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1| Purpose

A Climate Risk and VuInerabiIity Assessment is a process of exploring how

climate change might affect a community, its environment, and the people who live there. The
assessment gathers insights from community members, existing knowledge, and climate data to
understand potential impacts such as temperature changes, extreme weather, and shifts in the
natural environment. The goal is to provide a clearer picture of how these changes might influence
resources, land, and ways of life, while highlighting areas where communities might need support.
By combining scientific data with local and cultural knowledge, this review helps communities
identify potential risks and consider ways to adapt or prepare. It's about creating a shared
understanding of climate change’s effects and exploring opportunities to stay resilient in the face of
future challenges.

This document serves as a reference for engagements and surveys, helping Métis Nation Citizens
in Alberta consider climate change and future adaptations. It outlines climate change impacts on
Métis communities and Alberta’s environment.

This document includes background information to help guide conversations and decision-making
related to climate change. It is also designed to assist Citizens in considering the long-term
implications of climate change on livelihoods and community resilience.

A Collaborative Approach

This process is a collaborative approach between the the Otipemisiwak Métis Government of the
Métis Nation within Alberta and The Resilience Institute that aims to ensure that the voices of Métis
Citizens are heard and included in the decision-making process about climate change and future
adaptation strategies. The collaboration will help identify the risks and vulnerabilities that climate
change poses to Métis ways of life and provide insights to guide adaptation efforts in the future.

What You Can Expect

Through the journey, we will be inviting your input on how climate change has affected or may
affect you and your community now and in the future. Opportunities to provide input through
virtual and in-person engagements, combined with projections about future climate change will
help shape the final report. The final report will provide an overview of the risks that climate change
may bring and the consequences of those risks in the context of the knowledge, values, and
priorities of Métis Citizens. Going forward, it will be equally important that Métis knowledge and
perspectives drive the conversations and solutions around potential strategies to address climate
change risks — known as adaptation.
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Gratitude

Our team at The Resilience Institute is grateful for
the opportunity to partner with the Otipemisiwak
Métis Government of the Métis Nation within
Alberta, Environment and Climate Change
Department on this important endeavour to
determine and understand the past and future
impacts of climate change on Métis livelihoods,
with a specific emphasis on cultural continuity.

For more information about the Otipemisiwak
Métis Government of the Métis Nation within
Alberta, Environment & Climate Change
Department, visit albertametis.com/programs-
services/environment-climate.

The Resilience Institute is a national charitable
organization with a home base in Alberta. Our
diverse team of knowledge holders work to
minimize suffering caused by climate impacts.
Unique to our work is that we actively weave
multiple ways of knowing to advance local change
and inspire transformative thinking about systems
and approaches to resilience. Our initiatives

can be thought of as “readying” communities

for climate action in both mitigation and
adaptation. We partner with local and Indigenous
communities, academia, government and other
charities to co-develop and deliver programming.

For this initiative, our team has partnered

with Climalogik Inc. to bring the best possible
information about future climate change
projections, along with maps, and figures to
enable Métis Citizens across Alberta make
informed decisions about how to address the
potential hazards of climate change. Climalogik

is a Calgary, Alberta-based multidisciplinary
environment and engineering consulting firm with
expertise in climate services.

)

l CLIMALOGIK | climalogik.ca

Linking science and decision-making
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The purpose of the Otipemisiwak

Métis Government of the Métis Nation
within Alberta, Environment & Climate
Change Department is to preserve Métis
traditional and cultural ways of life. The
Nation's Government strives to reduce
our carbon footprint and the damaging
effects of climate change.

Our Environment Team is responsible
for our environmental monitoring
and conservation efforts, including
Askiy, the Nation’s community-driven
environmental monitoring initiative.

Our Climate Team is responsible for
delivering the Nation’s Climate Change
Action Plan, including collaborative
projects related to renewable energy,
energy and sustainability, and Citizen
engagement and policy.
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4 | Walking in Two Worlds

We are the bridge. We see the best in both worlds, and we are
open to new ideas for how to move forward to set things right.
(Métis National Council, 2024, p. 14)

Many Métis Citizens are familiar with the concept of Walking in Two Worlds, with one foot in the
Indigenous world and the other in the non-Indigenous world. Our work together on climate change
also employs this approach, putting Métis Citizens’ local knowledge, observations, and stories on
equal footing with the scientific data collected through weather stations and other data collection
methods.

For example, the Otipemisiwak Métis Government of the Métis Nation within Alberta, Environment
& Climate Change Department, has been collecting important observations from its Citizens that
document the changing climate.

Further, the climate projections shared below that describe how the climate may change in the
future, are also based partly on observations from land-based and Indigenous peoples around the
world. Stories of weather events from our Métis Elders and other weather-related teachings are also
important for understanding climate change.

