouch harvest medicinal
plants and wild berries in climate-sensitive areas
like peatlands. Honeycutt (1995) observed that
freeze-thaw cycles could result in microbial
die-off and nutrient flushes, hindering certain
plant species from capitalizing on them during
the growing season. Additionally, warmer winters
may lead to the loss of insulating snow for
cold-sensitive species, triggering widespread
effects like ice encasement and delayed budburst
in flower production (Bokhorst et al., 2011; Rixen
et al.,, 2022; Ropars et al., 2022). Plants have been

observed to flower on average two to five days
earlier each year. These changes are bound to
impact pollinators and affect the length of the
growing season, which has already been observed
to start earlier in the spring and to be several days
longer (Samson, 2012). Length of a growth season
for many plant species will be consistent with the
length of the frost-free season, or the number of
days where the temperature remains above 0°C.
The length of frost-free seasons across the region
is projected to increase over time (Cuciurean et
al.,, 2011).

Coastal areas and estuaries also represent produc-
tive ecosystems and ideal habitats for multiple
plant and animal species. Increases in temperatures
and a decrease in ice cover affect wave amplitude,
current, salinity intrusion, sediment transportation
processes and residual circulation in the estuary,
which in turn impact local flora and fauna (Wang
et al., 2012). Eelgrass is a coastal plant species
affected by climate change because it depends

on light, temperature, and nutrients for its
survival and growth (Kaldy, 2014). As expressed

by land-users during consultations, a reduction

in eelgrass is often correlated with a decrease in
geese populations along the coastline. See section
7.6 - Changes in Wildlife Populations for more
information on the effects of climate change

on wildlife species.

7.7.2
Exposure Analysis

The Environmental Health team assigned this
hazard a score of 29 and rated the exposure of
Eeyou Istchee to changes in vegetation as 6 - Very
high (Table 48). Our team found the frequency
scale less relevant for this issue which would most
likely be reflected as gradual changes in growing
seasons and growing regions. This corresponds to
an exposure rating of 6 - Very high exposure for
both the region and the communities (Table 49).
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TABLE 48. EXPOSURE TO VEGETATION CHANGES AT THE REGIONAL
AND COMMUNITY LEVELS

Temporal exposure

RARE

VERY UNLIKELY

Occurs every
50 - 100 years
and includes

UNLIKELY

PROBABLE

ALMOST

SISEEE CERTAIN

Occurs

Frequency of Hazards with hazards that have Occursevery Occurs every  every Ihe hazard
return periods not occurred but occurs
occurrence >100 years. are reported to 20-50years 5-20years 5 years annually.
be more likely or less
to occur in the
near future.
Less than Between a Beztw;.egz} Betweeno :;t_wle:;%a 100%
Probability of al1%chance  1-2% chance ah - f° a10-50% h ] chance of
occurrence of occurrence  of occurrence chance o chance of ¢hance o ST e
in any year. in any year. occurrence occurrence occurrence injany year.
in any year. in any year. in any year.
Duration of
(e;b)il?r)f:;ecourse Ia.e;;;han <5 days 5to10days 10to20days @ -i--iioi) Continuous
of a given year)
Spatial exposure NONE VERY LIMITED MODERATE VERY HIGH
Very Localized Either all
Across localized (neighborhood One Multiple coastal or A
the - - . Eeyou
region fa fg\{\/ or sector.of a communities  communities all InIan.d. stehee
individuals) community) communities
Extent
of
exposure
Commu. eSS than 5to 10% 10 to 25% 25 to 50% 50% to 75% PUAEIERGELL
nities 5% of thg of the of the of the of the 75% of the
community community community community community community
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TABLE 49. EXPOSURE RATING TO VEGETATION CHANGES FOR THE REGION

AND ITS NINE COMMUNITIES

DURATION

LOCATION FREQUENCY OF PROBABILITY OF OF EXPOSURE EXTENT OF

OCCURRENCE OCCURRENCE (over the course EXPOSURE
of a given year)

6 6 5 6

Eeyou Istchee  The hazard 100% chance Seasonal All of Eeyou
occurs annually of occurrence Istchee

in any year

6 6 5 6

Whapmagoostui  The hazard 100% chance of Seasonal More than
occurs annually occurrence in any year 100 individuals
6 6 5 6

Chisasibi The hazard 100% chance of Seasonal More than
occurs annually occurrence in any year 100 individuals
6 6 5 6

