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Policy & commercial response to enable
climate change action
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* New and refined regulatory drivers form the basis of a business model
* Rapidly growing private satellite /product sector provide urgency for independent quality assurance
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1031805/CCS0821102722-006_Green_Finance_Paper_2021_v6_Web_Accessible.pdf
https://wgicouncil.org/publication/reports/industry-reports/ghg-monitoring-from-space-report-satellites-public-private-hybrid-geo-climate-trace-wgic/#:~:text=The%20GHG%20Monitoring%20from%20Space,%2C%20Climate%20TRACE%2C%20and%20WGIC.

Methane standards suitable for all scales NPL

National Physical Laboratory
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© MethaneSat

Need to have standards across the spatial scales that allow synthesis and interoperability between
sensors and applications
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Modeling from satellite spectra to emissions

data products

Level 1 spectra / bands

Level 2 concentrations
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Radiometric, Spectral &
Geometric calibration
Sun and viewing geometry
Absorption coefficients
Forward model
Meteorology
Surface reflectance
Aerosol & SIF corrections
Validation bias correction

Bayesian flux estimates

Band algorith
and algorithms models

Retrieval algorithms
9 Gaussian Plume Models

(optimal estimation)
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Level 4 flux & emission rates

Image credit: 10.5194/essd-11-1-2019

Transport model
Elevated level detection
Surface reflectance effects
Aerosols corrections
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Transparency & traceability from sensor NPLE
counts to reported emissions

Level 2 concentrations Level 4 flux & emission rates

Copernicus Sentinel-5P/TROPOMI Methane Product (March 6, 2019 Orbit#7227)
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Adopting established quality assured

rinciples & frameworks

QA4E® Principle
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Quality Evaluation
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FRAMEWORK FOR IMPLEMENTING QA IN ECV DATAPRODUCTS
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http://qa4eo.org/docs/QA4EO_Principles_v4.0.pdf

Transparent Process Description &

Uncertainties
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Following methods developed in NPL-led
FIDUCEO and sister projects now encapsulated
in CEOS-endorsed www.QA4EQ.org
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Product certification scheme
Auditing & Validation

Independent

Evidenced Expert

Funded by the product producer

Accepted by the customer/sector

Auditor training & certification

Practitioners accredited by a professional body

Validation builds on NPL in-situ traceable
emissions monitoring capability.
Reference measurement systems to

characterise ground sources
« Differential absorption lidar (DIAL)
* Long term monitoring (FEDS)
« Controlled release system (CRF)
https://doi.org/10.3390/rs9090956

SPACE __
CLIMATE

= A UK SPACE
% AGENCY

DIAL Measured Emission Rate (Kg/h)

oW

N
0
o]
8
74
64
54
4
]
5]
N
o4

0o 1 2 3 4 5 6 7 8 9 10 11 12 13

Controlled Release Emission Rate (Kg/h)
® Campaign A 4 Campaign B M Campaign C



Framework structure NPLE

National Physical Laboratory

Scheme Originator Professional body
(e.g.NPL) (e.g. RMetSoc)

= Partnership between scheme originator and |

professional body to enable an independent o 2
certified practitioner — P == P

* Produce assessed against a customer
need/requirement — not a static standard

= Contract between product producer and

Certified
Practitioner

customer/user [z
= Producer provides product, algorithm and | ( . ki
metadata s j L I e
= Customer provides requirements and need I :,.,—\ —1 —»
merics (o ()

= Product rating made public

y
‘ Public domain ’

Figure 2. Framework flow chart. Actors (denoted by the terminator symbol) are colour coded against
their responsibilities (documentation or process). Greyed steps are not in the public domain.
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Summary NPLE

National Physical Laboratory

* The need for methane emission data is
prescribed to response to government policy

enacted to address the climate emergency COP26: Rishi Sunak unveils
_ i commitment from companies
= Space Agency and Commercial satellite- managing $130 trillion to fight
derived products are part of the answer - but climate change
data Confldence |S key The Chancellor pledged to make the UK “the world's first net zero-

aligned financial centre”

= Confidence in trusted and reliable data is
achieved through objective and independent
assessment of products, from on-orbit
measurement to fluxes/emissions to whether
they are ‘fit-for-purpose’

= Underpinned by
= transparency
= traceability
* independence
= Evidenced QA

@
l By Emily Ferguson
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Next steps

Develop consensus on the need for
international methane standards

Engagement with the community (CEOS
IS a key partner)

COP28 Space Summit Statement - Space
Agencies Leaders Summit Pledge

UK-hosted methane standards workshop
in Q1 2024 with recommendations brought
to April 2024 CEOS SIT meeting

Implementation developed in 2024-25

International agreement for CEOS Plenary
[ COP30 in Q3 2025.

Paul Green paul.green@npl.co.uk

Paul Palmer pip@ed.ac.uk
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NPLE

National Physical Laboratory

Auditing scheme for
satellite-derived methane
emissions products

A proposed satellite-derived ‘kitemarking’ scheme that describes a framework
to allow the transparent, independent, and evidenced quality assurance
assessment of satellite-derived methane emission data products.

It is targeted primarily at the corporate climate risk disclosure market but is
applicable to a wider user base of satellite derived GHG data.
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