In the spirit of working with the best of both worlds, as we share the scientific understanding of
climate change, we also balance this by sharing one relevant Indigenous understanding of climate
change. This understanding is rooted in the Northern Michif concepts of wahkotowin — a sense of
kinship with our plant and animal relatives as well as the land, water, and air, etc., and pastdhowin

— which refers to ‘stepping over’ or breaking the natural laws that were provided by Creator. These
natural laws provide guidance on how humans can be ‘good relatives’ to all our relations, including
the land, and when they are broken there are consequences that can impact the friends, family, and
descendants of those who break these laws.
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Through the lens of wahkotowin, the greenhouse gases (GHGs) called fossil fuels that we burn for
energy and that contribute most of the harmful emissions that are causing climate change (e.g.,
coal, gasoline, natural gas) can also be considered ‘ancient sunshine.” These sources of energy
ultimately came as light from Grandfather Sun, were transformed into living matter by our Plant
Relatives, and then consumed by our Animal Relatives. They were then buried and transformed by
Mother Earth over millions and millions of years into the powerful sources of energy we use today.
In essence, these energy sources can be considered gifts from our relatives, which then begs the
question of how we are using these gifts. From this view, the disrespectful and often wasteful use of
these gifts (i.e., excessive energy use) constitutes a form of pastahowin that is being committed by
many of us, and the consequence of this behaviour is climate change, which will impact our friends,
families, and descendants for generations to come.

As summarized in Figure 1, from an Indigenous perspective, the root cause of climate change is
a lack of care and respect for Mother Earth, and our way forward is to reconnect with the land, to
know and heal the land and ourselves, for future generations.
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5 | Overview of Key Climate Change Concepts

The goal of this section is to introduce and outline a few key climate change terms and concepts.
If you are interested in a deeper dive into the subject, we have provided a selection of useful
references at the end of this document.

Climate Change

Climate change refers to long-term shifts in average weather patterns, including significant changes
in temperature and precipitation. Human activities, like greenhouse gas emissions, primarily drive
these shifts by altering atmospheric composition. While weather changes rapidly, climate changes
more slowly, but both are important in understanding how our environment is evolving.

-

Weather Climate

Tells you what to wear each day Tells you what types of clothing to
have in your closet

0.9 94

\’qg?

This image shows the difference between weather and climate. Weather tells you what to wear each day, like if you
need a jacket or sunglasses. Climate tells you what types of clothes to have in your closet, based on the long-term
weather patterns in your area. /

This diagram illustrates the difference between weather and climate, helping to clarify how they are
related but distinct concepts.

e Weather describes the short-term atmospheric conditions, such as temperature, humidity,
precipitation, and wind, that occur over hours, days, or weeks. It tells you what to expect in
the immediate future, such as whether you need a jacket today or if it will rain tomorrow. For
example, a sudden change from hot and dry to cold and wet is an example of weather.

e Climate, on the other hand, refers to the long-term average of weather patterns in a region
over a period of 30 years or more. It tells you what types of weather are typical for a place. For
example, when we say southern Alberta is typically windy, we are describing its climate. Climate
changes more gradually, reflecting long-term trends in temperature and precipitation.
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The Greenhouse Gas Bathtub Analogy

-

Faucet (GHG Emissions): The faucet represents the greenhouse gases we release into the
atmosphere (like CO2 from cars and factories). The more we add, the faster the bathtub (our
atmosphere) fills up.

Drain (Carbon Sinks): The drain represents forests, oceans, and soil, which absorb some of these
gases. But the drain can't keep up with the increasing flow from the faucet.

Overflow (Climate Change): If we keep adding more GHGs than the drain can handle, the tub
will overflow, causing climate change (rising temperatures, extreme weather, etc.).

Mitigation: To prevent overflow, we need to turn down the faucet by reducing emissions (using
clean energy, reducing waste, etc.).

Adaptation: Since the bathtub is already filling, we also need to adapt by preparing for the
changes already happening, like extreme weather and shifting ecosystems.

The Carbon “Bathtub” and its Components

Faucet = Sources of Carbon
e Fossil fuel combustion
e Deforestation

m <—— Currently, the size of the “faucet”
is much larger than the “drain”

As global temperatures
increase, the size of the
“drain” decreases
-
L 4
£
&

Drain = Sinks of Carbon ——

e Land uptake
e Ocean uptake

J

This diagram shows how the carbon “bathtub” works. The “faucet” represents sources of carbon, like fossil fuel burning and
deforestation, which add carbon to the atmosphere. The “drain” represents the natural processes, like land and ocean uptake,
that remove carbon from the atmosphere. Currently, the “faucet” is much larger than the “drain,” meaning more carbon is
being added than can be removed. As global temperatures rise, the “drain” becomes smaller, making it harder to remove
carbon from the atmosphere.
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Adaptation or Mitigation — What's the Difference?

There are two complementary courses of action to address climate change. Good climate change
planning includes both mitigation and adaptation strategies.

e One course of action targets the causes of climate change and seeks to reduce the amount of
greenhouse gases (GHGs) that are released into the atmosphere as a result of human activities.
This can be done by using less energy in our homes and vehicles, switching to cleaner energy
sources, planting trees, or increasing local food production. These actions help keep carbon out
of the atmosphere. This is called climate “mitigation.”

e Asecond course of action focuses on the impacts of climate change and aims to make us more
resilient to changing conditions. This will help us better manage risks and take advantage of
opportunities as they come. This is commonly referred to as climate “adaptation.”

Resilience — More Than a Buzzword

® Personal resilience: The ability of a person to adapt to, recover from, and bounce back from
challenges, stress, or adversity.

e Community resilience: The ability of a community or group to anticipate, prepare for, and
recover from adverse events (e.g., natural disasters, economic shocks, climate change). It
includes the collective strengths, resources, and adaptive capacities of a community to cope
with challenges and improve over time.

e Sipihkisowin: The word sipihkisowin in Northern Michif comes from sipiw, meaning flexible or
stretchy. It symbolizes adaptability and the ability to bend but not break in difficult situations,
reflecting both personal and community resilience.

