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CEOS WGCV Role

The CEOS Working Group on Calibration &
Validation (WGCV) :

* Ensures long-term confidence in the
accuracy and quality of satellite-based EO
data and products

* Provides a forum for the exchange of
information about calibration and validation
and associated coordination, and
cooperative activities

* Six subgroups in WGCV: Infrared Visible
Optical Sensors, Land Product Validation, SAR,
Terrain Mapping, Atmospheric Composition,
Microwave Sensors

* Works closely with other CEOS entities
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WGCV Subgroups

% Atmospheric Composition SubGroup (ACSG)
% Infrared Visible Optical Sensors (IVOS)

% Land Product Validation (LPV)

% Microwave Sensors (MSSQ)

% Synthetic Aperture Radar (SAR)

% Terrain Mapping SubGroup (TMSQ)
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WGCV Coordinated Activities CE&

To facilitate interoperability of EO data, WGCV supports

. . Terminology
coordination of:

and

References
® Terminology and References: to ensure common

vocabulary and standards

Fiducial Reference Measurements and supersites: to
work towards enhanced Cal/Val data quality

Inter-comparison exercises: to characterise differences
between methods/algorithms

Protocols: to establish community-agreed good
practices for Cal/Val Inter-

comparison
Networks: to enable global operational satellite exercises

calibration and product validation _

Database and tools: to facilitate uptake of Cal/Val data
and methods

Protocols
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CE& S Cal/Val Portal
Wiki

Vocabulary

e Dedicated CEOS task team working on
estabishing agreed terminology

AND E
DEFINETIONS
Reference Solar Spectrum el |
° INn March 2022, the TSIS-1 HSRS s ‘. -1 Byt Sclo Heforanca pecirum (HSRS)
(Coddington et al, 2021 and 2023) was 20 — HSS Varant 10 m resor E
€ = 3
recommended as the new solar £ E
irradiance reference spectrum g E

[ T T [ R At b et e e S !
500 1000 1500 2000 2500

Reference Lunar Model

« Collaboration IVOS/GSICS to enhance
absolute accuracy and inter-compare o ot
current lunar models (ROLO, GIRO, GSICS/IVOS Lunar
ESA/Ll M E) Calibration
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FRM and Supersites

Fiducial Reference Measurements (FRM)

 Asuite of independent, fully characterised, and
traceable ground measurements that follow the _
b

principles outlined by QA4EQ b, T .
. . . . ‘VM:}JRITANIAZ 4 . Lﬂ: g 1 2 o, s )i
* WGCV works in collaboration with GSICS to define |~ s TR LS
Pseudo-Invariant Earth and Planetary Targets B o |
and methods for vicarious calibration and cross-
calibration

| ALOERS ALGERIA3 |
£ 7 T N,

o

&

¢

3

Supersites

 Characterised sites following established protocols
for the validation of satellite land products

 Active, long-term operations, supported by
appropriate funding and by airborne LIDAR and
hyperspectral acquisitions

Network visibility: |~ TERN || NEon  [JES MBSl ncc | rorestceo [N ESED | KT
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Intercomparison Exercises

Intercomparison Exercise

ACIX

Description

Atmospheric Correction scheme
intercomparison

CMIX

Cloud Masking scheme intercomparison

DEMIX

DEM intercomparison and impact on
orthorectification process

BRIX

Intercomparison of Biomass algorithm
retrieval

SRIX4Veg

Intercomparison of Surface reflectance for

vegetation
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Contents lists mvailable at -

Remote Sensing of Environment

journal o mepage: www, ol comlocee re

Atmospheric Correction Inter-comparison eXercise, ACIX-1I Land: An
assessment of atmospheric correction processors for Landsat 8 and
Sentinel-2 over land

Georgia Doxani™ , Eric F. Vermote *, Jean-Claude Roger °, Sergii Skakun ™', Ferran Gascon”,

Alan Collison *, Liesbeth De Keukelaere', Camille Desjardins *, David Frantz ™, Olivier Hagolle *,
Minsu Kim . Jérdme Louis . Fabio Pacificl . Brinefried Plue ™. Hervé Pollvé " Didier Ramon "

