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About ARSET Trainings

Online or in -person

Live and instructor -led or asynchronous and self -paced
Cost-free

Bilingual and multilingual options

Only use open -source software and data

o Do Do Do Do Iw

Accommodate differing levels of expertise

A

Visit the ARSET websiteto learn more.

EARTH SCIENCE
APPLIED SCIENCES CAPACITY BUILDING
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https://appliedsciences.nasa.gov/what-we-do/capacity-building/arset

Methane Observations for Large Emission Event
Detection and Monitoring
Overview




Background

A

Methane (CH4) is estimated to be around 80
times more effective at trapping heat in the
atmosphere than CO2.

Methane is an attractive target for emission

mitigation activities

I Relatively short lifetime in the atmosphere
(~decade)

I Can be utilized as an energy source or
combusted

I Issues with safety associated with high
concentrations of this flammable gas.

Industrial activities or accidental releases can
lead to the release of large concentrations of
methane, these are often referred to as super
emitter events, which can be identified using
modern satellites.
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The Earth Surface Mineral Dust Source
Investigation (EMIT) sensor has identified
>1,400 plumes.




Training Learning Objectives

By the end of this training, participants will be able to:

1.

2
3.
4

|dentify the goals and objectives of the U.S. Greenhouse Gas Center
Define the roles of methane and large emission events in climate change

|dentify the sensors used to measure methane
Recognize the strengths and limitations of satellite observations used to measure methane for large
emission event tracking

Navigate the U.S. Greenhouse Gas Center Portal and the EMIT Open Data Portal to access and
visualize data for large emission event tracking

U.S.

© carbon GHG
IRl CENTER

Image credit: pngegg.com
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Prerequisites

A Fundamentals of Remote Sensing
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https://appliedsciences.nasa.gov/join-mission/training/english/arset-fundamentals-remote-sensing

Training Outline

Part 1 Part 2

United States EMIT Data Products

Center (US GHG) and
Remote Detection of
Large Methane

Emissions

November 19, 2024 November 21, 2024
11:00-12:30 EST 11:00-12:30 EST

Homework
Opens November 21 0 Due December 05 & Posted on Training Webpage

A certificate of completion will be awarded to those who attend all live sessions and
complete the homework assignment before the given due date.
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Methane Observations for Large Emission Event Detection

and Monitoring
Part 1: United States Greenhouse Gas Center (US GHG) and Remote
Detection of Large Methane Emissions




Part 1 0 Trainers

Lesley Ott Andrew Thorpe Melanie Follette -Cook
Project Scientist, US Greenhouse Research Technologist Project Scientist, ARSET
Gas Center Jet Propulsion Laboratory NASA Goddard Space Flight
NASA Goddard Space Flight Center
Center
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Part 1 Objectives

By the end of Part 1, participants will be able to:
A 1dentify the goals and objectives of the U.S. Greenhouse Gas Center
A Define the roles of methane and large emission events in climate change

A 1dentify what types of sensors can be used to measure methane
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How to Ask Questions

Please put your questions in the Questions box and we will address them at the end of the webinar.

Feel free to enter your questions as we go. We will try to get to all of the questions during the Q&A
session after the webinar.

A The remainder of the questions will be answered in the Q&A document, which will be posted to the
training website about a week after the training.

o To
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The Role of Methane in Greenhouse Gas Monitoring




Why is methane important

Methane is a potent greenhouse gas and atmospheric concentrations continue to rise
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Why is methane important

Methane budgets have significant uncertainties and require more measurements

GLOBAL METHANE BUDGET 2010-2019 ©®O
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Image credit: Global Carbon Project
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Why Iis methane important

Countries around the world are working to reduce methane emissions to limit warming.
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Introduction to the US Greenhouse Gas Center




What is the U.S. Greenhouse Gas Center?

o

The U.S. GHG Center, initially led by NASA, EPA,
NIST, and NOAA, will facilitate coordination
D across federal and non -federal, domestic, and
e oS GAS international entities to  integrate and enhance
LI GHG data and modeling capabilities from the
: USG and non -USG sources for scalable impact

h NASA ARSET0 Methane Observations for Large Emission Event Detection and Monitoring 19 .

From the National Strategy to Advance an Integrated U.S. Greenhouse Gas Measurement,
Monitoring, and Information System:




What is the U.S. Greenhouse Gas Center?

