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Agenda for the Workshop
1. Intro to Climate Change

• Observed Changes
• Indigenous Perspectives
• Western Perspectives

2. Climate Change 
Assessments

3. Interactive Exercise
4. Reflection and Conclusion



Weather vs Climate
Weather Climate

Can change within a 
few minutes or hours

Changes over a 
long period



Weather vs Climate

• Determined: daily
• Looked at by the 

minutes, hour, day, 
week

• Reported as a forecast
• Depends on the weather 

occurring regionally
• Climate helps you 

determine the weather

• Determined: Over time
• Looked at over the years
• Reported as an average
• Depends on the location 

on Earth
• Weather makes up climate

Measures 
conditions in 
the 
atmosphere

Weather Climate



What is climate change?
• A change in the pattern of 

weather, and related changes in 
oceans, land surfaces and ice 
sheets, that have come to define 
Earth’s local, regional and global 
climates over a long time.

• Human activities have been the 
primary drivers of the climate 
changes observed in the 
industrial era.

• Fossil fuel combustion
• Deforestation
• Land-use changes



What is Climate Change?

• Elements: 
1. Atmosphere
2. Hydrosphere
3. Cryosphere
4. Lithosphere (Land)
5. Biosphere

• Heat from the sun is a crucial 
input to the climate system



Climate Change Causes

Climate Change

Human-driven 
causes 

Natural causes 

You can edit this text

Earth

You can edit this text

Global temperature



Greenhouse Gases and the Climate

• Greenhouse Gases (GHGs) are 
another key component of Earth’s 
climate

• GHGs are naturally occurring but 
also have human sources

• Humans have significantly increased 
the amount of GHGs in Earth’s 
atmosphere, especially carbon 
dioxide

Atmosphere

Nitrogen

Oxygen

Carbon 
Dioxide

Methane

Water 
vapor

Other 
gases



Greenhouse Gases and the Climate

• Some of these gases trap heat in 
the atmosphere, making Earth 
warmer and creating a climate 
where living beings can survive

• This is the natural phenomenon 
“Greenhouse Effect” and without 
it, life wouldn’t be able to survive 
on Earth



Greenhouse Effect



GHG Emission Scenarios
• Future climate data projections are typically determined using 

Representative Concentration Pathways (RCP)
• RCPs represent the radiative force in the year 2100, meaning how 

much energy will be produced, and
what the resulting temperature is

• RCP 2.6 represents a “very stringent”
scenario – less than 2°C in 2100 

• RCP 4.5 represents an “intermediate”
scenario – between 2°C and 3°C

• RCP 6.0 represents a “stabilization” 
scenario – between 3°C and 4°C

• RCP 8.5 represents a “business as 
usual” scenario – over 4°C in 2100

Fifth IPCC Assessment Report 



Consequences of Climate Change

Photo credit AFP

Photo credit UCSUSA

Photo credit David Paul Morris, Bloomberg

Changes in:
• Glaciers and ice sheets
• Sea level change
• Sea ice
• Heavy rainfall across the globe
• Extreme drought
• Crop productivity
• Ecosystems
• Hurricanes
• Temperature averages
• Acidification of seawater



Why Measure Climate Change?
• Understanding climatic changes 

through various lenses can help 
us better plan adaptation 
measures to tackle the potential 
or actual impacts of climate 
change.

Source: U.S. Global Change Research Program



Responding to Climate Change

Only two viable responses remain:
2. Mitigate Emissions causing Climate Change

• Apply strategies to reduce the Greenhouse Gas emissions that cause 
climate change

3. Adapt to Climate Impacts
• Implement measures or changes to increase your community’s ability to 

cope with climate impacts.



Observed Changes in 
Canada



Observed Changes to Temperature in 
Canada

• Annual and seasonal temperature is 
projected to increase everywhere

• Much larger changes are expected in 
northern Canada in the winter

• Low emission scenario = increase of 
2°C is expected but would remain 
relatively stable after 2050

• High emission scenario = increases will 
continue reaching more than 5°C by the 
late 21st Century



Observed Changes to Precipitation in 
Canada

• There are challenges with measuring precipitation
• Tracking changes to precipitation, especially snow, is difficult

• Annual average percentage of precipitation seems to be 
increasing especially in northern Canada

• Both annual and winter precipitation is projected to increase 
everywhere in Canada over the next 80 years, with a larger 
percentage increase in northern Canada 

• Summer precipitation is expected to decrease over southern 
Canada, especially under a high emission scenario

• Smaller decreases in precipitation are expected under a low emission 
scenario



Observed Changes to Precipitation 
Regionally

• More precipitation in Canada
• In the north, more rain observed
• In the south, more precipitation in the form of rain over less days. 

