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Background:

Wildfire season in Washington is mid-summer to mid-fall. Less rain during this period causes

vegetation to dry out, creating dry
conditions allowing wildfires to start
and spread. Over the past few years,
Washington state has experienced
increasingly severe wildfire seasons.
In 2016, there were 37 wildfires, the
number generally increasing over
time, reaching 64 wildfires in 2024.
This increase in wildfires may be
influenced by climate change, as it
creates hotter and drier conditions
which lead to accelerating fire
frequency and intensity in the Pacific

Northwest (“Wildfire climate

connection”, 2023).
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Figure 1: This graph displays the number of wildfires
in Washington state from 2016 to 2024. Data from
Washington Tracking Network.

Figure 2: This map displays the
wildfire risk of counties in
Washington in 2017. Data from
Washington Tracking Network.

The map above shows that
Eastern Washington has a far

higher wildfire risk than

Western Washington. This is primarily due to the rain shadow effect (“Rain Shadow deserts”,

2022), where the leeward side of a mountain range, in this case the Cascade Mountain Range,



receives significantly less precipitation than the windward side, and becomes a dry region.

However, this map is a bit old, and the conditions now may have changed since 2017.

There are two main reasons wildfires start. The first and most common reason is humans.
According to the National Park Service, over 85% of wildfires are started by humans. Wildfires
can start from unattended campfires, carelessly thrown cigarettes, and arson. The second reason
is nature itself. Lightning strikes often ignite entire forests, causing wildfires. Climate change
plays a huge role in this too. A 2014 study found that the probability of lightning strikes
increased by 12% with each 1 degree Celsius increase in temperature. These factors may make it

easier for fires to start and spread rapidly (Igini, 2023).

Wildfires release several forms of pollutants into the atmosphere that damage our health and
ecosystems. Perhaps most damaging to our pulmonary organs is particulate matter (PM). PM2.5
specifically is sufficiently small enough to penetrate into our lungs and our bloodstream and

cause many adverse health effects (Aithal et.al, 2023).

Problem Identification:

Wildfire smoke poses a significant and urgent threat to the respiratory health of residents of
Washington state. Exposure to wildfire smoke has been associated with coughing, wheezing,
difficulty breathing, shortness of breath, etc. Studies show that even short-term exposure up to 24
hours to particulate matter can cause premature mortality and reduced pulmonary function.
Beyond this, it worsens preexisting conditions, notably asthma and COPD (chronic obstructive

pulmonary disease), increasing unexpected hospital visits for smoke-related illnesses.

The scale of wildfires in Washington is quite substantial. According to WTN, fires that are
considered “large” are ones that burn more than 100 acres. In 2024, a total of 64 fires reached
this size, burning an estimated 300,000 acres. Events of this scale produce tremendous amounts

of PM2.5 that can blanket several counties for days or even weeks.
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Figure 3: Comparing Wildfire Smoke Cumulative Score from 2016 to 2.022 (left_) and PM2.5 concentration (right)

from 2014 to 2017. Data from Washington Tracking Network.

The overlap on these two maps, especially in Okanogan County in Northern Washington,
demonstrates that the release of PM2.5 is closely related to the release of wildfire smoke, despite
other factors such as vehicle combustion. However, these two maps are measuring two close but
different time periods, and the way the data was measured in the maps is different. This is a
limitation of our analysis, but nonetheless both maps display the same geographic communities

as darkest, meaning places with severe smoke also have high levels of PM2.5.
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Figure 4: This map displays PM2.5 concentration in Washington counties from 2014 to 2017. Data from Washington
Tracking Network.

In this map, darker hues correspond to areas with increased PM2.5 concentration. The areas with

dangerous levels of PM2.5 in the air mainly fall in middle and eastern Washington, which is



consistent with our understanding of the map above on wildfire risks. The Environmental
Protection Agency’s (EPA) safety threshold for particle pollution is 9.0 pg/m3 for one year and
35 pug/m3 for 24 hours, both averaged over three years. According to a report from the American
Lung Association, Okanogan Country ranked 14th in all counties in the U.S. for 24-hour PM2.5
pollution. While this map presents the relative PM2.5 concentration scores rather than the actual
numbers, the clustering of the regions shaded the darkest along with the report above strongly
suggests these counties experienced particle exposure that often exceeded this threshold.
Prolonged particulate matter exposure is linked with bronchial hyperreactivity (a hallmark of

asthma), the development of asthma, COPD, premature death in those with preexisting lung

conditions, and lung cancer.
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Figure 5: Comparing Wildfire Smoke Cumulative Score (left) and Lung and Bronchus Cancer Incidence (right) from
2016 to 2022. Data from Washington Tracking Network.

