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https://www.nist.gov/topics/northeast-corridor-urban-test-bed
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• Determine whole-city emissions & separate influences from 
different cities (e.g. Baltimore vs. Washington) 

• Estimate emissions for CO2 & CH4 at appropriate spatial & 
temporal resolutions (need to be identified)

• Develop methods for background (incoming air) determination 
(isolating concentration enhancements due to urban influence)

• Extend and compare inversion methods

• Investigate application of low-cost sensors in a high-density, 
hybrid network

• Link biological GPP, respiration, and uptake to solar induced 
fluorescence (SIF) & other optical remote sensing methods

NORTHEAST CORRIDOR OBJECTIVES
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High-accuracy 
CO2, CH4

measurements
Anthropogenic 
CO2 inventory

Inversion 
modeling Urban and 

regional 
inverse models
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(see 1 poster)



5

Salmon, O. E., et al. (2018). "Top-Down Estimates of NOx and CO 
Emissions From Washington, DC-Baltimore During the WINTER 
Campaign." JGR-A 123(14): 7705-7724

Ahn, D. et al., in prep and poster “Emissions of CO2 from Baltimore-Washington 
area: Results from FLAGG-MD 2015 campaign”.

Lopez Coto et al., “GHG flux inversions in the Washington DC / 
Baltimore metropolitan area: FLAGG-MD 2016 flight campaign”, in 
prep. (and poster later today).

Aircraft inverse modeling emissions estimates

RECENT SUCCESSES USING AIRCRAFT 
DATA (FLAGG-MD)

Also:

2016), a factor of 2.8 smaller than the 8.82 kg CH4/s emission rate estimated from the aircraft observations for
winters 2015 and 2016 (Figure 8). Annual emission rates in the Maasakkers CH4 inventory for 2012 are used
for all sectors except the following six: stationary combustion, petroleum, natural gas production, manure
management, rice cultivation, and field burning. For these six sectors, monthly emission rates in the
Maasakkers CH4 inventory for 2012 are available and used for comparison. Landfills are responsible for about
half (49%) of the total emissions of CH4 in this area according to the source attribution in this CH4 inventory
for 2012, even though the magnitude of CH4 emissions from landfills is under estimated. Our observations
indicate that the study area’s landfills contribute about 25% of the total CH4 emissions. Other important
CH4 sources in this area, as reported by the Maasakkers CH4 inventory, include natural gas transmission
and distribution (21%), enteric fermentation andmanuremanagement (12%), mobile and stationary combus-
tion (8%), and waste water treatment (8%; Figure S12).
3.6.2. Comparison to a State Emissions Inventory
The Maryland Department of Environment (MDE) publishes state-wide emission inventories of GHG, includ-
ing CH4. MDE estimates that the state-wide yearly CH4 emissions were 1.18 × 105 metric tons in 2014 (MDE,
2014) or 3.74 kg CH4/s or 6.22 × 10!4 kg·s!1·person!1. Assuming the CH4 emissions scale with population, we
infer a total CH4 emission rate of 5.29 kg/s from the Baltimore-Washington area, which has a total population
of 8.50 million. This is smaller than the observed CH4 emission rate by a factor of 1.7, although we are
comparing winter data to an annual average. The MDE CH4 inventory suggests that attribution of CH4 emis-
sions by source in Maryland for 2014 is different from that in the U.S. CH4 inventory for 2012, with 24% from
the natural gas system, 22% from landfills (similar to our analysis, 25%), 17% from enteric fermentation and
manure management, 16% from wastewater treatment, and the rest from other minor sources (Figure S13).
3.6.3. Comparison to EDGAR
EDGAR (http://edgar.jrc.ec.europa.eu) includes a gridded global CH4 emission inventory with a spatial resolu-
tion of 0.1° × 0.1°. The total CH4 emissions from the Baltimore-Washington area are estimated to be 3.98 kg
CH4/s in the EDGAR v4.3.2 CH4 emission inventory for 2012 (Janssens-Maenhout et al., 2017; Figure S10). This
emission rate is larger than the value in the U.S. CH4 inventory 2012 but is smaller than the inferred CH4 emis-
sion rate based on the state of Maryland CH4 inventories for 2014. The EDGAR CH4 emission rate is also lower
than the observed CH4 emission rate by a factor of 2.2. There may be an issue with EDGAR emissions as the
CH4 sources are mainly allocated based on population instead of source locations (Maasakkers et al., 2016).
The gridded points with large CH4 emissions are generally located in the urban areas with large population.
We note that there are no significant CH4 emissions from the grids in the EDGAR4.3.2 CH4 emission inventory

Figure 8. Summary of top-down and bottom-up CH4 emissions from the Baltimore-Washington area. The four leftmost
estimates are based on our aircraft (i.e., top-down) data; the other three values are from previously published (i.e., bot-
tom-up) inventories.

10.1029/2018JD028851Journal of Geophysical Research: Atmospheres

REN ET AL. 8879

Aircraft mass balance emissions estimates

Ren, X. R., et al. (2018). JGR.
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• Ahn et al., poster session • Lopez Coto et al., poster session



BALTIMORE/WASHINGTON 
NIST TOWER NETWORK

• 16 sites inside and around 
Washington/Baltimore region

• Established & Operated by Earth 
Networks

• Additional sites throughout the 
Northeast for regional studies

• Flasks for 14CO2 & other gases at 4 sites 
(1 BG, 3 urban)

• Began in Fall 2015

• Observations being used for CO2 & 
CH4 top-down emissions estimates
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• Karion et al., poster session
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