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Wildfire-related PM Exposures

• Millions of Californians
exposed to wildfires in 2018

• Wildfires: more frequent &
intense with climate change
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How are wildfire exposures measured for 
health studies?

• Monitored PM
• Carbon Monoxide
• Toxic compounds

• Formaldehyde, Acrolein, Benzene

• Smoky versus Non-smoky days
• Satellite data
• Models
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What are some of the concerns when 
measuring exposures to wildfire?

• Difficult to determine the exposure
• Distance
• Wind direction
• Time outdoors
• Infiltration indoors
• Evacuations

• Components of wildfire smoke unknown
• Stage of the fire is important 
• Materials combusted contribute to exposures
• Wildfire contributes to PM2.5 3



PM Exposure is a Well Researched 
Public Health Concern

• Why are we concerned about PM?
• Lots of evidence for health impacts

• If PM2.5 ↓ to background levels, 
could prevent (annually) about:
• 7,200 premature deaths
• 1,900 hospitalizations
• 5,200 emergency room visits
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Additional Evidence of PM’s Negative Health 
Impacts

• Strong evidence for increased:
• Asthma attacks
• Respiratory symptoms

• Probable association with:
• Work loss days
• Restricted activity days
• Adverse brain effects
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What is known about the Health Effects of 
Wildfire Smoke

• Association with negative respiratory health impacts
• Asthma and COPD

• Hospitalizations and emergency department visits
• Medication use

• Evidence for increase respiratory infections-pneumonia and 
acute bronchitis

• Recent evidence of possible association with all-cause 
mortality 

• Cardiovascular outcomes are inconsistent
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Who are the most vulnerable to wildfire 
smoke impacts?

• Children and the Elderly
• Those with pre-existing disease
• Socially isolated/low income
• Those with outdoor exposures
• Additional exposures 

• Ozone
• Traffic
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Occupational Studies of Wildfire Impacts in 
Firefighters

• Short-term impacts
• Lung function decreases
• Respiratory symptoms

• Long-term impacts
• Increase risk of hypertension

• Increase in post-traumatic stress symptoms
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Protection of Occupational Workers from 
Wildfire smoke

• CalOSHA emergency regulation to protect workers from wildfire 
smoke

• Outdoor workplaces where the AQI is 151 or greater
• Process of identification, communication, mitigation
• Reduce exposures by filtered air enclosures, relocation, 

providing respirators 
• Wildland firefighters are exempt
• https://www.dir.ca.gov/dosh/Worker-Health-and-Safety-

in-Wildfire-Regions.html
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How is Air Quality Reported?



Protecting Your Health
• Updated guidance from 

State & Federal agencies 
for:
• Public health officials, 

schools, homeowners,
& employers

• Filtration
• N-95 respirators
• Clean Air Shelters
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CARB Research: Wildfire Health Impacts
in Rhesus Macaques

• Infant monkeys in outside enclosures 
unintentionally exposed to wildfire 
smoke (Miller, UC Davis)

• As adolescents & young adults:
• Impaired immune function
• Changes in lung structure
• Reduced lung function
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CARB Research, in progress: 
Wildfire Emissions

• Understanding and mitigating 
wildfire risks (Goldstein, UC Berkeley)
• Mobile measurements

(in-house research with 
UC Berkeley & UC Riverside)

• NASA aircraft: investigating wildfire 
emissions & downwind air quality 
(Blake, UC Irvine)
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CARB Research: 
Short-term PM Exposure

• White paper: reviewing short-term PM exposure impacts
• Short-term exposure of PM2.5, including wildfire on work loss 

days
• Air monitoring in AB 617 communities

• Localized pollutant exposures

• Determine if need to address short-term exposures
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Conclusions
• PM2.5 impacts well known
• Limited studies on wildfire smoke

• Respiratory effects seen 
• Cardiovascular effect just being studies

• Children and the elderly vulnerable
• Limited occupational studies

• Short-term lung function declines 
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Areas of Concern
• Wildfire risks increase with 

increased climate change
• More studies on wildfire 

impacts needed
• Long-term occupational 

studies
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Thank you
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