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Outline

* Introduction
« Guide to Enable Discoverability of Datasets
* Improved discoverability and accessibility (Proof of Concept)

 Conclusion
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Introduction esa

« Significant effort from member agencies to make available CEOS-ARD compliant datasets.

« Member agencies make available many datasets via the WGISS Connected Data Assets (CDA), i.e. IDN and
FedEO. Number of collections/granules grows continuously. However:

* No consistent identification of CEOS-ARD compliant datasets.
* No support to filter/find CEOS-ARD compliant datasets

» Collaboration WGISS DAIG, CEOS Working Group on Cal/Val (WGCV) / CEOS-ARD Oversight group and SEO
Team aiming to:
« Leverage WGISS Connected Data Assets (CDA) to improve discoverability and accessibility of CEOS-
ARD datasets
« Discuss relation between CDA (STAC) collections and CEOS-ARD products and specifications
- Ensure that the CEOS-ARD access points are consistent and interconnected (e.g. IDN, FedEO, MIM
DB, ceos.org/ard datasets table)
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Example CEOS-ARD datasets in FedEO (1/3)

Browse ( Search FedEO Clearinghouse ~

novasar_|2ard_hh_hv

® Exam p | e 1 - CS I R O : Description Items @D
https://radiantearth.github.io/stac- S ———
browser/#/external/geo.spacebel.be/collections/novasar 12 |F 2a*
ard_hh_hv SRR

-

Assets
» OGC 17-069r3 metadata asctanaia | Geosson |
> 150 19139 metadata [ MESADATA | 150.19130- xnaL

CEOS Analysis-Ready Datasets = ™= X

The following table summarises all of the satellite EQ datasets that have been assessed as CEOS Analysis Ready Data (CEOS-ARD) or which are working towards it
(either under development or at the peer review stage). DOl links are provided for access, along with links to further information, sample products, and the

completed CEOS-ARD self-assessment and peer review outcome documents.

& Hide fields = Filtered by Agency/Organisation [ Group 1T Sort =1 Q
Name Status Type Version Agency/Orga... Mission / Instrument(s)
1 MNovaSAR-1 RTC CEOS-ARD NRB v5.5 CSIRO MNovaSAR-1
4
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Example CEOS-ARD datasets in FedEO (2/3) esa

« Example 2 - VITO:

% FedEO Clearinghouse ~
. I i i - PROBA-V S1 TOC 100 m COG: Data corrected for atmospheric effects with the
https //rad I antearth ! g Ith u b - IO/StaC SMAC (Simplified Method for Atmosheric Corrections) algorithm, COG format - | j | L

Collection 2

browser/#/external/fedeo.ceos.org/collections/urn:eop:VIT "
O:PROBAV_S1 TOC 100M_COG V22. lan guage=en ereonbiing ok s 05, 1 o il o ot (Qusrow ter

010 120t cove ] lo | Raciormtic st ] ot s b s Lot 0
orcuonmertot ot i ] ot e b

oA s -cimiare mancaTowscrvosemasse Ao o cov | e ] ver | o]
@

urn:eop:VITO:PROBAV_51_TOC_100M_COG_V2:PROBAV_S1_TOC_X00Y00_2
0140312_100M_V201

L1iF |
License other o
Temporal Extent 2013-10-16 00:00:00 UTC - 2020-06-30 23:59:59 UTC
N = urn:eop:VITO:PROBAV 51 TOC 100M_COG_V2:PROBAV S1 TOC_X00Y00 2
= m 0140313_100M_V201

CEOS Analysis-Ready Datasets

The following table summarises all of the satellite EO datasets that have been assessed as CEOS Analysis Ready Data (CEOS-ARD) or which are working towards it
(either under development or at the peer review stage). DOl links are provided for access, along with links to further information, sample products, and the
completed CEOS-ARD self-assessment and peer review outcome documents.

& Hide fields = Filtered by Name (& Group  If Sort  =I Q
Name Status Type Version Agency/Orga... Mission / Instrument(s)
1 PROBA-V L3 (0.1/0.333/1 km) TOC CEOS-ARD Surface Reflectance v5.0 VITO / ESA PROBA-V
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Example CEOS-ARD datasets in FedEO (3/3) esa

« Example 3 - DLR:
FedEO Clearinghouse ~

https://radiantearth.github.io/stac-
EnMAP L2A HSI Products

browser/#/external/geo.spacebel.be/collections’ENM -
EnMAP L2A HSI Products providing all 224 bands as CEOS-ARD data using athmosperic correction over land ) <First | <Provious | Next >

A P H S I L 2A (CARDAL). This Collection holds EnMAP L2A HSI Products with 'nominal quality’, 'reduced quality’ and 'low quality’.
— — Those can be distinguished by using the property ‘enmap:overallQuality’, here the values respond to {0}: nominal
quality, {1}: reduced quality and {2}: low quality. [“Thumbnail VNIR
[oLe ] oc | EnmaP | Hyperspectral LHsi JVNIR | swik ENMAPOL-  L2A-
License EnMAP Data License DT0000167069_20251208T084918Z_001_
Temporal Extent 2022-04-27 0:00:00 UTC until present V010505_20251210T034311Z
[ coc)
+ o m 2025-12-08 08:4:18 UTC-08:49:22 UTC
v fhumenails Eithumbnail vNIR

