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Black spruce, lodgepole pine 
were built to burn



that receives 
an ignition
(human, lightning, fire)
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It takes a perfect storm…
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a place fire can transmit to 
(fuel proximate to possible ignition sources)1

Upwind of more places 
fire can transmit to
(fuel aligned along wind trajectory)
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at a time when its receptive
(fuel moisture is low – its dry)

2
Time

Leading to a 
vulnerable 
location
(potential negative impacts)
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Exposure based on transmission distances

500 m

30 m

100 m

Radiant Heat

Longer range embers

Shorter range embers

Beverly et al. (2010)
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Funded by Forest Resource 
Improvement Association of 
Alberta (FRIAA)



Simple metric of exposure (Beverly, McLoughlin, Chapman 2021)

500 m

Forest Protection 
Area land cover

100 m

10
0 

m

There are 80 pixels within 500 m – 
how many can transmit fire to me?

Hazard Fuel (1)
Other land cover types (0)

Σ hazard fuel pixels         75
     total pixels                   80

94% exposure

= 0.94=
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2011-2019 burned area 
by exposure class

2010

Based on method in Beverly et al. (2021). Input data: Landcover of Canada 
(Latifovic et al. 2020, North American Land Change Monitoring System (NALCMS))



Landscape fire exposure around Canmore

Canmore
Banff
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Fuel amount and arrangement (vertical and horizontal) 
dictates fire behaviour – target of proactive mitigation

1 Remove

2 Reduce

3 Convert

4 Isolate

Also used during 
response operations
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Canmore fuel treatments

Existing fuel 
treatments
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Directional vulnerability
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Canmore 
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Evacuation Vulnerabilities

Funded by



Where can longer-range 
embers transmit to?
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Where can longer-range 
embers transmit to?
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Where can longer-range 
embers transmit to?
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Where can longer-range 
embers transmit to?
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Where can longer-range 
embers transmit to?
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Where can short-range embers 
transmit to?
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Where can short-range embers 
transmit to?
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Where can short-range embers 
transmit to?
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Where can short-range embers 
transmit to?
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Where can short-range embers 
transmit to?
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Which fuels are exposing the most buildings?

Existing fuel treatments

Building Exposure Load
722

0
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Which fuels are exposing the most buildings?

Existing fuel treatments

Building Exposure Load
722

0
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17

Highway 88

Slave Lake Fire - May 15, 2011
7,000 residents evacuated
Over 430 homes destroyed
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7

Highway 88
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Thank you for listening…

Alberta Wildfire 
Management Branch

Funding People

Forest Resource 
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of Alberta (FRIAA)

Laura StewartNeal McLoughlin
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Nima Karimi, Air Forbes, 
Patrick Mahler

Institute for Catastrophic 
Loss Reduction

National Research Council

jen.beverly@ualberta.ca

wildfireanalytics.org

@fireanalytics
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Preparing for a Changing Climate: 
Implementing Emergency Response Plans for 
Extreme Heat & Wildfire Smoke in Canmore

June 16, 2024



Presentation Overview

 What is climate change in Canmore
 Canmore’s Climate Hazards

 Canmore’s Climate Risks

 Extreme Heat and Wildfire Smoke Project 
 How are heat and smoke event changing?

 Impacts and Vulnerable Populations

 Emergency Response Plans

 Air Quality Monitoring

 What can you do?



Climate Change in Canmore

 Climate: The long-term weather patterns of a given location averaged 
over a period of time, typically 30 years.

 Climate Change: Changes in long-term weather patterns caused by 
natural phenomena and exacerbated by human activities that alter the 
chemical composition of the atmosphere by the build-up of greenhouse 
gases, which trap heat and reflect it back to Earth’s surface.

 Climate Change Adaptation: The process by which built, natural, social, 
and human systems adjust to actual or expected climate change. 
Adaptation seeks to manage unavoidable harm and leverage beneficial 
opportunities that result from the changing climate.