• Long-term observed trends for southern Canada include a 
significant decrease in the amount of precipitation falling as 
snow, especially in spring and autumn

• Also in the arctic where a “pronounced decline” in summer snowfall 
over the Arctic Ocean and Canadian Arctic Archipelago- declines in 
snowfall almost entirely being replaced by rain

• Changes from snow to rain have major impacts on the 
environment such as river flow and spring freshet becoming 
significantly earlier



Combined Impact of Changes to 
Temperature and Precipitation

• Changes to temperature and precipitation have combined 
impacts:

• Changes to the timing of spring melt
• Rain on snow events (which can cause unseasonal flooding)
• Hotter and drier conditions in spring and summer (which can 

exacerbate and lengthen forest fire seasons)
• The Canada’s Changing Climate Report (CCCR) notes that 

human caused climate change has increased the likelihood of 
some types of extreme events

• The 2016 Fort McMurray wildfire
• The extreme precipitation that produced the 2013 southern Alberta 

flood



Observed Changes to the Cryosphere 
across Canada

Snow Cover
• The portion of the year with snow cover 

has decreased across most of Canada
• Decreases in seasonal snow accumulation
• Later snow onset and earlier spring melt

Sea Ice
• Perennial sea ice in the Arctic is being 

replaced by thinner seasonal sea ice
• Summer sea ice, especially multi-year ice, 

has declined across the Arctic at a rate of 
5-20% per decade since 1968 (depending 
on region)

• Winter sea ice has decreased in eastern 
Canada by 8% per decade



Observed Changes to the Cryosphere 
across Canada

Glaciers and Ice Caps
• Alpine glaciers and glaciers in the Arctic 

have thinned over the past 5 decades due 
to warming

• Declines in glaciers are related to 
reductions in meltwater supply to rivers and 
streams

• Expected to impact freshwater 
availability by mid-century

• It is expected that most small ice caps and 
ice shelves in the Arctic will disappear by 
2100



Observed Changes to the Cryosphere 
across Canada

Lake and River Ice
• Duration of seasonal ice cover has 

declined over the past 5 decades 
due to later ice formation in the 
autumn and early spring break up

• It is expected that spring lake ice 
break up will be 10-25 days earlier 
by mid-century

• Fall freeze up will be 5-15 days later



Observed Changes to the Cryosphere 
across Canada

Permafrost
• Permafrost is extensive in Canada and 

underlies about 40% of the landmass
• The temperature of permafrost has steadily 

increased over the past 3-4 decades
• Active layer thickness has increased by 

approximately 10% since 2000 in the 
Mackenzie Valley



Observed Changes to Freshwater 
Availability in Canada

Streamflow
• Shifting of peak flows
• Flooding
• Annual stream flow is projected to 

increase in the north
• Annual stream flow is projected to 

decline in the southern interior 
regions



Observed Changes to Freshwater 
Availability in Canada

Lakes and Wetlands
• Projected warming and thawing of 

permafrost in the north has the 
potential to cause changes to 
surface water levels, including 
rapid drainage of many northern 
lakes in Canada

• In general, lower surface water 
levels of lakes and wetlands are 
expected, under high emission 
scenarios by end of century due to 
higher temperatures and 
evaporation



Observed Changes to Freshwater 
Availability in Canada

Drought and Soil Moisture 
Levels
• Drought risk is expected to be 

exacerbated by smaller snowpacks
and earlier snow/ice melt

• Future increases in drought and 
decreases in soil moisture are 
expected during the summer in the 
interior of BC and the southern prairie 
region of Canada

• In these regions moisture deficits from 
increased evapotranspiration are 
expected to be greater than 
precipitation increases



Changes in the Oceans Surrounding 
Canada

Sea Level
• Relative sea level in different parts 

of Canada is projected to rise or 
fall, depending on vertical land 
motion

• Due to land subsidence, parts of 
Atlantic Canada are expected to 
experience relative sea level 
change higher than the global 
average this century



