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Context and Motivations

7/

% The EO domain is undergoing dramatic
changes with the proliferation of
satellite missions, both from Institutional
and Commercial entities, providing ever
iImproving spatial, temporal and spectral
coverage and resolution

No. of Satellites Launched

50

» How to realise the full potential of sucha .

L)

wealth of EO data ?

>
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Interoperability and consistency across
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Source: USGS EROS CalVal Center of Excellence (ECCOE)

Mmissions is crucial to enhance Commercial and government/civil

comparability and enable synergistic
use of heterogeneous EO data
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satellites launched since 1972.
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Past Chair CEOS Chair
CSA/Canada UKSA/UK

Troiko (oll 3 Chairs) 1-year terms

T e CEOS through its member
organisations (60+ Agencies, ~200
- N~ satellites) is ensuring international

NASA JAXA European Contractor Chair Agency,

| Ao coordination of several initiatives
e —— aiming at improving quality,
| interoperability and consistency
Worln Grops Other Groups .
(coloots (Chf VieoChl] (Coleot of satellite EO systems and data

AC-VC WGCV Biodiversity Study Team

* NASA, ESA, JAXA « USGS, GA

COAST-VC SDG Coordination Group d t

* NOAA, ISRO, CNES WGCapD « SEO, CSIRO p rO u C S
* SANSA, AEM

LSI-vC
* EC, GA, USGS, JAXA WGClimate

By, |G % The overarching goal is to optimise

OSVYW-VC WGDisasters

b the benefits of space-based Earth

P on observation and inform decision
making

* CSIR, JAXA

Secondary Reporting Path
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CEOS-WGCV

Past Chair CEOS Chair Future Chair
CSA/Canada UKSA/UK CSIRO, GA, BoM / Australia

B CEOS-WGCV

NASA European Contractor Chair Agency, M
| A BN CEOS-WGCV has the primary

NASA JAXA/MEXT

———— === focus on data quality and Cal/Val,
with the following objectives :

Virtual Constellations Working Groups Other Groups

e e e % To ensure long-term confidence
U 0, cnes e e e INn the accuracy and quality of

* SANSA, AEM

e satellite-based EO data

* NASA, ECMWF

LSI-vC
* EC, GA, USGS, JAXA

OCR-VC
* ESA, EUMETSAT, NASA
OSVYW-VC WGDisasters .

R o -SSR oo % To provide a forum for the
e exchange of information about
25 wa Ca/Val

imary Roporting Path Secondary Reporting Path
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LPV sub-group

Past Chair CEOS Chair Future Chair
CSA/Canada UKSA/UK CSIRO, GA, BoM / Australia

Troiko (oll 3 Chairs) 1.year terms

CEOS-WGCV
| SEO M siTChoir M Exec Officer | S - .
o i Erp o Atmospheric LPV sub-group focuses on
SIT Vice-Chair T — ESA, EUMEISAT, Composition (ACSG)

NASA N A/ MEXT” terrestrial ECV/E BVS, and

| 2yeortem | . ° ° .
Infrared-Visible Optical its objectives are :
Sensors (IVOS)

J
0
Virtual Constellations Working Groups Other Groups * TO fOSte Fan d

(Co-leads) (Chair, Vice-Chair) (Co-leads) Land PrOduct .
ACVC WGCV Biodiversity Study Toam Validation (LPV) COO rd I.n a t.e . .
i Al » quantitative validation
<.:<?~lls‘(§!\:»\<leSRO, CNES WGCapD ?Ds(é(():?grs‘:;ghon Group - . .
ISV * SANSA, AEM Microwave Sensors of satellite-derived
v e (MSSG) global land products
* ESA, EUMETSAT, NASA
OSVW.VC WGDisasters :
* NOAA, EUMETSAT, ISRO » CONAE, UNOOSA Synthetic Aperture % . .
ose wors Radar (SAR) »* To increase quality and
2 z * USGS, ISRO
’ romote
i Ea rmonisation of
LI A Terrain Mapping (TMSG) ] : :
validation practices
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| PV Internal structure

CEOS Chair

Past Chair
CSA/Canada

UKSA/UK

Future Chair
CSIRO, GA, BoM / Australia

NASA

Troiko (oll 3 Chairs) 1.year terms

SIT Chair
JAXA

SIT Vice-Chair

NASA
L Zyeorkem |

| Exec Officer [l  Secretariat |

European Contractor Chair Agency,
[ zyeactem— | ESA, EUMETSAT,
NASA, NOAA,
JAXA/MEXT
e

Virtual Constellations Working Groups

(Chair, Vice-Chair)

(Co-leads)