ENMAPO1-___L2A-
DT0000167177_20251208T151747Z_002_
V010505_20251209T214230Z

2025-12-08 15:17:47 UTC - 15:17:51 UTC

[EThumbnail vNIR

ENMAPO1-___ L2A-

CEOS Analysis-Ready Datasets 200 T

The following table summarises all of the satellite EQ datasets that have been assessed as CEOS Analysis Ready Data (CEQOS-ARD) or which are working towards it
(either under development or at the peer review stage). DOI links are provided for access, along with links to further information, sample products, and the

completed CEOS-ARD self-assessment and peer review outcome documents,

Self Assessment Peer Review
& Hide fields = Filtered by Mame = Group 1T Sot =1 PDE " | eoE
Name Status Type Version Agency/i
1 EnMAP CEOS-ARD Surface Reflectance v5.0 DLR
6
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Collaboration and initial results

 [nitial meeting 15/12/2025

Overview of issues to be tackled.

Discussion various options proposed by DAIG (slides) to
iImprove discoverability through CDA.

* Meeting 19/01/2026:

Action: DAIG to prepare Guidance document for collection-
level metadata for CEOS-ARD compliance.

* Meeting 25/02/2026:

Explain and discuss status of Draft guidance document

Incomplete list of CEOS-ARD collections available via
WGISS CDA

Action: setup GitHub “Guidance to Enable Discoverability of
Specialised Datasets” to host “Guidance document”.
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Discovering CEOS ARD Datasets

@s==
@ Objectives and Needs

The overall objective is to make it easi

which are CEOS-ARD compliant a

this by b collec etadata
Connect

describ

capabil lable 1o Data Consumers when searching for complia

Use Cases
Below is an initial set of use cases. Not all of these use cases are applicable cur
requir toring of CEOS-ARD Product Family Specifications int

ta find data through the CEOS Connected Data Assets
he many collections available. The goal is to achieve
available in the CEOS

ied by Data Producers to better

he CEOS Connected Data Assets to refine the filtering

rently as this may

o multiple conformance
cases refering to compliance classes are a placeholder for a future evolution.

collection’s metadata records.

search for available data compliant with a
Consumer  specific CEOS-ARD Product Family
Specification.

3 Data understand whether a specific collection
Consumer  pravides CEOS-ARD compliant data.

User

Story Asa I want to so thatlcan...

1 Data advertise compliance with a CEOS-ARD facilitate discovery of my
Producer  Product Family Specification in my data by data consumers

find suitable data
matching my quality

equirements.

my analyses 7
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Stepwise approach esa

Roadmap)
* (1) WGISS DAIG to make recommendations on how to advertise CEOS-
ARD compliance in collection metadata. <
« (2) WGISS and Working Group on Cal/Val (WGCV) to agree on -{we.ss DAIG to prepare Guidance on how }
d t to advertise CEOS-ARD compliant datasets
recommendations 1
« May require actions by SEO and WGCYV (e.g. prerequisites) CHEEE prociTe TR 0 BN ETE < 1
\
« (3) Data Providers to updated their “favorite” collection metadata formats DAIG to Publish draft Guidance document for review >
according to agreed recommendations Cou Y .
Guidance document agreed
yes
* (4) Connected Data Assets (IDN, FedEO) to support recommendations: Jz
WGCV to implement prerequisites
* Include in collection metadata definition / harvesting processes [ S ]
* Provide filtering capabilities in available (STAC) API v )
- Provide filtering capabilities in client applications. [2??333??5 Jﬁ.ﬁiﬂﬂf} [ﬁlﬁ?@é‘? tﬁa‘éﬂfﬁicﬂ
metadata search capabilities
* (5) Connect ceos.org/ard datasets table to CDA endpoints.
Interconnected ceos.org/ard table >
and Connected Data Assets
N =N 4 1= D1l D = == B = Il ZE 22 E é




esult 1: Inventory of CEOS-ARD datasets in CDA

» Collection of information is on-going. Preliminary Google sheet shared at
https://docs.google.com/spreadsheets/d/1uCgp XvMs| B71-

wSQY3zBV2IY8IF30cXiw3mdUS8ozZk/edit?gid=12653986494gi

id=1265398649

 To be consolidated.

« Eventually to be linked to ceos.org/ard datasets table.

