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1.1 Why is extreme heat an issue?

1. Why is extreme heat an issue

Extreme heat  has gotten 
worse in Canada and is 
already resulting in 
illnesses and deaths

Climate change is projected 
to increase the frequency, 
intensity and duration of 
extreme heat events and 
associated health outcomes

However, effective 
adaptation can greatly 
reduce adverse health 
outcomes regardless of the 
climate future
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Estimated 300 excess 

annual deaths in 

relation to heat waves 

between 1971-2020 in 

26 Canadian 

communities

1.2 Why does it matter to Canadians?

1.What is extreme heat and why does it matter to Canadians?

Extreme Heat is a 

leading cause of 

illness and death 

from weather-

related hazards in 

Canada

Source: Y Guo, Gasparrini, Li, S et al. (2018). Quantifying excess deaths related to heatwaves under climate 

change scenarios: A multicountry time series modelling study & S.1 Appendix. PLoS 15(7): e1002629. 

https://doi.org/10.1371/journal.pmed.1002629

https://doi.org/10.1371/journal.pmed.1002629


5

People who work 

outdoors

Infants and young 

children

Physically active 

outdoors

Homeless
No access to air 

conditioning
Older adults

Mental Health 

disorders

Substance use 

disorders Chronic illness

2.0 Vulnerable populations in Canada

2. Vulnerable populations in Canada

Source: Health  

Canada. Water, 

Air Climate 

Change 

Bureau. Heat 

Alert and 

Response 

Systems to 

Protect Health : 

Best Practices 

Guidebook. 

Ottawa: Health 

Canada, 2012.

Vulnerability

Exposure

Response 
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3.1 Recent Extreme Heat Events and Health Impacts in Canada

3. Recent Heat Health Impacts in Canada

• British Columbia in 2009: 156 excess deaths attributable to heat (Kosatsky 2010)

• Montreal, Quebec in 2010: 106 excess deaths attributable to heat (Bustinza et al. 2013) 

Toronto, Ontario- Summer 2018 

Temperatures exceeded 30oC for 21 

days compared to 30-year average of 

12.2 days/year until 2005

Source: Perrotta, K. 2019. Call to action on climate change 

and health. CPHA Webinar Series. https://www.cpha.ca/call-

action-climate-change-and-health

Province of Québec - Summer 2018

The 2018 summer season is the warmest in 146 years of 
weather observations in southern Quebec.

86 deaths across the province during the extreme heat 
event of late June/early July 2018.

Statistically significant increase in crude hospitalization 

rates (all causes) in 3 health regions in Quebec.

Statistically significant increase in use of ambulance rates. 

These increases ranged from 11% to 23%.

Statistically significant increases in the gross emergency 

admissions rates in 2 health regions.

Source: INSPQ. 2019. Surveillance des impacts des vagues de chaleur extrême sur la 

santé au Québec à l’été 2018. https://www.inspq.qc.ca/bise/surveillance-des-impacts-
des-vagues-de-chaleur-extreme-sur-la-sante-au-quebec-l-ete-2018

https://www.cpha.ca/call-action-climate-change-and-health
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4.1 Future changes in  key heat indicators due to climate change

4. Future Heat Health Impacts in Canada

Source: Maria Malik and Rebecca Stranberg. 2019. Canadian Population Centres - Key Heat 

Indicators. Health Canada, Ottawa, ON.  

Datasource: Climate Atlas of Canada. https://climateatlas.ca/

Over the next 30 

years, the number 

of very hot days 

and warm nights 

in a year is 

expected to more 

than double in 

some parts of 

Canada by 2050 

and triple by 2080.
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4.1 Future changes in  key heat indicators due to climate change

4. Future Heat Health Impacts in Canada

Source: Maria Malik and Rebecca Stranberg. 2019. Canadian Population Centres - Key Heat 

Indicators. Health Canada, Ottawa, ON.  