AC-VC

* NASA, ESA, JAXA
COAST-VC

* NOAA, ISRO, CNES
LSI-vC

* EC, GA, USGS, JAXA

OCR-VC

* ESA, EUMETSAT, NASA
OSVW-vC

* NOAA, EUMETSAT, ISRO
OST-VC

* CNES, EUMETSAT

P-vC
* NASA, JAXA

SST-VC
* CSIR, JAXA

WGCV

(Co-leads)
Biodiversity Study Team

CEOS-WGCV

Atmospheric
Composition (ACSG)

Infrared-Visible Optical
Sensors (IVOS)

Biophysical

Fires / BA

Phenology

Veg. Index

Land Cover

Land Products

* USGS, GA

WGCapD
* SANSA, AEM

WGClimate
* NASA, ECMWF

WGDisasters

* CONAE, UNOOSA

WGISS
* USGS, ISRO

SDG Coordination Group
* SEO, CSIRO

Primary Reporting Path

Secondary Reporting Path

Validation (LPV)

Snow Cover

Microwave Sensors
(MSSG)

Synthetic Aperture
Radar (SAR)

Terrain Mapping (TMSG)

Surface Radiation

Soil Moisture

LST/LSE

Biomass

Evapotranspiration

GPP / NPP
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7/

* WGCV supports several initiatives Rl erminology |

and

aimed at facilitating combined PR oo |
use of EO data by providing : o

Terminology and References

= FRM and supersites 7
[

= |nter-comparison exercises [ [
\

= Protocols .

Inter-

comparison
exercises

= Networks

= Databases and tools

% LPV subgroup is actively involved
IN Most of these initiatives
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s Common Vocabulary

%
<

Surface Reflectance (SR) Quality

Dedicated WG on estabishing agreed

terminology [0 Review paper

and Consistency

Dedicated group (including LPV
members) aiming at enhanced
consistency of SR products

Building on CEOS-ARD effort

Define the measurand and methods

to enhance consistency: e.g.,, BRDF
and topography correction, solar
angle normalization

LPV Plenary 2025, Vienna, 26 June 2025
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Strobl et al, 2024, “"Lost in
Translation: The Need for
Common Vocabularies and an
Interoperable Thesaurus in Earth
Observation Sciences”, Surveys
in Geophysics

A O N n = Datasets A and B

A B
A Atmospheric correction v Vv &
* B BRDF correction v X E
Terrain lllumination correction v X 3
* \ Adjacency correction v X
\ /- /' Solar angle normalization v X

Surface Reflectance Profiles

Oliver et al. 2025

Target characteristics
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Fiducial Reference Measurements CE& §

% Arecent WGCV document and MDPI RS paper

(Goryl et al. 2023) provides definition and Process i smmas mu st ooy ot 01 2023,
. - e “Fiducial reference
for endorsing specific measurements as FRMs

measurements
(FRMs): What are

% Assess maturity and compliance of a Cal/Val they?”, MDPI RS

measurement based on a set of
community-agreed CEOS-FRM quality criteria.

% Self-assessment process by data provider based
on Maturity Matrix, overall grading will be verified
and endorsed at WGCV level

< WGCV members are conducting pilot projects : o o o B

2
Data Format

RadCalNet, ICOS, Pandora, Hypernets = Mo

| satellite pixel
FRM CLASSIFICATION
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Supersites

With the purpose of enhancing quality of
Cal/Val reference data, LPV elaborated
the concept of a supersite:

** Super characterized sites following | |
well-established protocols useful for
the validation of satellite land products
(at least 3) and for Radiative Transfer
Model (RTM) approaches

Active, long-term operations, A
supported by appropriate funding “

7/
0‘0

4

% ldeally supported by airborne LIiDAR oo (W) N <
and hyperspectral acquisitions

(1 Update on-going, see F. Camacho talk
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INnter-comparison exercises

% Goal: Work towards enhanced harmonisation

. . o o o Ve, CE@S
across algorithms and Cal/Val practices
Good Practice Guidelines for
Reflectance Validation
ACIX Atmospheric Correction ACIX-I: Doxani et al. MDPI-RS, 2018
scheme intercomparison Avthors: O, M., Kaleceka, M., Afroyoira, J. 7., Some; R,
P ACIX-Aqua: Pahlevan et al. RSE 2021 o Socion, M 0, Lo, | By, & Mo, . Sudmaianen.

