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Presentation Overview 

• Climate Change Risks to Health 
 

• Vulnerability Assessment Guidance 
 

• Canadian and US Assessment Examples 
 

• Health Canada Support for Partners 
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CLIMATE CHANGE RISKS TO 
HEALTH 
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Evidence of Climate Change - “Warming is unequivocal” 
Global Land and Ocean Temperature Anomalies, January - December 
(Annual anomalies relative to 20th century) 
 

NOAA, 2017 

2016 was the hottest year on record 



Projected Global Average Surface Temperature Change 

The current pace of environmental 
change is largely unprecedented in 

Earth’s history (Schmidt, 2016) 

(IPCC, 2013) 

We are 
locked into 
an additional 
0.7oC 
warming in 
the future 



Future Emissions Reductions – Future Warming 

(IPCC, 2013) 



Projected Warming in Northwestern Ontario 

https://i0.wp.com/prairieclimatecentre.ca/wp-content/uploads/2017/10/2051-2080-RCP85-Mean-Temp-Delta-January.jpg 



Projected Precipitation in Northwestern Ontario - Spring 

https://i0.wp.com/prairieclimatecentre.ca/wp-content/uploads/2017/10/2051-2080-RCP85-Mean-Temp-Delta-January.jpg 



         A Call to Action for Health 
 “The evidence is overwhelming: 

climate change endangers 
human health” 

Dr. Margaret Chan, Director General, WHO, 2014 
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Climate Change – Top Threat to Security  

http://www.motherjones.com/environment/2017/08/isis-and-global-warming-are-considered-top-security-threats-by-most-of-the-world/ 



Future Global Health Impacts from Climate Change 

Heat waves and forest fires 
 
Reduced labour productivity 
 
Increased under-nutrition 
 
Foodborne diseases 
 
Water-borne diseases  
 
Vector-borne diseases 
   

Very high confidence 
 
High confidence 
 
Very high confidence 
 
Very high confidence 
 
Very high confidence 
 
Medium confidence 
 

IPCC, 2014 
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http://www.rncan.gc.ca/environnement/impacts-
adaptation/evaluations/10030 

 



 Projected Risks from Lyme Disease to Canadians  

Ogden et al., 2008 
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Extreme Heat 
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At-risk groups 
include: 

• Older Adults 
• Infants and young 

children 
• People with chronic 

illness 
• The physically 

active 
• Low socio-economic 

status 
• Newcomers to 

Canada and 
transient 
populations 

“As the climate changes, the frequency, intensity and duration of 
these event are expected to increase, as are their related adverse 
health effects” – Health Canada, 2011 
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Schnitter, 2017 

Climate Change Impacts on Food Insecurity  



Mental Health Impacts of Climate Change 
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  Manitoba Flood 2011 
• 1 in 300 year flood 
• 1932 people remained 

evacuated 2 years after the 
flood 
 

Psychosocial impacts included: 
 

• Increases in alcohol and 
drug use 

• Increases in family 
violence 

• Depression 
• Anxiety 
• Sleep disruption  

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj83aWQvdrPAhWBxYMKHQz6CekQjRwIBw&url=https://markosun.wordpress.com/2011/05/11/manitoba-flood-2011/brandon-cartier/&bvm=bv.135475266,d.amc&psig=AFQjCNGrWbxjJ9i0umIQh5eVL4zY-FrjZQ&ust=1476540706767003
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Pathways Through Which Drought Impacts Health in the 
Context of Climate Change 

Yusa et al., 2015 
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Canadian 
Health Care 
Facility 
Impacts 
from  
Climate 
Hazards 

Impacts on the Health System 
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Catastrophic Climate Events – Hurricane Maria 

http://www.cnn.com/2017/09/24/americas/hurricane-maria-puerto-rico-
aftermath/index.html 

https://qz.com/1086337/puerto-rico-images-before-hurricane-maria-and-after-
show-vast-destruction/ 

100,000 people 
have left  
the island – 
roughly 1800 per 
day 
 

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjS-OvYwK_XAhVKr1QKHRM_CuwQjRwIBw&url=https://qz.com/1086337/puerto-rico-images-before-hurricane-maria-and-after-show-vast-destruction/&psig=AOvVaw38ji4w5LMyrJJ4XnTMRNi8&ust=1510248625482490
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwis-oS8wa_XAhWEi1QKHV9FB1AQjRwIBw&url=http://www.cnn.com/2017/09/24/americas/hurricane-maria-puerto-rico-aftermath/index.html&psig=AOvVaw38ji4w5LMyrJJ4XnTMRNi8&ust=1510248625482490


VULNERABILITY 
ASSESSMENT GUIDANCE 
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   Increasing Resiliency of Health Systems 

WHO, 2015 
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• Climate-informed  
   health planning 
 
• Health and climate  
   capacity development  
 
• Emergency preparedness 
  and management 
 
• Vulnerability, capacity and  
  adaptation assessment 
 
• Integrated risk monitoring and 
  early warning 



  Outline 
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WHO will be affected? 
 
