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Methane Emissions Reduction

Reducing atmospheric methane emissions from anthropogenic
sources isincreasingly prioritized due to its triple benefits:
iImproving operational efficiency in the energy sector, improving air
quality and reducing atmospheric greenhouse gas concentrations.

Satellite-derived measurements are central to this effort. The global
reach and inherent spatial sampling capabilities of on-orbit
instruments make them uniquely suited for consistent, repeatable
surveys across regions and borders. These systems enable the
detection and quantification of methane plumes, the identification
of major sources and sinks, and the attribution of emissions to
specific geographic locations.

A growing number of on-orbit sensors, launched by commercial,
philanthropic, and other non-governmental organizations, now
complement long-standing public-sector missions. These sensors
observe methane plumes under favorable conditions and estimate
emissions from known sources. Additionally, several legacy satellite
platforms not originally intended for methane detection have
demonstrated the capability to detect large plumes, broadening the
range of usable assets. This has enabled a diverse group of
stakeholders, including academia, space agencies, start-ups, and
international organizations, to contribute to the methane
monitoring ecosystem.

Value of Common Practices

Despite the rapid growth in observational capacity, challenges
remain. Divergent emissions estimates, opaque methodologies, and
inconsistent validation approaches can erode confidence in remote
sensing-based emissions data. The emergence of non-public-
sector missions using proprietary methods, often without full
transparency across the data chain, further highlights the need for
community-accepted practices to ensure traceability,
comparability, and scientific credibility.

To address this need, the greenhouse gas (GHG) community —
through the Committee on Earth Observation Satellites (CEQS) and
National Metrology Institutes (NMls)— has developed a document to
articulate commonly accepted approaches for quantifying methane
emissions based on observed plumes.

It provides guidance spanning from Level O/1radiance, to Level 2
concentration, to Level 4 emissions, and includes current practices
for validation and quality assessment. The focus is on emissions
derived from discrete plumes, rather than from spatially diffuse
sources.

The facility-scale methane emissions common practices intended
users are:

e producers of these data(to know what is expected by the
community)

e users of these data (to understand how it should be generated
and know how to use)

Common practices for L1- L4

Here the document captures the current state of implementation
and common practices in the analysis of remote sensing data for
methane plume detection and emissions corresponding to these
plumes. The rapid evolution of the field, frequent addition of new
measurement instrumentation and analysis teams, and the wide
range of capabilities and results points evidence the need for
consensus standards.

At a high level, all practitioners use the same sequence of stepsin
their workflows. The details of implementation vary, increasingly
later in the process(from concentration/enhancement to emissions
estimates). Later plume detection, delineation and emission
quantification steps require a human in the loop (direct or for QA).

Validation

Because of the focus on detection and quantification of methane
emissions, the primary mechanism of validation for such systems
has to date been based on observations of single-blind controlled
methane releases.
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Controlled-release testing provides insights into detection
capabilities, including:

 Providing an upper bound on the smallest emission a given
satellite system is capable of detecting

 Determiningthe presence/absence of false positive detections
(reports of emissions when none were present)

« (Characterizing the range of emission sizes a technology system
can detect with a given level of reliability

There are limitations to known-location single-blind testing that are
being explored in on-going campaigns in the USA.
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Demands of Varying Use Cases

The stakeholder community for emissions datais diverse, and a
single product may not necessarily meet all needs.

These diverse needs include

* 0Oil & Gas alerts, such as the UNEP International Methane
Emissions Observatory (IMEO) Methane Alert and Response
System (MARS) program. In this case speed of detection and
reporting is more important that emissions quantification
accuracy.

* 0Oil &Gas regulation, such as the US EPA Greenhouse Gas
Reporting Program (GHGRP) or EU 2021/0423, 2021. Requires
both a fast & slow mode with abs and above threshold
quantification & duration leading to cumulative emissions
estimates.

« Validation of bottom-up emission estimates, on an energy
sector company, extraction basin or regional level driven by
cumulative emissions estimates.

» Sector attribution determination, between 0&G, waste,
agriculture and wetlands.

o Corporate emissions and climate risk reporting. Such as the
Task Force on Climate-related Financial Disclosures(TCFD) or
Financial Sector Science-based targets Guidance together with
stock market reporting(in the UK and US).

* Input to concentration global datasets and models, such as the
WMO Greenhouse Gas Watch (G3W)target of Monthly CH4 net
fluxes between the Earth surface and the atmosphere with 1°x 1°
horizontal resolution delivered with a delay of one month together
with 3-Dimensional fields of CO2 and CH4 abundance with hourly
resolution and data latency to be defined (tentatively on the order
of a few days)

 NDC sectoral contributions, including assumptions on sources,
locations and emissions factors.

Credit: L-R GHGSat, MethaneSat, CarbonMapper

Quality Assessment Approach

Here the document outlines the quality assessment approach, that
uses an adaptation of that developed within the ESA Earthnet Data
Assessment Pilot (EDAP) and aligned with the NASA Commercial
Satellite Data Acquisition (CSDA) programs.

The evaluation is primarily aimed at verifying that mission data has
achieved the claimed mission performance and, where applicable,
reviews the extent to which the missions follow community best
practice ina manner that is *fit for purpose”. Grading via a colour-
coded grid allows a quick look assessment supported by a more
detailed assessment document.
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