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• Highlighting applications

• Satellite data gap filling

• Data fusion

• Assessment of environmental impacts

• Considerations for AI/ML applications

Overview



Satellite Data Gap Filling

Li, L., Franklin, M., Girguis, M., Lurmann, F., Wu, J., Pavlovic, N., Breton, C., Gilliland, F. and Habre, R., 2020. Spatiotemporal imputation of 

MAIAC AOD using deep learning with downscaling. Remote sensing of environment, 237, p.111584.



High resolution estimation of pollution 
concentrations and wildfire smoke

Li, L., Khalili, R., Lurmann, F., Pavlovic, N., Wu, J., Xu, Y., Liu, Y., O’Sharkey, K., 

Ritz, B., Oman, L. and Franklin, M., 2025. Knowledge-informed deep learning 

to mitigate bias in joint air pollutant prediction. Environment international, 

p.109915.

Li, L.; Girguis, M.; Lurmann, F.; Pavlovic, N.; McClure, C.; Franklin, M.; Wu, J.; Oman, L.D.; Breton, C.; 

Gilliland, F.; et al. Ensemble-Based Deep Learning for Estimating PM2.5 over California with 

Multisource Big Data Including Wildfire Smoke. Environ. Int. 2020, 145, 106143, 

doi:10.1016/j.envint.2020.106143.



“Orange Sky Day” smoke 
impacts in San Francisco

Sept 9, 2020 (through Sept 14)



Machine learning estimation of 
wildfire smoke
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Environmental Impact of Air 
Pollution
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Environmental Impact of Air 
Pollution

[Pavlovic et al., 2023]



Considerations for AI/ML Applications

• Emerging AI directions
• Knowledge-informed models

• Model interpretation techniques

• LLMs and multi-modal models

• Foundation models and digital twins

• Physical model emulation

• Challenges
• Transferability

• Trust and validation

• Equity

• Action and decision-making



Considerations for AI/ML Applications

• Data quality, quantity, and 
representativeness are critical
• Satellite data provide important spatial 

coverage to applications 

• Ground (and other) measurements remain 
critical

Open-Source Data 

Management System 

https://cleanaircompass.org/ 

https://cleanaircompass.org/
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