
Welcome to today’s webinar,

Western Wildfires: Keeping Communities from 
Polluted Air

May 21, 2018

Thank you for your interest and attendance!

Please use your computer speakers to listen to today’s presentation.

Please submit your questions and comments in the Q&A box.

We will begin at 1:00 pm ET

This webinar will be recorded
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Wildfires in California, 2017
• Most destructive wildfire 

season in California history
– ~ 9,133 wildfires 
– Burned >1.3 million acres
– Killed 43 people

• 29 wildfires across Southern 
California in December 2017
– Burned >308,000 acres 
– 230,000 people evacuated
– Caused traffic disruptions, school closures, hazardous air conditions, 

power outages, deaths, and billions of dollars in insured damages alone.
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Major Fires, December 2017. Source: CAL FIRE 2017 Statewide Fire Map
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Thomas Fire
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• Largest wildfire in CA’s recorded history: 281,893 acres
• Santa Barbara and Ventura Counties
• Destroyed more than 1,000 structures, cost over $177 

million to fight



Thomas Fire - comparison
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Thomas Fire



Wildfires



Hotter Temperatures

Source: UCLA IoES Center for Climate Science. Sun F, D Walton, and A Hall, 2015: A hybrid dynamical-statistical downscaling technique, part II: End-of-century 
warming projections predict a new climate state in the Los Angeles region. Journal of Climate, 28(12): 4618-4636. DOI: 10.1175/JCLI-D-14-00197.1

Days Over 95°F Annually

http://ioes.ucla.edu/climate


Los Angeles County Department of 
Public Health Response
• Issued air quality advisories
• Inspected shelters
• Inspected restaurants and other facilities once reopened
• Staffed Local Assistance Center, distributing supplies (such as 

N95 masks) and information
• Provided mutual aid to Santa Barbara County following 

mudslides caused by rains following wildfires
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Local Resource Centers
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Mutual Aid
• Four Environmental Health staff spent a week conducting 

site hazard assessments for household chemicals
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Mutual Aid

20



Thank you!

Elizabeth Rhoades, PhD
Director, Climate Change and Sustainability program
Los Angeles County Department of Public Health
erhoades@ph.lacounty.gov | 626-430-5537
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Epidemiological 
Difficulties
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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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Clear evidence of an association between 
wildfire smoke and respiratory health
Asthma and chronic obstructive pulmonary disease (COPD) significantly 
associated with higher wildfire smoke in nearly every study

• Increased medication usage

• Increased visits to physicians

• Increased emergency department visits

• Increased hospitalizations

• Growing evidence of a link between wildfire smoke and respiratory 
infections (pneumonia, bronchitis)
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Brook, R. D. et al. Circulation 2010;121:2331-2378



Wildfire smoke and cardiovascular disease

• Most studies to date have been null

• A few recent studies have found significant results
• ED visits for all-cause cardiac symptoms in California (Wettstein et al. 2018)

• Out-of-hospital cardiac arrests in Victoria, Australia (Haikerwal et al. 2015) 
and in Sydney, Australia (Salimi et al. 2016)

• ED visits for congestive heart failure in North Carolina (Rappold et al. 2011)

• Some borderline significant
• ED visits for hypertension (Tinling et al. 2016)

• Unsure as to the cause of these differences across studies
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Wildfire Smoke and Mortality

• Clear evidence of wildfire smoke impacts on all-cause mortality
• But no clear evidence for specific causes of mortality such as respiratory or 

cardiovascular deaths
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Fires effect on birth weight

Holstius et al. 2012
Holstius et al. 2012 EHP
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Who is most vulnerable?

• Age 
• Some studies find older adults are more 

vulnerable

• Some studies find younger adults are more 
vulnerable

• Pre-existing conditions
• Only a few studies have looked at this with 

mixed results

• But exacerbations of asthma and COPD are 
the clearest health findings for wildfire 
smoke
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Who is most vulnerable?