Datasource: Climate Atlas of Canada. https://climateatlas.ca/

Over the next 30 

years, the number 

of very hot days 

and warm nights 

in a year is 

expected to more 

than double in 

some parts of 

Canada by 2050 

and triple by 2080.



9

4.1 Future changes in  key heat indicators due to climate change

4. Future Heat Health Impacts in Canada

Source: Figure 4.11: Future projections for selected temperature indices (extremes)

(CCCR 2019. https://changingclimate.ca/CCCR2019/graphics/)

https://changingclimate.ca/CCCR2019/graphics/
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4.1 Future changes in  key heat indicators due to climate change

4. Future Heat Health Impacts in Canada

Source: Figure 4.11: Future projections for selected temperature indices (extremes)

(CCCR 2019. https://changingclimate.ca/CCCR2019/graphics/)

https://changingclimate.ca/CCCR2019/graphics/
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4.2 Future heat health impacts in Canada: 

How climate change will affect Extreme Heat Events (EHEs)

4. Future Heat Health Impacts in Canada

These characteristics of Extreme 

Heat Events are modelled to 

increase due to climate change

• Frequency

• Intensity

• Duration

• Geographic 

Range

• Heat Season
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Under different 

climate change, 

adaptation, and 

population 

scenarios 

between 2031-

2080, as 

compared to the 

baseline value 

from 1971-2020

Adapted from : Guo Y, 

Gasparrini A, Li S, et 

al.. Quantifying excess 

deaths related to 

heatwaves under climate 

change scenarios: A 

multi-country study. PLOS 

Medicine 2018a;15(7):e100

2629

4.2  Future Mortality associated with heat waves (Extreme Heat Events)

4. Future Heat Health Impacts in Canada

45% 

455% 

https://www.ncbi.nlm.nih.gov/pubmed/30063714
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5. What can be done ?

“Tackling climate change could 
be the greatest global health 
opportunity of the 21st century" 

Lancet Commission on Climate and Health, 2015



14

5. What can be done ?

Heat related illness and death is preventable“Tackling climate change could 
be the greatest global health 
opportunity of the 21st century" 

Lancet Commission on Climate and Health, 2015
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5. What can be done ?

There are a wide range of 

adaptation options that can 

reduce the risks of climate 

change (high confidence)                

IPCC, 2018

Heat related illness and death is preventable

Adaptation is
KEY

“Tackling climate change could 
be the greatest global health 
opportunity of the 21st century" 

Lancet Commission on Climate and Health, 2015
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5.1 Adaptation is key

5. What can be done?

Adapted from : Guo Y, Gasparrini 

A, Li S, et al.. Quantifying 

excess deaths related to 

heatwaves under climate 

change scenarios: A multi-

country study. PLOS 

Medicine 2018a;15(7):e1002629

Individual Interpersonal

Institutional

Community

Environmental

Public Policy

(information provision, 

public education)

(engagement, strengthening 

community infrastructure)

(institutional policies, 

partnership working, quality 

standards)

(information sharing, 

communication)

(urban planning, natural and 

built environment)

(improvement of health 

services, resource 

management)

https://www.ncbi.nlm.nih.gov/pubmed/30063714
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5.2 Health Canada’s Role in adapting to extreme heat

5. What can be done?

Support the development, implementation and improvement of Heat Alert and Response 
Systems (HARS)

Health Promotion: Train health care professionals and educate the public

Advance Heat Health science to support HARS and Health Promotion & Outreach

Engage with the international  community to leverage and accelerate heat health 
intelligence and action

Development of a Pan-Canadian Surveillance and Monitoring System for Climate Change 
and Health

Support  Development of Resilient Health Care Systems and Cool Communities

Support Climate Change Vulnerability Assessments
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HEAT ALERT RESPONSE SYSTEMS (HARS)