Changes in the Oceans Surrounding 
Canada

Marine Winds, Storms and Waves
• Declines in sea ice are leading to higher surface wave heights and 

lengthening the duration of wave season in the 
Arctic ocean

• The ocean off the coast of the Atlantic region 
that currently has seasonal sea ice is expected 
to have increased wave activity in the future as 
seasonal ice decreases

• A slight northward shift in storm tracks, with 
decreased wind speed and lower wave heights 
off Canada’s east coast have been observed 
and are expected to continue

• Off the Pacific coast of Canada, wave heights have been observed to 
increase in winter and decrease in summer



Changes in the Oceans Surrounding 
Canada

Ocean Chemistry
• The waters of the upper ocean in Canada’s 3 

oceans have all been observed to be 
increasing in acidity, an observation that is 
consistent with more CO2 being absorbed 
from the atmosphere

• This “acidification” is expected to continue in 
all 3 oceans, while occurring most rapidly in 
the Arctic Ocean

• Reduces oxygen concentrations
• Difficult for shelled organisms to build their 

calcium carbonate shells
• Mussels, clams, zooplankton, krill, coral, etc.



Indigenous Perspectives on 
Climate Change



Indigenous Climate Change 
Perspectives

• Indigenous Knowledge (IK) 
Systems have:

• Generational observations of 
environmental change

• Helpful insights, strategies and 
approaches to understanding and 
managing climate change

• Observed impacts on food, 
culture, exercising of rights, as 
well as mental and spiritual 
wellbeing

Indigenous 
Knowledge

Western 
Science



Climate Change Impacts on Traditional 
Knowledge and Practices

• Disrupting plant and animal distribution and survivability
• Impacts traditional practices – hunting, food, gathering, ceremony.  

• Disrupting sea ice formation
• Impacts Inuit health, safety, security and culture

• Disrupting IK systems
• Impacts on the ability to practice treaty rights impacts the ability to 

pass IK and language
• Impacts compounded by other drivers: population growth, urban 

sprawl, overconsumption and land conversion



Indigenous Knowledge & Climate 
Change

• Many Nations are developing approaches that bring together IK 
and WS to understand current and future climate change

• IK is unique because of 
the very long time 
horizons and relationship 
of observing land, 
weather and other 
ecological phenomena 
in place for millennia

Dene elders in the Mackenzie mountains, Northwest Territories



Indigenous Knowledge & Climate 
Change

• IK systems include long traditions of developing coping 
strategies for change and managing shifts in the environment 
as well as interpreting atmospheric and weather conditions

• These observations have guided seasonal and inter-annual activities 
for millennia

• The depth and local scale of this knowledge provide insights 
that are not available through western science



Indigenous Knowledge & Climate 
Change

• IK is extremely helpful in: 
• Providing early observational and 

environmental baseline evidence
• Identifying impacts that need to be mitigated 

from a community perspective
• Provides insights into behavioral and 

technological approaches to adapting to 
climate change

• Identifying culturally appropriate values for 
protection from climate change impacts



Indigenous Knowledge & Climate 
Change

• Engaging Elders and Knowledge 
Holders as part of adaptation planning 
as a key step

• Maintaining and sharing IK and 
practices across generations in 
community is an important part of 
climate change planning



Observations of Climate Change from 
Inuit Knowledge

• Sea ice conditions have changed; 
• the ice is thinner, freezes up later and melts earlier. 

• Aniuvat (permanent snow patches) are decreasing in size. 
• There is more rain, and the snow and ice form later in the year and melt 

earlier.
• The weather is unpredictable. It changes faster than it used to.
• Water levels have gone down, making it hard or impossible to travel by 

boat in certain areas.
• Temperatures are warmer throughout the year.
• New species have been observed. 
• The land has been observed to be drier and the stability of the permafrost 

is changing.
• The length and timing of the traditional Inuit seasons have changed.



