: P '.\“ : 4: Pl SN :
;" | PROGRAMMEOFTHE -- . = ' fundgss
Lid | elmorenuwon = 2 S 05 A €98

ESA/ESRIN
ESA/ESRIN

-
-
[

Ciro 'Manzo‘, Peg

Leonardo del Laurentis, Chloe Martella ESA/ESRIN
Deborah Stein-Zweers, ATM MPC KNMI

3'd June 2026 — ACV(H#2?2, Leiden



What is what? (] mosmezre (opermioys =~ eSa

ATM-MPC - Mission Performance Cluster:
ESA Frame contract, responsible for Sentinel-5Precursor — product algorithms/quality/validation....
Additional WP: tasked to support CCM Cat1 and perform QC/validation on sample data sets

CCM - Copernicus Contributing Missions:
In addition to data provided from Copernicus Sentinel satellites, delivering complementary data;

Contributing missions from ESA, their Member States, Eumetsat and other European and
international third party misison operators

VH-RODA - Very High-resolution Radar and Optical Data Assassment:

There is a growing number of public and commercial providers of high-resolution space-borne
Earth Observation data. VH-RODA - to evaluate and compare the quality and reliability coming
from SAR, Optical and Atmospheric commercial or Third Party Missions



ESA’s Dynamic Purchasing System for CCM EE s (opemicss -—- @S2

- Through the Dynamic Purchasing System (DPS), ESA tries to support the evolving needs of Copernicus Services and the
wider Copernicus scientific community.

— This DPS includes opportunities for three groups of data providers:

—> CCM Category 1 . . _
European Earth Observation Emerging Data Suppliers:

Mini-competitions awarding anchor customer contracts (max. duration of 5 years) for data
purchase & data quality validation activities; addressed at European companies, which are
registered in an EU Member State or Copernicus Participating Country for less than 15 years

- CCM Category 2 ) ) )
220 European Earth Observation Established Data Suppliers:

Mini-competitions awarding commercial contracts for systematic or on-demand data purchase; addressed
at European companies, which are registered in an EU Member State or Copernicus Participating Country. + NeoCap 2026 contract
Objective is to buy increasingly more European data in line with the EU Space regulation on Strategic Autonomy. RYI:vy R Tl

- CCM Category 3
Earth Observation Data Suppliers for miscellaneous data needs:

Mini-competitions awarding commercial contracts to companies which either act as owner or as a broker of act

| one additional contr
e under evaluation
—
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Data Access ] et (opemicys -~ @O@52

eroomame o e (;pernicus Arle @esa Who can access CCM on- Viewing Downloading Tasking
Tamsemiian demand data* ? data data satellites

Sensor type
. Synthetic Aperture Radar

. Optical

M Atmospheric

Copernicus services &
Union Institutional Users

Union Research Projects

RADARSAT-2

/ 5 ) National Public Authority
f Pleiades Neo~3/

~
L 3 Legion-1/2
¥

< / = International
o~ ET L I . q
< 2 I < organisations
Spatial Resolution Classes General public
in Scope of CCMs Data Provision
et he chmesucbiiss S Basshates U SN S e S * Rapid on-demand data access is coordinated by RRD, including
' 30-100m 100-300m > 300m the RRD archive, which allows re-use of the same data..
MR1 MRe LR ** if tasking accepted by DG-DEFIS

Scope of CCM activity, with major focus on VHR1/2




CAT-01 activities - Overview
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2023 2024 2025 2026 2027 2028
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Latest Reviewn Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
. M\ 5 ) HORACIC . ) : _ GESat
Phase 3 MTR: ( R L f %
Today
Launched: ] Launched: Launched:
Current Absolut Sensing: 14 Jan 2025 Satlantis: -~ 12 Jun 2023 04 Mar 2024
) a. GESat b. GEI-SATP ¥
Capacity: ¢. HORACIO §
b. C.

Data:

a. MPC: b. Pilots: c. Dissemination

Data delivery to MPC continues, with  Both  (C(Ms are continuously collecting data  Both companies now have an initial version of the data delivery

worldwide to support a total of 9 pilot activities.
The results and lesson learned from this phase are
expected to be shared during the annual review in
mid-July.

latest packages delivered on
22/05/2026.

platform in place, where data is being uploaded.

» Absolut Sensing: Plum Ul

» Satlantis: DataHub - Satlantis
By the end of the year, the pilot activities will also be available
through the Copernicus Data Space Ecosystem



https://plum-ui.plum.atmo-sensing.com/
https://explorer.datahub.satlantis.eu/
https://explorer.datahub.satlantis.eu/
https://explorer.datahub.satlantis.eu/
https://dataspace.copernicus.eu/

CAT-01 CCMs - Brief Update ] wmsar (opemows -~ PeSA

R PBESOLUT
0¥ Sensing

Request product

DPC and quality assessment updated
with payload configuration :
GES.TNO.TEC.00454.AS

Publication : manuscript was accepted
for preprint posting and interactive
public peer review

CDSE Integration Kick-Off
Phase 3 Pilot Progress : 74%
Final Phase 3 delivery (in July TBD)

Plum digital platform major release to
come in June

New commercial name :
Sensing Atmospheric Intelligence
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SATL NTIS
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A new version of the processing pipeline will be released this week, that will improve alignment between
VNIR and SWIR products. In the new version the interpretation capacity will improve, but also users capacity to
use the data since SATLANTIS is offering VNIR data along with methane enhancement.

