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Methane (CH,) is a powerful greenhouse gas with significantly
greater global warming potential but much shorter atmospheric
lifetime than carbon dioxide. Rapid reduction of methane
emissions can therefore quickly slow the rate of global warming.
O1l and natural gas (O&G) activities have been found to be the
largest industrial sources of methane in the U.S. The outbreak of
COVID have resulted in significant reductions in economic

activities

including oil

and gas

industry,

providing an

unprecedented opportunity to assess changes in methane
emissions from oil and gas activities and subsequent impacts

on atmospheric methane concentrations.
* The Fuel-based Oil and Gas (FOG) inventory has been

developed previous
US and has been u
on the o1l and gas o

y to estimate oil and gas emissions in the
pdated to account for the COVID impacts
perations

* We evaluate COVID-induced US o1l and gas emission changes
for methane 1in the Weather Research and Forecasting model
coupled with Chemistry (WRF-Chem) along with satellite

observations

FOG inventory

O&G Methane emissions (McDonald et al., 2023)

50°N

40°N

35°N

30°N

Permian
1.5-9.8%

Eagle Ford
1.6-6.2%

Bakken
0.9-21.6%

'\ Barnett
1.3-3.8%

e O o
o _| Anadarko _:\

-7.5% Arkbma

/‘/I

) | Appalachia
©_+0.04-6.3%

75°W

10° 101

,

LA

>
-

¢

Gulf of Mexico &
Al 2.3-3.8% \ /

65°W

25°N : 22
125°W 115°W 105°W 95°W 85°W
10> 104 103 102 ld‘l
mt/d/km~2
Changes in the activity data (He et al., 2024)
o 1.8
® E
§ 1.6
<C
N~ 1.4
S
N 12
8
2 10
©
O 0.
K 0.8
>
= 0.6
O
i 04 —  Average
= 0.2 ~—— Wholesale Petroleum Production (Census Bureau)
8 —— Total NG Consumption (EIA)
= 0.0
N o » Q SRR S s FE 4 SN N o)
S N N N N A R S
Date

COVID impacts on O&G methane emissions

April-July 2020 emission changes relative to 2019
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Simulating methane emission changes in WRF-Chem model (He et
al., 2024)
12-km Continental United States (CONUS)

Interactive chemistry (RACM_ESRL VCP)
Business-as-usual emissions vs COVID adjusted emissions

April-July 2019 and 2020

Satellite evaluations

Uniform background correction (MLO ACH,: +9.8 ppb)
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Same 1nitial and boundary conditions applied for 2019 and 2020, so

minor changes over background are expected in WRF-Chem.

Observed XCH, increased by 8.5 ppb over O&G basins, lower than that

over background region (10 ppb), suggesting decreased contributions
from O&G 1n April-July 2020.

References: McDonald et al. (2023), A review of o1l and gas methane and air pollutant emissions and identifying gaps in monitoring, EM Magazine, Oil and Gas Sector Emissions; He et al. (2024), COVID-19 perturbation on US air quality and human health impact assessment, PNAS Nexus; Maasakkers et al. (2023), A Gridded Inventory of Annual
2012-2018 U.S. Anthropogenic Methane Emissions, Environ. Sci. Technol.; He et al. (2020), Investigation of the global methane budget over 1980-2017 using GFDL-AM4.1, Atmos. Chem. Phys.; Oh et al. (2023), CarbonTracker CT-CH,-2023, NOAA Global Monitoring Laboratory.

Changes in the enhanced XCH, (ppb) over oil and gas basins
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Meteorology plays an important role in affecting
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High resolution methane modeling over the US

Model Setup:

e WRF-Chem, 4-km CONUS

* Include source tagged tracers for
methane, ethane (C,H), and methane
carbon isotope (13CH,)

* Include chemical loss due to OH

Emission Inventories:

* Oil & gas: NOAA CSL FOG & EPA
GHGI (Maasakkers et al., 2023)

* Other CH, emissions: NOAA GFDL-
AM4 (He et al., 2020), EPA GHGI

Meteorology:

* Assimilated hourly meteorological
fields from NOAA/NCEP Rapid
Refresh (RAP) operational weather
prediction system

Initial and boundary conditions:

 CH,;: NOAA GML CarbonTracker-
CH, (Oh et al., 2023)

* C,H¢ and PCH,: NOAA GFDL-AM4

Methane intensity: the amount of methane emitted
per amount of natural gas produced

Oil & Gas Basins (Onshore)
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