Contents lists available a¢

AT

i) Remote Sensing of Environment
£ Sk
SEVIER Journal homepage: W ¢

G b
-

ACIX-Aqua: A global assessment of atmospheric correction methods for
Landsat-8 and Sentinel-2 over lakes, rivers, and coastal waters

Nima Pahlevan - | Antoine Mangin‘, Sundarabalan V. Balasubramanian “, Brandon Smith
Krista Alikas ‘", Kohei Arai’, Claudio Barbosa “, Simon Bélanger ", Caren Binding ',

Mariano Bresciani’, Claudia Giardino', Daniela Gurlin ", Yongzhen Fan ', Tristan Harmel ",
Peter Hunter ", Joji 1shikaza“, Susanne Kratzer ", Moritz K. Lehmann '/, Martin Ligi ",

Contents lists available at

Remote Sensing of Environment

journal homepage: www.slsavier com/iocatalrs

Cloud Mask Intercomparison eXercise (CMIX): An evaluation of cloud R
masking algorithms for Landsat 8 and Sentinel-2

Sergii Skakun ™™ , Jan Wevers', Carsten Brockmann ', Georgia Doxani *, Matej Aleksandrov
Matej Bati¢ *, David Frantz ", Ferran Gascon”, Luls Gémez-Chova ", Olivier Hagolle ,

Dan Lopez-Puigdollers ", Jérome Louis , Matic Lubej *, Gonzalo Mateo-Garcia ", Julien Osman ',
Devis Peressutti, Bringfried Pflug , Jernej Puc*, Rudolf Richter ”, Jean-Claude Roger

Pat Scaramuzza ", Eric Vermote ", Nejc Vesel ", Anze Zupanc ", Lojze Zust
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Validation Protocols

The LPV subgroup within WGCV works 2: i85 @ G conn & e

Committee on Earth Observation Satellites

O n d eve | O p i n g : Working Group on Calibration and Validation

Land Product Validation Subgroup

Global Surface Albedo Product Validation
Best Practices Protocol

Ve X %
Commitiee on Earth Observation Satediites
Working Group on Calibration and Validation
Land Product Validation Subgroup

e Community-agreed protocols for o

field sampling, upscaling ““

approaches, uncertainty estimate |

Editors: Zhuosen Wang, Jaime Nickeson, Miguel Romdn

Authors: Zhuosen Wang, Crystal Schaaf, Alessio Lattanzio, Dom|

e @m‘;smefh(-.esag@ =
QF B i 2

Committee on Earth Observation Satellites

* Standardised approaches and
tools for global validation

Editors: Carsten Montzka. Mchael Cosh, Jaime Nickeson, Fernando Camacho C E g S Working Group on Calibration and Validation

Authors: Carsten Montzka, Michael Cosh. Bagher Bayat, Ahmad Al Bitar, Aaron Berg, H Land Product Validation Subgroup
Bindiish, Heye Reemt Bogena, John D. Bohten, Francois Cabot, Todd Caldwell, Steven CY
Andreas Colliander, Wade Crow, Narendra Das, Gabrielie De Lannoy, Wouter Dorigo, Stevef
Evetl, Alexander Gruber, Sebastian Hahn, Thomas Jagdhuber, Scolt Jones, Yann

Aboveground Woody Biomass Product Validation

Good Practices Protocol

* Common reporting about land

product quality and maturity level e R
(validation stage)
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Best Practice Protocol For The Validation Of C E & S

Aerosol, Cloud, And Precipitation Profiles

BEST PRACTICE PROTOCOL

> Evaluates the need for common practice capturing B o iion oF seRosol

CLOUD, AND PRECIPITATION

lessons learned from profiler missions. et iy

> Optimisation of Cal/Val technigues in terms of
Instrumentation, validation, sampling strategies and
scenarios, and intercomparison methodologies.

