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Research Objectives

« Joint initiative between NIST Greenhouse Gas
Measurement Program and NOAA Chemical
Sciences Laboratory

» Measure, model, and map emissions of
greenhouse gases and air pollutants in
Harkins et al. (Environ. : -
e consistent spatial/temporal pattern

» Development of uncertainty analyses for
emission inventories

« Enable nowcasting, forecasting, or hindcasting

of GHGs and air pollutants at multiple spatial
scales — city, state and national

Figure provided by Katelyn Yu (UC-Berkeley/NOAA CSL)



NOAA Chemical Sciences Laboratory Research

ATMOSPHERIC CHEMISTRY 8 CLIMATE RESEARCH
at the NOAA Chemical Sciences Laboratory

Emissions Sources

» Food production & agriculture _\

» Mobile (e.g., trucks, airplanes,
on- and off-road vehicles)

» Energy production

» Urban & industrial

» Biomass burning

» Biogenics

» Marine

Air Quality

» Chemical kinetics

» Chemical mechanisms

» Photochemical processes
» Deposition

» Particle formation

» Mixing and transport

https:

Chelsea R. Thompson/NOAA

csl.noaa.gov/research

Aerosols

» Aerosol-cloud-precipitation interactions
» Radiative processes & forcing

» Aerosol composition

» Convective transport

Atmospheric
Dynamics

» Fire weather

» Transport

» Boundary layer dynamics

» Sudden stratospheric warmings

Stratosphere

» Circulation

» Radiative processes

» Ozone, water vapor, & aerosols

» Ozone chemical processes

» Stratosphere-troposphere coupling
» Stratosphere-troposphere exchange

Our Mission: To advance
scientific understanding of the
chemical and physical processes
that affect Earth's atmospheric
composition and climate.

Our Vision: A nation with the
best scientific understanding and
information about atmospheric
chemistry and composition
necessary to make optimal
decisions for current and future
generations.



https://csl.noaa.gov/research/

Using Field Observations to Evaluate Emission Inventories

Transportation Volatile Chemical Products Oil & Natural Gas
(FIVE) (VCPs) (FOG)



Adding Fossil CO, to AQ Inventory + Evaluation with “C Obs.

SUNVEXx 2021 Field Campaign NOAA Fossil CO, Inventory
3 sites with 1C — Fossil CO, within ~10% of Los Angeles obs.

blue line =1:1

Trammell Lyu
(NOAA CSL) D

John Miller

(NOAA GML) https://csl.noaa.gov/projects/sunvex/



https://csl.noaa.gov/projects/sunvex/

Development of Near Real-Time Emissions Updating System

1. Able to update with 2-3

month lag using data on
energy (DOE) and the
economy (DOC)

2. Back to pre-pandemic
levels of by 2021

Colin Harkins
(NOAA CSL)



Detecting Oil & Gas Emissions and Their Trends from Space

(NASA ACMAP 80NSSC19K0979)

Francoeur et al. (Environ. Sci. Technol., 2021) Dix et al. (ACS Earth & Space Chemistry, 2022)

Dix et al. (Geophys. Res. Lett., 2020) Figure provided by Barbara Dix



Entering Geostationary Era of AQ and GHG Satellites

Air Quality Climate

GeoXO




NOAA CSL Scientists Contribute to Global Emissions Activities

CAMS
Brian McDonald
(NOAA CSL)
MIX-ASIA
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(NOAA CSL)
Meng Li
(NOAA CSL)

Claire Granier
(NOAA CSL)