• Socio-economic status
• No differential effects by SES in British Columbia (Henderson et al. 2011)

• More vulnerable in lower income areas found in studies in North Carolina 
(Rappold et al. 2012), California (Reid et al. 2016), and the western US (Liu et 
al. 2017)

• Race-ethnicity
• Elderly Blacks had higher respiratory admissions associated with wildfires 

than elderly Whites in western US (Liu et al. 2017)

• Indigenous Australians (Johnston et al. 2007; Hanigan et al. 2008)
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What do we still not know? 
• Why we have different findings for CVD

• Need more research into vulnerable populations

• There are likely other health endpoints related to smoke that have not been 
studied

• The health impacts of repeated exposures to wildfires

• Need more research into the effectiveness of public health interventions

• Health impacts of other air pollutants from wildfires not just PM

• Whether smoke from different types of fires affect health differently

•  need more connections between public health departments and researchers 
about what we should be researching
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Credit: Kevin Gill/flickr



Wildfire Smoke is an Increasing 
Health Hazard in the U.S.

Adapted from https://www.nifc.gov/fireInfo/fireInfo_stats_totalFires.html
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Present Concerns
• Increasing acreage 

burned

• Increasing impact on 
urban areas
- 10% of all land with 

housing are situated in 
the wildland-urban 
interface

- 38.5% of U.S. housing 
units

• Increasing vulnerability
of sensitive populations

(Radeloff et al. 2005)

Acreage Burned in 
the U.S. Annually
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Californian Forests are in Peril
Dead Trees Increase Risk of Wildland Fire

Dead trees near Bass Lake in Sierra National Forest – US Forest Service 25



Wildland Fires & Their Emissions
A Large Urban Environmental Health Issue
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Wildland Fires & Their Emissions
A Costly Individual and Public Health Issue
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Short-term
$10-20 billion/yr

Long-term 
$76-130 billion/yr

Estimated Economic 
Value of Wildfire-
Attributed PM2.5-

Premature Deaths & 
Respiratory Admissions

Fann N et al. Science of the Total 
Environment 610–611 (2018) 802–
809



Annual average daily fire-PM2.5
footprint for US counties

Rappold AG, et al Environ Sci Technol 2017

How much does smoke contribute to air 
quality and how often does it lead to 
exceeding daily standard?

Air Quality Impacts of
Wildland Fires

Health protective standards
Annual: 12 μg/m3 daily avg.
Daily: 35 μg/m3

# of days with fire-PM2.5
above 35 μg/m3 by 
counties of continental US
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In Vivo Test

BALF 
Analysis

o Lung injury
o Lung 
inflammation
o Cardiac function

OROPHARYNGEL 
ASPIRATION

WILDFIRE PM (100 µg)

MOUSE

Smoke Toxicology
Ian Gilmour, NHEERL

David DeMarini, NHEERL
Andy Ghio, NHEERL

Emergency 
Room Visits

Smoke Epidemiology
A. Rappold, W. Cascio,  

NHEERL
B. S. Stone, OAQPS

Public Health

Smoke Exposure 
(Monitors/Sensors)

M. Landis, G. Hagler NERL
A. Holder, NRMRL

Smoke Emissions and AQ 
Impacts Modeling 

G. Pouliot, T. Pierce,  NERL
K. Baker, OAR-OAQPS

Biomass Emissions Factors 
& Speciation

B. Gullett, M. Hays, A. Holder NRMRL
V. Rao, OAR-OAQPS

E PA A & E  
W i l d l a n d  

F i r e  
R e s e a r c

h

FASMEE Initiative w/ OAR-
OAQPS

Doing Solution Directed Science
ORD’s Translational Wildland Fire Research
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https://www.epa.gov/sites/production/files/2018-
04/documents/smoke_ready_toolbox_for_wildfires

_tagged.pdf

Smoke Ready 
Toolbox for Wildfires
• Resources health 

officials can use to 
educate the public 
about the risks of 
smoke exposure and 
actions people can 
take to protect their 
health
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• Current Smoke Map generated by 
NOAA Hazard Mapping System

