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Background - Sunshine

Last Project
• Featured Chicago
• Only used 5 points
• Super clear day led to 

inconsistent data

This Project
• Features the Detroit and 

Dearborn areas
• Using more data points
• Data collected from August 

3rd, 2025, a smokier day
• Should produce a more 

exact AOD vs. PM2.5 linear 
regression



Methods

Purple Air
Data points were chosen 

manually and downloaded as a 
csv file

Collected data was filtered to 
only show results for the 3rd of 
August

Data from the same A and B 
sensors was averaged to get one 
measurement

Earthdata
Using the Purple Air map, 

pixels of the raster were 
matched to a sensor average 
PM2.5

AOD for the pixels were 
recorded manually and added to 
an excel to be charted as a 
linear regression



Purple Air PM2.5



NASA Earthdata AOD



Results





Discussion - Sunshine • Purple Air sensors are too inaccurate for small 

scale use.

• Using the sensors with a team that can 

guarantee quality could improve research 

potential.

• Smokier days do provide more consistent 

results.



Background/Methods/Previous - Drew

Site: Ann Arbor
Data: 5 points, Purple Air. Data 
was attempted to be gathered 
from https://ladsweb.modaps.e
osdis.nasa.gov/
Day: The day picked was clear. 
This had led to picked results 
and data that was not consistent

Regression: For Pm2.5 I had 
combined and gathered the 
average



Methods/New

Site: Ann Arbor
Data: 15 points were gathered 
but 13 were used. Purple air was 
used for the points. Data was 
gathered from NASA WorldView. 
Used MAIAC data
Day: The date 
pickedis03AUG25. The day 
shows significant smoke due to 
fires from Canada

Regression: For the Pm2.5 I had 
created graphs based off 
of sensor A and B.
Also utilized was Spatial 
Collection 3x3 grid method.















Background – Justin

• AirGradient Sensors (PM2.5)
• 8 locations were chosen

• 4 in Michigan
• 4 in Ohio

• AOD Data
• Level-1 and Atmosphere Archive 

& Distribution System 
Distributed Active Archive 
Center (LAADS DAAC)

• https://ladsweb.modaps.eosdis.nasa.gov/

Image Credit: https://www.airgradient.com/



Background

• AirGradient data is not 
automatically public past 10 
days

• Was not able to use the same 
sensors to get more data

• Data was not available through API

• Used two different size buffers 
on original points in ArcGIS 
instead

• Averages values

Image Credit: https://www.airgradient.com/



Cloud Cover
March 25th, 2026

• The initial date chosen was 
March 25th, 2026

• Too much cloud cover
• Values were off

• New date chosen was 
March 28th, 2026

• Less cloud cover

• NASA Worldview

Image Credit: https://worldview.earthdata.nasa.gov/



Cloud Cover
March 28th, 2026

Image Credit: https://worldview.earthdata.nasa.gov/



Locations
Points

Image Credit: https://www.airgradient.com/map



Results
Points

• Regression Equation:
• y = 1.5296x + 3.679
• R² = 0.0222

• Statistically Significant
• Weak Relationship

• Negligible Linear Relationship
• Positive Slope

Image Credit: NASA



Locations
3-mile Radius

• Buffer
• 3-miles around each point

• Zonal Statistics as Table
• Averages data around points



Results
3-mile Radius Average

• Regression Equation:
• y = 0.7922x + 3.7418
• R² = 0.0064

• Statistically Significant
• Weak Relationship

• Negligible Linear Relationship
• Basically No Slope

Image Credit: NASA



Locations
10-mile Radius

• Buffer
• 10-miles around each point

• Zonal Statistics as Table
• Averages data around points



Results
10-mile Radius Average

• Regression Equation:
• y = -3.4043x + 4.0917
• R² = 0.0332

• Statistically Significant
• Weak Relationship

• Negligible Linear Relationship
• Negative Slope

Image Credit: NASA



Conclusion

• Although the day chosen was clear, that 
can actually lead to lower R2 values

• Low atmospheric turbidity
• More air samples would be needed to 

establish a strong trend

• Temperature and humidity data are 
needed to get a more complete picture of 
AOD

• Not enough “noise”



Introduction

• PM2.5 is a critical air pollutant with 
diameter of 2.5 micrometers or smaller

• Satellite-derived Aerosol Optical Depth 
(AOD) provides information on the total 
aerosol loading in the atmospheric 
column and can be used as an indirect 
indicator of particulate pollution.

• In this study, AOD from the NASA MODIS 
MAIAC MCD19A2 product was 
compared with ground-based PM2.5 
data from PurpleAir sensors in Toledo, 
Ohio. 

• The objective of the analysis is to 
evaluate the relationship between 
satellite-observed aerosol loading and 
surface-level PM2.5 concentrations 
using a linear regression-based 
comparative approach.



Steps followed • Identification of area (Toledo, Ohio)

• Identification of date (July 15 2025, 
Cloudy or smoky day )

• MCD19A2 data between10-11AM and 1-
2PM

https://ladsweb.modaps.eosdis.nasa.gov

• Each raster cell represents roughly a 1 
km

• Data collection from local sensors, 
Purple air sensors

• Arc Pro for data input and interpretation

• Extract multi values to point

• Bilinear interpolation



July 15, 2025
AODLocal sensors (PM2.5)LonLatSN

0.3619770.41-83.797641.608781

0.4332790.48-83.374941.684932

0.3407930.42-83.611941.660873

0.3396250.42-83.624941.574514

0.3396250.53-82.815641.651465

0.3597480.45-83.424641.938686

0.3478910.45-82.962141.511957

0.4529560.61-84.029741.901978

0.3597370.42-83.729441.510289

0.3511040.43-83.801541.5181810



March 28 2026 (Previous Study-Clear day)

AODPM 2.5 (1:30)SensorLattitudeLongitude 

0.0743.8Air Gradient41.62057-83.64226

0.0451.8Air Gradient41.72365-83.61575

0.0683.9Air Gradient41.64407-83.54625

0.0743.7Air Gradient41.7194-83.475

0.0462.4Purple Air41.64872-83.53827

0.0392.2Purple Air41.68333-83.59097

0.0282.1Purple air41.66076-83.61166

y = 45.581x + 0.4076
R² = 0.8446
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Results

y = 0.434x + 0.1681
R² = 0.4638
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Relation between AOD and PM2.5•AOD increases, PM2.5 also increases. 
•The slope (0.434) indicates that a 1-unit increase in 
AOD corresponds to an increase of about 0.434 µg/m³ 
in PM2.5. 
•The intercept (0.1681) means that when AOD is zero, 
the model predicts PM2.5 to be about 0.1681 µg/m³. 
•The R² value is 0.4638, which means that about 
46.38% of the variation in PM2.5 is explained by AOD 
in this dataset. 
•This indicates a moderately strong relationship 
between satellite-derived aerosol loading and ground-
measured PM2.5. 
•From comparison of previous and present study, AOD 
was more predictive of PM2.5 on the clear day than on 
the smoky day.
•If some smoke is aloft and not fully mixed down, AOD 
can be high without PM2.5 increasing proportionally at 
the surface