Observations from Nishnawbe Aski
Nation in Northern Ontario

• Elders and Knowledge Holders have been concerned about 
changes in climate for many years

• Significant concerns include:
• Disappearance of ‘blue ice’ which is ice thick enough to be safe to 

travel on
• Lack of blue ice impacts food and energy security – winter 

transportation routes seen as critical infrastructure
• Impact of climate change on winter roads and safety of travel is a major 

concern
• Warming waters impacting on fish and their ability to spawn and 

bringing new aquatic species to the region 



Observations on the Impact of 
Temperature Change

• A recent Kashechewan First Nation study 
on impacts of changes in temperatures

• Warmer temperatures are affecting many 
areas of community life:

• Contributing to dangerous and unpredictable 
spring floods

• Changes to animal migration and hunting 
seasons 

• This impacts safe travel on ice and rivers, 
food security, and the ability to practice 
traditions and pass along knowledge



Western Perspectives on 
Climate Change



Western Science Perspectives
• Western Science relies on 

monitoring and modelling data on 
various parameters such as:

• Air and ocean temperature 
• Rainfall
• Snowfall

• Mechanistic and reductionist 
approach to understand and 
predict climate change processes 
and impacts

Indigenous 
Knowledge

Western 
Science



Science Bodies that Monitor Climate 
Change

• The Intergovernmental Panel on Climate 
Change (IPCC)

• Feb 28, 2022
• Canada’s National Assessment

• Canada’s Changing Climate Report (CCCR)
• First major report led by Environment and 

Climate Change Canada (ECCC)
• Assessment focused on “how has climate 

changed to date, why and what changes are 
projected in the future?



IPCC 2022 Report
Climate impacts are already 
more widespread and severe 
than expected.

We are locked into even worse 
impacts from climate change 
in the near-term.

Risks will escalate quickly with 
higher temperatures, often 
causing irreversible impacts of 
climate change.

Inequity, conflict and 
development challenges 
heighten vulnerability to 
climate risks

Adaptation is crucial Some Impacts are already too 
severe to adapt to.



Canada’s National Assessment
• Results indicate a shift toward a warmer global climate: an 

increase in warm extremes and a decrease in cold extremes
• In recent years we have seen the warmest years on records

• The CCCR notes that a major challenge in tracking climate 
change across Canada relates to a lack of monitoring stations and 
data

• This is especially true in northern regions of Canada
• There is a need for Indigenous Nations to develop their own 

monitoring stations to gain control of this process and develop 
data to inform their own decision-making and policy development



Summary of Key Differences
Western Science

• Relatively young science
• Weaker in local areas
• Mechanistic
• Objective
• Quantitative
• Reductionist
• Interest has mostly been to infer 

phenomena to understand our world
• Often an underlying implicit interest to 

find ways to influence, control, and 
eventually modify these phenomena for 
human benefit

Indigenous Knowledge

• Generational, living knowledge
• Contextual
• Holistic
• Symbolic
• Strong in local areas
• Subjective
• Qualitative
• Relational
• Uses collective observation of its 

peoples to explain natural phenomena 
through real and metaphoric narratives



Significance for Land Managers
• Climate impacts touches on all areas of community life – health, the 

environment, the economy, cultural practices, infrastructure, etc.
• Need to integrate climate change considerations into community planning 

initiatives i.e. land use planning 
• By considering and planning for future scenarios with respect to flooding, 

shifts in seasons, spring break-up timing
• Climate change also influences human health and can exacerbate certain 

health conditions
• A need for building robust emergency management systems to respond to 

growing potential for forest fires, heat waves, floods, etc.
• Can influence ability to comply with federal laws, i.e. climate change may 

exacerbate species-at-risk by impacting their habitat, etc.



Climate Change and Land 
Management

• Changes to the natural environment and resources are already 
happening and expected to continue

• Lengthening of forest fire season, new insect pests, the release of 
contaminants due to melting ice/permafrost along with other impacts of 
climate change are/will impact infrastructure, wildlife, land foods and 
medicines

• Climate change is impacting the timing and duration of winter, 
posing threats to Nations who rely on winter roads and ice as 
critical transportation infrastructure



Climate Change and Land 
Management

• With respect to human health, the Canadian Association of 
Physicians for the Environment report that climate change is 
already increasing:

• Risks of worsening respiratory health issues
• Heat-related illnesses and deaths
• Vector-borne diseases
• Food and water-borne illnesses 
• Injury and death from extreme weather events
• Poor mental health



Part 2: Climate Change Assessments



Responding to Climate Impacts

For responding to climate change impacts, 
there are three responses available:
1. Do Nothing – Business As Usual

• Leave your community prone to impacts: 
Often expensive, disruptive 

• NOT CONSIDERED A VIABLE OPTION.

