


NIST’s Greenhouse Gas Measurement
Program

Purpose: Develop internationally recognized standards enabling reliable, accurate,
traceable, and spatio-temporally resolved Greenhouse Gas (GHG) emission data to

support effective mitigation actions and science-based policy decisions.

Components:

» Urban GHG Measurements Testbed System, Tools, and Methods

Stationary or Point Source Emission Metrology
(advanced smokestack Continuous Emissions Monitoring, aka CEMs, technology)

Measurement Tools, Standards and Reference Data

Satellite Calibration and Atmospheric Carbonaceous Aerosols Measurements & Standards

International Documentary Standards Development for Urban GHG Flux Measurements

NATIONAL INSTITUTE OF

N H STANDARDS AND TECHNOLOGY .
U.S. DEPARTMENT OF COMMERCE https.//www.nist.gov/greenhouse-gas-measurements/



Objective: To develop & demonstrate urban GHG
flux measurement methods.
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Stonybrook U./Purdue U. flight tracks used for GHG flux

estimation. Figure from Hajny et al, (2022).
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Atmospheric light path  retro
frequency combs 0.1 -5+ km

| Coddington Optica, 3, 414 (2016)
KC Cossel, Advances in Spectroscopic Monitoring of the Atmosphere, pp 27-93 (2021)

* ppb-level sensitivity, ~¥2 minute time resolution
* GHGs: CH,4, N,O, CO,

« H,CO

* Tracers: C,Hg, Other small VOCs

 HDO/H,0 (<10 per mil)

Goals:

» Characterize urban emissions of GHGs and
spatial-temporal variability

» Use C,sHgto apportion thermogenic, biogenic
sources of CH,

» Look at other tracers for source
apportionment

« Compare point and open-path measurements

» Look at sources of H,CO and relationship to
ozone formation

Please visit 4:30 Session: Instrument Team Presenters (GHG)
for more info!

Example representative beam paths from CUNY ASRC building

2 km
Contact: Kevin Cossel kevin.cossel@nist.esov




Estimated decrease in CO, emissions due to lockdown and attributed
the decline using traffic & fuel sales data.

In this case we were successful in using activity information to isolate
and attribute the changes due to the lockdown, by looking at the
variability in activity associated with CO, emissions.




Emissions Variability Background & Transport Error Sectoral Attribution

= Sampling bias — need to consider = Need to isolate concentration = Depending on goals of project —

spatial and temporal variability at enhancement from domain of interest need to isolate the sources from

different scales in model (e.g., determine background). different sectors.

framework. = Transport model error affects results. " Could be different fossil sectors

: : . . : or biogenic vs. fossil vs. “natural”
= Can also muddy the interpretation = Can cause biases in results; error in
. _ : fluxes (for CO, or CH,).
of results if underlying source both transport and background is

sector variability is unknown. often not random, can be seasonal.




Emissions Variability

Sectoral Attribution

In DC-Balt, Yadav found that the
biosphere begins to obscure the signal

in spring differently depending on the
year.

In LA (SOCAB), He et al. estimate 1.4%

of residential and commercial NG
consumed is released to atmosphere.
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