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

• Builds on NASA’s portfolio to create an air quality information system (Air-

quality Information Resource for the United States; AIR4US) to support 
policy decisions

• Satellite-constrained emissions to enhance air quality (AQ) prediction

• Provide AQ attribution information and “what-if” scenario analyses

Impacts of the 2023 Canadian Wildfires on the U.S.

Satellite Data Integration: JPL MOMO-Chem System

• Recent advances in satellite remote sensing and data assimilation (DA) 

have generally improved the ability to quantify AQ attributions.

• JPL’s Multi-mOdel Multi-cOnstituent Chemical data assimilation (MOMO-

Chem) is a powerful capability that harnesses NASA’s satellites to quantify 

AQ changes and provides information for decision-making.

• Daily anthropogenic, biomass burning, and biogenic emissions for 2005–

2025 provide a basis for assessing trajectories to support policy decisions.

Tropospheric Chemistry
Reanalysis v3 (TCR-3)

20 years (2005–2025),
two-hourly, 1.1° resolution

- Concentrations of 35 species
- Emissions of NOx, CO, SO2, 

C5H8, OC, BC, Dust, Sea-Salt

(Miyazaki et al., ACP, 2020a;
Miyazaki et al., ESSD, 2020b)

AQ What-If Scenario Examples

Tropospheric Chemistry 
Reanalysis (TCR-2/3)

GEOS-Chem High 
Performance (GCHP)

Horizontal resolution 0.56° × 0.56° – 
1.1° × 1.1°

C90 (1°×1.25°) –
C720 (0.125°×0.156°)

Vertical resolution 32 layers to 4 hPa 72 layers to 0.01 hPa
Forecast model MIROC-Chem GEOS-Chem v14

A priori emissions HTAPv3, GFED, MEGANv2.1 HTAPv3+NEI, GFASv1.2, MEGANv2.1
Assimilated 

measurements
TROPOMI, OMI, SCIAMACHY, GOME-2, 
MODIS, VIIRS, MOPITT, MLS, CrIS, TES TROPOMI, MOPITT, MLS

Assimilated species O3, CO, NO2, SO2, 
HNO3, CH2O, AOD O3, CO, NO2

Impacts of Sectoral Emission Reductions

Our Science to Action Approach

Impacts of the U.S. Ports Emission Reductions

Modeling Approach

Targeted Environmental Policies

The U.S.-Focused GCHP Stretched Grid System 
(0.125°×0.156° over the U.S.)

On-Road Mobile Off-Road Mobile

Stationary Industry Stationary Energy

Areawide Emissions

Zero-Out Emission Impacts
On  Surface O3

For: Clean Air Act, NAAQS, SIPs, Tier 3 Vehicle 
Standards, Tier 4 Nonroad Diesel Standards, 

CSAPR, NSPS, and more

For: Clean Ports Program, EPA Ports Initiative, DERA, North American 
ECA / IMO Tier III, Green Shipping Corridors, and more

HTAP v3, NEI 2016&2022,
GFAS v1.2, MEGAN v2.1

Over the northeastern U.S., the 2023 Canadian wildfires elevated ozone and PM2.5 by 4 ppb and 3 µg m−3 
on average from May to September, respectively, with acute episodic enhancements that reached 

up to 15 ppb and 60 µg m−3 during direct plume intrusions.