Climate Change Mitigation – Avoid the Unmanageable 
Climate Change Adaptation – Manage the Unavoidable



Climate Impacts and Canmore

Wetter

● River flooding
● Urban flooding
● Infrastructure damage
● Economic disruption
● Damage to natural 

environment
● Pollution
● Pest and diseases

Wilder

● Damage to 
infrastructure

● Damage to natural 
environment

● Emergencies
● Economic 

disruptions

Warmer
● Heat exposure
● Drought
● Urban heat island
● Increased energy use
● Fire
● Pests and diseases
● Food security



Understanding Climate Risk





Hazard Identification & Risk Assessment (HIRA)

Extreme Very High High Moderate Low

• Wildfire
• Flood
• Human 

Health 
Emergency

• Extreme 
Cold

• Extreme 
Heat

• Wildfire 
Smoke & Air 
Quality

• Blizzards
• Major road 

accidents
• Wildlife 

Interactions

• Derailment
• Hazardous 

Material 
Release

• Ice Storm

• Power 
Outage

• Water Main 
Break

• Wind



Emergency Response Plans for Extreme Heat and 
Wildfire Smoke Project



Heat and Smoke Trends and Projections

Observed daily highs (1985-2014) Modelled daily highs (2041-2070) 

95th percentile = 30.0°C 

 4.5% chance the daily high in J-A was > 30.0°C 

 3 times per summer (J-A) this happened 

 14 times per decade this happened in summer 

97.5th percentile = 30.9°C 

 3.0% chance the daily high in J-A was > 30.9°C 

 2 times per summer (J-A) this happened 

 9 times per decade this happened in summer 

99th percentile = 32.1°C 

 1.0% chance the daily high in J-A was > 32.1°C 

 < 1 time per summer (J-A) this happened 

 3 times per decade this happened in summer 

Now 

 15.5% chance the daily high in J-A is > 30.0°C 

 10 times per summer (J-A) this will happen 

 48 times per decade this will happen 

Now 

 13.0% chance the daily high in J-A is > 30.9°C 

 8 times per summer (J-A) this will happen 

 39 times per decade this will happen 

Now 

 6-7% chance the daily high in J-A is > 32.1°C 

 4 times per summer (J-A) this will happen 

 20 times per decade this will happen 

 



Heat and Smoke Impacts
Heat Smoke

Health Concerns:

- Dehydration

- Heat Stoke

- Accelerated impacts from respiratory and 
cardiovascular disease

Health Concerns:

- Lung irritation

- Inflammation 

- Alter immune function

Other Impacts:

- Increased water temperatures

- Increased deterioration of concrete in 
roads, sidewalks and buildings

- Stress on energy transmission and 
distribution systems

- Overloading of building mechanical systems

- Increase stress to wildlife leading to more 
human-wildlife interactions

Other Impacts:

- Overloading of building mechanical and 
ventilation systems

- Poor indoor air quality

- Increase stress to wildlife and poor visibility 
leading to more human-wildlife interactions



Who is most vulnerable?



Guidelines for Emergency 
Centers



Guidelines for Emergency 
Centers



Air Quality Monitoring – purpleair.ca





Response Plan Highlights

• Prepare communication, confirm condition of 
structures, confirm plansPre-Season

• Communication / education, direct to public cool spacesWarning Phase 

• Potential to activate cooling centres, reschedule events, 
reschedule programming, additional services and 
resources

Emergency 
Phase 

• Evaluate response, make recommendations for 
improvement, implement recommendationsPost-Event



ERP Exercises
Tabletop 

Emergency Social Services



What Can You Do?



Key Actions During Heat and Smoke Events:

COOL, CLEAN 
AIR SPACES

LIMIT TIME 
OUTDOORS

NO STRENUOUS 
EXERCISE

STAY HYDRATED



Monitor Conditions:

Weather – current and forecasted

Air Quality (purpleair.ca)

Fire Smoke Map (firesmoke.ca)

Town Alerts (Voyent Alert)

Provincial/Federal Communication



Municipal Climate Change Action Centre

 Thank you to MCCAC and the Climate Resilience Capacity Building 
Program



Questions?