Wemindji The hazard 100% chance of Seasonal More than
occurs annually occurrence in any year 100 individuals
6 6 5 6

Eastmain The hazard 100% chance of Seasonal More than
occurs annually occurrence in any year 100 individuals
6 6 5 6

Waskaganish The hazard 100% chance of Seasonal More than
occurs annually occurrence in any year 100 individuals
6 6 5 6

Nemaska The hazard 100% chance of Seasonal More than
occurs annually occurrence in any year 100 individuals
6 6 5 6

Waswanipi The hazard 100% chance of Seasonal More than
occurs annually occurrence in any year 100 individuals

. 6 6 5 6

Qujé-
The hazard 100% chance of Seasonal More than

Bougoumou . s
occurs annually occurrence in any year 100 individuals
6 6 5 6

Mistissini The hazard 100% chance of Seasonal More than

occurs annually

occurrence in any year

100 individuals

VRAC - CBHSSIB

EXPOSURE
RATING

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6
Very high

6

Very high
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7.7.3
Potential Health-Related Impacts
of Changes in Vegetation

Health-related impacts connected to changes
in vegetation due to climate change have been
identified below for Eeyou Istchee:

» Impacts on Cree culture and food security

Impacts on Cree Culture
and Food Security

Changes in vegetation across Eeyou Istchee are
likely to disrupt cultural continuity and impact the
ability of Eeyouch/Eenouch to forage for traditional
plants and pass these important teachings to

future generations (Indigenous Climate Hub, n.d.-b).

Sacred sites and Ceremonies that depend on
specific locations or resources, such as medicinal
plants, herbs and barks face significant threats
from climate change as their distribution and
availability is altered (Indigenous Climate Hub,
n.d.-b). Medicinal plants have been reported to be
used in the management of conditions common
in Eeyou Istchee, such as diabetes, and have been
studied for their antidiabetic potential. A targeted
ethnobotanical study identified 18 plant species
prioritized for their potential to treat symptoms
associated with type 2 diabetes, illustrating the
importance of preserving traditional knowledge

POTENTIAL
IMPACT

» Decrease on the reliance on
Eeyou/Eenou traditional
knowledge

» Altered ecosystems
and wildlife

TYPE
OF IMPACT

» Psychosocial impacts,
solastalgia, food insecurity

» Food insecurity, solastalgia,
impact on Eeyou/Eenou

and resources for sustainable alternative therapies
(Leduc et al., 2006). Changes in vegetation are also
associated to changes in animal behaviour which
has cascading impacts on local food systems and
affects the ability of Eeyouch/Eenouch to source
nutritious, affordable and culturally appropriate
foods in their territory (Cree Nation Mistissini

& Cree Nation Government, 2018). Elders,
land-users, tallymen and their families could be
confronted to the effects of changing vegetation
more often but ultimately all socio-demographic
groups would be impacted.

7.7.4
Severity of Potential Impacts

The team noted that changes in vegetation
would have little direct impact on fatalities,
injuries, evacuations, or damage to buildings
and infrastructure. However, concerns were
raised about increased pollen allergies and the
risks posed by invasive plants like giant hogweed.
Environmentally, the impact was expected to be
considerable. Since vegetation forms the foun-
dation of the food chain, any disruption could
have ripple effects on ecosystems and wildlife.
Similar to changes in animal populations, shifts
in vegetation could also threaten food security,
creating economic challenges for those who
rely on the land for sustenance. Beyond the

VULNERABLE
POPULATION

» Land-users, Elders,
youth, all groups

» Land-users, elders,
all groups

traditional knowledge and

medicine
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physical impacts, the Environmental Health
team recognized that changes in vegetation
could lead to heightened stress and anxiety.
The loss of familiar landscapes and disruptions
to traditional practices may contribute to a
deeper sense of uncertainty and distress within
communities. Elders, land-users, tallymen and

their families could experience the effects of
changing vegetation more strongly.

The Environmental Health team rated the
consequences of changes to the vegetation as
summarized in Table 50. This gave an overall score
of 8, which translates to a rating of 3 — Moderate.