> https://www.isac.cnr.it/en/projects/acpv-esa-noa-
best-practice-protocol-validation-aerosol-cloud-and-
precipitation-profiles
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Exercise for Vegetation (SRIX4Veq)

Committee on Earth Observation Satellites
Working Group on Calibration and Validation

Best Practice Surface Reflectance Intercomparison C E S
]

fiducial reference
%] measurements
for vegetation

Good Practice Guidelines for
UAV-based Surface
Reflectance Validation

> Best Practices protocol for validating satellite surface

reflectance products using UAV spectroradiometers.

> https://frm4veq.orq/2025/02/24/good-practice-quidelines-for-uav-based-surface-
reflectance-validation/

zag
o
w9
@
(ol
-]

gﬁ;g‘.no.

i

8
“ow

2O

zip-ozEp
s5Pg S
<z@m35.8

2o 5
) o of
5E8wFRf

> Originated from SRIX4Veg intercomparison
campaign in July 2022 in Barrax, Spain and March
2024 in Calperum, Australia.

> Aimed at users of UAV-mounted instruments capable
of validating surface reflectance products.

W NAPARF R\ TN EX RTE T IEWE WS SO T
S I T % ST RSO O e
AR KRS 4 LA

SR e v %
g S _
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Calibration Networks

Calibration Networks Description

RADCalNet Provides Sl-traceable TOA reflectances

for post-launch radiometric cal/val of
optical sensors.
https://www.radcalnet.org/

SARCalNet Network of selected curated sites for
SAR cal/val.

https://www.sarcalnet.ora/

TIRCalNet Dedicated to TIR optical sensors cal/val.
(Proposed)
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The RadCalNet sites

Slide 1


https://www.radcalnet.org/
https://www.sarcalnet.org/

Databases and Tools

The CEOS Cal/Val portal is the main platform for
exchange and information sharing for the CEOS
Working Group on Calibration and Validation

It provides a repository of documents, tools and
datasets for Cal/Val, e.g.:

d MTF reference dataset for inter-
comparing different methods of MTF
estimation

¢ LPV Direct v2.1 dataset for validation of
land biogeophysical products (LAI,
fAPAR, Fcover)

° SALVAL Tool to benchmark albedo
products against ground-based data
and reference satellite products

CEOS Database - Missions, Instruments,
Measurements and Datasets (MIMS)

Consolidated Ground Control Point database,
Radiometric and Spatial Matchup database

CE& S Cal/Val Portal -

{zesa
Cal/Val Home o0

Home CEOS WGCV D ts Cal/Vval Sites Projects Tool Cal/val ta Cal igns A kshops  Contacts Welcome GUEST | Sign In

K2

News

The CEOS Cal/Val Portal:
Calibration and Validation activities
around space-borne sensors. readmore ...

SRIX4VEG -2nd Workshop
Microwave Sensors Subgroup - Updates

QA4SM Evolution in FRM4SM
CEOS WGCV LPV DIRECT V2.1 databa:

e SRS RS

CEOS WGCV

CEOS WGCV

WGCYV Subgroups

WGCV Meetings

7 g R ) e

https://calvalportal.ceos.org/

CE&E S {esa THE CEOS DATABASE

Updated for 2024 N

Home Missions Instruments Measurements Datasets
Database Activity Table Overview Activity
Agencies Table Index Timelines

EO Handbook Index

AC-VC 21 and WGCV-ACSG - 10 June 2025
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https://calvalportal.ceos.org/

72 USGS Held from 15-18 October 2024 at

S USGS EROS, Sioux Falls, South
Dakota, USA

Joint meeting with WGISS

Outcomes:

Uncertainty expression

ARD / interoperability

Maturity Matrix

CalVval Matchup Database,
coordination SEO, Newspace
Coordination with WMO-GSICS,
Preflight Calibration Workshop, SITSat
Task team

WGISS & WGCV to create a joint deliverable for the 2025-2027 CEOS Work Plan regarding the development of the
CEOS/KCEO Glossary. Both working groups should ensure enough people are engaged, including from other CEOS groups, as
well as from the external community. WGCV & WGISS - solicit support to brand the glossary as the ‘CEOS/KCEO Glossary'.

