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This study validates satellite aerosol optical depth (AOD) measurements by
comparing them with ground-based AOD data from AERONET. Additionally, it
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Ground AOD is averaged using +30min and +60min windows and compared to satellite
AOD using two methods: nearest-pixel and 27.5km averaged AOD for the 10km products,
and nearest-pixel and 7.5km averaged AOD for the 3km products
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Linear regression and machine learning (ML) models were used to relate ground AOD to , o - _, , o o Figure 6. Explained Variance, mean absolute error (MAE), and root mean square error
PM measurements Figure 3. Terra’s 3km AOD product with 7.5km averaging Vs. AERONET 1hr AOD 8 P . L . ( ) : : % :
(RMSE) for two traditional linear regression and three machine learning models, with
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| | AERONET 1hr AOD average 2020-2023 (right). the best model highlighted in green.

Models were trained on 70% of the data, fine-tuned with validation data (15%) , and tested
on remaining 15%, with the best parameters selected using 5-fold cross-validation.

Hourly averaged ground AOD is compared to hourly ground PM measurements from
PurpleAir sensor (PMS5003)

MOD 10km Retrievals per Season (2020)
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		Model		Variance Explained		MAE		RMSE		Variance Explained		MAE		RMSE		Variance Explained		MAE		RMSE

		Linear Regression		64.55%		6.19		16.2		45.64%		6.74		19.73		65.54%		6.4		16.33

		Weighted Least Squares		69.90%		6.98		16.63								62.34%		7.2		17.07

		Random Forest		74.35%		2.31		13.41		65.10%				15.74		73.80%		5.44		14.21

		Gradient Boost 		91.22%		5.78		8.06		66.60%				15.46		70.90%		5.75		15.01

		XG Boost		91.91%		3.98		7.74		64.50%				15.94		72.12%		5.78		14.66
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