TABLE 50. SEVERITY OF POTENTIAL IMPACTS OF CHANGES IN VEGETATION

(0] 1

2 3 4

NONE MINOR

SEVERE

Not likely to result in

FATALITIES fatalities within the
community.
Could injure fewer
INJURIES than 25 people
within community.
Not likely to result
in an evacuation
EVACUATION shelter-in-place
orders, or people
stranded.
Not likely to
PROPERTY result in property
DAMAGE damage within
the community.
CRITICAL Not likely to disrupt
INFRASTRUCTURE critical infrastructure

SERVICE DOMAIN

services.

ENVIRONMENTAL
IMPACT

Could cause severe
and irreversible
environmental

damage. Full clean
upnot possible.

BUSINESS/
FINANCIAL
IMPACT

Could result in losses
for an industry.

PSYCHOSOCIAL
IMPACT

Widespread psychosocial
impacts, e.g. mass panic,
widespread hoarding
and self-evacuation and
longterm psychological
impacts.
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7.7.5
Regional Response to
Changes in Vegetation

The regional response of Eeyou Istchee to changes
in vegetation, has been assessed as 3-Moderate
(Table 51 - see on next page), reflecting ongoing
efforts to adapt to changes in vegetation. Through
various consultations, community partners have
identified current practices and future opportuni-
ties to strengthen resilience to this hazard.

Climate Change Advisory
Committee Consultation

During discussions within the CCAC, participants
highlighted several measures already in place to
address changes in vegetation. These include:

» Researching and monitoring of vulnerable
plant species, such as eelgrass;

» Adapting traditional diets to include more
species that are thriving with changes in
vegetation seen in the region (e.g., ptarmigan
which thrives due to the growing presence
of willows);

» Adopting more local agriculture practices as
growing seasons expand through local garden-
ing, community greenhouses, and agriculture
programs, in order to promote food security
and sustainability.

Additional adaptation activities that were
recommended include:

» Monitoring programs for changes in berry
harvest over time;

» Training programs in gardening and composting
to increase local capacity for food production;

» Subsidies to support the production of
healthy foods.

Consultation and Fire Chiefs
and Public Safety Officers Meeting

This consultation explored agricultural opportuni-
ties linked to longer growing seasons. Participants
recognized the potential to expand food produc-
tion in the region as the climate becomes more
conducive to farming. Discussions emphasized
the importance of preparing for a future where
agriculture plays a greater role in supporting the
community, especially in addressing food security
and reducing reliance on external resources.

Cree Regional Climate Forum
Consultation

At the CRCF, participants reflected on existing
and potential strategies for adapting to vegetation
changes. Many expressed interests in expanding
agriculture across the region. Promoting native
species, such as eelgrass, was identified as a
priority to support wildlife, particularly geese,
whose feeding habitats depend on these plants.
Concerns about the impact of climate change

on berry harvests were a recurring theme.
Participants noted that berries are now

smaller, mushy, less sweet, and harder to pick.
The blueberry picking season has also shortened
significantly, disrupting both traditional practices
and community food systems. Shifts in medicinal
plants, increased shrub growth in the tundra, and
the spread of invasive species were also noted,
with participants emphasizing the need for
strategies to manage these ecological changes.

7.7.6
Confidence Scale

Confidence of exposure to changes in vegetation
due to increasing temperature and precipitation
was rated as high.

Confidence of the severity of impacts of climate-
related changes in vegetation has been rated as
moderate. An understanding of the effects that
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TABLE 51. REGIONAL RESPONSE RATING TO CHANGES IN VEGETATION

(o) 1

2

RESPONSE NONE VERY LOW LOW

Eeyou
Istchee

MODERATE

the changed growth season will have on the
region, and on specific plants of value to the
Crees is limited but in development.

Confidence of regional response to changes in
vegetation is moderate. Adaptive measures at
the community level help mitigate the negative
effects of vegetation changes, but regional
coordination remains limited.

7.7.7
Assessment of Regional Vulnerabilities
to Changes in Vegetation

By applying the risk assessment formula (Table
52), the Environmental Health team arrived at

a vulnerability rating of 4 — High based on the
following formula: Exposure (6) + Impact Severity
(3) - Response (3) = 6. This rating indicates high

regional vulnerability to vegetation changes. This
is slightly lower than the vulnerability to other
climate hazards which has been rated extreme.
This difference is partly because, while having
serious implications on the health of Eeyouch/
Eenouch, vegetation changes are less likely to
cause acute health impacts such as injury or
death. As a result, the Environmental Health team
rated the severity of these impacts slightly lower
in comparison. Moreover, it is important to note
that many adaptation strategies are already in
place across the territory to mitigate the effects
of these changes, such as a focus on northern
agriculture and the creation of greenhouses to
promote local food production. This final rating
shows the need to increase support for regional
adaptive measures to address the impacts vegeta-
tion changes are expected to have on the health
and well-being of the population of Eeyou Istchee.