¢ Indigenous Peoples and Resilience:

- Indigenous peoples have extensive experience with resilience, having faced and overcome
many challenges throughout history. Climate change is sometimes viewed as another negative
impact of colonization, representing the latest challenge in a long line of adversities.

— With a deep relationship to the land and inherent rights, Indigenous peoples are often
considered on the front lines of climate change, utilizing knowledge, rights, and connections
to the environment to adapt and support future generations.

The focus of this initiative is on gleaning knowledge to advance adaptation and resilience to climate
impacts that could impact Métis Citizens.
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Strengthening climate resilience is an ongoing process
informed by new knowledge. The following diagram shows the
Adaptation, or “Resilience” Cycle.

Build
Awareness
|mp|ement lterative Gather
) L : Knowledge
Strategies earning

Community
Engagement
& Validation

These concerns, shared by many Métis Citizens, show why it's so important to understand
the impacts of climate change and what steps need to be taken to adapt and mitigate these
changes. By gathering this information, we can help plan for a more resilient future and
support Métis communities in maintaining their cultural practices and livelihoods in the face
of ongoing climate challenges.
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How Past and Present Concerns
Connect to the Future

Many Métis Citizens across Alberta have shared their concerns about the impacts of climate change
on their daily lives, land-based practices, and access to traditional resources. Recent work done for
the Métis Nation within the Alberta Government highlights how climate change is already affecting
these communities. These concerns are driving the need to better understand and address the
changes taking place in their territories.

Will my kids see a greener future, one that is

connected to the Earth?
Askly Engagement Participant, 2023

These changes are affecting traditional harvesting practices, as Citizens report reduced harvests
and the need for increased effort and different locations to find the same plant quantities. Citizens
have also noted lower productivity among plants, more pests and diseases, and poorer quality in
the remaining vegetation, largely due to heatwaves and drought that dry out the plants.

Additionally, climate change is impacting animal populations. Citizens have observed lower fish
populations, which has led to reduced harvests. Concerns about poor water quality and algae
blooms also cause health worries when considering the consumption of fish.

Saskatoon berries are ripening late and drying out early.
| believe that drought and heatwaves/more extreme weather
in general is contributing to this change.

Askiy Engagement Participant, 2023
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Future Generations and Climate Change

Scientific data clearly shows how global temperatures have changed in the past and how they
are expected to change in the future. The figure below looks at temperature changes from 1900

to 2100, starting from a time when humans weren't yet adding lots of greenhouse gases to the
atmosphere.

The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near term

A

2011-2020 was
around 1.1°C warmer
than 1850-1900

future experiences depend on
Future emissions é/ how we address climate change

1900 1940 1980 scenarios: 2060 2100
very high
war_ml'ng
continues
) beyond
intermediate 2100
very low
§°C Global temperature change above 1850-1900 levels 2 | % é
O m
' - born § -4 E 1 Y ??d‘feg:;o
0 05 1 15 2 25 3 35 4 in 2020 . H T i » oldin
2 o
1080 / A 1@ 70 years
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born ) I A 70 years
in 1950 | old in 2020

This diagram shows how climate change impacts are already being felt and how they will continue to intensify over time. The
chart shows how global temperatures have increased since 1900 and how they are projected to rise in the future, depending
on how much we reduce greenhouse gas emissions. The temperature changes are displayed for people born in different years,
showing how current and future generations will experience different levels of warming based on the actions we take now.

The panel includes three example generations — people born in 1950, 1980, and 2020 — and shows
how climate change affects each of them differently over their lives. People born in 1950 have
already seen a big temperature increase, while those born in 2020 are likely to experience even
more warming, especially if greenhouse gas emissions keep rising. This helps us understand that
climate change is happening now, but future generations will feel its effects even more.
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Projected temperature change in Alberta (Compared to 1980s)

Change Change Change
by 2030s by 2050s by 2080s
Average daily f 2°C f2.50 C f3.50 C

temperature

This table shows how much warmer Alberta’s average daily temperature is expected to be by the 2030s, 2050s,
and 2080s compared to the 1980s.

What the Table Shows:

The table shows how much warmer Alberta’s average daily temperature will become by the 2030s,
2050s, and 2080s compared to the 1980s. By the 2030s, Alberta will already be 2°C warmer, and in
the 2050s, temperatures will rise to 2.5°C above the 1980s. By the 2080s, temperatures could be
up to 3.5°C warmer, which will make summers hotter and winters milder, affecting our climate in
many ways.

How the Temperature Will Rise:

At 2°C warmer, Alberta’s climate could resemble southern British Columbia. Many fish species,
like trout and salmon, thrive in cooler waters, but as water temperatures rise, these fish could
struggle to survive. At 2.5°C warmer, Alberta’s glaciers in the Rocky Mountains will likely shrink

or even disappear, which could lead to water shortages as glaciers provide fresh water. With a
3.5°Cincrease, Alberta might experience heat similar to cities like Phoenix, Arizona, or Las Vegas,
Nevada, with hotter summers and more extreme heat events. This could lead to water shortages,
an increased risk of wildfires, and changes to farming.
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7  How Do We Plan for the Future?

Climate change is creating new risks around the
globe. In the last decade, climate-induced disasters
have been increasingly expensive, deadly, and
damaging. The impacts from hurricanes, flooding,
and wildfires are often most severe at the community
level. But local adaptation strategies can enable
communities to address their unique vulnerabilities
and build resilience.

