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Environment and Climate Change Canada

https://changingclimate.ca/CCCR2019/
Wearable technology, developed with funding
from the NSERC Discovery Grants program
Source: Western University

Fisheries and Oceans Canada
Natural Resources Canada

University experts
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Future warming in Canada depends directly on global emissions
(⁰C)

high emissions

low emissions
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Precipitation is projected to increase for most of Canada, on
average, although summer rainfall may decrease in some areas

•

Precipitation has increased in many parts
of Canada, and there has been a shift
toward less snowfall and more rainfall.

•

Annual and winter precipitation is
projected to increase everywhere in
Canada over the 21st century.

•

However, reductions in summer rainfall
are projected for parts of southern
Canada under a high emission scenario
toward the late century
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Along Canada’s coastlines, sea level will rise in some places, fall
elsewhere

Sea level
rise

Sea level
fall

End-of-century projected relative
(local) sea-level change under a
high emission scenario, relative
to 1986-2005 reference period
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A warmer climate will intensify some weather extremes
in the future
HEAT WAVES

•

A current 1 in 20-yr hot extreme will become a 1 in 2-year
event and a current 1 in 20-yr rainfall extreme will become a 1
in 10-yr event by mid-century under a high emission scenario

•

Extreme hot temperatures will become more frequent and
more intense. This will increase the severity of heatwaves,
and contribute to increased drought and wildfire risks.

•

While inland flooding results from multiple factors, more
intense rainfalls will increase urban flood risks.

•

It is uncertain how warmer temperatures and smaller
snowpacks will combine to affect the frequency and magnitude
of snowmelt-related flooding.

WILDLAND
FIRES
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Primary risks to the built environment
• Extreme events: flooding,
wildfire, wind, heat waves
• Thawing permafrost

Trout River Newfoundland, January 2018

• Coastal flooding
• Change in durability of materials
and systems (aging infrastructure)

Tornado damage in Dunrobin, Ontario (Canadian Press,
September 2018)

Fort McMurray, Alberta 2016 (Terry Reith,8
CBC)

To develop decision support tools,
including codes, guides and models for
the design of resilient new buildings and
Core Public Infrastructure (CPI) and
rehabilitation of existing buildings and
CPI in key sectors to ensure that climate
change and extreme weather events are
addressed

Climate Data • Roads
Buildings • Bridges
Water/Wastewater
Transit • Decision
Support Tools
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Responding to Climate Change
• Funding from Infrastructure Canada
• $42.5M over 5 years (2016-2021), 30+ projects
• Pan Canadian Framework on Clean Growth and
Climate Change
• NRC Expertise
•

Model Codes

•

Infrastructure, Building Science, Hydrology, Aerodynamics

• Environment and Climate Change Canada
•

Historical data

•

Climate modeling and projections

Monitoring bridge displacement rates with
satellite data

• Over 150 collaborators
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Developing Future Climatic Design Data
•

Partnership with Environment and Climate Change Canada
(ECCC) and Pacific Climate Impacts Consortium (PCIC)

•

Draft forward-looking climatic design data will be made public
in 2020. General guidance on how to use this data is currently
under development.

•

The 2019 Canadian Highway Bridge Design Code (CHBDC)
will include a full update to historic data. (some data was from
the 1970s).

•

The 2020 National Building Code will include updated wind
design data.

Peace tower weather station
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Updates to Standards & Guidelines
• Four New Canadian Standards Published
• Basement Flood Protection (Z800-18)
• Design and Construction of Bioretention Systems (W200 and W201)
• Climate Adaptation of Wastewater Treatment Plants (S900)

• Updates to 7 suites of standards with CSA and ULC: Fenestration, Exterior
Insulation and Finish Systems, Fuel Storage Tanks, Leak Detection, Fire Tests, Air
Barriers, Backwater Valves

• CSA S478 Guideline on Durability of Buildings re-written as a standard
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Updates to Standards & Guidelines
•