CEOS-ARD Datasets vs WGISSCDA ¥ & &

Bestand Bewerken Bekijken Invoegen Opmaak Gegevens Extra Uitbreidingen Hulp

QAU 6 e & F 00%~- & %O 0w Sad. v |-(10]+ B I 5 A % B

D35 > | &
A B c
" VITO um:eop:VITO:PROBAV_510_TOC_333M_HDF_V2 BAV_S10_TOC_333M_HDF_V2
13 https.//fedeo.ceos.org/collections/urn:eop VITO:PRO
VITO um:eop:VITO:PROBAV_S1_TOC_1KM_COG_V2 BAV_S1_TOC_1KM_COG_V2
https /ffedeo ceos org/collections/um eop VITO:PRO
CEOS-ARD Datasets vs WGISSCDA % & & D B O © Delen ~ 4 o VITO umn:eop:VITO:PROBAV_S1_TOC_333M_COG_V2 BAV_S1_TOC_333M_COG_V2
Bestand Bewerken Bekijken Invoegen Opmaak Gegevens Extra Uitbreidingen Hulp
Q 6 e 5 S 100% >~ £ % O 0 125 Stand. v - + B I & A ”® B EvivipvAv|oe m Y @B s Py CDSE sentinel-2-12a https://fedeo.ceos.org/collections/sentinel-2-12a
Al v | f Name https://fedeo ceos org/collections/RCMImageProduct
A B c D E F - G H NRCan - is this ARD 7 RCMImageProducts s
1 Name | Type Version Agency/Organisation Approval date IDN Link
2 ALOS-2 PALSAR-2 25m & 50m ScanSAR NRB -SAR—NRB v1.0 JAXA 17 April 2024 Unclear if this is correct: https:/access.earthdata.nasa.gov/collections/C3315903479-A| . .
3 ALOS-2 PALSAR-2 Global Mosaics (RTC) SAR-NRB vio JAXA 17 April 2024 Hation Environment - geo.spacebel.be
4 Catalyst Sentinel-1 RTC SAR-NRB Vi1 Catalyst/PCI 17 October 2024 https://geo.spacebel be/collections/novasar_I2ard_vv
5 Catalyst SPOT 5 HRG 25m Surface Reflectance v5.0.1 Catalyst/PCI 4 December 2024 CSIRO novasar_l2ard_vv_hh _hn
6 DESISL2A Surface Reflectance v5.0.1 DLR 12 February 2025 https://access. earthdata.nasa.gov/collections/C2207458058-FEDEO novasar I2ard hh https.//geo.spacebel.be/collections/novasar_|2ard_hh
7 EarthDaily Constellation Surface Reflectance v5.0.1 EarthDaily 7 October 2025 - N httns //qeo spacebel befcollections/novasar 12ard v
8 EnMAP Surface Reflectance v5.0 DLR 22 January 2022 In FedEO validation environment
novasar_|2ard_vv_hh_hv hh_hv
9 L8 SR (Aerospace Information Research Institute) Surface Reflectance v5.0 AIR-CAS 6 December 2023 - - - - R
10 L8 ST (Aerospace Information Research Institute) Surface Temperature v5.0 AIR-CAS 6 December 2023 ga_Is7e_ard 3 Mw
11 Landsat Collection 2 Surface Reflectance V5.0 USGS 4 June 2021 hitps//access earthdata nasa gov/collections/C3442503899-USGS_EROS ga_ls9c_ard 3 https://gec.spacebel be/collections/ga_ls9c_ard_3
12 Landsat Collection 2 Surface Temperature v5.0 USGS 4 June 2021 https://access earthdata.nasa. (C3442506077-USGS_EROS novasar_I2ard_vv https.//geo.spacebel be/collection
13 Landsat Collection 2 U.S. ARD Surface Reflectance v5.0 UsGs 23 May 2022 . N
14 Landsat Collection 2 U.S. ARD Surface Temperature V5.0 uses 23 May 2022 ga_Is8c_ard_3 _———
15 NovaSAR-1RTC NRB V55 CSIRO 5 October 2023 In FedEO validation environment https://geo.spacebel.be/collection
16 NRCan RCM NRB SAR-NRB V14 NRCan 7 February 2025 Unclear whether this is correct: htips-//access earthdata nasa gov/collections/C220465¢ novasar_|2ard_hh_hv _hv
17 'NRCan RCM POL SAR-POL vid NRCan 7 February 2025 Unclear whether this is correct: https://access earthdata nasa.gov/collections/C220465¢ novasar 12ard hv https://geo spacebel be/collection
18 Opera RTC Sentinel-1 NRB v55 NASA/JPL 22 October 2024 https://access earthdata nasa gov/collections/C2777436413-ASF - -
19 PROBA-V L3 (0.1/0.333/1 km) TOG Surface Reflectance v5.0 VITO/ ESA 21 March 2023 https://access. earthdata nasa.gov/collections/C1965336924-ESA
20 RISAT-1A (EOS-04) NRB SAR-NRB V10 ISRO 2 April 2024 DLR ENMAP_HSI_L2A https://geo.spacebel be/collection
21 RISAT-1A (EOS-04) NRB India Mosaic SAR-NRB Vi1 ISRO 6 January 2025 DESIS_HSI_L2A https://geo spacebel be/collection
22 Sentinel-1 NRB (Geoscience Australia) SAR-NRB vi2 GA 23 September 2025
23 Sentinel-1 OPERA INSAR Surface Displacement SAR-INSAR vi2 NASA/JPL 5 January 2026 hitps://access earthdata.nasa gov/collections/C3294057315-ASF
24 Sentinel-1 RTC NRB v55 Sinergise & Digital Earth Africg 20 May 2022
25 Sentinel-2 Level-2A Surface Reflectance v5.0 ESA 22 January 2022 http: github.io/stac-br ‘external/fedeo.ceo:

I
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ECP-VITO' TERRASCOPE

EOP.VITO.TERRASCOPE

EQP-VITO' TERRASCOPE

ECFEUCDSE

ECP'NRCAN:EODMS

EOP-.CSIRO:.OPENDATACUBE
EQP-CSIRO:OPENDATACUBE

EOP.CSIRO:.OPENDATACUBE
ECP-CSIRO:OPENDATACUBE
EOP-.CSIRO:.OPENDATACUBE

WORK IN

PROGRESS
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https://docs.google.com/spreadsheets/d/1uCgp_XvMsl_B71-wSQY3zBV2lY8lF30cXiw3mdU8oZk/edit?gid=1265398649#gid=1265398649

Result 2: “Guide to Enable Discoverability of Datasets”

« Approach:
To be hosted in a CEOS GitHub repository.