The financial impact of climate-related disasters is
increasing. In Canada, between 1983 and 2008, the
average annual payouts by insurers for catastrophic
weather events was $400 million. That number has
risen to nearly $2 billion annually. This financial cost
is increasing rapidly, with 2022 and 2023 ranking
within the top ten most costly years on record with
total insured losses being $3.4 and $3.1 billion,
respectively (Statistics Canada 2024). The summer
of 2024 was particularly catastrophic in terms of
weather events, with just four events causing over
$7 billion in insured losses alone. 2024 is on track to
be the costliest year on record for Canadian climate-
induced events (IBC, 2024).

While the number of hurricanes, also known as
tropical cyclones, has not been increasing annually,
the warmer ocean and atmospheric temperatures
the planet has been experiencing are not only
making the hurricanes more powerful, with a
growing number reaching Categories 3, 4 and 5,

it is also causing an increase in rainfall during the
storms. (HURDAT, 2024). Hurricane Helene made
landfall in Florida in the fall of 2024. Helene was the
first Category 4 storm Florida’s Big Bend region has
seen in recorded history. The storm then moved into
Georgia and North Carolina where record levels of
rainfall were recorded, with over 13 inches of rain

in some areas leading to mass flash flooding (Earth
Observatory, 2024). Two hurricanes in Texas, Harvey
in 2017, and Imelda in 2019 dumped more rain in a
matter of days than Texas gets annually (C2ES, 2024).

Otipemisiwak
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Closer to home, Alberta has faced its share of climate-driven events. For example, in June 2013,
Calgary, the mountain park, and southern Alberta experienced severe flooding, leading to the
evacuation of over 100,000 people. A heavy snowfall in the Spring of 2013, followed by warmer
weather and a low-level pressure system funnelling wind up against the lower levels of the eastern
slopes of the Rockies created conditions conducive to flooding. In addition to the excessive rain
falling at lower elevations, the increased temperatures meant precipitation that would normally
fall as snow at higher elevations was falling as rain. This led to rapid run-off, causing flash flooding
in many of the river basins in Southern Alberta including the Elbow, Bow, and Highwood Rivers.
Many roads flooded or washed away, leaving entire communities, such as Banff and Canmore,
inaccessible and isolated (The Resilience Institute, 2021).

Rising temperatures, reduced snowpack, low soil moisture, and heightened drought conditions
are signs that climate change is influencing the frequency, scale, and spread of wildfires in Canada
(Canada, N. R. 2024). Two of the most devastating wildfires in Canadian history have occurred in
Alberta in the last eight years. For example, the Horse River Wildfire in the Region of Wood Buffalo
in the early spring of 2016. Fueled by unusually dry conditions and high temperatures, the massive
system of fires ultimately burned 579,767 hectares of land, destroyed approximately 2,400 homes,
and forced the evacuation of over 90,000 people. The Horse River Wildfire was one of the most
expensive natural disasters in the history of Canada (Government of Canada, n.d.).

More recently in the summer of 2024, the convergence of two fast moving wildfires in Jasper
National Park burned over 33,000 hectares, making it the largest wildfire to occur in the National
Park in over 100 years. On the evening of July 22, 2024, two wildfires were reported just outside the
Jasper townsite, one to the south and one to the north. Within three hours, an evacuation order
was issued for the entire National Park, and in less than 24 hours the fires had grown to over 6,000
hectares and 270 hectares. It took just two days for the larger, southern fire to reach the Jasper
townsite, ultimately destroying one-third to half of the town’s buildings. Approximately 25,000
people had been evacuated (5,000 residents and 20,000 visitors). Much like the Horse River Wildfire
in the Region of Wood Buffalo, abnormally high temperatures and an extremely dry landscape
created the perfect conditions for a disastrous wildfire to occur (Cram, S. 2024.) The Jasper Wildfire
Complex was worsened by a pyrocumulonimbus, also known as a pyro storm, a relatively new
phenomenon that is becoming increasingly common. These heat-generated storms act like a giant
smoke chimney, pulling the smoke high up into the air, allowing more oxygen to rapidly flow in at
ground level, rapidly fuelling the fire and making them especially difficult to fight (Peterson, D. A.,
et. al., 2018).
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While climate change is a global issue, its impacts vary greatly by region. By using locally scaled
climate projections, we can better understand what future conditions might look like and plan in
ways that are meaningful and actionable for Alberta’s Métis Citizens.

What are Climate Models?

Climate models use computer simulations to predict possible changes in the Earth’s climate. These
models consider a variety of factors, including the atmosphere, oceans, land, and ice, to provide
insights into potential outcomes. Scientists base these predictions on different emissions scenarios,
also called Representative Concentration Pathways (RCPs).

What Are RCPs?

RCPs are like storylines about the future of greenhouse gas emissions. They show what could
happen depending on how much carbon dioxide and other gases we put into the atmosphere.
Each RCP tells a different story:

e Low Emissions Scenario (RCP4.5): This pathway shows what might happen if we make big efforts
to reduce emissions, keeping global temperature increases to about 2°C by 2100.

e High Emissions Scenario (RCP8.5): This pathway imagines a future where emissions keep rising,
leading to temperature increases of over 4°C by 2100.

These scenarios help scientists and planners think about how different choices we make today
could shape our climate in the future.