TABLE 52. CLIMATE HAZARD VULNERABILITY RATING OF CHANGES IN VEGETATION

Calculated value

(Exposure + Impact 2 3
Severity — Response)

Vulnerability
rating

Vulnerability to

. NONE
climate hazard

Low

VRAC - CBHSSIB

MODERATE
TO HIGH
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7.7.8
Risk Assessment

Based on the likelihood (6 — Almost certain) and impact severity (3 — Moderate) calculated above,
the risk associated to changes in vegetation was identified as 4-High (Table 53).

TABLE 53. RISK ASSESSMENT OF CHANGES IN VEGETATION

SEVERITY OF POTENTIAL IMPACTS (CONSEQUENCES)

1 2 3 4 5 6
Minor Slight Moderate Severe Very Catastrophic
Severe

Rare

2
Very
Unlikely

3
Unlikely

VA
Probable

Likely

6 Changes
Almost in
certain vegetation

2 3 4 5 6

RISK - Low Moderate High Very High Extreme
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The report highlights the high degree of inter-
connectedness that exists within and across
ecosystems and all aspects of life in Eeyou
Istchee, demonstrating the importance of these
relationships to the Cree way of life (Figure 20 -
see on next page). Eeyouch/Eenouch know that
Miyupimaatisiiun, being alive well, is not limited
to physical health but inevitably links an individual,
a community, a Nation’s health and well-being to
that of the land, the waters and the animals
(Gonet, 2024; Radu & House, 2015). The close

interdependence of ecosystems may amplify
each climate hazard’s impact severity and even
produce compound climate risks (Clain, 2023).
This interconnectedness spans across domains
and it is often captured with the pan-Indigenous
expression All My Relations, which recognizes not
only the deep connection among all aspects of
life but also the responsibility that each one of

us holds towards each other and everything

that is (Government of Alberta, 2004).
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INTERCONNECTEDNESS OF ECOSYSTEMS
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A vulnerability assessment and a risk assessment
were performed for each climate hazard. Vulnera-
bility assessments combine measures of exposure,
impact severity, and response, while risk assess-
ments consider the likelihood of occurrence and
potential impact severity.

The vulnerability and risk assessment ratings

for each hazard were then visualised on a
two-dimensional matrix (Table 1 - see on

next page). However, this matrix should not be
considered a quantitative comparison or ranking
of hazards. Since likelihood of occurrence is taken
into account when calculating both vulnerability
and risk, a quantitative comparison of these two
ratings inappropriate and lead to a double count.

All climate hazards discussed in this report were
assigned a rating ranging from High to Extreme
in terms of both risk and vulnerability.

This approach provided a visual overview of the
most concerning hazards at the regional scale

in terms of both vulnerability and risk. While all
hazards are likely to affect Eeyouch/Eenouch,
they will do so to a varying degree, making some
hazards more urgent than others when it comes
to adaptation.
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RISK AND VULNERABILITY COMPARISON TOOL

SYMBOL HAZARD SYMBOL HAZARD

*I-)‘- Changes in temperature Changes in wind patterns

Changes in precipitation Forest fires

=D
o
@ 0
Changes in vegetation I& Landslides and erosion
X
“ 13
v Changes to wildlife populations

VULNERABILITY RATING

3 6
Moderate Extreme
to High

None Low

1
Very Low

2
Low

3
Moderate

>8

RISK RATING

Very High

=9

6
Extreme
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As can be seen on the matrix, changes to wildlife
populations is rated 5 (Extreme) with respect

to both Risk and Vulnerability. Shifts in species
distribution and abundance threaten both
ecosystem integrity and the traditional livelihoods
of Eeyouch/Eenouch. Collaboration with commu-
nities, regional entities such as CTA and ministries
such as the Quebec Ministére de I’Environnement,
de la Lutte contre les changements climatigues,
de la Faune et des Parcs may support the
implementation of community-led monitoring
programs and strengthen local capacity to
prevent and/or adapt to shifts in ecosystems.