JB jupyter | book

Rendered into HTML documentation as

e Status:

Initial draft version to collect feedback and to be consolidated.

CEOS-ARD Discovery Guide

Introduction
Objectives and Meeads
Prerequisites

Best Practices and

Recommendations

References

= O ceos-org [ wrd-md

<> Code O Issues

[ Files

¥ main

Q Go to file

> I github
I ~ [ book

> I ad
B _config.yml|
D _tocyml
[ 1ogo.png
D preface.md
D references.bib
D references.md
™ ucensE
[ READMEmd

D requirements.txt

11 Pull requests

(E) Actions ﬁa Projects M wiki

ceos-ard-md / book / (3

Name

ard
_config.yml
_toc.yml
lego.png
preface.md

references bib

0D DD oD oD OO ER

references.md

0] Security |22 Insights

ycespb Add files via upload

@ Settings

Last commit message

Add files via upload
Add files via upload
Add files via upload
Add files via upload
Add files via upload
Add files via upload

Add files via upload

Committeacn
Earth Obsarvation
i Satellites

Q Search ctrl ¢k

Preface

Add file » e
CEOS-ARD Discovery Guide

cc2085f -3 hours ago L) History Intreduction

Objectives and Needs

Prerequisites

siermlere Best Practices and

Recommendations

References

3 hours ago
last month
3 hours ago
last month
4 hours ago
last month

last month

STAC Encoding

This section describes best practices for STAC [12] collection metadata encoding.

The proposed encoding uses the draft STAC CEOS-ARD Extension [13]

b
ra
o
e

i= Contents

Community Approaches

Application to CEOS-ARD

Metadata Enceding
15019139 Encoding
150197115-3 Encoding
15019115-4 Encoding
STAC Encoding
DIF10 Encoding

Example: 4.1

Documenting conformance with specification or conformance class in STAC collection [12] metadata

using the STAC CEOS-ARD Extension [13] UMM-JSON Encoding
GeoDCAT-AP Encoding
OGC 17-084r1 Enceding

"stac_version”: "1.8.8", Traceability

"Collection”,

: "EnMAP L2A HSI Products”,

"ceosard: specifi
"ceosard: type”: "optical”,
"ceosard:specification_version™: "5.e",

“ceos-ard-specification”,
https://ceos.org/ard/files/PFS/SR/v5.68/CARDAL Product Family Specification Su
application/pdf”,

": "CEOS-ARD Product Family Specification for Surface Reflectance (PDF)"

"ceos-ard-assessment”,
https://ceos.org/ard/files/SelfX26Assessments/SR/v5.6/Response_Review_comment
application/pdf",
"title": "Peer assessment”

WORK IN

"ENMAP_HSI_L2A",
xtensions”: [
“https://stac-extensions.github. io/ceos-ard/ve.2.0/schema.json"

PROGRESS

i
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Result 2: Guide - Introduction

* Purpose:
« Best Practices for the encoding of metadata for CEOS-ARD Collections to
facilitate their discovery through the CEOS Connected Data Assets.

 Approach:

« Metadata neutral. Recommendations for multiple metadata format encodings.

* Reuse proven approaches used by other communities for expressing
conformance with data specifications as part of Quality metadata:

« INSPIRE: to express partial or conformance with respect to the INSPIRE

th 11

Data Specifications e.g. “Land Cover”, “Orthoimagery”

« DGIWG: to express partial or conformance with respect to its Data
Product Specifications, e.g. “Defence Gridded Elevation Data Product’,
“Defence Orthoimagery Product” or “Elevation Surface Mode”.
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CEOS-ARD Discovery Guide

Introduction

Objectives and MNeads
Prerequisites

Best Practices and

Recommendations

References
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Guide — Objectives and Needs

* Proposed content:

Summery of objectives and supported use cases: Data Producer / Data Consumer

Some use-cases are forward-looking and not yet possible, e.g. expressing partial

compliance versus conformance classes.

esa

CEOS-ARD Discovery Guide

Introduction

Objectives and MNeads

Prerequisites

Best Practices and

Recommendations

References

User
Story Asa... | want to ... so that | can ...
1 Data advertise compliance with a CEOS-ARD Product Family Specification in my facilitate discovery of my data by data
Producer collection’s metadata records. consumers .
2 Data search for available data compliant with a specific CEOS-ARD Product Family find suitable data matching my quality
Consumer Specification. requirements.
3 Data understand whether a specific collection provides CEOS-ARD compliant data. to consider its use for my analyses.
Consumer
4 Data find data compliant to a specific CEOS-ARD Product Family specification. to consider its use for my analyses.
Consumer
5 Data find data compliant to a specific version of a CEOS-ARD Product Family to consider its use for my analyses.
Consumer specification.
6 Data find data compliant to specific conformance classes of a specific version of a to consider its use for my analyses.
Consumer CEOS-ARD Product Family specification.
1 Data have access to evaluation method, self assessment verify evaluation method and results and compare with
Consumer results, peer review results. alternative collections of the same family.
N - — _-— e - mlm . —-—
--—-+II —IIII—--—-hIImmI- —-hl*l