While climate models offer valuable insights, they are not crystal balls. These predictions must
be considered alongside other factors, like natural weather patterns, to provide a more complete
understanding of what lies ahead.

Otipemisiwak
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8  Common Climate Hazards Across Alberta

We compiled climate hazards and impacts using projections, historical knowledge, Métis
perspectives, and research. Drawing on previous Nation work, we ensured that we respected how
Métis Citizens view these hazards while clearly distinguishing between the hazards themselves and
the impacts they cause. This work will evaluate the risks and vulnerability of Métis Citizens and their

livelihoods from each climate hazard.

Wildland Fire nowstorms
Al ornadoes Thunderstorms
Flooding Heatwaves ice Storms
Extreme Weather Landslides
Hail Windstorms Drought Glacial

Freezing EXtreme Blizzards

Retreat
Ecoregion

Rain Hegt Seasonal Changes Shift

Water Changes \\/jldfire Smoke
Lightning Ayalanches Permafrost Thaw

This word cloud shows various climate change hazards that could affect Alberta. Some of the biggest
concerns include extreme weather events like heatwaves, drought, flooding, wildfires, and flooding.
These hazards are becoming more frequent and intense due to climate change, and they could have
significant impacts on people, ecosystems, and communities in Alberta.

Understanding ecosystem change is important because ecosystems represent the natural processes
that protect the health and wellness of all living things. Healthy ecosystems provide clean air, water,
and food. One of the consequences of climate change is changes to ecoregions, which encompass

many ecosystems.

~
Ecosystem Region

An ecosystem region is a large
area where the plants, animals,
climate, and geography work
together to create a unique
environment. These regions can
include grasslands, forests, lakes,
or mountains, each supporting
species that are adapted to the
local conditions.

N
Ecosystem Region Shift

An ecosystem region shift happens when climate
change or other environmental changes cause

one type of ecosystem to gradually transform into
another. In Alberta, as temperatures warm, forests
might turn into grasslands as the area becomes drier
and warmer over time. This shift changes the balance
of plant and animal life, with species suited to cooler,
wetter conditions disappearing and new species that
prefer warmer conditions moving in.
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Climate change is changing ecoregions, which influences ecosystems across Alberta. For example,
as temperatures rise in the Boreal Forest region, species that are adapted to cooler climates may
struggle to survive, leading to a shift in tree species and an increase in pests like bark beetles.

This shift not only alters the forest structure but also impacts wildlife that depend on specific

trees for habitat and food. Similarly, in the Grassland ecoregion, increased drought conditions

can affect grass productivity, leading to changes in the availability of forage for grazing animals
and potentially disrupting the entire food web. As these changes unfold, the health of Alberta’s
ecosystems becomes increasingly vulnerable, highlighting the interconnectedness of climate
change and biodiversity.

This map shows the ecosystem
regions in Alberta, which are
large areas where plants,
animals, climate, and geography
work together to form different
environments. The regions are
colour-coded:

[ Boreal
Cold forests with trees, lakes,
and wetlands.

Canadian Shield
Rocky, forested areas.

[ Foothills
The area where the mountains
meet the plains, with forests
and grasslands.

Grassland
Open areas with few trees,
mainly grass.

Parkland
Mixed forests and grasslands.

B8 Rocky Mountain
High, rugged mountains with
snow and alpine plants.

[ The map also outlines the Métis
Territories

of Alberta Envi and Parks
Coordinate System: NAD 1983 UTM Zone 11N

Data Source: Métis Nation of Alberta;

Métis Government
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9 | What Happens on The Prairies,
Doesn’t Stay on The Prairies

Climate change is affecting ecosystems across Alberta, and its impacts will continue to change how
plants, animals, and human communities interact with the land. Ecosystem regions are large areas
where the climate, geography, and living things work together in a unique environment. These
regions, like grasslands, forests, and mountains, support species that are specifically adapted to the
local conditions.

Projected Temperature Changes in Alberta’s Ecosystem Regions

These graphs show how the average temperature in Alberta is expected to increase over time. The
lines represent different temperature scenarios:

® The gray line shows historical temperatures based on data from the 1950s to the present.

® The blue line represents a low emissions scenario — this shows what might happen if we make
some efforts to reduce greenhouse gas emissions.

® The orange line represents a high emissions scenario — this shows what could happen if
emissions keep increasing at a high rate, with little action taken to reduce them.

The graphs track temperature changes from 1950 to 2100. Under both future scenarios (blue
and orange), temperatures in Alberta are expected to rise significantly over the next century.
The lines also show that, under higher emissions (orange), temperatures rise faster compared to
the moderate emissions (blue). The graphs help us understand how much warmer Alberta could
become in the future, depending on the actions we take to limit emissions.

This graph shows the projected temperature
increases in the Boreal Forest, with significant
warming expected, particularly under the high
emissions scenario which could rise by up to 8°C
by 2100.

Boreal Forest
12

e The Boreal Forest is expected to experience
the most significant temperature increases.
e This dramatic warming would likely lead to
' major disruptions in this forest ecosystem,
'V"M/N which could affect wildlife such as moose,
caribou, and waterfowl, which are important
0. | to the Métis for cultural and subsistence

reasons. It could also disrupt medicinal plants
and food sources.