Weather-related hazards, namely changes in
temperature, forest fires, changes in wind-
patterns and landslides & erosion. Each of these
hazards were assigned a vulnerability rating of

5 (Extreme) and a risk of 4 (Very High). These
threats call for robust rapid-response planning:
regional evacuation routes and protocols that are
co-developed with communities, early-warning
systems (from ground sensors to satellite alerts),
land-use planning integrating firebreaks, slope
stabilization measures, erosion-control infrastruc-
ture, adaptations to public buildings and homes
for passive cooling, and improved insulation to
reduce direct heat exposure.

Changes in precipitation and changes in
vegetation were both assigned vulnerability
and risk ratings of 4 (High). These hazards
warrant concerted action, such as: smart
drainage, flood preparedness as well as
plant monitoring and restoration.
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The findings of this report help validate observa-
tions from community members and land-users;
seasonal patterns are changing, wildlife behaviors
are shifting, and weather events are becoming
more severe and unpredictable. These changes
are not just environmental; they have tangible
effects on the overall health of Eeyouch/

FOOD AND WATER SECURITY

Eenouch by damaging infrastructure, impacting
food security, and undermining cultural continuity
(Table 54). The following themes have been
identified as a common thread across climate
hazards and a priority in the context of

climate action:

Food security is central to climate change conversations in Eeyou Istchee. All climate
hazards identified have been linked to altered or decreased access to traditional foods,
impacting everything from berry picking to the migration of wildlife species. These
impacts result in greater dependence on imported foods, which are expensive and
often lack the nutritional benefits of traditional diets. This dietary transition has very
direct health consequences for Eeyouch/Eenouch, leading to increased rates of diabetes
and otherchronic diseases. Drastic changes to the ways people access traditional foods
inevitably undermine cultural identity, knowledge sharing, and overall community
well-being (Idrobo et al., 2024; Radu & House, 2015).
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PUBLIC HEALTH AND SAFETY

Increases in temperature and changes in precipitation patterns heighten the risk of flooding,
erosion and infrastructure damage, threatening essential travel routes, access to services
and the safety of homes and public buildings (Bush & Lemmen, 2019). Increased frequency
and severity of extreme heat events pose a threat to health by increasing risk of heat-related
illnesses including respiratory and cardiovascular disease. Increased heat also impacts
public safety by increasing the risk of forest fires. Shifting ecosystems due to temperature
and precipitation changes are also increasing the risk of waterborne and vector-borne
diseases becoming more prevalentin Eeyou Istchee.

MENTAL HEALTH
AND CULTURAL CONTINUITY

Beyond the physical effects, the mental health toll of climate change is also a growing
concern for Eeyouch/Eenouch. The loss of traditional lands due to environmental degradation
and extreme weather events has been linked to increased stress and anxiety and may
contribute to psycho-social issues. These impacts are particularly felt by Elders, land-users
and youth whose past, present and future are closely tied to the land (NCCIH, 2022).
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SUMMARY OF POTENTIAL HEALTH-RELATED IMPACTS

IMPACT

Increased heat
exposure

Decrease in
ice safety

Changes in snow
conditions on traditional
travelling routes

(slush, etc.)

Decrease on the
reliance of Cree
traditional knowledge

Changes in wildlife
availability, behavior
and distribution

Foodborne illness due
to an impact on cold
supply chain

Contamination of
alternative and traditional
water supplies

Invasive insects (e.g. ticks)
and vector-borne infections

Property
damage

OF IMPACTS
(climate projections, specific
vulnerabilities, etc.)

v

» Warmer summer temperature,
Absence of physical heat
acclimatation of population

in Eeyou Istchee.

v

» Warmer mean autumn, winter

and spring temperature,

Late fall freeze-up and early spring

weather,

» Changes in weather patterns and
high variability of ice conditions

v

» Warmer winter temperature
and early spring weather.

» Changes in weather patterns and
high variability of ice conditions,

» Decrease in the applicability of
Cree traditional knowledge related
to ice conditions.

» Warmer winter temperature
and early spring weather.

» Changes in weather patterns and
high variability of ice conditions,

» Decrease in the applicability of
Cree traditional knowledge related
to ice conditions.

» Warmer annual temperature,

» Longer frost-free season.

» Increase in annual growing-
degree days.

» Warmer fall, summer and spring
temperatures.

» Warmer temperature (increased
microbial reproduction)

> Warmer annual temperature.

