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Overview and key themes 

• Air quality and health 

• Climate change links (mitigation & adaptation) 

• Health protection 

 

• Ensure mitigation strategies don’t worsen 
health 

• Climate mitigation as an opportunity 

• Healthy cities and climate resiliency 

 



Air pollution and health 

• Air pollution (individual) risk 
is small…but large exposed 
population = large 
population risk 
– Smoking: Larger risk, smaller 

exposed population 

• On days with worse air 
quality, more people die* 

• In more polluted cities, 
people die earlier than in less 
polluted cities… 

• …and, in the most polluted 
areas of cities, there is an 
increased risk of dying 
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Larrieu et al. Am J Epidemiol, 2009  

*out-of-hospital, >65 yrs 



Air pollution attributable deaths 
8 major Canadian cities 

 City Deaths/yr % chronic % attrib (95% CI) 

Quebec   400   80 8  (5-11) 

Montreal 1540   74 9 ( 5-12) 

Ottawa   340   68 7    (4-9) 

Toronto 1840   68 10  (6-13) 

Hamilton   460   72 10   (7- 4) 

Windsor   260   65 9  (6-12) 

Calgary   400   67 8  (5-11) 

Metro Van   680   65 5    (3-7) 

Total  5900   71 8  (5-11) 

4 Health Canada, 2005  
http://www.metrovancouver.org/about/publications/Publications/AirPollutionDeaths.pdf 



Lopez et al, Lancet, 2006; van Donkelaar et al, 2010 

• Urban (2002) outdoor air pollution 

– 800,000 deaths 
• 2/3 in rapidly urbanizing Asia 

• Impacts projected to increase: 
urbanization, epidemiologic & 
demographic transitions 5 

*adult cardiopulmonary mortality, lung cancer 
(not including childhood ARI, birth outcomes) 



Summer smog… 

• Increase in smog episode 
frequency and magnitude 

• Coincident with extreme 
heat events 

• Public health co/dis-benfits 
+  Common sources 

- Diesel vs gasoline vehicles 

- Biomass 

 



A L Westerling et al. Science 2006;313:940-943 

Changing climate increases wildfires 

• Fires are  

– Larger 

– More frequent  

• Fire season is longer 



Glenrosa fire (West Kelowna 2009) 



2010 Wildfires 

Sarah Henderson, BCCDC 



Edmonton -  Summer  2010 



Kelowna 2003 

Respiratory MD visits increased 46-78% above 10 yr means 

Moore D et al. Population health effects of air quality changes due to forest fires in British Columbia in 2003: estimates from physician-visit 
billing data. Can J Public Health. 2006 Mar-Apr;97(2):105-8.  

 
 



Health Protection 

• Fire/land/resource 
management 

• Forecasting smoke 

• Clean air shelters 

• Home air cleaners 
– 65% decrease in indoor fire 

smoke 

www.bcairquality.ca/bluesky/index.html 

http://www.bcairquality.ca/bluesky/aug2-2010.html


Ragweed pollen 
• Increased ragweed 

season 1995 – 2009 

• Greatest increase in 
length of season in high 
latitude locations 

– ~ 1 month longer 
season in Canada 

Ziska et al., Recent warming by latitude associated with increased 
length of ragweed pollen season in central North America. PNAS 
2011. www.pnas.org/cgi/doi/10.1073/pnas.1014107108 



Ctotal = Cregion + Curban + Clocal 

Spatial scales of urban air pollution 
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Proximity Emissions 

Traffic 



Traffic-related air pollution 

Henderson et al.    Application of land use regression to estimate ambient concentrations of traffic-related NOX and fine particulate matter.  
Environmental Science and Technology. 2007; 41 (7):2422 -2428 
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Road proximity & cardiovascular death 

Gan WQ et al. Change in Residential Proximity to Traffic and the Risk of Death from Coronary Heart Disease. 2010. Epidemiology 
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A way forward? 

• Health disparities associated with SPATIAL 
differences in air pollution within cities 
resulting from traffic 

– Proximity AND overall level 

• Interventions lead to health benefits 

• Urban form, physical activity and air pollution 
exposure 
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Urban form and physical activity 

Lawton, 2001.  
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Healthy neighborhoods – walkability and air pollution  

19 

Marshall JD et al.  Healthy Neighborhoods: Walkability and Air Pollution. Environmental Health Perspectives,  2009, 117:1752-1759. 

HIGH walkability / LOW NO / LOW O3 

LOW walkability / HIGH NO / HIGH O3 



Cycling route planner 

20 Su J, Brauer M, Winters M, Nunes M.  Designing a route planner to facilitate and promote cycling in Metro Vancouver, Canada. In press, 

Transportation Research Part A: Policy and Practice, 2010.  www.cyclevancouver.ubc.ca 



Healthy urban design 

• Strategies to separate major 
roadways from people  
– Road setbacks 
– Dedicated truck routes / locations 

of truck distribution centers 
– Low emission zones 
– Congestion charging 
– Locations of bike / walking routes 
– Design of road networks/traffic 

flows to consider people, not cars 
only 

• Emphasis on “sensitive” land 
use 
– Schools, long term care facilities 
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Healthy urban design 

• Reduce barriers to active 
transport 
– Understand negative 

determinants 

• Infrastructure to promote 
active transport 
– Mixed-use, density 
– Mixed-mode transit 
– Public bicycles, sidewalks, etc. 

• Other approaches to promote 
physical activity (especially 
utilitarian activity) 

• $$? Consider increasing oil 
prices 
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