Annual mean temperature [°C]

e Permafrost thaw and soil degradation could
also be an issue, disrupting the natural
1950 1965 1980 1995 2010 2025 2040 2055 2070 2085 2100 habitat and leading to changes in species
Time (year) composition as the environment warms. This
may lead to the loss of traditional harvesting
areas and negatively impact Métis cultural
practices tied to the land.

—4.
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Canadian Shield
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The graph displays the expected warming in the
Canadian Shield, where temperatures could rise
by about 7-8°C by the end of the century under

a high emissions scenario.

e The Canadian Shield region will also
experience a significant rise in temperature.

e This region, known for its rocky terrain and
forest ecosystems, could face changes in
precipitation patterns, leading to potential
droughts and altered ecosystems, affecting
the fish species that Métis communities
depend on for sustenance.

* Astemperatures rise, we could see an
increase in wildfires, as well as changes in the
types of plants and animals that thrive in the
area, including cedar and birch trees, which
are often used in Métis traditions and for
crafting.

The Foothills region is projected to see moderate
temperature increases, with a rise of 5-6°C by
2100 under the high emissions scenario indicating
noticeable warming over the coming decades.

e The Foothills region is projected to experience
moderate warming.

® Mountain ecosystems could see shifts in the
vegetation zones as the warmer temperatures
encourage species from lower altitudes to
move upward. This could have profound
impacts on species that are adapted to cooler,
higher altitudes. The wildlife and plant life
that Métis people depend on for food and
medicinal purposes could be altered.

- Rural Impact: rural Métis communities may
face disruptions to hunting grounds as
traditional species migrate away from their
usual habitats. The altered vegetation could
also make hunting more difficult or reduce
the availability of certain plants.

- Urban Impact: for urban Métis, this could
mean less access to traditional food sources
from surrounding rural areas, as species
distribution changes.

e Water availability may also change, impacting

agriculture, forests, and wildlife that depend on
snowmelt and cooler conditions. The reliability
of water sources for Métis communities living
near these areas may be compromised.
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e — The Grassland region is expected to experience
12 substantial warming, with temperatures rising by
6-7°C by 2100 under the high emissions scenario
which could bring drier conditions.

8 e The Grassland region, already warm and dry,
will likely see substantial warming.

e This increase could push the grassland

. ecosystems closer to a desert-like
environment, with drier conditions, which
would affect agriculture and wildlife that rely
on grasslands for food and shelter. These

0 changes could affect Métis livelihoods based
on hunting and farming traditions.

Annual mean temperature [°C]

e Water scarcity and heat stress could

_a become more common, leading to potential
disruptions to local economies that depend
on agriculture and livestock, which Métis
Time (year) communities rely on for food security.

1950 1965 1980 1995 2010 2025 2040 2055 2070 2085 2100

Parkland This graph shows the expected temperature rise
in the Parkland region, with a moderate warming
of 5-6°C by 2100, resulting in potential changes
to ecosystems and agricultural practices.

8 e Parkland regions will experience a moderate
temperature rise, similar to the Foothills.

e This temperature rise could shift the balance
. of the forests and grasslands, leading to more
11 r forest encroachment into grassland areas.
WAW’V} Species that thrive in cooler environments
may start to disappear, while new species may

0 migrate in from warmer regions, impacting
Métis gathering and hunting practices.

Annual mean temperature [°C]

- Rural Impact: Métis communities who rely on

_a hunting and gathering could face disruptions
as the ecosystem shifts. There may be fewer
1950 1965 1980 1995 2010 2025 2040 2055 2070 2085 2100 resources available for traditional practices as
Time (year) the landscape changes.

- Urban Impact: in urban areas, changes in
local agriculture could disrupt the supply
of traditional foods that rely on stable
ecosystems, and new species that thrive in
warmer conditions might alter local food
systems.

e This shift could impact agricultural practices in
the Parkland, as warmer temperatures could
require adaptations to crop types and water
management, affecting Métis farmers and
food producers.
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Rocky Mountain
12

Annual mean temperature [°C]

-4

1950 1965 1980 1995 2010 2025 2040 2055 2070 2085 2100
Time (year)

10 | Closing

The Rocky Mountain region is projected to

see significant warming, especially at higher
elevations, with temperatures potentially rising
by 6-8°C by the 2080s under the high emissions
scenario.

e The Rocky Mountains region is expected to
see significant warming, especially at higher
elevations.

e This temperature rise could have serious
implications for snow and ice melt,
affecting water supplies for the surrounding
communities, as glacial retreat would
become more pronounced. Water shortages
could affect Métis communities who rely on
mountain streams for drinking water and
irrigation.

e These changes could also alter biodiversity,

as species that depend on cold, mountainous
environments might struggle to survive in
warmer conditions. This may result in a loss of
traditional hunting grounds and wildlife that
are critical for Métis sustenance.

