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Pressing Questions
• Impacts 

• What impacts do we need to consider? 
• Which ones could cause the most harm? 

• Timing 
• When will hazards shift? 
• Will the shifts be steady or discontinuous? 

• Vulnerability 
• Who is most vulnerable now? 
• Will the same hold in years to come? 

• Resilience 
• How can we prepare to adapt? 
• What does resiliency look like?



Objectives
For you to be able to: 

• Highlight the links between climate change 
and health in the Pacific Northwest  

• Consider which populations are most 
vulnerable to those impacts 

• Outline the timing of the impacts  
• Discuss when preparedness needs to begin to 

maximize resilience 
• Highlight the connections between 

mitigation and health



Two Potential Approaches

IPCC SREX, available

http://ipcc-wg2.gov/SREX/images/uploads/SREX_Fig6-2.jpg


BRINGING IT 
ALL HOME

Image available here

https://nanaimonewsnow.com/article/506590/bc-climate-plan-needs-carbon-tax-hikes-major-policy-changes-experts-say


We Are Connected



We Are Connected



Available

Climate Change in BC

https://www.youtube.com/watch?v=dTxsG1XHjew


Connections and Health



IMPACTS



Slide courtesy of Dr. George Luber, CDC





Health Impact Pathways

Watts, N., W.N. Adger, P. Agnolucci, et al. 2015. Health and climate change: policy responses to 
protect public health. The Lancet.



More Apparent Impacts



Less Apparent Impacts
• Warming 

• Infrastructure 
• Violence 

• Conflict and migration 
• Internal 
• International 

• Economic 
• Tourism 
• Loss of ecosystem services



Impacts - Summary
• Climate change has a wide range of 

direct and indirect impacts 
• Impacts are place-specific and path-

dependent 
• Wide range of potential impacts in BC 
• Most apparent impacts may not be 

largest in epidemiological terms 
• Several interactions to consider, and 

there is significant uncertainty



TIMING



Projected Changes for Washington

Climate Impacts Group 2013



Projected Risks



Timing

≈2035

≈2060

≈2085



Timing - Summary
• Significant warming already observed 
• Risks directly correlated with 

atmospheric greenhouse gas 
concentrations 

• Warming of 2°C (≈2035) dangerous, 
and  ≥3°C (≈2060) very difficult to 
manage



VULNERABILITY



Health in Canada



Premature Death



Combined Death and Disability



Life Expectancy, King County, 1994 and 2014

Dwyer-Lindgren et al. 2017



Age-Standardized YLL 
by Cause, 2014

• Wide geographic 
variability in years 
of life lost by cause 
across King County 

• Certain areas, e.g. 
southwestern King 
County, generally 
have higher YLL for 
all causes 

• Some causes exhibit 
regional focus, e.g. 
road traffic fatalities



Health Inequities

Available

https://www.cihi.ca/en/trends-in-income-related-health-inequalities-in-canada-infographics


Population Trends



Shared Socioeconomic Pathways

Sellers and Ebi 2017



Vulnerability - Summary
• Canada’s health is relatively good 
• Principal causes of premature death and 

disability are related to chronic disease, 
injuries, and mental health 

• Equity in health may be worsening 
• Demographic trends are important to 

overlay with climate-related risks 
• Resilience relates to distribution of 

resources for protection and recovery



Projected Risks



Timing



RESILIENC
E



Multifactorial Risk

• Cluster dendro-
gram of drivers 
contributing to 
observed 
infectious disease 
threat events in 
Europe, 
2008-2013 

• Wide range of 
factors contribute 
to risk, and many 
covary

Semenza et al. 2016





mitigate    
against       

this

adapt  
to    

this



Climate Benefits and Health Gains?

• Household energy 
• Urban land transport 
• Electricity generation 
• Agriculture and food 
• Short-lived GHGs 

“The news isn’t all bad.”



Mitigation: Benefits for Health

• Energy Sector 
• Air pollution: ≈7m 

premature deaths/yr (GBD 
2015) 

• Transportation 
• Physical inactivity: ≈5m 

premature deaths/yr (Lee 
et al. 2012) 

Images courtesy of Shutterstock

Slide courtesy of J. Patz



Costs and Benefits
Costs of cleaner 
energy: <$30/tCO2 

Benefits of cleaner 
energy: $200*/tCO2 

 

(* Range: $50 to $380)
West et al. 2013

Slide courtesy of J. Patz



Importance of Learning



Resilience – Summary
• Risks are driven by multiple factors and a 

broad approach is required 
• Underlying disease burden and variability 

across population is important 
• Mitigation and adaptation are both necessary 

to adequately manage risks 
• Mitigation has many immediate, significant 

health benefits and generally pays for itself if 
health taken into account 

• Investment in learning is essential



Questions?

Thank You!