J., Kooistra, L, Brell, M, Randall, C., Latini, D, Wilk, J , Raqueno,N., I
Gerace, A, Bauch, T, Eon, R, Dash, J., Camacho, F., Sanchez-
Zapero, J., Martnez, E, Brown, L., Mormone, R, Mota, B, Gillespee,

ACIX-1l: Doxani et al. RSE 2023 W&I“}&jiﬁ;o:&;;:";%@“??m”
ACIX-11I: to be submitted in 2025 AN e '/
CMIX Cloud Masking scheme CMIX-1: Skakun et al. RSE 2022 Eesa
intercomparison . | <USGS
CMIX-II: draft being prepared i g s
DEMIX DEM intercomparison Strobl et. al. ISPRS 2021 i CZIRO
e
SRIX4Veg Intercomparison of Surface Origo et. al. 2025, CEOS-WGCV _.‘ qfi)
reflectance for vegetation protocol, joint IVOS - LPV effort ,_#,
4 I - DLR
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Protocols

\/
%

7/
0‘0

7/
0’0

Most visible and impactful outcome of
LPV highly recognised at CEOS level !

LC protocol being finalised, to be
endorsed at WGCV and CEQOS level !

LAI/fAPAR protocol being revised, have
started effort with a review paper

First draft_ af \/I nratanranl hai

Summary - Annual Downloads

g finalised

Year AGB SM Albedo LST LAI*

2016 53
2017 17 58
2018 104 142
2019 126 79 95
2020 102 122 106 134

2021 445 126 90 81 129
2022 188 55 48 52 93
2023 239 77 60 79 104
2024 328 69 58 105 136
20250 92 49 13 21 24
Totals 1292| 478 517| 644] 968

*LAl missing stats from Aug2014 - Jun2016, “Athru May

LPV Plenary 2025, Vienna, 26 June 2025
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Laed Prodiuct Validation Sub-Group

Global Leaf Area Index Product
Validation Good Practices

nnnnnnn

Committee on Earth Observation Satelites
Working Growp on Calbration and Validation

Land Product Valdation Subgroup

Land Surface Temperature Product Validation
Best Practice Protocol

Comeittee on Earth Observation Satellites
Working Group on Calibration and Validation
oduct Validation Subgroup

Global Surface Albedo Product Validation
Best Practices Protocol

2014 - LAI

2018 - LST

2019 - Albedo

Camemites on £ Dbesrsaton 5
oG Group on Calbratin and Vaidaton
Ui Procuet sbearon St

Soll Moisture Product Validation Good Practices Protocol

&%

. o

T g ]

mers: Carsn Wortzha, Wichan! Cowh, Jaeme Neckesn, Famanss Camache

Asthors: Carnten Momea, Wichaet Couh, Bagher layat, Avvsad Al Bk, Awon Barg, Raet
Soayn e Roeet Scoey o © Scaes Frppccn Cobs Todd Cgldens Sipe Oup

© & Smmy Cesa@ 0 W
oﬁn " G = 5

Committee on Earth Observation Satellites
Working Group on Calibration and Validation
CE®S Lo

Aboveground Woody Biomass Product Validation
Good Practices Protocol

Land Cover and Change Map Accuracy Assessmant and
Ares Estimation Good Practices Protoce!

Version 0.1-2024

ot

2 OGS -

2020 - SM

2021 - AGB

2025 -LC
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Networks

Calibration Description Current Status
Networks

RadCalNet

Provides Sl-traceable TOA
reflectances for post-launch
radiometric cal/val of optical
Sensors.

Led by WGCV-IVOS

Fully operational, including 5 sites,
currently considering expansion
with additional sites

https://www.radcalnet.org/

sensors cal/val, mainly for TOA
BT radiometric validation.

Led by WGCV-IVOS and LPV

SARCalNet Network of selected curated Fully operational website and
sites for SAR cal/val. database publicly available:
Led by WGCV-SAR https://www.sarcalnet.org/
TIRCalNet Dedicated to TIR optical Coordinated by ESA and CNES in

collaboration with NASA/JPL.
Instrument specifications and
algorithms being defined.

LPV Plenary 2025, Vienna, 26 June 2025
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https://www.radcalnet.org/
https://www.sarcalnet.org/

Database and Tools

% LPV developed a validation
maturity concept and a framework
to ensure common approaches to

58 gﬁ £

® ® s
E§§ H1R
L o<

3
1

~
TTHERTHIE

temporal ¢« NS (m ‘Mpfm 1, ar nd tsm KMCY llh Ph':"
o i presentative focations and | giomass

S =g 8g
= H
g 5§§§:

the validation of terrestrial ECVs B e as
% LPV framework basic elements: g e e —

= Fiducial Reference Data w W

= Validation Good Practices

= Satellite products
= Online validation tools

* Availability of an online validation
tool (i.e., operational validation) is

prerequisite to reach Stage “4”
LPV Plenary 2025, Vienna, 26 June 2025 Slide 14




L PV communications

R/
0‘0

Annual Newsletters (email)