This document outlines climate change impacts on Métis Nation Citizens in Alberta,
highlighting key concerns and adaptation needs. As you move forward, we encourage

you to use this information to think critically about the potential future impacts of climate
change on your community and livelihoods. By reflecting on these issues, you will be better
prepared to take part in discussions and decision-making that will help build a resilient

future for Métis communities across Alberta.
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11  Additional Resources

Métis National Council
Climate Strategy and Resources

The Resilience Institute — Knowledge Hub

Climate Change Concepts —
Government of Canada

World Health Organization —
Climate Change and Health

Intergovernmental Panel on
Climate Change (IPCC) Special Report
on Climate Change and Land

Climate Atlas of Canada — The Basics

Canada in Changing Climate:
Indigenous Resilience Report, 2024

Free Courses on Climate Change
offered by the United Nations

International Union for Conservation of
Nature's Red List of Threatened Species

Indigenous Protected and
Conservation Areas Knowledge Basket

Indigenous Climate Action

Otipemisiwak
Métis Government

metisnation.ca/what-we-do/environment/
climate-change

resilienceinstitute.ca/knowledge-hub

canada.ca/en/environment-climate-change/
services/climate-change/canadian-centre-
climate-services/basics/concepts.html

who.int/health-topics/
climate-changettab=tab_1

ipcc.ch/srccl

climateatlas.ca/climate-change-basics

changingclimate.ca/indigenous-resilience

unccelearn.org

iucnredlist.org

ipcaknowledgebasket.ca

indigenousclimateaction.com

22



12

THE RESILIENCE INSTITUTE

References

Canada, N. R. (2024, October 10). Forest fires. Natural Resources Canada.
natural-resources.canada.ca/our-natural-resources/forests/wildland-fires-insects-disturbances/forest-fires/13143

Center for Climate and Energy Solutions. (2023, July 14). Hurricanes and climate change.
www.c2es.org/content/hurricanes-and-climate-change

Cram, S. (2024, August 2). How did the jasper wildfire get so out of control? | CBC News.
www.cbc.ca/news/canada/edmonton/jasper-wildfire-how-did-it-get-so-out-of-control-1.7282633

Doermann, L. (2024, October 1). Devastating rainfall from Hurricane Helene. NASA.
earthobservatory.nasa.gov/images/153387/devastating-rainfall-from-hurricane-helene

Galway, L.P, Levkoe, C. Z., Portinga, R.L. and Milun, K. (2021). A Scoping Review Examining Governance,
Co-Creation, and Social and Ecological Justice in Living Labs Literature. Challenges, 13(1), 1.

Government of Canada, P. S. C., & (n.d.). Canadian disaster database.

Government of Canada, Public Safety Canada.
cdd.publicsafety.gc.ca/dtprnt-eng.aspx?cultureCode=en-Ca&eventTypes=%27WF%27&normalizedCostYear=18&dy
namic=false&eventld=1135&prnt=both

Government of Canada, S. C. (2024, October 16). Another year of catastrophic weather in Canada.
statcan.gc.ca/o1/en/plus/7165-another-year-catastrophic-weather-canada

Insurance Bureau of Canada - Association Representing Canada'’s private home, car & business insurers.
(2024, September 24). Summer 2024 shatters records for severe weather damage: Over $7 billion in insured
losses from floods, fires and hailstorms.
www.ibc.ca/news-insights/news/summer-2024-shatters-records-for-severe-weather-damage-over-7-billion-in-
insured-losses-from-floods-fires-and-hailstorms

Métis National Council (2024). Weaving resilience and building Métis climate leadership: The Métis Nation
climate change strategy.

Peterson, D. A., Campbell, J. R., Hyer, E. J., Fromm, M. D., Kablick, G. P, Cossuth, J. H., & DelLand, M. T. (2018,
August 20). Wildfire-driven thunderstorms cause a volcano-like stratospheric injection of smoke. Nature News.
www.nature.com/articles/s41612-018-0039-3

The Resilience Institute. (2021). Flood Adaptation: Good Practices for Southern Alberta.
Prepared for the Canadian Red Cross.

Otipemisiwak
Métis Government

23



13

THE RESILIENCE INSTITUTE

Climate Change Terminology

Adaptation (actions)

Deliberate actions by communities in response to current or expected climate phenomena, which
moderate potential harm or take advantage of beneficial opportunities. Actions can include monitoring,
research and other information gathering, education and capacity building, changes to infrastructure,
creating new policies and regulations, developing economic and other incentives, and ensuring
governance takes into account climate change.

Adaptive capacity

The capability of a community to moderate potential harm, to take advantage of opportunities, or to
cope with the consequences from current and expected climate phenomena. The adaptive capacity of
individuals, households and communities is determined by their access to, and control over, human (e.g.,
awareness of climate risks), social (e.g., healthcare), physical (e.g., irrigation infrastructure), natural (e.g.,
reliable raw water supply) and financial (e.g., savings) resources.

Adaptation planning

The collection of participatory activities and steps undertaken to moderate potential harm or to take
advantage of beneficial opportunities from climate phenomena.

Climate

Climate and weather refer to separate things. Weather describes atmospheric conditions (such as
temperature, humidity, precipitation, wind, cloudiness) in a place or region in the short-term — usually,
hour-to-hour, day-to-day, and even weeks to months. For example, Medicine Hat may have a particularly
hot day, wet week, or warm winter. Climate refers to the average of weather conditions over 30 years

or more. When describing southwest Alberta as typically windy, you are describing an aspect of its
climate. Weather can change dramatically in a place or region from day-to-day (e.g., hot and dry one
day, followed by cold, wet conditions the next day). Climate, in contrast, changes more slowly, since it
represents the average weather over the long-term.

Climate change

A change in climate (average weather patterns) that last for an extended period. Climate change
includes significant changes in average annual and average seasonal temperature or precipitation
patterns that persist for decades or longer. Climate change also refers to long-term changes in the
variability of climate. Climate change arises from human activity (i.e., greenhouse gas emissions) that
alters the composition of the atmosphere, over and above what would be expected with natural climate
variability.