Image Credits: Huffington Post, CBC North



Responding to Climate Impacts

Only two viable responses remain:
2. Mitigate Emissions causing Climate Change

• Apply strategies to reduce the Greenhouse Gas emissions that cause 
climate change

3. Adapt to Climate Impacts
• Implement measures or changes to increase your community’s ability to 

cope with climate impacts.



Taking Action at the Community Level
• Conducting vulnerability 

and risk assessments
• Developing Adaptation 

Plans
• Community engagement
• Developing partnerships
• Implementing 

adaptations



Defining Key Terms: Vulnerability
The IPCC describes vulnerability as: 

“the degree to which a system is susceptible to, and unable to 
cope with, adverse effects of climate change.  Vulnerability is a 
function of the character, magnitude, and rate of climate change 

and variation to which a system is exposed, it’s sensitivity, and its 
adaptive capacity”



Defining Key Terms: Risk

Risk is the possibility or probability of suffering 
a harm or loss, or the possibility of benefiting 
from an opportunity.

A source of opportunity:
• E.g., – higher temperatures mean a longer open 

water season, so a lodge may see opportunity to 
extend operations for a longer fishing season

A hazard or threat:
• E.g., – wildfire events could cause loss of 

structures or property



Defining Key Terms: 
Components of Risk

At its essence, risk is the product of two components:

R = P x S
Where those components are:

P= Probability of event occurring

S= Severity of the consequence of an event  (should it occur)



Vulnerability 
Assessment
• Identifying 

climate 
vulnerabilities 
and risks

Adaptation 
Planning
• Prioritizing risks 

and developing 
actionable 
adaptations

Implementation
• Implementing 

physical and 
policy-based 
adaptations



Climate Change Vulnerability 
Assessments (CCVA)

• Defining community vulnerabilities to 
climate change is one of the first steps 
you can take towards increasing your 
resilience in the face of a changing 
climate

• Climate Change Vulnerability 
Assessments (CCVA) provide a 
methodology or framework for identifying 
and assessing vulnerabilities in a 
community



CCVA Frameworks

ISO 31000 Risk Management 
Framework

Public Infrastructure 
Engineering 
Vulnerability 
Committee 

Engineering Protocol
(PIEVC) 

Building Adaptive 
and Resilient 

Communities –
Milestone 2

(BARC)

Indigenous 
Climate Change 

Adaptation 
Planning Toolkit

(ICCAP) 

Mixed-Methods More…



Two-Eyed Seeing in CCVA
"Two-Eyed Seeing refers to 
learning to see from one eye 
with the strengths of 
Indigenous ways of knowing 
and from the other eye with the 
strengths of Western ways of 
knowing, and to using both of 
these eyes together”

– Elder Albert Marshall

Weaving: bridging IK systems and 
WS so that collaboration respects 
the integrity of each knowledge 
system

Allows us to see what we may have 
missed through a single lens alone



CCVA Fundamentals
• CCVA is a process used to assess the exposure, 

sensitivity, and adaptive capacity of a natural or 
human system to climate change impacts

• The process can include impacts on:
• People
• Property
• Operations
• Environment

• CCVAs are complex and involve decision making 
amid uncertainty

Image Sources: R Rempel, CBC Manitoba, CBC Manitoba



CCVA Fundamentals
CCVA is typically a 4-step process.

Source: National Climate Change Adaptation Research Facility, 
Australia Department of the Environment and Energy, 2017



Climate Change Risk Assessment:
Step 1

Source: National Climate Change Adaptation Research Facility, 
Australia Department of the Environment and Energy, 2017

Establish Context
• Define scope of 

assessment (geographical 
boundaries, time horizons)

• Set goals for assessment
• Identify partners & 

stakeholders
• Engage communities



Climate Change Risk Assessment:
Step 1

Establish Context
Insights to summarize:
• Community concerns and 

observations
• Key asset information from 

relevant reports reviewed
• A summary of climate change 

impacts in the community
• Insights on the ways the 

community is already adapting



Climate Change Risk Assessment:
Step 2

Identify Past/Current 
Climate Risks
• Review your objectives and 

identify climate risks that could 
negatively affect those objectives

• Which climate hazards affect any 
of your assets or services? 
Document these linkages.