WORK IN

PROGRESS
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Guide — Prerequisites Eesa

CEOS-ARD Discovery Guide
* (1) Requirements for citations — Provides examples from OGC which can be removed once

Introduction

CEOS-ARD equivalents are agreed/known (appear in recommendations). Objectives and Needs
¢ SpeCiﬁcation title Prerequisites
° Ve I’Sion Best Practices ;fm::l
Recommendations
« External identifier (URI) eferences

« Conformance class name

« Conformance class identifier (URI)

* (2) Requirements for controlled keywords (concepts) — Provides example/model used by
INSPIRE (SKOS) which can be published as a single (RDF) file.

- Keyword title (skos:prefLabel) e.g. “Surface Reflectance”
« Keyword URI (concept URI) e.g. https://ceos.org/ard/metadata-codelists/PFS/SR
« Scheme URI (skos:inScheme) e.qg. https://ceos.org/ard/metadata-codelists/PFS

13
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Guide — Best Practices and Recommendations esa

CEOS-ARD Discovery Guide

» Activity just started. Preliminary draft to be Introduction
consolidated in next period. Objectives and Needs

Prerequisites

« To cover various metadata encodings: « Should include: —
« 1SO 19139(-2) (XML) * Inline examples Recommendations
« SO 19115-3/1S0 19157-2 (XML) « Requirements/ References
* 1SO 19115-4 (JSON) recommendations
. STAC (JSON) - Example files i= Contents

for download Community Approaches
. OGC 17-084r1 (JSON) ( ) Application to CEOS-ARD

« GeoDCAT-AP Metadata Encoding

e DI F-lO 15019139 Encoding
15019115-3 Encoding

- UMM-JSON ISO19115-4 Encoding

STAC Encoding
DIF10 Encoding

Open

. P e 1@)5TAC

Standardization Consortium UMM-JSON Encoding

GeoDCAT-AP Encoding
OGC 17-084r1 Encoding
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1SO19115-3 Encoding (1/4) esa

International
Organization for
standardization

Example: 2.1

Documenting conformance with specification or conformance class in 1S019115-3 metadata (without

citation).

xlink:href="https://ceos.org/ard/files/PF5/N\ v5.5/CARDAL-PFS_NRB_v5.5.pdf"

See the referenced specification

mm — W 4 JI

I
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1ISO19115-3 Encoding (2/4)

International

Example: 2.2

Documenting conformance with specification or conformance class in 15019115-3 metadata (with citation). Standardization

Organization for

xlink:href="https://ceos.org/ard/files/PFS/NRB/v5.5" >CEOS-ARD Product Family Specification:
Normalised Radar Backscatter

2021-16-14

codelist="https://standards.iso.org/iso/19115/resources/Codelists/cat/codelists.

xml#CI_DateTypeCode"

codelistValue="publication™

See the referenced specification

% THE EUROPEAN SPACE AGENCY




E.g. 1SO19115-3 Encoding (3/4) esa

Example: 2.3

Documenting conformance with specification in 15019115-3 metadata with additional information about International
Organization for

standardization

evaluation method, self assessment, peer review etc.

CEOS WGCV evaluation

CEOS-ARD Normalised Radar Backscatter

2021-18-14

codeListValue="pu

https://ceos.org/ard/files/PFS/NRB/v5.5

Specification

codelist f/Pub]l lableStandards

- === 411 = Il O I = - e Bl EE 2= E — B L » THE EUROPEAN SPACE AGENCY




E.g. 1SO19115-3 Encoding (4/4) esa

International
Organization for
otandardization

Example: 2.4

Documenting conformance with specification in ISO19115-3 metadata (with keywords).

xlink:href="https:// . adata-codelists/PFS/NRB">Normalised Radar Backscatter

x1link:href="https s.org/ard/metadata-codelists/PF5">CEQOS-ARD Product Family Specification

@ CEOS-ARDMD-REC-2010 [Recommendation]

Collection metadata records in ISO19115-3 [11] format should advertise conformance status with
respect to CEOS-ARD PFS using a citation element with reference to the document URI or

conformance class URI as shown in example 2.2.

- Il == W 4
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Guide — Metadata Encoding esa

 Qverview of related 1SO standards: XML / JSON

International
Organization for
Standardization

Fundamentals (data and
services)

Extensions (acquisition &
processing)

Data Quality General
Requirements

UML Model (Last) XML Encoding JSON Encoding
ISO 19115-1 (2014) - replaces ISO 19115-3 (replaces ISO  I1SO/CD TR 19115-4:2025 (Partial
2003/2005 19139) coverage*)

ISO 19115-3 (replaces |SO

ISO 19115-2 (2019) Future Scope Extension Expected™

19139-2)
ISO/CD TR 19115-4:2025 (Partial
ISO 19157-1 (2023) ISO 19157-2 coverage®)
19
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E.g. STAC Encoding (1/1) esa

Example: 4.1 D STAC

Documenting conformance with specification or conformance class in STAC collection [14] metadata using
the STAC CEOS-ARD Extension [15].