Published Guidelines for flood resilient existing
communities with SCC and Intact Centre

•

50 proposals for change to the Canadian Electrical
Code and related codes/standards

•

Development of 102 Performance Specifications
Sections for the Canadian National Master
Construction Specification (NMS)

Snapped Hydro pole, St. Isidore ON
(Radio Canada, April 16 2018)
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Increasing the Flooding Resilience of
Canadian Communities
• Guidelines for the climate resilience of existing
stormwater systems
• Guidelines for buoyant foundations (Waterloo)
• National design guidelines for flood-resilient
buildings
• Guidelines for conducting coastal flood hazard
and risk assessments (incorporating sea level rise
and other climate change effects) to support design
of buildings and core public infrastructure

Buoyant foundation concept (Elizabeth English)
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Wildland Urban Interface Design
• International Technical Committee on WUI was established in May 2018
• National WUI Guide/Code for WUI fires for Canada:
• Hazard and exposure;
• Community resources and design;

• Property (mitigation in structure ignition zone);
• Planning and outreach

Fort McMurray Wildfire, Alberta 2016
(Terry Reith, CBC)

• New testing methods and modeling to better assess construction components
• Wildfires and WUI fires hazard/risk mapping
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Increasing the Resilience of New and
Existing Buildings
•

Guidelines for the prevention overheating in buildings

•

Response of building envelope systems to wind driven rain

•

Guidelines for commissioning and certifying the resiliency
of roofs

•

Database of building material properties in varying climate
conditions

•

Technical Guide on adaptable housing in remote areas

Testing roof wind uplift resistance in-situ
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Improving the Resilience of New and
Existing Infrastructure
• Updates to the 2019 and 2025 Canadian Highway Bridge
Design Code
• Optimized performance of pervious concrete pavement

• Guidelines for the design and monitoring of rails in a changing
climate
• Guidelines for the adaptation of existing roads and bridges to
climate change
• Guidance for storm sewerage and drain systems, water
supply systems, and sanitary sewer systems in a changing
climate
• LCA studies for infrastructure incorporating impacts due to
climate change

Pervious and normal concrete samples (top),
Instrumented via rail tracks (bottom)
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Foundation Science
Scientists, Academics

• Future climatic loads for
the design of B&CPI
• Performance of
materials and systems in
a changing climate
• Life Cycle Assessment for
infrastructure
• Monitoring and
detection methods

Guidance
Committees

Tools

• Proposed code changes
for the resilient design of Industry, Professionals
Uptake & Implementation
new Infrastructure
• Updated codes,
Users, Owners, Associations
• Guidance documents for
standards and
the retrofit of existing
specifications
B&CPI
• Education materials and
• New standards
courses
• Science-based design
• Technologies to
solutions
• Resiliency certification for
improve climate
materials and systems
• Tailored asset-specific
resilience
guidance
• De-risking of tools and
• Decision support tools
technology through pilot
(Design, risk asst.,
projects
asset mgmt.)
• National platform for
infrastructure regulation
“Model Code”

ENABLING
RESILIENCE

Online Resources
Canada’s changing climate report
https://changingclimate.ca/CCCR2019/
Canadian Centre for Climate Services (CCCS)
www.canada.ca/climate-services
ClimateData.ca

Climate Resilient Buildings and Core Public Infrastructure Initiative
https://www.infrastructure.gc.ca/plan/crbcpi-irccipb-eng.html
Codes Canada
https://nrc.canada.ca/en/certifications-evaluations-standards/codes-canada

Standards Council of Canada: Standards to Support Climate Resilience in Infrastructure
www.scc.ca/en/flagships/environment
Pan Canadian Framework on Clean Growth and Climate Change
https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework/climate-change-plan.html
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Design
SAMPLE
forOF
the
Future
PICTURE
rather
WITH
than
the
CAPTION
Past SLIDE

https://www.infrastructure.gc.ca/
plan/crbcpi-irccipb-eng.html
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