Note. Taken from Climate Atlas of Canada Map – Indigenous Markers

Identify Past/Current Climate Risks
• Analyze historical and projected climate data from publicly 

available resources such as:
• Climate Atlas of Canada
• Climate Data Canada

Climate Change Risk Assessment:
Step 2



Note. Taken from Climate Atlas of Canada Map – Indigenous Markers

Climate Change Risk Assessment:
Step 2



Identify Past/Current Climate Risks
• Identify parameters and baseline data of risk events to be 

considered
• Calculate 

probability scores
for current

Climate Change Risk Assessment:
Step 2



Climate Change Risk Assessment:
Step 3

Identify Future Climate 
Risks and Opportunities
• Make a list of your exposed 

assets/services
• List all the weather and climate-

related events that could disrupt 
or damage your assets/services.

• What aspects of your assets, 
operations, staff are impacted by 
these hazards?



Identify Future Climate Risks and Opportunities
• Calculate probability 

scores for future using 
Representative 
Concentration Pathways

Climate Change Risk Assessment:
Step 3



Climate Change Risk Assessment:
Step 4

Analysing and Evaluating 
Risks
Requires estimates for:
• Probability of Hazard 
• Severity of Impact



Climate Change Risk Assessment:
Step 4

Analyzing and Evaluating Risks requires estimates for:
1. Probability of event – obtained from data or trend 

analysis.



Climate Change Risk Assessment:
Step 4

Analysing and Evaluating Risks requires 
estimates for :
2. Severity of Hazard – obtained from 

experience, multi-disciplinary considerations 
(health, engineering, financial, regulatory, etc.).



Risk Level= Probability x Impact 
Severity
• Prioritize your risks by risk levels
• Set the highest scoring risks as your top 

priority
• Strategically plan to reduce all your identified 

risks in an order that makes sense for you
• The results from CCVA are rich with decision-

support information on your climate risks.

Combining Probability and Severity 
Ratings: 5 Point Scale



CCVA Summary
• To assess vulnerability, it is important to grasp the known and 

potential impacts of climate change
• Identify the species, ecosystems, and community infrastructure 

most likely to be impacted
• Build an understanding of why these species, ecosystems, and 

infrastructure are vulnerable, including the interaction between climate 
change, non-climatic stressors, and cumulative impacts

• Assess the effectiveness of previous coping strategies
• Identify and target adaptation measures to systems with the 

greatest vulnerability



CCVA Summary
Primary Elements:

1. Defining what’s included
2. Identifying existing stressors potentially 

exacerbated by climate change
3. Projecting climate parameters, including 

changes in climate variability and impacts to 
infrastructure

4. Identifying and evaluating the likelihood and 
consequence of climate-related impacts

5. Characterizing uncertainty and assumptions
6. Communicating risks to stakeholders.

Source: ISO 31000: Risk Management Guidance



Vulnerability 
Assessment
• Identifying 

climate 
vulnerabilities 
and risks

Adaptation 
Planning
• Prioritizing risks 

and developing 
actionable 
adaptations

Implementation
• Implementing 

physical and 
policy-based 
adaptations



Adaptation Planning

What is it?
• Developing strategies to manage the risks prioritized in the CCVA
• Implementation of a guiding framework to develop a multifaceted approach 

to climate change adaptation

Distinction between Mitigation and Adaptation
• Adaptation: changing our lifestyles to cope with a new environment rather 

than stopping the drivers of climate change
• Mitigation: reducing GHG emissions and removing GHG from the 

atmosphere



Adaptation Planning

Building Adaptive Capacity
• Use technology, processes, 

information and resources that 
create conditions for adaptation, 
such as:

• Training, policy development, 
• Using/creating climate models to 

predict possible futures and 
timelines for anticipated changes 
and adaptation actions, 

• Developing floodplain maps under 
future climate scenarios to guide 
land-use planning or 
environmental management

Delivering Adaptation Options
• Initiate activities that reduce 

vulnerabilities to climate change; or
• Take advantage of opportunities 

from a changing climate, such as:
• Investing in critical infrastructure; 
• Changing seasonal harvest times; 
• Planting or harvesting new 

species that are well adapted to 
the changing climate for 
community use



Adaptation Planning & Risk
• Be clear about community goals and objectives in planning for 

climate change
• Spend time with your team identifying and analyzing the 

potential risks of climate change
• From this informed view, adaptation plans can be developed 

based on an understanding of the sensitivity of community to 
risk, the likelihood of the risk, the consequences of the risk 
and the community’s ability to adapt. 



