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PM2.5 exposures were estimated from the total column aerosol optical depth (AOD) 

measured by satellite, using relationships between AOD and near-surface PM2.5 derived from a 

chemical transport model.1 Yearly average surface layers of approximately 1 km2 resolution 

were obtained by applying geographically weighted regression for the 2004-2012 period. 

Estimates of PM2.5 over 20 μg/m3 were excluded from the analysis because they are believed to 

be due to inaccurate satellite retrievals.2 

8-hour daily maximum O3 exposures were estimated for the months of May to October 

(the period during which concentrations are generally highest due to O3’s atmospheric chemistry) 

during the 2002-2009 period using data assimilation techniques (optimum interpolation) to 

generate a 21 km2 grid.2 This approach combines O3 concentrations from the Canadian 

Hemispheric Regional O3 and NOx system (CHRONOS), an operational regional air quality 

forecast model,3 and ground-based observations from monitors in Canada and the United States. 

The O3 estimates were adjusted for annual differences using a time series of ground 

measurements from 24 census divisions (CD) over the 1981-2012 period. For each of the 24 

CDs, a cubic spline function was fitted to model the association between year and air pollutant. 

Ratios were determined for each year relative to the source data year. All locations were matched 

to the closest CD using Geographic Information Systems (GIS; ArcGIS v.10, ESRI 2010), and 

the corresponding time adjustment ratio was used to adjust data for annual differences in 

concentration.  

Population-weighted pollutant concentration estimates for each health region were 

calculated using the residential locations of 2011 Census respondents, determined using the 

residential postal codes reported on the census files and the Postal Code Conversion File plus 

(PCCF+) v.6c.4 
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