Caitlin Van Gaal
Supervisor of Environment and Sustainability

Town of Canmore

caitlin.vangaal@canmore.ca 

mailto:caitlin.vangaal@canmore.ca


Classification: Protected A

Ecological Implications of 
Fireguards and FireSmart

John Paczkowski
Alberta Forestry and Parks

Kananaskis Region
John.Paczkowski@gov.ab.ca
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Georgetown B
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Georgetown B
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Georgetown A



Classification: Protected A

Georgetown A
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Georgetown C
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Georgetown C
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Canmore Creek
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Canmore Creek C
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Grotto C
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Grotto C
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Harvie heights
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Harvie heights
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Lady MacDonald
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Lady MacDonald
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Classification: Protected A

John Paczkowski
Human Wildlife Co-Existence Team Lead

Alberta Forestry and Parks
Kananaskis Region

John.Paczkowski@gov.ab.ca
403-609-8837

mailto:John.Paczkowski@gov.ab.ca
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FireSmart – 
Introduction to Reducing 
Wildfire Risks
Laura Stewart, Provincial FireSmart Specialist

June 16, 2024
Canmore Wildfire Forum, Town of Canmore, AB

FireSmart, Intelli-feu and other associated Marks are trademarks of the Canadian 
Interagency Forest Fire Centre (CIFFC).
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FireSmart Actions in the Home Ignition Zone

Immediate and Intermediate Zones
0 – 10 m

Extended Zone
10 – 30 m
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The Advanced Home Assessment Program…

…is for residents looking to mitigate their property’s risk to wildfire.

A trained assessor visits your 
property and reviews key areas 
within the home ignition zone.



Classification: Protected A

Advanced FireSmart Home Assessment Program

• There is not a single home, neighbourhood or 
community that is the same in Alberta.

• This means that every single home and property has 
unique wildfire risks and unique actions that can be 
taken to reduce risk.

• FireSmart can feel inherently complicated.

• The Advanced FireSmart Home Assessment is 
designed to take the complicated out of FireSmart.



Classification: Protected A

Trained Assessor will visit your property to 
complete assessment

• Offers an assessment of your property 
completed by a qualified and trained Assessor. 

• Your Assessor will assess your property’s 
unique risks and vulnerabilities, providing 
simple property-specific recommendations on 
how to reduce it.

• All recommendations are rooted in science 
and meet both National and International 
Wildfire Mitigation Best-Practices.
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Neighbourhood Recognition Program (NRP)
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Key Neighbourhood Recognition Program Milestones

• Neighbourhood Champion contacts       
their local NRP Specialist

• Form a FireSmart Neighbourhood 
Committee

• Have a Neighbourhood Wildfire Hazard 
Assessment completed

• Develop a Neighbourhood Mitigation Plan

• Hold FireSmart events

• Celebrate success through the 
Neighbourhood Recognition application 
and renewal process

Hazard Assessment

Recognition 
Application 

Neighbourhood 
Committee 

Knowledge 
sharing

Neighbourhood 
Events

Mitigation Plan

Identify a Champion
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Why should you become a Recognized FireSmart 
Neighbourhood?

• Working together to increase resilience to wildfire is a great way to get to 
know your neighbours.

• Allows firefighters to concentrate their efforts on fighting the wildfire

• Mitigation measures reduce the probability of homes igniting due to 
embers.

• Develops strong connections with the local fire department.

• Gives you peace of mind, knowing that your property and neighbourhood 
are more prepared in the event of a wildfire.
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FireSmart Canada Online Training
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FireSmart 101
https://firesmartcanada.ca/programs/firesmart-101/
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Level 1 – FireSmart Ambassador
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FireSmart Alberta Website



Classification: Protected A

Remember…



Classification: Protected A

Thank You!

Questions?
Laura Stewart
Provincial FireSmart Specialist
587-985-2095
laura.a.stewart@gov.ab.ca
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