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Global Methane Emissions
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« Mitigation strategies focus
on fossil fuel industries
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Recent and Emerging Methane Sensors

. Landsat-8 (30m res.), _ : Moderate- High-
Sentinel-2 (20m res.) LOW(ie]-SIo::LL;tIOH resolution resolution
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Objectives

» Evaluate multi-band SWIR retrieval techniques to detect and quantify point sources of
methane emissions.

» These retrieval capabilities were evaluated with Landsat-8, Sentinel-2, and WorldView-3
imagery data of well-documented and active oil field sites.

» Provide proof of concept for established methane retrievals on a variety of sceneries,
point-source emission rates, and satellite observing systems

> ldentify future developmental needs of methane retrievals for land-imaging sensors




Methane Retrieval

* Implement two-band CH,
retrieval near and adjacent to its
strong absorption near 2300nm

 Simulate at-sensor radiances
using MODTRANG

 Calculate total column CH,
concentrations where

AR, 5sp is fractional change in TOA
reflectance, AM,,zsp is modeled
fractional change in sensor
radiance, and AX is total column

CH, enhancement

*See Varon et al. 2021 for details on eq. 1 and 2
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Workflow

SWIR Imagery
acquisition

Methane total
column retrieval

Imagery processing
and metadata
extraction

Model sensor
radiance

MODTRA... .andsa.. Sentinel... andsat8_..

CHe = t{np.arange(1.06,3.11,.85) }#

meta_path="/ /Downloads/LC@8_
meta_df=pd.read_csv(meta_path, sep

date_time_str=meta_df.loc['DATE_ACQUIRED'].values[8]
date_time_obj datetime.strptime(date_time_str, 3
day=int(date_time_obj.strftime('%j"'})
eta_df.loc['s TER_TIME'].values[@]
time_str=time_str.replace(’ !
time_str=time_str.replace('""',"'"’
float(datetime.strptime(time_str[:
1t (meta_df. Loc[' CORN Pl
(meta_df. loc[
e-float(meta_df.loc[’

20210416_02_T1_MTi

IN2TOA_Ref..
L.txt'

)
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Sensor Sensitivity to Methane

« MODTRAN simulations
for two-band retrievals
(AMMBSP) show hlgh
sensitivity for WorldView-
3

« Sentinel-2A and Landsat-
8 show lower but
comparable levels of
spectral sensitivity

* This simulation
considered identical sun-
sensor viewing
geometries
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Landsat-8—11/17/2020
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Sentinel-2A—-11/20/2019
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WorldView-3—04/10/2021
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Future Work

« Optimization of methane retrievals—reduce false alarms over more heterogeneous
surfaces

« Complete emission rate estimates using plume modeling techniques—integrated mass
enhancement factors (kg/hr)

 |ncrease our validation efforts

« Evaluate these retrieval techniques on other emerging sensors with similar spectral
and spatial capabilities
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Summary

» Landsat-8, Sentinel-2, and WorldView-3
sensors show methane plume detection
and quantification capabilities at sub-
kilometer scales

» Leveraging high- and low-resolution
satellite sensors can contextualize
relationships between facility and
regional level emissions

» Emerging methane-focused satellites
and retrievals will provide greater
international inventory assessments and
situational reporting
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