A comparative analysis of Figure 5 reveals a correlation between Wildfire Smoke Scores and
incidences of pulmonary cancer. Where the wildfire smoke cumulative score is particularly high
(meaning the presence of more wildfire smoke), there happen to be more lung cancer incidences.
This observation adds to our problem statement on the impact of wildfire smoke on respiratory
diseases. While these maps do not directly show causation, they are consistent with previous
toxicology analyses that wildfire smoke increases the risk of developing lung cancer and worsens
conditions of those recovering from lung cancer surgery. Studies show that those who were
exposed to wildfire smoke within a year of lung cancer surgery had overall lower survival rates
than those not exposed. According to the American Lung Association, even low levels of particle
pollution have been linked to lung cancer (“The Connection between Lung Cancer and Outdoor

Air Pollution”, 2016).



Cumulative Smoke Score vs. Hospitalizations due to COPD
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Figure 6: Comparing Wildfire Smoke Cumulative Score and Hospitalizations due to COPD. Data from Washington
Tracking Network.

Chart made using Google Sheets.

COPD is an incurable lung disease that blocks the airways, making it difficult to breathe. This
chart displays the average of the cumulative smoke score in each county alongside the number of
hospitalizations due to COPD. The light blue line displays the line of best fit. The correlation
between the two data sets is 0.1308781268, as calculated using a Google Sheets command. Due
to the vast number of factors that impact severe instances of COPD, this correlation is extremely
positive. Studies show that COPD flare ups are primarily caused by acute exacerbations, such as
irritation due to bad air quality or smoke. A positive correlation means that places where the

smoke score is high, there are more COPD hospitalizations, linking smoke and COPD.

Policy Proposal:



We propose establishing an organization that implements the Clean Air Access Initiative that will

do the following:

e [Establish community centers (one in every county of Washington state) for all to visit

at any time.

O

These centers are employed with both organization members, volunteers,
and a few licensed healthcare professionals, such as EMTs.

These centers would have HEPA filters, for those who weren’t able to get
a filter from the organization previously.

The centers would also provide basic information about the negative
impacts of wildfire smoke exposure.

They will be stocked with emergency kits containing blankets, water,
food, and first-aid kits for when the air quality is particularly dangerous.
People can come to these community centers and wait until the danger
subsides. Healthcare professionals will provide saline nasal rinses to clear
particles in nasal passageways, and asthma medication to those who need

it.

e Provides N95 face masks at community centers.

o

o

These masks can reduce PM2.5 exposure when properly worn and
therefore reduce the respiratory consequences of prolonged exposure to

PM2.5.

We aim to distribute 1 million each year.

e Distributes pamphlets in the community centers and throughout counties detailing the

dangers of wildfire smoke at these community centers.

o

Pamphlets can inform people of the significance of this issue (even if they
do not own a technological device or do not have access to the internet)
and lead them to taking more precautions against overexposure to wildfire
smoke.

Each community center will distribute these pamphlets throughout its

respective county as well.



o They will contain emergency procedures, nearby places to shelter from
smoke, the importance of caution during high-particulate matter events,
and detailed explanations of the symptoms and severity of various
respiratory diseases.

o These pamphlets will be available in multiple languages.

e Installs high-efficiency particulate air (HEPA) filters in as many homes and buildings
as possible, prioritizing low-income households and schools in high-risk areas.

o According to the US National Institute of Health, HEPA filters are highly
effective at reducing indoor PM2.5 concentrations (Maestas et.al, 2020).

o This element would work best if we are able to collaborate with a
plumbing/handyman company like Cascade Energy Services or South
West Plumbing, Heating, Air & Electric.

o We will aim to install filters in 100 homes each year.

e Additionally, to address the root problem of this problem, wildfires, our organization
can partner with indigenous tribes, like the Colville and Spokane, to perform
presentations about their tradition of cultural burnings in schools around Washington.
Furthermore, we can create a petition directed towards fire departments, to convince
them to start employing cultural burnings.

o “Cultural burnings” are small, controlled fires that are lit, often with the
goal of improving the health of vegetation or animals and preventing more
serious fires later on.

o These burnings have proven to reduce larger and uncontrollable fires
(“Indigenous Fire Practices Shape our Land, n.d.) .

e Optimally, this plan would work on donations from the community, which would be
encouraged on a social media page, however, this doesn’t seem very plausible. So, to
fund our organization, we will submit proposals for government funding in

Washington state.