Evaluate Adaptation Measures
• Not all of the adaptation options 

can be implemented at once
• Evaluating options based on 

criteria such as:
• Ease of implementation or cost
• Effectiveness

• The result of this step can 
produce a list of feasible 
immediate actions to tackle high 
risk impacts 



Implementing your Adaptation Plan
• Develop action plan based on the highest priorities you have 

identified
• First steps may include securing additional funds, developing 

partnerships to obtain more detailed information, developing 
policy, or further engagement with community

• Determining first steps will also be influenced by the goal and 
objectives outlined by your steering committee



Implementing your Adaptation Plan
• Integrate your adaptation plan with other existing community 

plans (i.e. LUP, EMP, CCP)
• Anoint a dedicated staff for Climate Change Planning and 

Adaptation who can take the lead and work with other 
departments to integrate plans and learned lessons

• Have an Advisory Committee throughout implementation of your 
adaptation plan with clear roles and responsibilities for 
everyone on the team



Evaluating your Adaptation Plan



Case Study: An Application of Two-Eyed 
Seeing in a Climate Change Project
Bilijk Community Vulnerability Assessment and Adaptation Plan



Case Study: Bilijk Climate Change 
Adaptation Plan

• In 2016/2017, Bilijk (Kingsclear First Nation) completed a climate 
change vulnerability assessment and adaptation plan for the 
community. 

• The purpose was to identify infrastructure components and 
services in the community that are vulnerable to climate change, 
and develop strategic adaption measures that incorporate 
capacity development within the community. 

• The chosen vulnerability assessment methodology was Engineer 
Canada’s Public Infrastructure Engineering Vulnerability 
Committee (PIEVC), which is a standardized protocol for 
assessing climate change vulnerability in infrastructure systems.



Adaptations and 
Recommendations:

Summary of findings 
and recommendations 

for adaptation.

Risk Assessment: 
Vulnerability 

assessment and analysis 
of risk for low, 

moderate, and high 
interactions.

Data Gathering and 
Analysis: 

Climate change data 
analysis against 

infrastructure and 
service systems.

Project Definition:
Identification of 

boundaries, included 
infrastructure, 

community services, 
etc.

Project outline:

Case Study: Bilijk Climate Change 
Adaptation Plan



• Originally developed to assess climate 
vulnerability on a specific piece of 
infrastructure and its components, 
such as a water treatment plant;

• Lacks the ability to consider 
community services, and the 
community as a whole;

• Climate data analysis must be 
presented in a numerical format;

Case Study: Bilijk Climate Change 
Adaptation Plan



Define the boundaries of the assessment, including:
• Understanding infrastructure systems included;
• Understanding vulnerable areas in the community;
• Identifying specific groups of 

individuals, or future 
development;

Gather climate data:
• Define parameters;
• Define baseline;

Case Study: Bilijk Climate Change 
Adaptation Plan



PIEVC Protocol follows principles of ISO31000 Risk Management 
Standards, where the calculation of the Risk Score is based on the 
following fundamental principle:

Risk = Probability x Severity
Where:
• Probability = probability of hazard occurring (based on current climate and future 

climate projections);
• Severity = resulting consequence of the climate hazard with the system in 

question;

Case Study: Bilijk Climate Change 
Adaptation Plan



Case Study: Bilijk Climate Change 
Adaptation Plan



Risk Calculation
Risk = Probability x Severity

Case Study: An Application of Two-Eyed Seeing in Climate Change Project

Case Study: Bilijk Climate Change 
Adaptation Plan



The Protocol was modified by simplifying certain aspects, and 
incorporating Indigenous knowledge. This included:
• Incorporating community services into the assessment;
• Including more than one infrastructure system at a time;
• Defining new severity criteria to help understand impacts to services;
• Modifying the probability scale to consider generational climate knowledge;
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How did we get here?
• Summaries from a recent Traditional 

Ecological Knowledge (TEK) survey 
conducted in the community were used to 
identify variables and areas of interest;

• Elders, community members, and 
community leadership were included in the 
climate change workshops to gather lived 
experiences;

• Impacts on infrastructure and community 
services were reviewed holistically, to 
create a community-wide scan identifying 
climate vulnerabilities.
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The PIEVC Protocol outlined nine 
(9) performance responses:
1. Structural Design;
2. Functionality;
3. Serviceability;
4. Watershed, Surface Water & 