WHAT climate hazards 
will endanger health? 
 

 
WHEN will health be 
impacted? 
 

 
WHERE will health 
risks be the greatest? 
 



Climate change is transforming 
environmental health decision 
making due to:  

• Dynamic and complex disease risks 
(e.g., vector-borne diseases) 
 

• Multiple uncertainties – particularly 
around management of indirect health 
effects (e.g., food insecurity) 
 

• Increase probability of “surprises” that 
can severely impact health (e.g., 
cascading or complex emergencies) 
 

• Risks of “involuntary” adaptation 

Source: National Institute of 
Environmental Health Sciences 



Linear vs Non-linear Climate Change 
Impacts and Adaptation? 

http://www.msn.com/en-ca/weather/topstories/hurricane-scientists-have-never-seen-an-image-like-this-before/ar-AArtK9Q?li=AAggNb9 



Ontario Climate Change and Health Toolkit 
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http://www.health.gov.on.ca/en/common/ministry/publications/reports/climate_change_toolkit/climate_change_toolkit.aspx 
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Vulnerability 
Indicators  
Template 

http://www.health.gov.on.ca/en/common/ministry/publications/reports/climate_change_toolkit/climate_change_health_va_guidelines.pdf 
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Useful Resources for Conducting Assessments 

http://www.health.gov.on.ca/en/common/ministry/publications/reports/climate_change_toolkit/climate_change_health_va_guidelines.pdf 



28 

Case Studies  

http://www.health.gov.on.ca/en/common/ministry/publications/reports/climate_change_toolkit/climate_change_health_va_guidelines.pdf 



EXAMPLES OF CANADIAN 
AND US ASSESSMENTS 
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Canadian Health Vulnerability Assessments  

National 
• 1995 (Royal Society)  

• 1998 (GOC) 

• 2008 (Health Canada) 

• 2014 (GOC) 

• 2021 (planned) 

Sub-National  
• Peel Region (2014) 

• Surrey, BC (2014) 

• Middlesex – London (2015) 

• Simcoe Muskoka (2017) 

• Northwestern Health Unit (ongoing) 

• York (ongoing)  

• Hamilton (ongoing) 

• Wellington-Dufferin-Guelph 
(ongoing) 
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Middlesex-London Vulnerability Assessment 

Collected 
data on 

current risks 
and 

adaptations 
 

Modeled future 
risks with 
climate 
change 

Engaged 
stakeholders on 

results and 
recommendations 

https://www.healthunit.com/climate-change 
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Middlesex-London Vulnerability Assessment 

Develop a 
climate change 

and health 
adaptation 
action plan 

 
Educate 

public health 
officials, and 

the public 
about 

growing risks 
Evaluate 
existing 

adaptations 
and programs 

Enhance 
surveillance 

and 
monitoring  

Increase 
understanding 
of urban and 

rural 
vulnerabilities 

Key Recommendations 

https://www.healthunit.com/climate-change 
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US Assessments 

https://www.cdc.gov/climateandhealth/crsci_grantees.htm 



Completed U.S. climate health assessments* 
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Climate Change Adaptation Plan/Framework Developed and Online 
Arizona New York State 

California North Carolina 

Michigan Oregon 

Minnesota Rhode Island 

New Hampshire – Northeastern U.S. 
Climate Impacts Assessment separate 
from BRACE 

San Francisco 

Wisconsin 

Other Adaptation Actions or Next Steps Taken 
Florida (priority hazard profiles and cases; 
county adaptation plans coming soon)  Maryland (outreach) 

Illinois (public health training, heat toolkit) Massachusetts (climate change preparedness 
assessment - local boards of public health) 

Maine (Syndromic surveillance system for 
heat, enhanced vector-borne disease 
monitoring) 

New York City (local hazard mitigation plans – extreme 
heat, resiliency guideline for infrastructure) 

Vermont (public health training) 

*Based on online scan of US CDC BRACE Climate-Ready States and Cities Initiative grantees 



Arizona 

35 



Oregon 



North Carolina 

The Profile Report prioritizes the 
health impacts. The top priorities 
for North Carolina are:  
 
1. Air quality and respiratory 
disease – focus on wildfire smoke 
health impacts 
 
2. Heat related deaths and 
illnesses – focus on emergency 
department visits 
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Outreach 



Pan-Canadian Framework on Clean Growth and 
Climate Change 
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https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework.html 

Protecting and improving human health 
and well-being 

 
1. Addressing  climate change-related  
      health risks 
 

- Extreme heat events 
- Infectious diseases 
- Adaptation investments - surveillance 
and monitoring, risk assessments, 
modelling, laboratory diagnostics, health 
professional education and public 
awareness 
activities.  

 
2. Supporting healthy Indigenous    

communities   
 
 



40 https://www.nrcan.gc.ca/environment/impacts-adaptation/19918 

National Climate 
Change and 

Health Technical 
Assessment  

2021 
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Peter.Berry@canada.ca     Anna.Yusa@canada.ca 
 
Assistant Adjunct Professor 
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pberry@uwaterloo.ca 
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