
Modeling Air Pollution Episodes at a Shoreline Lake 
Michigan Site

What is a Box Model?
F0AM The Data

Future Steps/Importance
In atmospheric chemistry, a box model describes 
the composition of the atmosphere within a fixed 
domain in space through which air blows (1). When 
enough variables are plugged in to it, a box model 
can compute the abundance of chemical 
compounds in a given region of space at a given 
time.

Using a box model in order to quantify ozone levels during high ozone episodes at 
Chiwaukee Prairie, from UAS measurements of ozone and meteorological 

variables from June 2020

In order to better quantify ozone 
levels over Chiwaukee Prairie we are
using F0AM, a box model on 
MATLAB. F0am simulates 
atmospheric chemistry systems (2). 
With F0am we can insert the data 
we collected from the field as well 
as other sources and calculate the 
amount of ozone over Chiwaukee 
Prairie 

A lot of the data we have has been collected 
in the field. However, right now we are
collecting wind data from the National 
Oceanic and  Atmospheric Administration 
(NOAA)  to find days when the wind in 
Chiwaukee blew over Chicago: something 
that would likely result in a high ozone day.

Figure 1: This image displays how a box 
model takes variables to compute the 
abundance of chemical compounds (1) 

Figure 3: Here are two examples of the wind data we
have been collecting. As you can see the wind passes 

through Chicago before arriving in Chiwaukee Prairie in 

both images. These trajectories pass other air monitors 
that can be used as inputs in the box model

Figure 2: This is an example of an ozone 
graph generated using F0am (2)

The next steps for this project will be pulling data from Chicago air 
monitor sites on a specific day, so we know what was blowing in 
the wind. Then we can pull emissions data for  that day from the 
EPA and NOAA and build a box model for those specific conditions 
on a day in June 2020. Modeling ozone concentrations  in the 
troposphere is important to understand how to improve air quality, 
making it safer to breath. According to the American Lung 
Association 45.8% of Americans live in counties with unhealthy 
levels of ozone pollution (3) 

Figure 4: This graph from the EPA 
shows the correlation between the 
daily use of asthma medication in 

children and exposure to 
summertime ozone pollution (4) 
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