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MERRA2 PM2.5

Regional Success Story — Hourly & Daily Data
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Partnership between NASA-SERVIR and TPCD

Gupta et al., 2021, https://aaagr.org/articles/aagr-21-05-0a-0105
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Data will be available through NASA GES-

DISC — An HAQAST Partnership
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Special Section:

Applications of Machine Learn-
ing Algorithms in Modeling
Atmospheric Aerosols, Clouds,
and Radiation

Key Points:

+ Machine learning (ML) model
to estimate grid-wise PM, ; from
‘Modern-Era Retrospective analysis
for Research and Applications version
2 meteorology and aerosols was
developed

ML model was successful in
estimating PM, ; when compared with
surface measurements

o Regional ML models performed better

than the overall ML model

Supporting Information:
Supporting Information may be found in
the online version of this article.
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Going Global - Available Ground Network

ML Training and Testing - 2018 -2019
Independent Data Evaluation — 2020-2022
Deep Neural Network (DNN) & Convolutional Neural Network (CNN)
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Estimated PM2.5

Global Estimates - Validation of Hourly Data

10-fold CV
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Data Availability

NASA Data Center

EARTHDATA Find a DAAC ~ (2]
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Back to mission guides

() HAQAST: Global Daily PM2.5

Introduction Introduction
Data Hourly and daily mean PM2.5 mass concentration for 2000 to 2020 based on MERRA2-ML
Characterization Machine Learning model. The models were trained for the Continental United e Sam

States (CONUS), Alaska, Puerto Rico, and Hawaii. The reanalysis data was
obtained from MERR-2 for hourly averaged meteorology and aerosol
components for 2018.

The Goddard Earth Observing System Model (GEOS) data assimilation system
operated by NASA's Global Modeling and Assimilation Office (GMAO) creates
meteorological and aerosol analyses and forecasts in real-time
(https://gmao.gsfc.nasa.gov). The aerosol products are derived from an online
version of the Goddard Chemistry Aerosol Radiation and Transport (GOCART)
aerosol model, including organic carbon, black carbon, sulfate, nitrate, dust,

Google Earth Engine

|gine Q_  Search places and datasets... om
New ~ e 1 var dataset = ee.ImageCollection('NASA/GSFC/MERRA/aer/2") Use print(...) to write to this console.
% 2 .filter(ee.Filter.date('2022-02-01"', '2022-

3 var black_carbon_column_u_wind_mass_flux = dataset.select('T!

4= var.bCCV]'S ={ Cannot read properties of undefine(
min: 0.0,

. Click Refresh to check again. 5
6 max: 1.0,
ng 7 palette: ['001137', 'Olabab', 'e7eb05', '620500']
8 .
i 9 Map.setCenter(-95.62, 39.91, 2);
blic_lmagery 10 Map.addLayer(black_carbon_column_u_wind_mass_flux, bccVis);
RH 11

Layers



Upcoming Opportunities



Geostationary Constellations

Every 10 minutes Aerosol Observations

Visible-IR Sensors
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GOES-R Data in AirNow

GOES-East

HAQAST Tiger Team - 2020/21
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Looking into the future: Synergy of LEO & GEO
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