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We thank the Musqueam, Squamish and Tsleil-Waututh 
peoples, on whose unceded territories we are gathering today

First Nations communities are disproportionately at risk with over 81% 
of reserves exposed to flooding alone (Chakraborty et al., 2022). 

Deep inequalities exist within our communities, as many live in 
substandard housing. 

We need climate resilient buildings for everyone. 



Partners for Action (P4A)

A research initiative that seeks to 
empower Canadians to become 
climate hazard resilient by 
promoting awareness and 
preparedness actions that are 
inclusive and evidence-based

Contact: p4a.info@uwaterloo.ca

With founding support provided by:

UWATERLOO.CA/PARTNERS-FOR-ACTION/
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2024 Extreme Climate Events

Halifax, Nova Scotia 
Snowstorm (Feb.)

Calgary, Alberta Hailstorm 
(Aug.)

Jasper, Alberta Wildfires 
(July) 

Toronto, Ontario 
Heatwaves (June)

BC Atmospheric River Floods 
(Oct.)

Ontario Tornados (Aug.)



What are the most prevalent climate hazards 
that buildings need to adapt to?

Floods Extreme Heat Extreme Wind Ice & Snow Wildfire



What are the most prevalent climate hazards 
that buildings need to adapt to?

What will help reduce risk for buildings 
and their inhabitants against multiple 

hazards?

How do these hazards affect 
our existing buildings?

How do measures for one or 
more hazards relate to each 

other?



Retrofitting for Extreme Heat

1. Increased 
internal building 
temperatures 

2. Increased
external building 
temperatures 

The Hazard

Human Comfort 
& Health

Impacts Adaptation Objective

Reduce heat 
transfer

Reduce solar 
heat gain

Increase 
airtightness

Increase cooling

Shading

VegetationInsulation

Ventilation

Retrofit Options
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“Ratings” (General, Relative)

Cost (Material) Time / Effort Invasiveness Energy Use / 
Emissions

Expertise



Cost (Material)

Time / Effort

Expertise 

Invasiveness

Energy Use / 
Emissions

Cost (Material)

$$$    > $5000

  $$     $500-$5000 

    $      < $500 

“Ratings” (General, Relative)



considerable planning/ 
extended duration

some planning/ 
duration

minimal planning/ 
short duration

Cost (Material)

Time / Effort

Expertise 

Invasiveness

Energy Use / 
Emissions

Time / Effort

🕒🕒🕒

    🕒🕒

        🕒

“Ratings” (General, Relative)



🔨🔨🔨      specific expertise

    🔨🔨      some expertise

        🔨        no expertise

Cost (Material)

Time / Effort

Expertise 

Invasiveness

Energy Use / 
Emissions

Expertise

“Ratings” (General, Relative)



🚧🚧🚧    major disruptions

    🚧🚧        extended disruptions

        🚧            no  / little disruptions 

Cost (Material)

Time / Effort

Expertise 

Invasiveness

Energy Use / 
Emissions

Invasiveness

“Ratings” (General, Relative)



Materials (Embodied Carbon)

Energy Use

Greenhouse Gas Emissions

Cost (Material)

Time / Effort

Expertise 

Invasiveness

Energy Use / 
Emissions

Energy Use /
Emissions

“Ratings” (General, Relative)



Retrofit Relationships: The “3 Cs”

Conflicting

Example:  Planting vegetation 
can help with extreme heat but 

also increase wildfire risk

Coordinating
A measure to consider alongside 

another for practicality and 
convenience, saving cost and 

time while addressing one or more 
objectives / hazards

Example: If you are renovating and 
replacing old windows, you should 

consider adding a low-emissivity coating

Complementary 

Example: Airtight sealant helps 
protect buildings against wildfires, 

extreme heat, and floods

A measure that works against or 
diminishes the benefits of 

another measure

A measure that addresses 
multiple hazards or multiple 

adaptation objectives



Example Retrofits: Extreme Heat

Planting VegetationConflicting

Complementary

Coordinated

Wildfires
Clear Vegetation

Floods
Rain Gardens

Extreme Wind  
Remove stones

Cost (Material) Time / Effort

Expertise Invasiveness

Energy Use / 
Emissions

$ <500 🕒 little planning

🔨 no expertise 🚧 no/few disruptions

Absorbs carbon
Potential energy savings



Database Pop Up



What will help reduce risk for buildings and their 
inhabitants against multiple hazards?

How do these hazards affect our existing 
buildings?

How do measures for one or more 
hazards relate to each other?

Synthesizes information about 
retrofits for multiple hazards 

in one place
Organizes retrofits by key parameters 

(i.e., adaptation objective) 
to make it easy for users to know what to do and why

Identifies how retrofits interact 
and relate to one another 

(the "3 Cs") 

How does our database help reduce risk for the 
most prevalent climate hazards in Canada today?
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Check out ClimateResilientRetrofits.ca!
Tell us what you think! p4a.info@uwaterloo.ca 

Sharmalene Mendis-Millard, srmendis@uwaterloo.ca 
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Thank you to our Sponsors!