> Flooding from early spring thaw,
» Warmer spring and summer
temperature.

Warmer annual mean temperature,

CONSEQUENCES

Heat-related disorders such as
heat cramps, heat exhaustion
and heat stroke.

Aggravation of chronic illness
including r;espiratory and
cardiovascular illnesses,
injuries, fatalities.

Injuries, hypothermia,
drowning, fatalities,
psychosocial impacts.

Injuries, fatalities,
psychosocial impacts.

Injuries, fatalities, psychosocial
impacts, loss of opportunities to
pass on knowledge and skills to
future generations, loss of cultur-
al identity, solastalgia.

Decreased activity on the land,
psychosocial impacts, food
insecurity (traditional foods),
shifts in the timing of harvesting,
changes to species availability
(invasive species).

Food related illnesses,
fatalities.

Water related illnesses,
fatalities.

Injuries, infections, food
insecurity (traditional food).

Injuries, psychosocial impacts,
mould allergies and respiratory
illness.
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WITH OTHER
HAZARDS

Temperature

Precipitations,
temperature,
landslides

Precipitations,
temperature

Precipitations,
temperature

Temperature,
precipitation, changes
in wildlife population,
changes in vegetation,
forest fires

Temperature

Precipitation,
Temperature.

Temperature, Changes
in wildlife population.

Temperature, precipitation,
landslide and erosion, forest
fires.
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Many knowledge gaps exist regarding climate
data in Eeyou Istchee. Climate research centred
on Indigenous populations in Canada remains
unequal with some geographic locations, such as
the Arctic, being overrepresented (NCCIH, 2022)
and others, such as the subarctic, being over-
looked. The following are the main limitations

to this climate vulnerability and risk assessment:

Lack of climate data

Climate data specific to Eeyou Istchee is extremely
limited. Climate data by hazard is not always
accessible at the local level, and the distance
between communities, combined with the
scarcity of meteorological stations, has required

a more regional rather than localized analysis,
which may fail to capture community-level
specificities.

Subjective nature of assessment

While the team aimed to conduct an unbiased
analysis of regional climate vulnerability and risk,
this process involves a certain degree of subjecti-
vity. The team strived to involve all communities
in equal measure. However, participation was
uneven both within and across communities,
which resulted in this regional assessment
reflecting some community or individual

realities more than others.

Challenges in assessing
cumulative risks

The combined impact of multiple climate hazards
and social determinants of health is difficult to
quantify. There is a lack of studies analyzing the
intersection of social determinants of health and
climate vulnerabilities, particularly in Indigenous
contexts.
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This vulnerability and risk assessment confirm
that Eeyou Istchee is facing increasing and

interconnected climate change related challenges.

The increased risks posed by forest fires, land-
slides and erosion, changing wind patterns, rising
temperatures, and changes in wildlife populations
rank as the most critical climate hazards due to
their high probability and severe or catastrophic
impacts. Shifts in precipitation and forest
ecosystems also present significant concerns.

To address these challenges, and in accordance
with the CNG’s Climate Change Declaration

and Call to Action ~<lo-<69" | WANISHKAAKWH |
Wake Up which emerged from the CRCF
(Appendix E), the team identified three priority
areas for adaptation: access to the land and
cultural preservation, physical and mental
health, and infrastructure:

» Climate change adaptation efforts should
guarantee the unimpeded access of all
Eeyouch/Eenouch to their traditional
territory to preserve cultural continuity.

» Climate change adaptation strategies
should support traditional activities in
a rapidly changing environment to limit
exposure to potential risks (i.e., changing
ice conditions, vector-borne diseases) thus
guaranteeing their beneficial effects on
Cree physical, mental and spiritual health
and well-being.

» Climate change adaptation strategies
should address public safety needs by
ensuring all infrastructure in the territory
can withstand extreme weather events and
climate-related environmental changes.

This assessment aligns with the key priority areas
of the 2024 CRCF, which emphasized the urgency
of climate adaptation, the necessity of Cree-led
action, and the centrality of integrating both TEK
and scientific expertise; focusing particularly on
education and intergenerational knowledge-
sharing. These priority areas will serve as the
foundation for the Regional Climate Adaptation
Plan (PARC), guiding actions to promote resilience,
sovereignty and protect the health, safety, and
well-being of all Eeyouch/Eenouch.
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