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Particulate matter (PM2.5) is a measure of outdoor 
air quality. Exposures to PM2.5 are associated with 
adverse cardiovascular and respiratory health ef-
fects. People with pre-existing conditions, children 
and the elderly have increased risk of adverse 
health effects from breathing PM2.5.

For most areas in Washington, PM2.5 levels are not 
considered to contribute to an elevated risk to 
health. In some areas, however, with higher levels 
or that have isolated daily events of high PM2.5 
concentrations, PM2.5 levels do pose an increased 
health risk to local residents. 

DOH, along with partner agencies, is working to 
evaluate risks from air pollution across the state so 
that we can identify at-risk populations and pro-
vide recommendations to reduce exposure.

Outdoor Air Quality

Since 2000,
levels of fine
particulate
matter
(PM2.5 or less)
have generally
declined in
Washington

Residential
wood burning,
vehicle emissions, 
road dust and
wildfires are
major contributors
to particulate
matter
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Peak 24-hour PM2.5 Concentrations
Regulatory Monitoring Network

Washington State

Geographic Variation
• Most areas in Washington had annual 

PM2.5 concentrations that are well below 
the federal standard. However, even in 
areas with relatively low annual PM2.5 lev-
els, on a short-term basis air pollution can 
reach levels that are unhealthy for sensi-
tive groups and the general public. 

• Different sources contribute to elevated 
PM2.5 levels. In 2011 for example, the top 
two sources of emissions varied by county:  
o   King County - residential wood burn-

ing and vehicle emissions
o   Yakima County - residential wood

burning and road dust
o   Okanogan County - road dust and

agricultural/forest prescribed burns (fol-
lowed closely by smoke from wildfires)

• The composition of PM2.5 changes 
throughout the year as many sources 
have a seasonal component. Wildfires 
generally occur in summer months. Road 
dust concentrations are higher when the 
ground is drier, typically in the summer. 
Residential wood burning occurs in the 
fall, winter and spring.

Particulate Matter 
• Levels of fine particulate matter (parti-

cles with a diameter less than 2.5 µm, or 
PM2.5) generally declined in Washington 
State since 2000. 

• The U.S. had a similar decreasing 
trend—credited to previous reductions 
in industrial emissions as well as more 
recent reductions in vehicle emissions 
and increased adoption of improved 
woodstoves.

Source: Department of Ecology, Air Quality Program

Modeled/Monitored Annual
Average PM2.5 Concentrations

Washington State
Regulatory Monitoring Network, 2010-2014

Note: The shading reflect the range of average concentra-
tions from 0 to the federal standard for annual mean PM2.5

Source: Department of Ecology, Air Quality Program

Annual Mean PM2.5 (µg/m3):

Low (0-6) Meidum (6-12) Federal
Standard (12)

N Miles
0        25       50

Non-netowrk site used for map development
2010-2014 Design value (network site)

*



1712018 Washington State Health Assessment

Source: Department of Health, Washington Tracking 
Network, ‘wildfires’. Data obtained from the Northwest 
Interagency Coordination Center, July 10, 2017.

Geographic Variation
• The highest 24-hour PM2.5 levels are 

mainly attributed to residential wood 
burning and wildfires. In part, residential 
wood burning levels are higher be-
cause people burn wood for heat in the 
colder months when there is more air 
stagnation and less mixing of air, lead-
ing to greater build-up of pollutants. In 
contrast, wildfires typically occur in the 
summer and there can be very high 
levels of smoke that last for a relatively 
short time.

Smoke from Wildfires 
• Smoke from wildfires contains many differ-

ent pollutants, including PM2.5. 

• Wildfires have increased in size and inten-
sity in Washington, as in other parts of the 
western United States over the past de-
cades. The increasing intensity of wildfires 
is thought to be due mainly to a combina-
tion of forest management practices and 
climate change.1

o   Historically, forest management prac-
tices have suppressed wildfires. More 
recent practices recognize that allow-
ing for more regular small wildfires and 
controlled burns is needed to prevent 
large scale wildfires.2 

o   Climate change is bringing drier, warm-
er conditions that are increasing the 
size of total area burned by forest fires 
most years.3, 4

 • During the 2012 wildfires in central Wash-
ington, PM2.5 concentrations were haz-
ardous as defined by the Washington Air 
Quality Advisory. An evaluation found 
increased hospital and outpatient clinic 
visits for asthma, respiratory and chest 
symptoms, especially among children.5  
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• Coordinating with climate change special-
ists to identify and prepare for impacts on
health due to changes in air quality.

Ambient PM2.5 levels are regulated at the 
federal level by the Environmental Protection 
Agency, the state level by the Washington De-
partment of Ecology, and regionally by clean 
air authorities. Numerous strategies are em-
ployed to address various sources of PM2.5 such 
as vehicle emissions testing and standards, and 
requirements to use technological controls to 
reduce industrial emissions.

The public can also help reduce ambient PM2.5 
levels by taking steps like reducing vehicle use, 
replacing uncertified woodstoves, not burning 
yard waste, and using electric yard equipment 
as an alternative to gas-powered equipment.

Through each of these activities at the local, state 
and federal level, we contribute to efforts to re-
duce air pollution for the protection public health. 

DOH works with local health jurisdictions 
(LHJs), Washington State Department of Ecol-
ogy, Local Air Authorities, and others to iden-
tify when and where ambient air pollution 
reaches levels of concern, and to identify and 
alert populations that are most affected. DOH 
integrates these data with scientific evidence 
to provide several services, including:
• Maintaining updated websites about air

quality that provide descriptions and health
guidelines such as steps individuals can take
to reduce exposure to air pollution.

• Providing air quality and health data on the
Washington Tracking Network for public use.

• Collaborating with LHJs to develop health
messaging about air pollution that is rele-
vant at a local level.

• Responding to citizen complaints and
emerging issue concerns about air pollution
with evaluations that identify a level of risk
(when possible), and options for mitigation.

How is Washington promoting
improved outdoor air quality?

Technical Notes 
Confidence Intervals: Definition and examples are described in Appendix C

Particulate Matter. Particulate matter refers to fine particles in the air. PM2.5 refers to airborne particles that are 2.5 mi-
crometers or smaller in size. These particles are so small they can be inhaled deep into the lungs and cause a variety of 
serious health problems. PM2.5 is measured at point sources throughout Washington.
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