"ceosard:
"ceosard:ty
"ceosard:

"links": [

"rel”:

“"href™: "ht ar iles/ AL uc ific Surface 2C
"type": 1

"title":

o

"rel”:
"href”: “"ht [files/¢ smen comments EnM / ) ct Family ification Surface Reflectanc
"type":
"title™: "P t

5 @ CEOS-ARDMD-REC-4010 [Recommendation]

;l','d" D e Collection metadata records in STAC [14] format should advertise conformance status with respect to
i mArTrenTs CEOS-ARD PFS using the STAC CEOS-ARD Extension [15] with reference to the document URI as

ECTICMANS] SOl shown in example 4.1.

Example files: - & ENMAP_HSI_L2A json

e e Bl EE 2= E — B L » THE EUROPEAN SPACE AGENCY

- === 411 = o1l




esa

E.g. 1SO19115-4 Encoding (1/1)

« OGC Testbed-21 DQ4IPT (OGC 26-005):

International
. B . . ':::I izati f
Draft 1ISO19115-4, i.e. JSON encoding of e Il@l STAC Orgerizalion
scope™: evel”: "series"},
1ISO19157-1 and 1SO19115-1 (subsets). et 1
"pass':: .tr"zd.:;;n“:
« Measures from 1ISO19157-3 registry (OGC 5"Tgé;:;;é:ggt_;iﬁmm--: 2021-10-10"),
. "code": '-'ht‘tps:;’)’ceus.orgfard!files!PFS;’NRB!vS.5",
RalnbOW) . "codeSpace™: “https://ceos.orgfard"
II:S::;onI.CégS?;JﬂD Product Family Specification: Normalised Radar Backscatter™
%Jypi“: 'Conformanceﬂﬁsult;, 4 .
explanation™: "See the referenced specification™
© NovaSAR CEOS_ARD example 2rkam..n'e": 1{
"measureldentification™: {
. . . "code": "181",
« https://radiantearth.qgithub.io/stac- R A S
. "title": "International Organization for Standardization”
browser/#/eXternallemC'SpacebeI' be/CO”eCtlonS/ 1-;cbde‘jpace“: "https://standards.isotc211.0org/19157/-3/1/dqc/content/qualityMeasure/"

1

»
"measureDescription™: "Indication that all requirements in the referred data product specification are fulfilled.”,

novasar |2ard hh hV?-asset:asset- "nameQfMeasure™: ["Data product specification passed”]
b ionMethod™:
metadata_iso_19115 4 Tt
"editionDate": "2821-18-14",

* Include 1ISO19115-4 Data Quality object inside it "5

{"linkage": "https://ceos.org/ard/files/PFS/NRB/v5.5/CARDAL-PFS_NRB_v5.5.pdf"},

1 1 1 {"linkage": “"https://ceos.org/ard/files/SelfX28Assessments/NRB/v5.5/0pera¥2@RTCE205entinel-1828se1f-assessmen’
STAC CO”eCUOnS and STAC ItemS Vla draft {"linkage": “"https://ceos.org/ard/files/Peer¥28Reviews/NRB/vS.5/NovaSAR_WeCVEval.zip™}
1,
: "title": "CEOS-ARD Product Family Specification: Normalised Radar Backscatter™
STAC Extensions. )

»
"type": "FullInspection”,
"evaluationMethodDescription”: "This collection is confermant with the CEOS-ARD MNRB Specification”

}] ¥
"type": "DomainConsistency”

1]
e
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https://radiantearth.github.io/stac-browser//external/emc.spacebel.be/collections/novasar_l2ard_hh_hv?.asset=asset-metadata_iso_19115_4

OGC Testbed-21 DO4IPT

MAAP Catalogue ~

esa

F Language: English ~

novasar_|2ard hh_hv

Description Metadata
MNovaSAR-1 CEOS-ARD (level 2) HH,HV polarizations
General
Created
License various
Temporal Extent 2019-11-02 00:00:00 UTC — 2025-10-08 23:59:59 UTC Externallds
Thumbnails
Dq
Quality
<
Assets
> 15019115-4
> 150 19139 metadata [ eraoama | 150191391
> 150 19139-2 metadata
> DIF-10 metadata
> 150 19115-3 metadata
> OGC 17-084r1 metadata [ meranaTa | ceosson |
> HTL
Providers
csiRo
— mE T— - O -
N T il = = 4L = 111 = i =

e BH e Bl 2 2= E — B WL

thare

International
Organization for
Standardization

@] sTAC

2025-10-20 0:00:00 UTC

Scheme: www.wi.org/ns/did/v1
Value: did:webiemc.spacebel.beicollections:inovasar_|2ard_hh_hv

2025-10-20 0:00:00 UTC

eovoceof-eos-stac-extension m Extension
Scope:
Level: series Valid

Report:

Result:
Pass:
Specification:
Date:
Publication: 2021-10-14

Identifier:
Code: ceos.org/ard/files/PFS/NRB/v5.5
CodeSpace: ceos.org/ard

Edition: 5.5
Title: CEOS-ARD Product Family Specification: Normalised Radar Backscatter

Type: ConformanceResult
Explanation: See the referenced specification

Measure:
Measureldentification:
Code: 101
Authority:
AlternateTitle: 50
Title: International Organization for Standardization

CodeSpace:
https://standards.isotc211.0rg/19157/-3/1/dqc/content/qualityMeasure/

MeasureDescription: Indication that all requirements in the referred data product
specification are fulfilled.
NameOfMeasure: Data product specification passed 22
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Outline

* Introduction
* Guide to Enable Discoverability of Datasets
* Improved discoverability and accessibility (Proof of Concept)

 Conclusion
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Improved description and discoverability (STAC) esa

» EXxpected outcome:
« Improved descriptions of CEOS-ARD compliant CDA collections in collection metadata.

