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INTRODUCTION

One of the earliest data that was worked on was using data 
collected from GMAP. Here we were able to see the ozone 
concentration at the shorelines on different days.  

METHODOLOGY

Using the GMAP data from June 12, 2017, topographical 
elevation was assigned to positions of the mobile laboratory to 
determine of there is a correlation with ozone concentrations.

Most of the time was spent analyzing data retrieved from Lake 
Michigan Ozone Study (LMOS) 2017 which includes WiDNR, 
GMAP, and EPA. We then constructed a topographical data set 
with them to make comparisons.

Surface ozone is generated by photochemical production in a 
stable atmosphere which can be affected by a multitude of 
factors. We are looking at the correlation between topography, 
lake breeze extent and ozone gradients in the shoreline 
environment of Lake Michigan. Typically, the high ozone events 
in shoreline areas of Lake Michigan are due to the shallow 
marine inversion layer containing higher ozone concentrations. 
Currently, I am working on getting geospatial and monitoring 
data from the WiDNR and historic data from mobile 
measurements during the Lake Michigan Ozone Study 2017. 
Then, I will explore if there is a relationship between the 
topography of the areas of steep shoreline gradients in ozone. 

SHARP OZONE GRADIENTS DURING LMOS 2017

Figure 3: Ozone concentrations around the shoreline taken on June 12th, 2017. MatLab
was used to graph out the data and colors were added to the bubbles to visualize the 
varying ozone concentrations. The orange and yellow bubbles have higher ozone 
concentrations than the blue bubbles. 

Based on Figure 3, it can be seen that the concentration of 
ozone is higher and more concentrated around the shoreline. 
This data helps us to proceed to the next part of the analysis. 

OZONE DIFFERENCES WITHIN SHEBOYGAN

COUNTY

Analysis was done in different areas along Lake Michigan in the 
Sheboygan area to see whether the Ozone concentrations are 
similar.

Figure 2: Ozone concentrations were taken from July  18th to the 23rd from two 
different sites within Sheboygan county. Kohler-Andrae sits along the shoreline of Lake 
Michigan and Sheboygan Haven sits 6 km inland from the lake (Cleary, et al., 2021). 
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TOPOGRAPHY AND OZONE
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Figure 4: Ozone concentrations were taken from the shoreline between 
Kenosha and Racine, and a graph was plotted against their altitudes. (𝑅2 = 
0.1609)

Based on Figure 4, we can see that there is a correlation 
between the topography and the ozone concentrations. 
However, since the 𝑅2 value is rather low. This shows that even 
though the altitude affects the ozone concentration, there may 
be other factors that may affect the ozone concentration.

CONCLUSIONS AND FUTURE WORK

REFERENCES

• The topography plays a role in the Ozone 
concentration of a particular area.

• Unfortunately, to what extent is still yet unknown.

• We are continuing our work to see how other factors 
affect the ozone in a particular spot around Lake 
Michigan.

• Some dilemmas and difficulties I had was that I had to 
assign each elevation point by hand from the latitude 
and longitude that was given from a large set of data. 

• Further research will include looking for a specific 
transect of the data from GMAP that was plotted with 
the highest ozone peak in Figure 4 to better 
understand how the ozone concentration changes 
over time in a specific area

1. Cleary, et al (2021) – in preparation.
2. Doak et al JAWMA (2021) LMOS 2017
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Based on Figure 2, we can see that the ozone concentration 
over time in the two different shores of Lake Michigan. We can 
also see that there are three peaks where the ozone 
concentrations are significantly high. Based on analysis from 
another research, we know that the increase in ozone is caused 
by high amounts of wind. 

Figure 1: 2015-2017 design values, along 
with the nonattainment and maintenance 
areas for the two current standards. 
(Maintenance areas were previously 
“nonattainment” but have been reclassified 
due to clean air quality.) The purple areas 
are designated nonattainment for both 
standard (Cleary, et al., 2021).

In figure 1, we can see how ozone concentrations are usually 
higher along the shoreline. By referring to the topography of the 
area, places with higher altitudes along the shoreline have higher 
concentrations of ozone.


