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Air pollution is the largest environmental cause of disease and premature death, resulting in more than 9
million premature deaths in 2015 - several times more than from AIDS, tuberculosis, and malaria combined
[1-2]. While significant progress has been made in reproducing regional and global ozone fields and their
attributions using chemical transport models and data assimilation techniques, including JPL’s Multi-mOdel
Multi-cOnstituent Chemical data assimilation (MOMO-Chem) framework [3], there is still a challenge to re-
produce surface ozone, especially at urban scales relevant for human health impact assessments. The NASA
Jet Propulsion Laboratory’s Scientific Understanding from Data Science (SUDS) strategic initiative is designed
to form interconnected teams between the data science and physical science communities to leverage data
science techniques for improving scientific research through revealing new connections in data. The work
presented here encapsulates the subgrid scale drivers of pollution SUDS project, mainly focusing on surface
ozone and its precursors, inferred from model-based inference and machine learning (ML). Combining ma-
chine learning and data science techniques with the domain knowledge and science expertise from the SUDS
team, the objectives of this work are to improve our understanding and prediction of global air quality with
machine learning.
Using approximately 80 physical and chemical parameters from MOMO-Chem and TOAR-2 observations as
the input feature space, maximum daily average 8 h (MDA8) ozone global bias is predicted using a Random
Forest Regressor pipeline. This framework has been used to investigate global surface ozone variations and
their drivers using explainable ML techniques (Miyazaki et al., in prep). Recent progress in the project has
integrated open-source remote sensing data from Google Earth Engine (GEE), including MODIS land cover
and Population Density data [4-5]. A generalizable data processing tool has been built for the ML pipeline
to automatically extract and process data matching the MOMO-Chem global grid from Google Earth Engine
to generate features to improve ML model performance. Early results of bias prediction across the global
TOAR-2 ground station network with the added GEE features show an RMSE and R-squared performance
improvement, with a 4% and 15.5% respective improvement in January and 2% and 8% performance respective
improvement in July experiments. Especially, the high-resolutionMODIS data provided additional constraints
to improve the representation of high ozone events. Both the MODIS and Population Density features are
ranked in the top 15 of permutation importance by the ML model, showing promise for the use of the added
datasets in ozone bias prediction with Random Forest, and the potential of leveraging open-source data to
improve our understanding of the global drivers of air quality. Future work will include leveraging the GEE
tool utilize further high resolution data, such as the MODIS Burned Pixel Area Product and the VIIRS Night-
time Composites [6-7] imagery, to better understand the subgrid-scale drivers of global ozone, which would
contribute to the broader TOAR-2 community.
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