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• The developed system captures detailed spatial and temporal AQ patterns. NASA’s satellite observations will be integrated to improve AQ attribution. 
• “What-if” emission reduction scenarios will be expanded to support key stakeholders under the ES2A program. 
• New-generation satellite measurements, such as TEMPO, provide greatly enhanced spatial and temporal coverage. Combined with the developed 

modeling and data assimilation framework, these observations will advance both AQ and climate applications.

• Recent advances in satellite remote sensing and DA have greatly improved 
the ability to quantify AQ attributions.  

• JPL’s MOMO-Chem is a powerful capability that harnesses NASA’s satellites 
to quantify AQ changes and provides information for decision-making and 
the relationship between AQ and human activities (i.e., emissions).

• Builds on NASA’s portfolio to create an information system for decision-makers 

• Provide satellite-constrained emissions to enhance AQ prediction 

• Deliver multi-species AQ information to improve data availability for stakeholders 

• Support policy decisions by providing AQ attribution and “what-if” scenario analyses

NASA’s Earth Science to Action (ES2A) for Air Quality

Tropospheric Chemistry Reanalysis 
(TCR-2/3)

GEOS-Chem High 
Performance (GCHP)

Horizontal 
resolution 0.56° ~ 1.1° C90 (1°x1.25°) – C720 

(0.125°x0.156°)
Vertical resolution 32 layers to 4 hPa 72 layers to 0.01 hPa
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Spatial patterns of morning rush-hour NO2
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F��. 1. (Top) Domain and coverage of the GEO satellites. Background is annual mean TROPOMI NO2

tropospheric columns in 2022. Regions not covered by the GEO satellites are shaded in grey. (Bottom) Spatial

and temporal resolution of space-borne instruments for atmospheric composition measurements. Figure adapted

from Fig. 1 in Kim et al. (2020).
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density and achieve finer pixel resolution. Geostationary satellites observe from fixed longitudes147

in an equatorial plane, which means that they have highest resolution at the Equator and limited148

observation capability for latitudes poleward of 60 degrees.149

The Geostationary Interferometric Infrared Sounder (GIIRS) onboard China’s FengYun-4 satel-150

lite series (FY-4A/B) is the first GEO hyperspectral infrared sounder. The GIIRS observations151

cover most of East Asia with a focus on China, with a 2-hour observing cycle. GIIRS measures at152

a 12 km spatial resolution at nadir and was recently used to retrieve ammonia (NH3; Clarisse et al.153
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C5H8, OC, BC, Dust, Sea Salt

Q1Q2TEMPO, OCO-2/3, GOSAT-GW
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JPL MOMO-Chem data assimilation

Integration of multiple satellite observations to inform AQ attributions and impacts
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