« The tipping and cueing pilot case data are under processing and interpreting windows. The interpretation
phase is still quite manual. A total of 42 GEISATP windows and 34 HORACIO windows among which 12 and 8
potential methane plumes have been interpretated, respectively. All detections were related to IMEP super
emitter’s locations.

« Controlled releases pilot activity in Haro is starting. The methane blocks and the instrumentation is expected
to be all settled up this week and the controlled releases are scheduled for June. The experiments will start
from last year activity, so the first releases will be used to confirm our past detections of 400 kg/h.

» netCDF file structure was consolidated thanks to the feedback coming from ATM-MPC.

 The Copernicus Data Space Ecosystem (CDSE) onboarding activity kicked-off in the past week and will help
Satlantis in developing a solution to display the CH4 products and netCDF.



Current status of Atmos CCMs (] mommssr (opemioys =~ {O€sa

Absolut Sensing and Satlantis are Category-1 (CAT-01) data providers (European Emerging CCMs) that have now
both reached Phase 3. At this stage, both CCMs are capable of providing data, programming acquisitions, and have
implemented data distribution platforms. Currently, the ATM MPC is working with their data to support the issuing of the
readiness of the data products with respect to data quality — initial user CAMS.

The current contracts are in place until Q1 2028; once their capability is confirmed, they can participate in the
operational data procurement in CCM Category-2 (CAT-02).

GHGSat is a Category-3 (CAT-03) data provider fully operational since 2025.
ESA provides access to different GHGSat data:
Archive: previously acquired data, including full-scene coverage and derived products.
Simple source new tasking: new acquisition over single emission point with limited, localized area of interest.

Complex source new tasking: new acquisition over multiple emission sources or plumes within a broader scene.
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Courtesy: D. Stein-Zweers, KNMI

by Copernicus
» Sentinel-2

by Copernicus
Sentinel-3

Methane super-
emitter detected near
Hassi Messaoud,
Algeria on 4 Jan 2020

Sentinel-3 oy 2 Sentinel-2

Higher Spectral Resolutlon
LB BN B B B B B B B B B B &8 B &8 &8 &8 &8 &8 &8 &8 &8 &8 B B B B B B B B B B B §B B B B B B |

Higher Spatial Resolution

* Comparison via tipping and cueing and observations of known emitters are essential for CCMs
to compare and build statistics
e S5P CH4 is now available NRTI since late-Nov 2025, within 3 hours of sensing (> 97%);
* Sentinel 5 can provide comparable morning observation once operational and well calibrated;
e S5P bridges well to CO2-M high-quality NO2, at higher resolution as well as CH4
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QA4ECV Product Documentation Guidance:
Algorithm Theoretical Basis Document

Using the EDAP+ Framework
Systematic Evaluation Approach: I

T8 Aim: Clearly and con0|sely descrlbe the parameter(s) prowded by the
A A v r‘\/‘ CV‘ QA4ECV Documentation Guidance:
udience: Users requ
- Product User Manual

C O m m u n Ity p ra Ctl Ce S fo r " : :ilv;;;:ihhbsirustt:jmng general information on For more details, see
 FRM, methods, cal/val, error budgets

a the;’ dvsée; z:zg::glncludmg its structure, strengths the PUM template.
* Provide guidance for data chain L1, L2/3/4
* Formatting and variable definitions, netCDF Product  ygioq,

* First systematic assessments completed: EDAP-
evaluation of CCM documentation

« Systematic Data Analysis IN PROGRESS for
SATLANTIS, A.Sensing to follow

« Support ESA review cycle and connect CCMs to & (I

Not Assessed
Not Assessable
Basic

; Excellent
Ideal

B Not Public

Metrological
Traceability
Documentation

Algorithm

Uncertainty Mission-Specific
Characterisation Processing

« Agreed set of key observation sites to different
purposes (geolocation, FRM, ...) different types of
emitters (waste, O&G ...)

Ancillary Data

EDAP Maturity Matrix
Issued by ATM-MPC
Quarterly Basis
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Circular Error Plot @ 90 percentile
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Results of Review activities with CCM Cat1:

improved documentation, better traceability of methods to data chain mapping,
have now provided additional metrics (ex. SNR and SNR over time),
better structured data files in NetCDF,

data volume of test products for the ATM-MPC to produce systematic quality checks available
since mid May 2026

Outlook
Q2-26, Performing deeper analysis of large dataset to summarize in EDAP in Q3-2026
—leading to further refinements to improve CCM traceability and quality
Analysis of near-future larger datasets from A.Sensing/Atmos.Intelligence (CAT-I)

GHGSat data (CAT-lll) investigate the potential of aircraft data particularly for controlled
release data

The ATM-MPC aims to provide a high-level data quality statement to CAMS with advice regarding data
analysis in Q3-2026.