* KCEO = Knowledge Centre on Earth Observation (EU)
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CEDS-ARD PFS Mission / Threshold Target Access Self Peer Sample

Product Agen nfo
Type Version gency Instrument{s) Specification Specification (DOI) Assessment Review Products
ALODS-2
MNormalised
CEOS-ARD and beyond S L sz e o
i Radar v5.5 JAXA B o Mot assessed Link Link Doc poc Link
Global Mosaics PALSAR-2 00%

Backscatter

 Led by LSI-VC supported by WGCV

MNormalised

o PALSAR-2 26m Radar v5.b JAXA :Lfm:‘ : essed Lin inil oo Do Link
« ARD Oversight Group for
B Surface - @ _ .
g Ove r n a n Ce EnMAP RE‘:E:&“CE V5.0 DLR EnMAP . essed in F POF Link
Landsat Surface Landsat &4, b [ ] . ndsa .
Collection 2 Reflectance vl i 7.8.9 100% B1% - : - " o o
Next steps to enhance :
: 1 Landsat Surfac ~ Landsat &4, 5 ® - -1:|—53 N
interoperability of CEOS-ARD data - L
.
Surface Reflectance Quality and I
. Collection 2 B vE.0 USG3S o o Mot assessed Link Link POF FOF Link
ConSIStenCy Us ARD Reflectance 7,889 00%
N Landse Surface Landsat 4, & [ ] ) .
Collection 2 _ . vE.0 USG3S . . Mot assessed Link Link POF FOF Link
CEOS Interoperability Framework S
Normalised e5
MNovaSAR-1RTC ‘ Radar vE.h C3IRO MNovaSAR-1 ._.= Mot assessed Link Link ZIF ZIP assessment
i I—ed by WG |SS Backscatter 00%
rHose Surface [ 3
(0.1/0.3331 vE.D VITO/ ESA FROBA-V o Mot assessed Link Link POF FOF Link
mITo Reflectance 00%
MNaormalised Sinergise & i
Sentinel-1 RTC : Radar vEb Digita QE_J'I C ! __.: Mot assessed Link Link PDF FDF Link
https://ceos.org/a rd/ Backscatter Earth Africa (g a0
Sentinel-2 Surface . Sentinel-24, [ ] ) i _ _
B . vB.0 ESA N Mot assessed Link Lirk POF FOF Link
Level-ZA Reflectance 2B

CEOS-ARD Compliéht Datasets
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Pre-flight Calibration Workshop CE&

CEOS WGCV and CGMS-GSICS
jointly organised a Workshop on
Pre-flight Calibration and
Characterisation of Optical
Satellite Instruments for Earth
Observation from 19-22 November
at ESA-ESTEC

Y J 4 ¥y rF .
‘‘‘‘‘‘‘‘
,,,,,,

Experts and developers of
Instruments from industry,
academia and new space,
gathered to discuss pre-flight
calibration approaches for
instrument types and applications

https://atpi.eventsair.com/pre-flight-calibration-workshop/

AC-VC 21 and WGCV-ACSG - 10 June 2025 Slide 15


https://atpi.eventsair.com/pre-flight-calibration-workshop/

Sl-Traceable Satellites (SITSat) CE& S

« S|TSat missions such as CLARREO Pathfinder from NASA and TRUTHS from the European
Space Agency are designed to deliver highly accurate climate monitoring data, with Sl-
traceable radiometric uncertainties well below 1% to qualify them as ‘metrology
laboratories in space.’ As a reference benchmark, they can be used to cross-calibrate other

satellites in orbit

« A dedicated Task Group was defined within CEOS-WGCYV to work with Global Space-based
Intercalibration System (GSICS) and coordinate the development and exploitation of multi-
system SITSat data

TRUTHS
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Thank you

medhavy.thankappan@ga.gov.au

Committee on - 5
Earth Observation Satellites Ll ;' :
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