Community Mobilization & 

Engagement

Alert 

Protocol

Communication 

Plan

Community 

Response Plan
Evaluation

Plan

• Coordinating agency

• Identification of 

community needs

• Identification and 

recruitment and 

engagement of 

stakeholders

• Mobilize community

• Pre-heat season 

preparations

• Identify heat-health risks 

and vulnerabilities

• Activation Protocol 

• Deactivation Protocol

• Alert Citizens and 

Stakeholders         

• Connect Partners

• Increase Awareness

• Deliver Education about 

Adaptation 

• Facilitates Actions

• Assisting Vulnerable 

Populations

• Improve HARS    

• Validate Measures  

• Identify Improvement 

Opportunities 

5.3 Health Canada supports a key community adaptation: Heat Alert and 

Response Systems (HARS)

5. What can be done?
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5.3 Key community adaptation: Heat Alert and Response Systems (HARS)  

Communication Plans – Social Media

5. What can be done?
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5.3 Key community adaptation: Heat Alert and Response Systems (HARS)  

Community Response Plans

5. What can be done ?

Examples of Actions

• Opening public spaces such as 

libraries and community centres 

that are equipped with air 

conditioning as well as city pools

• Visits to seniors and homecare 

patients 

• Public awareness messages -

issuing press releases with 

locations and hours of cooling 

facilities open to the public

• Actions put in place for employees: 

water distribution, work breaks, 

cooling necklaces, common areas 

with AC

• Ensure that vulnerable individuals 

are informed about ways to stay 

safe in the heat

• Open and promote telephone lines 

(e.g. 811) to provide advice to the 

public

• Install and/or enhance shade 

structures and water stations in 

public parks as a part of long term 

planning
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• Guidance and publications

• Supporting pilot projects and exercises

• Facilitating collaboration and knowledge sharing between 

jurisdictions

5.3 How does Health Canada  support HARS development & advancement?

5. What can be done?

British Columbia

• Supporting HARS implementation rural community 

New Brunswick

• Supported the implementation of a HARS and continues to provide 
support for enhancement 

Newfoundland and Labrador

• Supporting the development of HARS responses and communications 
around outdoor summer athletic events 

Nova Scotia

• Supporting the development of a Provincial Extreme Heat Action Plan

• Community based HARS Demonstration Project
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• Educate the public 

and train health care 

professionals

New Infographic and 

Fact Sheets 

New for 2019 – also 

being animated

5.4 Health Promotion and Outreach

5. What can be done?
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5.3 Health Promotion and Outreach

5. What can be done? 

Health Canada Heat 

Health Publications

• Wide variety of 

audiences

• Action oriented



24

5.4 Health Promotion and Outreach

5. What can be done?

Heat 
Community of 
Practice 
(https://gccollab.ca/groups/
profile/87076/ennational-
heat-health-community-of-
practicefrcommunautu00e
9-de-pratique-nationale-
sur-la-chaleur-et-la-
santu00e9)

aims to support and 
further efforts at the local 
and regional levels across 
Canada to protect health 
from extreme heat, by 
linking partners through 
the sharing of: 

Information

Experiences

Best adaptation 
practices

Training 
Health Care 
Professionals 

designed to increase 
awareness and train health 
professionals to deliver 
messages regarding extreme 
heat to the public including 
vulnerable populations and 
also with other health care 
professionals

National Heat Health Community of 
Practice (HCOP)

To join contact rami.yassine@canada.ca
or maria.malik@canada.ca

https://gccollab.ca/groups/profile/87076/ennational-heat-health-community-of-practicefrcommunautu00e9-de-pratique-nationale-sur-la-chaleur-et-la-santu00e9
mailto:rami.yassine@canada.ca
mailto:maria.malik@canada.ca
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• Extreme Heat Events: The number of extremely hot days in a year is expected to more than 

double in some parts of Canada and also increase the number of warm/ hot nights.