• Current Advisories –
State/Local/Tribal agency blogs

• Wildland Fire Air Quality Response 
Program

May 9, 2016

Fires: Current Conditions Page

Fires and Your Health

33
CDC: Before, During and

After a Wildfire



Wildfire Smoke Guide 2018
Anticipate Availability Late Summer/Fall

• Updated look
• Smoke vs urban particles
• Addition of ozone
• Add sections

- PM web course
- Ash clean-up

• Stand-alone fact sheets
- Children
- Older adults
- Pets/livestock
- Preseason preparedness
- Exposure reduction
- Know when to evacuate

- Older adults
- Respirator use
- Ash clean-up

- Sensors
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Wildfire Smoke Guide 2018
Fact Sheets Being Release as Approved
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Wildland Fire Air Quality 
Response Program

Air Resource Advisors
• Employed nationwide during 

large smoke events

• Assist on incidents

• Analyze, summarize, and 
communicate these impacts

Monitoring
• Smoke monitors measuring 

PM2.5 are tied into the GOES 
satellite system

• Near-real time data made 
available to the:

• public via AirNow’s
website

• Pacific Northwest 
Research Station’s AirFire
Team to support 
operational smoke 
forecasting



Modeling
• ARAs depend on daily smoke impact 

modeling of active wildfires
• Forecasts are produced by the USFS 

AirFire Team with their BlueSky
smoke modeling system

Wildland Fire Air Quality 
Response Program

Coordination
• Success depends on 

contributions from numerous 
interagency partners

ARA Deployment Map



Particulate Matter Web Course
For Healthcare Professionals and Educators

CME credit from CDC to physicians, nurses and health educators 38

Course website - https://www.epa.gov/pmcourse



EPA’s Healthy Heart Program
Increasing Environmental Health Literacy

http://www.epa.gov/healthyheart/

EPA’s Healthy Heart program aims to 
prevent heart attacks and strokes by:
• Raising public awareness about the role outdoor air 

pollution plays in cardiovascular health, and

• Steps individuals can take to reduce their pollution 
exposure
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Partnering with Million Hearts®

Joint HHS CDC and CMS Initiative

EPA’s contributes the Healthy Heart program
- to the National Prevention Strategy
- and the fight against heart attacks and strokes

http://millionhearts.hhs.gov/aboutmh/partners/epa.html 40



Million Hearts®

Educational Tools on Particle Pollution

https://millionhearts.hhs.gov 41



Air Quality & Smoke Plume Info

• Smoke Sense provides 
information about current 
and future air quality

• Forecasted smoke plumes 
can be visualized

• Less time outside during 
smoke episodes to 
decrease exposure, & 
protect health

• Smoke Sense helps collect 
information about who, 
when, and how frequently 
people are impacted by 
smoke

• Information about smoke 
in the air and symptoms 
experienced in the past 
week will be logged 42



- Link wildfire smoke forecasts
to public health messaging to 
decrease exposure

- Evaluate the effectiveness of:
• interventions to decrease 

wildfire smoke exposures 
and associated adverse 
health outcomes

• communication strategies

Lui JC et al. Environ Res 136: 120–132, 2015

Protecting Population 
Health

Research Needs and OpportunitiesDevelop, Harmonize, Implement and Evaluate the Impact 
of Public Health Communication on Health Effects
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Thank you
Wayne E. Cascio, MD, FACC
Director
National Health and Environmental Effects Research Laboratory
Office of Research and Development
U.S. Environmental Protection Agency

Email: cascio.wayne@epa.gov

Questions

• No conflicts of interest
• The presentation represents the opinions of the 

speaker and does not necessarily represent the 
policies of the US EPA
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How Smoke from Fires Can 
Affect Your Health

https://airnow.gov/index.cfm?action=smoke.index



QUESTIONS?
Please type your questions for our speakers in the Q&A box to the right.



THANK YOU!
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