Climate extremes

Weather extremes viewed over seasons (e.g., drought or heavy rainfall over a season), or longer periods.
Weather extremes are individual events that are unusual in their occurrence (at a minimum, the event lies
in the upper or lower tenth percentile of the distribution) or have destructive potential, like tornadoes,
strong wind gusts, short-duration, high-intensity rainfall events, etc.
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Climate phenomenon

An atmospheric condition or related hydrological process that results in a specific set of generally
known, or characterizable, impacts. Climate phenomena include both (rapid onset) shocks, such as heat
waves, drought, lightning strikes, freezing rain, tornadoes, strong winds, heavy snow, hail, low flows in
rivers, short duration intense rainfall, flooding, and (slow onset) stresses, such as changes to seasonal
temperatures and rainfall patterns. Climate change may affect the character, magnitude and likelihood
of specific climate phenomena occurring in a place.

Climate variability

Average weather patterns show variation within short timeframes (e.g., a month, a season, one or more
years). For example, this year may be significantly drier than an average year in Alberta, whilst the
preceding couple of years may have been slightly wetter than the average year. Climate variability refers
to these deviations — or anomalies — from the average. The term “natural climate variability” refers to
variability in the climate that is not attributable to, or influenced by, any activity related to humans.

Co-benefits

The added benefits of adaptation, over and above the benefits of moderating potential harm or
exploiting potential opportunities that arise from current and expected climate conditions.

For example, the increased use of distributed energy technologies to provide electricity not only
reduces a community’s vulnerability to power outages by diversifying supply, it also reduces emissions of
greenhouse gases (contributes to climate mitigation goals) and increases job opportunities (contributes
to economic development goals). Co-benefits can often be at least as equally important as the direct
benefits of adaptation.

Community

A group of people who are linked by social ties, share a common identify and geographical locations or
settings and, on this basis, engage in joint action.

Exposure

Exposure refers to people, livelihoods, buildings, infrastructure, cultural assets, environmental resources
and services, etc. being in places where they could be affected by climate phenomena. Communities in
semi-arid regions, for example, may be exposed to drought and water shortages.

Greenhouse gas

A greenhouse gas (GHG) is a compound found in the Earth’s atmosphere — for example, carbon
dioxide, methane, water vapor, and other human-made gases. These gases allow solar radiation to
enter the atmosphere and strike the Earth's surface, warming it. Some of this energy is reflected towards
space. A portion of this reflected energy, however, bounces off the GHGs, and becomes trapped in

the atmosphere in the form of heat. The more GHG molecules there are in the atmosphere, the more
outgoing energy is trapped, and the warmer the Earth will become.

Hazard

A climate phenomenon that has the potential for causing harm to a community.

Impacts

Adverse or beneficial effects on communities. For this Guide, impacts result only when a community is
exposed to a climate phenomenon, to which that community has inherent vulnerabilities.
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Livelihoods

The capacity (capabilities, resources, and activities) of a community and its residents to generate

and sustain their means of living, enhance their well-being, and the well-being of future generations.
Livelihood resources include human, natural, social, physical and financial capital. Livelihood activities
include agriculture, trading, formal employment, etc.

Maladaptation

Maladaptation describes adaptation actions taken to reduce vulnerability to climate change that
increase, rather than decrease, the vulnerability of a community. Maladaptation may occur when actions
increase the vulnerability of people, groups or sectors, increase GHG emissions, increase inequity in the
community, decrease incentives to adapt, or place limits on the ability of future generations to adapt.

Mitigation

An action that will reduce or prevent GHG emissions, such as using renewable energies like wind and
solar; making buildings, vehicles and equipment more energy efficient; and walking or cycling from time
to time instead of using a car. It can also include planting trees to absorb and store carbon dioxide from
the atmosphere.

Sensitivity

The degree to which people, livelihoods, buildings, infrastructure, cultural assets, environmental
resources and services, etc. could be affected, either adversely or beneficially, if exposed to climate
phenomena. For example, newer buildings constructed to the latest code will be less sensitive to strong
winds or heavy snow loads than older structures, in need of repair. Furthermore, the elderly and people
suffering chronic respiratory and cardiovascular illness, are more sensitive to heat stress than healthy
adults.

Resilience

The ability of a community to prepare for, resist, respond to, and recover from the impacts of climate
phenomena in a timely and efficient manner, with minimum damage and disruption to the environment,
and the social well-being and economic vitality of the community. Resilience and adaptive capacity are
strongly linked. Thus, different groups within the community will be relatively more or relatively less
resilient to climate phenomena, depending on their adaptive capacity.

Risk

The expected consequences for people, livelihoods, buildings, infrastructure, cultural assets,
environmental resources and services, etc. of exposure to specific climate phenomena. Risk is thus a
function of the likelihood of a climate phenomenon occurring in a place and the resulting impacts.

Vulnerability

The propensity or predisposition of people, livelihoods, buildings, infrastructure, cultural assets,
environmental resources and services, etc. to be affected by specific climate phenomena. Vulnerability
is a function of the nature and magnitude of the climate phenomenon to which people, livelihoods, etc.
are exposed, their sensitivity to that phenomenon, and their adaptive capacity. Exposure of vulnerable
people, livelihoods, buildings, infrastructure, cultural assets, environmental resources and services, etc.
to climate phenomena gives rise to impacts.
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