VH-RODA workshop 2025 B = Stroe - (oesa

Objectives of the workshop

6t Very-High resolution Radar and Optical Data Assessment workshop
— VH RODA 2025 (17th — 21st November 2025)

-> Allow dialogue across commercial and public entities on data quality and
Cal/Val topics. Identify synergies and gaps across complementary roles

-> Facilitate interoperability

—> Identify critical topics that will require more attention from either a
research perspective or in pre-/operational service environment

- Coordination with JACIE (Joint Agency Commercial Imagery
Evaluation) — U.S. counterpart to VH-RODA

- International context: CEOS WGCV / GSICS /IVOS activities.



Map Of Attendees’ Countries

\|/
%

VH-RODA

Community

VH-RODA
47 COUNTRIES 365 Registered attendees 2025
256 in-person participants Group Picture!

109 Online participants

ESA UNCLASSIFIED - For ESA Official Use Only 16



VH-RODA 2025 Workshop Sessions Eesa

Institutional Presentations (ESA, DLR, CNES, NPL, MPCs, NASA, GA, CEOS
USGS,ECMWEF, EEA/CLMS, CMEMS, EC-JRC, KARI)

1) Cal/Val for the Atmospheric Domain

2) Cal/Val for the OPT and TIR Domains

3) Reference Cal/Val Sites and FRMs

4) Quality Control, Product Validation and Best Practices

5) Cal/Val for the SAR Domain

6) Processing and Algorithms including Al

/) Digital Elevation Models (DEMs) and GCPs

8) Reference Networks, Campaigns and GCPs

9) Analysis Ready Data (ARD) and Interoperability

10) Maturity, Intercomparison, towards Certification

ESA UNCLASSIFIED - For ESA Official Use Only 17



VH RODA 2025 Take Home Messages (extraction) Eesa

* Institutional Missions as a reference are extremely relevant to NewSpace
Commercial Companies are becoming more and more Key Players
*  Public Institutions support to NewSpace is crucial (ESA: TPMs, CCMs, InCubed. NASA:
CSDA; USGS: JACIE)
* International effort to build and operate Cal/Val sites and networks is of paramount
importance (SAR-/Rad- CalNet, HYPERNETS, TIRCalNet under development, Cal/Val Park)
*  Data Interoperability is a major challenge!
*  Maturity Matrix and Custom Guidelines (SAR, OPT, ATM, DEM)
are necessary 2 ESA-NASA-USGS Guidelines
Al and ML methodologies and tools are now essential components of data processing
chains and widely adopted
Al Trustability and Uncertainty are KEY

ESA UNCLASSIFIED - For ESA Official Use Only 18



VH RODA 2025 recommendations (focus Atmos) Eesa

VH RODA summary is online available:

https://earth.esa.int/eogateway/documents/d/earth-online/vh-roda-2025-summary-minutes-and-recommendations

6th VH-RODA 2025 Workshop - Summary Report

£l
*coart

. Open-source! (implement more tools for Cal/Val and quality assessment o
to commercial companies) o
1Q Toolbox - 3 Q P.'..:
CEOS PVP - Product Validation Platform
KARIOS (Geolocation Accuracy) i
GenCP - Generative (Ground) Control Points
GCP Viewer (CEOS GCPIX)

*  ATM Composition Cal/Val support

(((((((((

More instruments, e.g., portable/cheap FTIR

Open DATASET from controlled releases and/or known emitters/industry

CH4 - CO2 Intercomparison Exercises

ESA UNCLASSIFIED - For ESA Official Use Only 19
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VH-RODA Actions Updates — Open Tools Eesa

)
CEOS PVP - Product Validation Platform
Online — Under Development

RadVAL

Radiometric Validation
AnaLytics Tool

KARIOS - Geolocation accuracy Toolkit
V2 recently released

IRF Analysis
Resolution

&
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| 7th edition: Open forum (new space,
commercial and institutional) on status and

| developments related to the calibration and
.| validation of space borne very high-

H resolution SAR, OPT and
ATM sensors and data products, focusing
the attention on the commercial entities in
Cal/Val activities, synergies between optical
and SAR communities, presentation of
standards and best practices for data quality.

T —

No registration fee!

CONFIRMED DATES

16-20 November 2026
ESA-ESRIN | Frascati (Rome), Italy

Eecsa

EUROPEAN SPACE AGENCY
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¥ Workshop topics (for VHR data):

Calibration Technigues
Processing and Algorithms (incl. Al for Cal/Val)
Calibration Sites & Fiducial Reference Measurements

Quality Control, Best Practices, Product Validation and
Certification Approaches

Cal/Val and Data quality for Constellations and Big Data
Analysis Ready Data, Digital Elevation Models and Ground

- ; Control Points
« Calibration of Future Missions
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