• Mortality: As climate change progresses, Canada is projected to experience an increase in heat-

wave associated excess mortality

• Solutions: Heat related illness and death is preventable

• Evidence that  HARS / Heat Health Action Plans reduce the risk of heat related illness and death

• Need to build the Canadian evidence base to improve the understanding of interventions and their 

effectiveness

• More  heat science is needed and to support and advance adaptation

7. Conclusion

7. Conclusion
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Melissa Shaw
Climate Change and Innovation Bureau, Health Canada

Melissa.Shaw@canada.ca

Thank you 

mailto:Melissa.Shaw@canada.ca


27

APPENDIX

Heat, Health and Climate Change
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Spectrum of Health Related Illness

Heat 
Edema

Heat 
Cramps

Heat 
Syncope

Heat 
Exhaustion

Heat 
Stroke
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1.2  Thresholds for heat warnings in Canada - 2018

1. What is extreme heat and why does it matter to Canadians?
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1.3  Thresholds for heat warnings in Canada 
Source: https://www.canada.ca/en/environment-climate-change/services/types-weather-forecasts-use/public/criteria-alerts.html#heat

1. What is extreme heat and why does it matter to Canadians?

Location Threshold criteria

Alberta - Extreme south (including Pincher Creek, Cardston, Lethbridge, and Medicine Hat) Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 32°C or warmer and nighttime minimum temperatures are expected to fall to 16°C or warmer.

Alberta - Remainder of Alberta (including the Cities of Edmonton, Red Deer and Calgary) Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 29°C or warmer and nighttime minimum temperatures are expected to fall to 14°C or warmer.

British Columbia – Northeast – Northern Interior, Central Interior, including Chilcotin, Cariboos, 

Prince George, North Thompson, and North Columbia, BC Peace, Bulkley Valley and the 
Lakes and Fort Nelson

Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 29°C or warmer and nighttime minimum temperatures are expected to fall to 14°C or warmer.

British Columbia – Northwest – Central and Northern Coast (inland and coastal regions), 
Northern Vancouver Island, and northwestern BC

Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 28°C or warmer and nighttime minimum temperatures are expected to fall to 13°C or warmer.

British Columbia – Southeast – Fraser Valley, Southern interior (including South Thompson 
and Okanagan), Kootenays, and Columbias (south)

Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 35°C or warmer and nighttime minimum temperatures are expected to fall to 18°C or warmer.

British Columbia – Southwest – Metro Vancouver, Howe Sound, Whistler, Sunshine Coast, 
Vancouver Island (except northern sections)

Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 29°C or warmer and nighttime minimum temperatures are expected to fall to 16°C or warmer.

Manitoba - North
Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 29°C or warmer and nighttime minimum temperatures are expected to fall to 16°C or warmer.

Or
Issued when 2 or more consecutive days of humidex values are expected to reach 34 or higher.

Manitoba - South
Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 32°C or warmer and nighttime minimum temperatures are expected to fall to 16°C or warmer.

Or
Issued when 2 or more consecutive days of humidex values are expected to reach 38 or higher.

New Brunswick
Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 30°C or warmer and nighttime minimum temperatures are expected to fall to 18°C or warmer.

Or
Issued when 2 or more consecutive days of humidex values are expected to reach 36 or higher.

Newfoundland and Labrador
Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 26°C or warmer and nighttime minimum temperatures are expected to fall to 15°C or warmer.

Or
Issued when 2 or more consecutive days of humidex values are expected to reach 34 or higher.

Northwest Territories Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 29°C or warmer and nighttime minimum temperatures are expected to fall to 14°C or warmer.

Nova Scotia
Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 29°C or warmer and nighttime minimum temperatures are expected to fall to 16°C or warmer.

Or
Issued when 2 or more consecutive days of humidex values are expected to reach 36 or higher.

Nunavut No Heat Warning Program at this time.

Ontario - extreme southwest (Essex and Chatham-Kent Counties)
Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 31°C or warmer and nighttime minimum temperatures are expected to fall to 21°C or warmer.

