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An aerosol is a tiny solid particle or liquid droplet 

in the atmosphere. Primary aerosols are injected 

into the atmosphere directly in many ways: sea 

spray, mineral dust, smoke, and volcanic ash. 

Secondary aerosols are emitted in another form 

such as gases and undergo chemical reactions 

in the atmosphere. Although aerosols are barely 

visible to the human eye, they still have impact, 

factoring into Earth's climate, air quality, and 

cloud creation. To understand how Aerosol 

Optimal Thickness (AOT), along with 

temperature, humidity, and pressure affects air 

quality, data was collected from Mid-August to 

Late February. To collect aerosol measurements, 

skies had to be clear of any clouds, trees, 

powerlines, or other obstacles preventing a 

direct viewing of the sun. As close to solar noon 

as possible, a Calitoo Sun Photometer was 

pointed directly towards the sun at chest height 

and operated, providing AOT data to be 

extracted later on. Subsequently, a cloud 

observation was taken, and current weather data 

was recorded. In using the photometer, several 

recordings, or trials, were taken to assure 

accuracy. The null hypotheses were to see the 

correlation between barometric pressure, relative 

humidity, AOT, and temperature all had with air 

quality. Results found that AOT had the greatest 

correlation followed by pressure, humidity, and 

lastly air temperature showed little to no effect on 

harming the air quality. However, more data 

could be found to further validate the findings of 

this research.
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The researchers concluded that select atmospheric conditions affect air 

quality. A relatively strong, positive correlation was shown between air quality 

and both red and green AOT measurements. As shown in figures 12 and 13, 

as the AOT increased, so would PM 2.5 meaning air quality would worsen. 

This was to be expected as many studies suggested AOT has negative 

impacts on the air quality. In contrast, air temperature would show little to no 

correlation with air quality. While it is true data showed little to no correlation 

between temperature and air quality, it is shown in studies from the World 

Resources Institute that high temperatures can influence environmental 

conditions. Some examples are droughts or even wildfires, which in return 

increase PM levels worsening air quality. Furthermore, the research indicated 

that barometric pressure had a positive correlation with PM levels. This 

suggests that high pressures show a decrease in the quality of the air. The 

Center for Science education supports the data explaining that high pressure 

leads to dry conditions which increase PM levels like shown in figures 6 and 

10. Lastly, small positive correlations were found between relative humidity 

and air quality. Shown in figures 7 and 11 as the humidity increased so did PM 

levels. These findings also go along with what Airly Industry suggests. As 

relative humidity increases, there is less air circulation and particles get 

trapped in the air decreasing air quality.

Within the work towards finding relationships 

between air temperature, barometric pressure, 

and relative humidity with air quality, it was 

found that all three of those metrics had been 

found with no major correlation with air quality, 

therefore rendering their null hypotheses true. 

This left the null hypothesis surrounding the 

relationship between Aerosol Optical Thickness 

and Air quality rejected, as they showed a 

positive correlation with one another. These 

conclusions, however, should not be taken too 

seriously, as the research was not large enough 

in scope to cover enough of its failures. For 

instance, though the number of metrics 

recorded was plentiful enough to come up with 

these conclusions, they were not plentiful 

enough to be able to prove anything. Had more 

research been done, more measurements 

taken, and more time been put into minor 

details, this project could have taken a different 

form. This project’s components could have 

been used for weather analysis or seasonal 

trends. In its current state, it can be used to an 

extent in furthering the public’s understanding of 

what air quality is truly about.

We are grateful for past and current GLOBE researchers from our school who 

helped us plan an outline of the whole research process. From collecting the 

data to putting it all together we were mentored throughout the way. We would 

also like to thank our advisors, Ms. Lina Abbas and Mrs. Diana Johns, who not 

only inspired us to begin GLOBE research, but has also been willing to spend 

countless late evenings and numerous days off school to come in and let us 

work in her classroom with her support. Without the constant knowledge and 

assistance of everyone, none of this research would have been possible.  

Thank you also to Dr. Kevin Czajkowski from the University of Toledo GLOBE 

Mission Earth who provided materials for the research and Mr. David Bydlowski 

of the GLOBE NASA AREN Project for the equipment that was to us.

→ →

→
→→

Satellite image of Research Sites: Crestwood 

High School and researcher backyard

Take Data when skies are clear or 

mostly clear and do cloud 

observations on GLOBE app

Measure the Aerosol Optical Thickness 

levels using the Calitoo Sun Photometer

Take atmospheric conditions on WeatherBug Organize Data on ExcelCreate Graphs of the Data.
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