* Improved discoverability via additional search capabilities

» FedEO Proof-of-Concept (STAC API, STAC Collection Search Extension):

- Exploiting keywords (Themes STAC Extension) * Collection Search

* Collection Search - Filter

« Exploiting CEOS-ARD STAC Extension Il__@ STAC e Collection Search - Free Text (EETEZ)

Additional filters —

novasar [2ard hh hv

0O Match all filters (and) Match any filters (or)
MovaSAR-1 CEOS-ARD (level 2) HH,HV polarizations

Megate filter
2019-11-02 02:32:55 UTC - 2025-10-08 12:05:22 UTC

Add fitter -
| [] select for Item Search |

B Filter Collection
Classified as - https:;foeos.orgfspecfard[confmRd | |
Additional filters EnMAP L2A HSI Products
EnMAP L2A HSI Pred iding all 224 band
O Watch zll filters (and) Match any filters {or) " roducts providing a ands as

CEOS-ARD data using athmosperic correction over
MNegate filter land (CARDAL). This Collection holds EnMAP L2A H...

2022-04-27 0:00:00 UTC until present

Add filter - 24

| [] select for ltem Search |

1 | Fitter Collection | Jwl » THE EUROPEAN SPACE AGENCY
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Discovery exploiting STAC “themes” extension

e FedEO STAC API - “SR” search

* Queryable “specification” or
“theme” could be advertised as
well.

« Text search does not provide
accurate results

Search

Search for Collections Search for Items

Search Terms

Surface Reflectance

Search for at least one of the given terms in field

Collections €D

Il

- I . 4= 0

esa

= Browse (), Search

F Language: English -

FedEO Clearinghouse ~

Search

Search for Collections Search for ltems

Search Terms

Search for at least one of the given terms in fields such as the title and the description.

Temporal Extent

All times in Coordinated Universal Time (UTC).
Spatial Extent

Filter by spatial extent

Additional filters
© Match all filters {and) Match any filters (or)

Add filter -
- https://ceos.org/spec/ard/conf/s

Classified as

Items per page

Default

Mumber of items requested per page, max. 1000 items.

o [

“uri”).

Precise search (e.g.
by conformance

|’L Up| I i Source aiiskarel

.
= i
Collections @ 11 Ascending

Select keywords

P Filter catalogs by title, description or keywords

[J select for item
Search

Filter Collection

EnMAP L2A HSI Products

EnMAP L2A HSI Products providing all 224 bands as CEO5-ARD data using athmesperic correction
over land (CARDAL). This Collection holds EnMAP L2A HSI Products with ‘nominal quality’, ‘reduced...

2022-04-27 0:00:00 UTC until present

PROBA-V 51 TOC 100 m COG: Data corrected
for atmospheric effects with the SMAC
Simplified Method for Atmosheric
qrrections) algorithm, COG format -
lection 2

vel 3 data products are variables mapped on uniform

space-time grid scales and are the result of combining...

mm ]
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Datasets with CEOS-ARD STAC Extension esa

= Browse  Q Search FedEO Clearinghouse ~

<7 Share l

 VITO (Proba-V) novasar_l2ard_hh_hv [Tup] [ souee
e CSIRO Description Metadata

MNovaSAR-1 CEOS-ARD (level 2) HH,HV polarizations

CEOS-ARD
° D L R License CC-BY-4.0
Temporal Extent 2019-11-02 00:00:00 UTC — 2025-10-08 23:59:59 UTC PFS Normalised Radar Backscatter
Sensor Type Radar (SAR)
+ 1
m PFS Version 5.5
Thumbnails
Themes
Themes Vocabulary: https://ceos.org/spec/ard/conf

Terms: Normalised Radar Backscatter (NRB)

Additional Resources

Alternative representation
Atom format R

= i - Dublin Core metadata
- JSON-LD metadata

Assets - JSON-LD (schema.org) metadata
- JSON-LD (GeoDCAT-AP) metadata
> OGC 17-069r3 metadata CEOTYESE) . rpr/xML metadata
- /
S IS0 19139 metadata RDF/XML (schema.org) metadata
- RDF/XML (GeoDCAT-AP) metadata
> 150 19139-2 metadata - Turtle metadata
- Turtle (schema.org) metadata
- DIF10+XML
o BT CEOIDEEED 1,y (GeoDCAT-AP) metadata
> OGC 17-084r1 metadata (EEIDEEED  origin of this document
S HTML - Original metadata
27
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FedEO Clea

PROBA-V S1 TOC 100 m COG: Data corrected for atmospheric
Atmosheric Corrections) algorithm, COG format - Collection 2

Description

Level 3 data products are variables mapped on uniform space-time grid scales and are the result of combining multiple scenes (e.g. 51/510) to
cover the useral0s region of interest.

