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i 1 : Abstract i 3 : Methods i 4 : Two Case Studies
Wildfires are an increasing issue around the world due to the changing i
climate. These fires emit a variety of pollutants, including particulate % = - 6/25,/2‘923 6/27/2023
matter — which can be extremely harmful to human health. This study \ : B i . i '
examined how fine particulate pollution (PM, ;) in Chicago, Illinois, was Crented o dota co G’ R |
impacted by smoke resulting from wildfires and prescribed burning Data sl il -~ o
across North America. This issue has not been well studied due to the Collection smoke presence for [kerosna (" s
fact that Chicago and surrounding areas do not typically experience “Data colected from gons | Moty | Loke %
wildfires nor conduct prescribed burns. However, this does not prevent . 35
smoke from being transported into the area, thereby impacting air Data Pringiais Co}{mgo ‘;4_;'7.,;
quality and raising health concerns. This study used the fire and smoke Analysis Sl S > °
products from the Hazard Mapping System (HMS) developed by the PM2.5 developed case Bl TR I
National Weather Service and PM,: data from the Environmental studies to urther - = *“{3% =
Protection Agency’s Air Quality Systgm (AQS) to compile a -data set for Case xellonchip Wit | N - = AN &= . = «,_,# ’
the Chicago area. The dataset cc?n5|sts of-PMz.5 concentration and the Studies “Collected data anc —~ K AQS PM, .: 9.8 pg/m? AQS PM, .: 98.2 ig/m?
level of smoke coverage (None, Light, Medium, and Heavy) for each day wildfires, smoke : '
from 2019 through June 2023. We statistically assessed the relationship A - s 0 10 m " somes rigure 'gsfginﬁ\tseﬁ\i"\;\ffjjx@hicago and surrounding area on (a) June 25, 2023 and (b} June 27, 2023
between PM, . and smoke as well as examined the seasonal fluctuations indiana
of PM, .. The results suggest that high levels of PM, in Chicago are 5 o s i oo Case Study 1: June 25-27, 2023
often associated with smoke transported into the Chicago region. Using _ | | | * Difference of PM,.and visual presence of smoke, only two days apart.
NASA’s Worldview images and NOAA’s Hybrid Single-Particle Lagrangian ;:gel;r:hga?dazrtehaaf 322::;22 Sg;]ciifgoviitiz?sol'ttjgyérea " * The surface PM, - concentration in Chicago became 10 times the level
Integrated Trajectory (HYSPLIT) models, we conducted several case before the smoke influence.
studies. This helped us associate elevated concentrations of PM, - with * Thus, exemplifying the impact smoke has on Chicago's air quality.
wildfire smoke. More research is needed to differentiate smoke from Backward trajectories ending at 1800 UTC 23 Jul 21
wildfires and smoke from other sources to determine the extent to e
which wildfires are affecting air quality in Chicago.
* The number of days with high PM, - (>35 pug/m?) more than doubled
(Figure 5).

* Thereis an 81% increase in days with smoke present.
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* The increasing days with high PM, . were most likely to have smoke
present (Figure 6).

Personal experience with wildfire (Figure 1)
*  Personal interest and literature review in climate change impact on

wildfires
. Climate change is fueling wildfires (Figure 2).
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. Wildfires have grown in frequency and intensity (Figure 3). | R " gl . breas "R mdhe) Wl
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e  Public health and safety concerns 1507 © Nosmoke R
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. Wildfire smoke contains many pollutants, such as CO, PM, ¢, and NO.. o Medun . Figure 8. Satellite imagery of United States and Canada Figure 9. Trajectory of air movement leading to
° P[\/|2.5 IS most ha rmful_ It can penetrate deep into the |ungs_ Th|s can ME o on July 23, 2021, according to NASA Worldview. July 23, 2021, according to NOAA HYSPLIT.
lead to cardiovascular disease, respiratory iliness, cancer and death. 2 100- Case Study 2: July 23, 2021
. . . . . c 2]
*  Lack of research on wildfires and PM, s pollution in Chicago. o | e Satellite imagery to show the presence of smoke and fires across North America on
. This topic is understudied due to the distance of the city to the more severe S | July 23rd, 2021.
wildfires on the continent. Yet, smoke and PM, s can travel thousands of = 2 * The 96-hour back trajectory performed to show to smoke in Chicago is from the
miles, so its impact is not inhibited by transportation. Thus, it is necessary to Canadian fires. PM,c: 30.5 pg/m3
further investigate this relationship. * This shows how wildfire smoke from across the continent is impacting Chicago.
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Figure 3. Land burned due to wildfires. [Climate Change Figure 6. Boxplot showing the concentration of PM,  during each level of smoke.
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