N(A\sﬁ National Aeronautics and Space Administration
% Goddard Space Flight Center

7/
0.0

Quarterly telecons (Web)

CE€ S Working Group on Calibration and Valrdatlon

Yga rly tag up meetings tlidan, P SO o o
with each FA (VI/PhenoIogy Land Produd Validation Subgroup
a ﬂd ET a | ready done) HOME DOCUMENTS PEOPLE LINKS

R/
000

LPV Focus Areas
The mission of the CEOS Land Product Validation (LPV) subgroup is to

‘ . Biophysical ) coordinate the quantitative validation of satellite-derived products. The
’ ‘ /R 3 focus lies on dardized int parison and validation across
‘ p - O - a e e I S O Fire/Burn Area T ¥ products from different satellite, algorithms, and agency sources.
Phenology ) ¢ N & The sub-group consists of 12 Focus Areas, with 2 or 3 co-leads
h ] responsible for each land surface variable (essential climate and
P roducts / key references Yogei ch e & / biodversity variabis).
N
Land Cover e g

Snow Cover

CEOS VALIDATION HIERARCHY

Workshops or special -

7/
0‘0

Soil Moisture Validation Stages - Definition and Current State Variable
. . | | LST and Emissivity lr;l(;)l;/alldauon. Product accuracy has not been assessed. Product considered
S e S S I O I l S p e r Va r I a e eve ry Aboveground Biomass Product accuracy is assessed from a small (typically < 30) set of locations and Snow

time periods by comparison with in situ or other suitable reference data. Fire Radiative Power

Evapotranspiration
Product accuracy is estimated over a significant (typically > 30) set of locations

- and time periods by comparison with reference in situ or other suitable
LPV Supersites reference data.

P Spatial and temporal consistency of the product, and its consistency with P,:::QR
similar products, has been evaluated over globally representative locations and Biom ,?,y
time periods.

’ LPV Meetings and Telecons Results are published in the peer-reviewed literature.

% Plenary LPV meeting (every
1 or 2 years)

LPV Plenary 2025, Vienna, 26 June 2025 Slide 15



Meeting Objectives

% The main objective is to review status of LPV activities and
elaborate an LPV action plan for the 2025-28 period.

% Specific objectives are:
= Hear activity reports from CEOS LPV focus areas,
Discuss the status of good practices validation protocols,
Report on current validation and intercomparison activities,
Hear updates on fiducial reference data collection
Assess readiness towards upcoming satellite missions
Exchange information and promote synergies across focus areas

LPV Plenary 2025, Vienna, 26 June 2025 Slide 16



% 15 min/slot including Q&A
for each FA

% 15 min final slot for
discussion and wrap up

LPV Plenary 2025, Vienna, 26 June 2025

14:00

14:00 — 14:15

14:15 - 14:30

14:30 — 14:45

14:45 — 15:00

15:00 — 15:15

15:15 - 15:30
15:30 — 16:00

16:00 — 16:15

16:15 - 16:30

16:30 — 16:45

16:45 - 17:00

17:00 —17:15

17:15-17:30

17:30 — 17:45

17:45 - 18:00

18:00 — 18:15

18:15

Start meeting

CEOS-LPV status and plans, updates on
ESA Ca/Val projects

LPV Supersites update

Land Cover

Biophysical

Fire

Soil Moisture
Coffee break

Snow Cover

Above Ground Biomass

Land Surface Temperature

GPP/NPP

Phenology

Surface Radiation
Evapotranspiration
Vegetation Indices

Wrap up and Closing remarks

End of Meeting

Thursday 26™ June 2025

Introduction

Fabrizio Niro (Serco/ESA), Jaime Nickeson (GSFC/NASA)

Fernando Camacho (EOLab) — In person

FA updates

Sasha Tyukavina (UMD), Nandika Tsendbazar (WUR) — In
person

Luke Brown (Salford University), Richard Fernandes (NRC)
—In person

Bernardo Mota (NPL) — In person

Alexander Gruber (TUW) — In person

Juha Lemmetyinnen (FMI), Carrie Vuyovich (NASA) —
Slides presented by FN

Kim Calders (U. Ghent), Neha Hunka (ESA/ESRIN) —
Slides presented by FN

Lluis Perez Plannels (IMK) — In person
Alvaro Moreno (UV) — In person

Victor Rodriguez Galiano (U. Seville) — In person

Jorge Sanchez Zapero (EOLab), Angela Erb (Leidos),
Zhuosen Wang (NASA) — Remote

Yun Yang (Cornell University) — Remote

Simon Kraatz (USDA), Tomoaki Miura (U. Hawaii) —
Remote

F. Niro, J. Nickeson
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Thank You!
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