Virtuous Cycle
A User needs inform refinement of tools, products

Public Understanding & Exchange

A Coordinated communications, outreach

A Workforce, educational initiatives

A Earth Information Center 3 interactive events

Solutions & Societal Value

A Stakeholder engagement

A Development of user -driven GHG tools/data portal
A Trust through open science principles

Earth System Science & Applied Research

A Quasi-operational GHG modeling

A Standardized model evaluation, methods for providing
consensus estimates

A Interagency modeling strategy and coordination

Foundational Knowledge, Technology, Missions, &
Data

A Coordination and evaluation of satellite data

A Ground network coordination and standards

A Expanded airborne measurements and coordination

Cross-cutting: Alignment with stakeholder needs, interagency coordination, open science, and inclusivity .
20
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What is the U.S. Greenhouse Gas Center?
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US GHG Center: Methane information across different scales

Gridded Anthropogenic Natural Greenhouse Gas
Greenhouse Gas Emissions Sources and Sinks

Emission estimates from human Naturally -occurring greenhouse
activities including the energy, gas fluxes from land, ocean, and
agriculture, waste and industry atmosphere.

sectors.
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New Observations for Tracking
Large Emission Events

Identify and quantify large
methane leak events leveraging
aircraft and space -based data.



Tracking large emission events

BETA BETA
us. u.s.

GHG STORIES TOPICS DATA TOOLKIT NEWS & EVENTS ABOUT CONTACT US GHG STORIES TOPICS DATA TOOLKIT NEWS & EVENTS  ABOUT CONTACT US
CENTER CENTER

U.S. Greenhouse Gas Center

PUBLISHED ON JUN 23, 202
Uniting Data and Technology to Empower Tomorrow's Climate Solutions

Tracking Methane Plumes
from Space and Sky
Methane plumes can now be detected using

the airborne AVIRIS-3 spectrometer in addition
to EMIT on the International Space Station.

Currently visualizing
EMIT methane
plumes, will soon
host airborne and
other spaceborne

e e e datasets.

Methane enhancement (ppm m)
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Satellite Observations of Methane




Technologies to Detect Point Sources

A

sz Satellites Remote
' measurement

In situ Aircraft
measurement Aircraft (passive
& active)

Cameras, other
ground -based
technologies

Drones _‘_m_

Towers, other
ground -based
technologies

0) (O]

Methane point source
(e.g. oil & gas, landfills, agricultural activities)
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Satellite Measurements of Methane

TROPOMI
GOSAT-GW

o -

ethaneSAT

: /Q,,,' ~
¥ Area flux

mappers

. "’(

{1.
\ 5
.

MERLIN

.D(:?ﬂ'f S‘Citif'CG? Methane

Imagers 5
Observations

from Space

Worldviews ‘38 o

Jacob et al., 2022
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Area Flux Mappers

Coarse spatial resolution (km
scale image pixels)

Best suited for mapping
global methane gradients
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Point Source Imagers

A Fine spatial resolution (m scale
image pixels)

A Ideal for identifying distinct
methane point sources

GHGSat (30 m x 30 m image pixels,
12 km x 12 km scenes)
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Varon et al., 2019 L
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EnMAP (30 m x 30 m image
pixels, 30 km image swath)




Mapping Methane Point Source Emissions

NASA/JPL
'maging Methane spectral
spectrometer fingerprint
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Airborne Imaging Spectrometers Enabled Future Observations from Space

AVIRIS 3 2023
GAO 2006 CH,, CO, point
AVIRIS 2008 source imager

(energy, waste, &

CH, point source imager (energy, agriculture emissions)

waste, & agriculture emissions)

o . Less sensitive relative
Improved sensitivity relative to EMIT

to airborne (100s of
(lOS of kg CH 4 hr_l) ¥ kg CH . hr_]_)

Wider coverage




EMIT Observations for Methane Point Source Detection




Ildentifying, Quantifying, and Attributing Methane Point Source Emissions

Imaging spectrometer Attribution of emissions by sector
r%‘ ? T - 7 1400 :::::

1000

(w-wdd) yHD

O Ilandfill (CH4)

wastewater (CH4)
O possible NGL pipeline (CH4
rs O power plant (CH4, CO2)
 NGL pipeline

Thorpe et al., 2023
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EMIT Methane Observations Provide Key Information

Locate

methane

sources
800
600
400
200

(w-wdd) yHD

Sharing
results
can lead
to
emission
mitigation

2 %
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Methane Plumes Observed with EMIT

900 1200 1500+

Methane enhancement (ppm m)
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Distribution of Observed EMIT Methane Plumes (top down)

Correlated with estimated
methane emissions from fossil
fuel exploitation (bottom up)

United *

States

(oil & A

gas) ¢ :j
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e £\ Scarpelli et al., 2022
NASA ARSET0 Methane Observations for Large Emission Event Detection and Monitoring 35




EMIT Methane Emissions from Fossil Fuel Sector

United States (oil & gas) Turkmenistan (oil & gas) China (coal)

~

~100 km x ~100 km ~200 km x ~200 km ~80 km x ~80 km
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EMIT Methane Emissions from Landfill Sector
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