Groundwater;
5. Operations, Maintenance & 

Materials Performance;
6. Emergency Response;
7. Insurance Considerations;
8. Policy Considerations;
9. Environmental Effects;
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Changes to 
probability criteria:
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Changes to probability criteria:
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Changes to 
severity criteria:
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Changes to severity criteria:
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The results included two (2) separate risk assessments with risk 
ratings for community infrastructure and community services. Total of:
• 30 high risk interactions with rationale
• 24 moderate risk interactions with rationale
Moving to Adaptation Planning, the workshop participants worked 
through the high risk interactions individually and developed actionable 
and viable adaptation measures to reduce or mitigate the risks, 
including:

Case Study: Bilijk Climate Change 
Adaptation Plan

• Physical adaptation;
• Policy change;
• Programs and initiatives;

• Estimated costs;
• Timeframe;
• Community Champion.



• One of the high risks identified in the vulnerability assessment was 
the flooding at the well house, and the presence of a diesel 
generator.

• Additionally, it was discovered that the community did not have a 
warming or cooling centre in an event of a power outage. 
A facility existed, but was not equipped 
with a generator.

• By taking a holistic view of the community,
we were able to combine adaptations for 
thebenefit of the community.
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Using the results of the study as basis, we wrote a proposal to 
replace the diesel generator with a propane generator to maintain 
resiliency and reduce the risk of exposure/ contamination in the 
event of a flood.
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Additionally, we completed electrical upgrades to the Training 
Centre, which was chosen as the most suitable location for a 
warming/ cooling centre, and relocated the diesel generator here.
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• Policy changes were just as important as physical adaptations. Without buy-in 
from community members, no progress can be expected;

• Including actionable adaptation measures with a community Champion and 
budgetary costs was extremely valuable, especially when applying for funding;

• Completing a community-wide assessment helped ensure that vulnerabilities 
were identified and adaptation measures were developed in consideration of 
infrastructure and services, which resulted in:
• Greater understanding of the wide-ranging impacts that climate change can cause 

to a community;
• The ability to incorporate Indigenous Knowledge throughout the project (climate 

data to development of adaptation measures);
• A cohesive, community-developed vulnerability and adaptation plan;
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Intermission
10-15min Bio Break



Part 3: Interactive Exercise



• The Community wants to complete a 
climate change adaptation plan and 
must first identify its climate change 
vulnerabilities.  The Community seeks 
to identify climate-related risks to its 
infrastructure and services, and 
develop strategic adaptation 
measures that will increase their 
resilience to climate change. The 
following table shows the expected 
trends for various climate hazards 
from baseline to the future (year 
2080).

Step 1: Establishing Context



• The Community is employing a customized approach to its climate change 
vulnerability assessment. They have opted to use the following scoring 
scales for probability and severity criteria: 

Step 2: Identifying Existing and Future 
Climate Risks



• A climate analyst has determined the probability scores of various climate 
hazards based on their expected occurrence per year in the future. Using 
Table 3, Fill in the table for severity scores, calculate risk scores, and state 
the rationale.

Activity 1: Discussion



• A climate analyst has determined the probability scores of various climate 
hazards based on their expected occurrence per year in the future. Using 
Table 3, Fill in the table for severity scores, calculate risk scores, and state 
the rationale.

Activity 1: Discussion



• Using the risk rating criteria in Figure 1 below, review your risk scores from 
Activity 1 and rank the risks in the table below.

Activity 2: Discussion



• A climate analyst has determined the probability scores of various climate 
hazards based on their expected occurrence per year in the future. Using 
Table 3, Fill in the table for severity scores, calculate risk scores, and state 
the rationale.

Activity 1: Discussion



• Using the risk rating criteria in Figure 1 below, review your risk scores from 
Activity 1 and rank the risks in the table below.

Mapping Exercise: Flooding



• A climate analyst has determined the probability scores of various climate 
hazards based on their expected occurrence per year in the future. Using 
Table 3, Fill in the table for severity scores, calculate risk scores, and state 
the rationale.

Activity 1: Discussion









• Review the forest fire risk map (Figure 2) and discuss what infrastructure 
or services may be impacted by a forest fire. Identify what actions can be 
taken. 

Mapping Exercise: Fire
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