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https://earthobservatory.nasa.gov/images/86268/l
onger-more-frequent-fire-seasons

https://www.nifc.gov/fireInfo/fireInfo_stats_total
Fires.html
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Emissions from Wildfires with Health 
Concerns
Primary air pollutants

• CO

• NO2

• PAHs – polycyclic aromatic hydrocarbons

• VOCs – volatile organic compounds

• Particulate Matter (PM)

Secondary air pollutants 

• Particulate Matter (PM)

• Ozone
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Why wildfires?
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• Globally and regionally, wildfire risk is projected to increase under various potential future climate 
scenarios.

• The percent of our air pollution due to wildfires will likely increase, not just from climatic changes, but 
also because of declines in other sources of air pollution

Image: McClure and Jaffe, 2018. www.pnas.org/cgi/doi/10.1073/pnas.1804353115
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Epidemiological Difficulties in Studying 
Wildfires

• Studies are retrospective
• →must use administrative health 

data

• “Tip of the Iceberg”
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Cascio. (2017). Wildland fire 
smoke and human health. Science 
of the Total Environment. 



Exposure Assessment Difficulties with 
Wildfires

Monitoring Data
Some monitors only measure every third to sixth day

Monitors miss a lot of spatial heterogeneity, particularly 
with fires

Satellite Data

Temporal resolution issues

Vertical resolution issues

Chemical Transport Models

Can be inaccurate
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Exposure Assessment Methods Used in 
Wildfire Epidemiological Studies
• Blended Models

• Statistically combine CTMs, satellite data, and 
monitoring data

• Sometimes also auxiliary data

• My group uses machine learning to 
combine many auxiliary data set to create 
spatiotemporal estimates of air pollution 
concentrations 
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R2= 0.80

PM2.5 model

Ozone model

Reid et al. 2015. Environmental Science & Technology
Watson et al. 2019 Environmental Pollution



Relative risks of ED visits associated PM2.5 and 
ozone before, during, and after the 2008 northern 
California wildfires
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All models are for the two-day moving average controlling for time trend, day of week, heat index, median income, percent of the population over 65, smoking prevalence, and ozone

Take from paper under revisions at Environment International. 
Reid et al. 2019 Env Int



PM2.5 and ozone exposure estimates by ZIP code 
by day for the 2008 northern California wildfires

Reid CE | KP Grand Rounds 2021
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Reid et al. 2019 Env Int
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Effect estimates 
for association 
between PM2.5

and respiratory 
ED visits
modified by SES

All models are for the two-day moving average controlling for time trend, 

day of week, heat index, median income, percent of the population over 

65, smoking prevalence, and ozone

Not yet published.
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Effect estimates 
for association 
between PM2.5

and respiratory 
ED visits
modified by 
racial/ethnic 
composition

All models are for the two-day moving average controlling for time trend, 

day of week, heat index, median income, percent of the population over 

65, smoking prevalence, and ozone

Not yet published.
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Why are lower SES communities more 
affected by wildfire smoke? 
• In air pollution research from other sources, this is also found

• The differential findings could be due to:
• Higher exposure to air pollution in lower SES communities

• The role of the social determinants of health interacting with the 
environmental determinants of health

• Or a combination of the two

• With wildfires, though, we wouldn’t expect that the patterning of 
exposure to match the patterning of SES…
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Fires effect on birth weight
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Holstius et al. 2012 EHP
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Reid et al. (2021) Scientific Data. 
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