Or
Issued when 2 or more consecutive days of humidex values are expected to reach 42 or higher.

Ontario - North
Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 29°C or warmer and nighttime minimum temperatures are expected to fall to 18°C or warmer.

Or
Issued when 2 or more consecutive days of humidex values are expected to reach 36 or higher.

Ontario - remainder of southern Ontario (including the District of Parry Sound)
Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 31°C or warmer and nighttime minimum temperatures are expected to fall to 20°C or warmer OR Issued when 2 or more consecutive days of 
humidex values are expected to reach 40 or higher.

Prince Edward Island
Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 27°C or warmer and nighttime minimum temperatures are expected to fall to 18°C or warmer.

Or
Issued when 2 or more consecutive days of humidex values are expected to reach 35 or higher.

Quebec, except Nunavik*
Issued when the humidex value is 40 or higher and when the temperature is 30°C or warmer, and both conditions persist for at least one hour.

Or

Issued when temperature is 40°C or warmer.

Saskatchewan - North and Central (including Meadow Lake, The Battlefords, Prince Albert, 
and Hudson Bay)

Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 29°C or warmer and nighttime minimum temperatures are expected to fall to 14°C or warmer.

Or
Issued when 2 or more consecutive days of humidex values are expected to reach 34 or higher.

Saskatchewan - South
Issued when 2 or more consecutive days of daytime maximum temperatures are expected to reach 32°C or warmer and nighttime minimum temperatures are expected to fall to 16°C or warmer.

Or

https://www.canada.ca/en/environment-climate-change/services/types-weather-forecasts-use/public/criteria-alerts.html#heat
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4.1 Future heat health impacts in Canada – Appendix?

4. Future Heat Health Impacts in Canada

Source: Table 4.3: Multi-model 

changes in indicators of 

temperature

(CCCR 2019. 

https://changingclimate.ca/CCCR20

19/graphics/)

a Based on statistically downscaled 
temperature from simulations by 24 
Earth system models (adopted from Li 
et al., 2018).
b Regions are defined by political 
boundaries; “North” includes the three 
territories (see Figure 1.1).

REGIONb SCENARIO; PERIOD; MEDIAN (25%, 75% PERCENTILE)

RCP2.6 RCP8.5

2031–2050 2081–2100 2031–2050 2081–2100

Annual highest daily maximum temperature, ºC

British Columbia 1.7 (0.9, 2.4) 1.7 (1.2, 2.4) 2.3 (1.6, 3.2) 6.7 (4.9, 7.9)

Prairies 1.6 (0.9, 2.3) 1.6 (1.1, 2.4) 2.5 (1.8, 3.1) 6.9 (5.2, 8.2)

Ontario 1.6 (1.0, 2.4) 1.5 (0.8, 2.2) 2.5 (1.9, 3.0) 6.6 (5.2, 7.7)

Quebec 1.4 (0.8, 2.2) 1.3 (0.7, 2.0) 2.1 (1.5, 2.7) 5.9 (4.7, 7.1)

Atlantic 1.4 (0.9, 1.9) 1.2 (0.6, 1.9) 1.9 (1.4, 2.4) 5.5 (4.6, 6.5)

North 1.3 (0.6, 2.2) 1.5 (0.7, 2.2) 1.8 (0.9, 2.7) 5.7 (3.6, 7.3)

Canada 1.4 (0.7, 2.3) 1.5 (0.8, 2.2) 2.0 (1.2, 2.8) 6.1 (4.2, 7.5)

Annual highest daily minimum temperature, ºC

British Columbia 2.1 (1.1, 3.7) 2.7 (1.4, 4.2) 3.7 (2.4, 5.3) 10.1 (8.5, 11.7)

Prairies 2.1 (1.3, 3.3) 2.5 (1.6, 3.8) 3.5 (2.5, 4.9) 10.5 (9.3, 12.8)

https://changingclimate.ca/CCCR2019/graphics/

