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Use Satellite Observations as Primary Data Source
Motivated by Large Gaps in Ground-Based Monitoring

Large and growing constellation of observations
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Algorithms: MAIAC, Deep Blue, Dark Target, MISR
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A Growing Harmonized Air Quality Network:
Surface Particulat
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The only global PM, ; composition network: offers information about sources
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www.spartan-network.org Overall operations led by Chris Oxford



Deep Learning With Geophysical A Priori Information
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Monitoring networks

Shen et al., 2024



World Health Organization global annual mean PM, 5 guideline: 5 ug/m3
Information source for

Global Burden of Disease HE| State of Global Air Environmental Performance
OECD Regional Well Being Index Air Quality Life Index Index

World Health Organization World Bank Environmental Systems

UN Development Program UNICEF Research Institute (ESRI)




26-Year Record of Satellite-Derived PM, : (1998-2023)
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US annual mean PM, s standard: 9 ug/m3 EPA Science Assessments
: American Lung Association State of the Air
Information source for

US Census Bureau
Epidemiological studies




Learning about Association with Health Outcomes through Epidemiological Studies
Benefits from Large Statistical Power

e Cardiovascular disease (Baietal.,JAHA 2022; Liang et al., 2022; Kim et al., STOTEN, 2024)

e Cognitive developmentin children (Odo et al., Environ. Poll., 2023)

e COVID-19 outcomes (Bowe et al., Env. Int., 2021; Chen et al.,CMAJ,2022)

e Dementia (Li et al., Innovation, 2022; Shi et al., PNAS, 2023)

e Diabetes incidence (Elten et al., Environ. Res., 2021)

e Heartattack and stroke (Olaniyan et al., Env. Research, 2022)

* Pregnancy & birth outcomes (Johnson et al., Epidemiology, 2022 )

 Respiratoryinfectionin children(Odo etal., Env. Int., 2022)

 Shape of exposure-response function at low concentrations (Weichenthal et al., Science Adv., 2022)



Conclusions

« Utility of PM, : concentrations inferred from satellite remote sensing,
chemical transport modeling, and ground-based measurements

« Data supports national and international assessments
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