(01710 Lanc cove ] Gloua ] Radiometric auaty | Shacow ] Snow ] nd e | proba ] 00 | environmenta morstoing facitie ] zn cover ]t vee
[EARTH SCIENGE>GLIMATE INDICATORS RYOSPHERIC INDICATORS > SNOW COVER | Probary ] VG- | urfoce Refectance | Prosa-y [ v

License other
Temporal Extent 2013-10-16 00:00:00 UTC-2020-06-30 23:59:59 UTC
Metadata
General
Updated 2014-09-04 14:33:18 UTC
Instruments VGT
Platform PROBA-V
CEOS-ARD ‘ 0
PFS Surface Reflectance \
Sensor Type Optical
PFS Version 5.0
Scientific
Citation doi.org/10.5270/PRV-7dte3c2
Themes
Themes Vocabulary: https s ec/ard/conf

Terms: Surface Reflectance

- == 4 1

i
I
I
i

FedlEO Cle:

ms El B= 01 =5 5= E& — B L

EnMAP L2A HSI Products I

Description

EnMAP L2A HSI Products providing all 224 bands as CEOS-ARD data using athmosperic correction over land (CARDAL). This Collection holds
EnMAP L2A HSI Products with ‘'nominal quality’, 'reduced quality’ and 'low quality’. Those can be distinguished by using the property
‘enmap:overallQuality’. here the values respond to {0}: nominal quality. {1}: reduced quality and {2}: low quality.

| DLR | E0C | EnMAP | Hyperspectral [ Hst [ VNIR | swiR

License EnMAP Data License

Temporal Extent 2022-04-27 0:00:00 UTC until present

Providers
> DLR/EOC Geoservice [ HOST|
> DLR/EOC Photogrammetry and Image Analysis

Metadata

General

CRS 0GC/1.3/CRS84

PFS Surface Reflectance
Sensor Type Optical
PFS Version 5.0
Data Cube
Dimensions
Id Type Axis Extent
X spatial b4 -180 - 180 4326
y spatial v -90 - 90 4326
time temporal n/a > 2022-04-27T00:00:00.000+00:00 n/a
Themes
Themes Vocabulary: https://ce d/conf

Terms: Surface Reflectance (5R)
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Consistent and interconnected CEOS-ARD access points

« Connect access points to ceos.org/ard dataset table

« Deep links available to individual collections (See current spreadsheet) can be added to
current ceos.org/ard dataset table.
« Overview page can open list of collections of a CEOS-ARD Product Family (similar to
collections per Agency)

Datasets by CEOS Agencies

In order to provide direct access to these data, each CEOS Agency with datasets in FedEQ and/or IDN has been mapped to FedEQ Search
Portal query and/or IDN Search Portal query in Earthdata Search. Click on the relevant links associated with each agency below to view

related datasets.

Logo Agency FedEOQ Access IDN
Access
BELSPO (Belgian Science Policy Office) OpenSearch DM
Beigium STAC
belspo
CNES (Centre National d'Etudes Spatiales) OpenSearch DM
\J France STAC
CENTRE NATIOMAL
D'ETUDES SPATIALES
/—\ CONAE (Comisién Nacional de Actividades Espaciales) DM
CONAE  #zentna
LLa Agencia Espadal Argenting
CSI RO CSIRO (Commonwealth Scientific and Industrial Research Organisation) DN
’ Australia
DLR (Deutsches Zentrum fir Luft-und Raumfahrt) OpenSearch DN
Germany STAC
- =N 4= il D I =
| | 1 | — | | i |

~ @D Datasets by CEOS ARD Product F- X

< (O B httpsy/geospacebelbefard/

Datasets by CEOS ARD Product Family

In order to provide direct access to CEOS Analysis Ready Data (ARD), each CEOS ARD Product Family with datasets in the FedEO has been
mapped to a FedEQ Search Portal query. Click on the product family below to view related datasets.

esa

Fam
Synthetic
Aperture
Radar

Product Family

FedEO Access

Surface Reflectance (SR)

OpenSearch | STAC

N

MNormalised Radar Backscatter (NRB)

am B ==

OpenSearch | STAC

mm ]
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Conclusion

« Collaboration WGISS DAIG, CEOS Working Group on Cal/Val (WGCV) /

CEOS-ARD Oversight group and SEO Team ongoing.

 Roadmap proposed.

* Preliminary version of “Guide to Enable Discoverability of Datasets”

expected to be available on CEOS WGISS GitHub to facilitate its
elaboration. Contributions / feedback are welcome.

« Once agreed, Data Providers and Connected Data Assets (CDA) can be
updated accordingly to achieve consistent endpoints and interconnect the

ceos.org/ard dataset table and CDA endpoints

- =W 4 1= DIl O I = e B e 11

e

+

esa

Road map,'

-

WGISS DAIG to prepare Guidance on how
to advertise CEOS-ARD compliant datasets

v

WGCV to provide inputs and comments N

¥

DAIG to Publish draft Guidance document for review >

v

Guidance document agreed

no

yes

[WGCV to implement prerequisilesj

v v

Data Providers to update WGISS DAIG to update CDA
and advertise collection (IDN/FedEO) index and

metadata search capabilities

Interconnected ceos.org/ard table
and Connected Data Assets

®
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