Equity and Impact:



Wildfire smoke does not affect everyone equally. Low-income communities face extremely high
risks. Housing in lower income areas is typically of lower quality and often does not contain
proper ventilation to protect against smoke (Ellison, 2020). Many families cannot afford air
purifiers or HEPA filters on their own, making them vulnerable to the health effects of particle
pollution. Our proposal addresses this gap by providing HEPA filters to low-income households
in higher risk areas. As stated above, HEPA filters are highly effective at reducing PM2.5

concentrations indoors.

People in rural or agricultural areas may face prolonged outdoor exposure due to their work.
They often do not have the choice to stay indoors during dangerous smoke events if they must
make money. Many of these workers are from marginalized or immigrant communities, where
losing their job is not an option. For these populations, our distributed N95 masks will reduce the

risk of respiratory symptoms and lung damage associated with long-term particle exposure.

Children’s lungs are still developing, and they breathe in more oxygen relative to their body
weight than adults (Walters & Ward, 2025), which increases their risk of inhaling harmful
particles. Furthermore, elderly citizens have a higher likelihood of suffering from preexisting
pulmonary conditions as well as having more limited mobility to access emergency care. We will
be installing HEPA filters in high-risk areas/buildings, including schools, meaning children can
enjoy cleaner air during the hours they spend in school (often during peak daytime smoke
conditions). Additionally, our community centers would have accessible resources for elderly

individuals, as well as ensure 911 is called immediately during health emergencies.

Racial inequality in the healthcare system has continued to persist. Studies show that people of
color are much less likely to have health insurance due to the cost and geographic disparities, as
they often have less access to hospitals. Additionally, language barriers or limited English
frequently face challenges in procuring treatment, including misdiagnosis. Our distributed
pamphlets, which will be printed in multiple languages, will raise awareness about wildfire
smoke. Furthermore, the establishment of community centers reduces the geographic barrier to

pI'OCLlI'iIlg resources.



Washington state is home to countless indigenous tribes. These tribes are typically located closer
to wildfire prone areas or are more geographically isolated from urban areas, which may make it
more difficult to seek healthcare facilities. These factors make indigenous populations face
increased respiratory risks due to wildfire smoke. However, our HEPA filters provide immediate
clean air to these communities, many of whom reside in high-risk areas. But most importantly,
the proposal to partner with indigenous tribes takes meaningful steps toward addressing the root
of the problem. Cultural burnings have a long history of being used by indigenous communities
to improve environmental health. According to the National Park Service, cultural burning has
long been used to prevent catastrophic wildfires. Partnering with indigenous tribes to adopt
cultural burning as a preventative measure vitally increases indigenous representation in

governmental matters and honors a thousand year-old practice.

Reflection:

When people think of respiratory diseases, they often think about the impacts of smoking
cigarettes. However, wildfire smoke is an often underrecognized contributor to respiratory
illnesses in Washington State. Wildfire smoke affects large numbers of people at once, largely
regardless of individual lifestyle choices. It is an environmental issue that cannot be ignored,
which is why we decided to target wildfire smoke’s detrimental impacts with our Clean Air
Access Initiative. Wildfires and climate change are in a cycle, with climate change causing drier
lands and vegetation, allowing wildfires to burn quicker and further. Increased wildfire smoke

also harms the protective ozone layer, which makes temperatures rise.

While writing this paper, we encountered several significant challenges. One of the most difficult
was finding adequate data sets displaying instances of or number of the hospitalizations of
certain respiratory diseases in WTN. With limited sources of quantitative data that displayed
visible correlation, we turned to creating our own graph. It was difficult to draw clean
conclusions from the maps alone. To add on, hospitals sometimes undercount wildfire

smoke-related respiratory issues because smoke is not always cited as the cause. This means that



the WTN website may underrepresent the true impact wildfire smoke has on respiratory health

(for example in Asthma Hospitalizations in each county, a map we ultimately did not use).

Conclusion (CTA):

In conclusion, prolonged exposure to the PM2.5 from wildfires causes various respiratory
consequences, such as lung disease, difficulty breathing, pulmonary cancer, and more. This is
shown in a map above of PM2.5 concentration in the counties of Washington, as areas with
higher concentrations of PM2.5 also have a higher wildfire risk. To improve on this issue, we
proposed creating establishments that provided information on strategies to improve wildfire
frequency and about the dangers of wildfire smoke exposure, and also provided aid to people
who are not well-equipped against wildfires and wildfire smoke. Finally, to enact this policy,
those who are more fortunate and are already equipped against wildfire smoke should work
together to establish this organization and volunteer to carry out the responsibilities of the

organization detailed in our policy proposal.
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