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Following the great success of the Data Providers Workshops heid in
2016, 2017, 2018 and 2019, the GEO Community was ready in 2020 to
participate to the st Open Data and Open knowledge Workshop in
China; Covid didn’t allow it and therefore in 2023 the Ist GEO Open
Data Open Knowledge workshop (ODOK) was held at the WMO
Building, Geneva (Switzerland), from 15th to 16th June 2023. The
workshop was organized by the Data Working Group, GEOSS Platform
Team, and GEO Knowledge Hub Team with the overall coordination
done by the GEO Secretariat and the GEO Community.

To foster discussion on Open EO Data and Opf
various areas of the GEO community, nine themg P R ACT I C A L
ODOK. These sessions cover a wide range of topil s E Ss I o N S

Space-based data and data cubes
Very:highTasol tion data To foster Open Knowledge practices, for the very first time, during
Cloud praviders and Open Dataaid Knowled) the workshop, practical sections were held to allow GEO Work

EARTH OBSERVATIONS

Being a workshop widely supported by the GEO community, In two
days of the event, ODOK counted 17 sessions (Thematic and
practical), totalizing 38 hours of content. To fill these sessions, 95
speakers from 76 ditferent organizations from 5 continents
participated (See Annex A).

With this large amount of available content, ODOK created the

perfect atmosphere for sharing content and knowledge related to + InSituData Programme Activities to present to the GEO community how the
Open EO Data and Open EO Knowledge practices. As a result, ODOK « Capacity development data, tools, and knowledge produced in their initiatives can be used.
had approximately 400 participants, 193 in person and nearly 200 « Youth community of practice Those sessions covered various topics:
online. « Open Data & Knowledge principles and Data
« Private sector contributions to the Open Dat3 .

The figure below presents an overview of ODOK through some « Role of Regional GEOs Ezm,:dm e
numbers. We can see that the GEO community actively participated s Knpnetoy prasyraticn arcl diating
gl « Data Cubes applications

The workshop follows the endorsement of the

* Water management and forecast services
Knowledge in 2021, « Crop analysis
95 speakers It aims to enable all GEO Work Programme ac! » analysis using opt tools.
knowledge practices.

i o X : In total, eight practical sessions (hands-on) were held. The figure
Thus, with this wide variety of topics, the G below shows the title of each session. This document deals with
opportunity to discuss the benefits, opport specific details of each session in the following topics.

involved in Open Data and Open Knowledge acti

o

SW00 s - ODOK IN CONTENT
FIRST GEO OPEN DATA I
. Open Space-based Data and D: GEO Mountain: Efficient zonal statistics over complex geometries using
9 sessions PoStGIS
o DAY 1 Towards Open Knowledge
8 hands-on Open In Situ Data GEOGLAM: Cropwatch & In Situ Data collection apps “Field Watch & ¢
n Jiifie 15 (GIS-VideokGPS)
Capacity Development, Nation
GEO Knowledge Hub: GEO Knov K dge Provider hands o
o Open Data Licensing e ge Hub: Gl no\ ige Provider hands on
Wo R KS H 0 F <00 . DAY 2 ¢ Open EO Applications by GWP n cous in situ measurements  into
d 21 . ready for sharing
7 Private Sector, VHR & Cloud Pr]
GEO Open Data Open Knowledge Workshop 2023 PAGE 04 June 16 At o
®

Digital Earth Africa: Digital Earth Africa Platform and avallable applications

GEO Open Dsta Open Knowledge Workshop 2023
GEOGLOWS: Open EO App Delivery of actionable water information

INPE: Satellite Image Time Series Analysis of Earth Observation Data Cubes

PAGE 06

GEO Open Dats Open Knowledge Workshep 2023

Available on the GEO Knowledge Hub
(doi.org/10.60566/tmdyw-qqk49)
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Data Management Plan Self-Assessment Tool
Data and metadata

GEO Data
Sharing

GEO Data
Management

FAIR
Principles

Principles Principles
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( Open standards and Interoperability J
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Definition:
e A formal document outlining how data should be handled during and after the project is completed.
e Consider the many aspects of data management, metadata generation, data preservation before the project begins.

e Lead to data being well-managed in the present and prepared for preservation in the future.

Context:
e Regulatory - Required by national and international funding agencies (eg. European Commission)
e Educational - Familiarize young students with EO data sharing and data management principles

e Internal brainstorm - Enhance team’s implicit knowledge of sharing principles (Standard & interoperability)
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Designed for GEO and FAIR Principles

Excel package (Macro)

10 GEO DMPs and 4 FAIR Principles

Free, open, simple and easy to navigate

Allow templating (Look & feel)

Based on self-assessment

Provide recommendation and guidance

Comprehensive review

Notion of compliance and trajectory
- Tested and validated on 37 e-shape pilots (X2)

- Free download on the GEO Knowledge Hub
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© ofmce Update To keep Lp-1o-Gate wilh security updates, fixes, and improvements, chocse Gheck for Updates.

fx DMP Summary
A

Note: this summary fills from the content entered in previous sections. To edit, please do so in the corresponding section.

DMP-1: METADATA FOR DISCOVERY

c
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nelle forme de

rec sbeen generated on a
compliant catalogue (CSW/Open Search) brokered by the
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Data and all associated metadata will be 1- Applicable 3-Fully GEO DAB (Discovery and Access Broker). The Webservice- (recommendations but no direct Exception due to
discoverable, through catalogues and search but not started | compliant Energy catalogue supporting the GEO-VENER Initiative has |access to the input data will be commercial
engines, and data access and use conditions, been used: The metadata record is available here: made available. Access to restrictions
including licenses, will be clearly indicated. interoperable process (OGC WPS)
5 iat_|ic availahle hased nn i

DMP-2; ONLINE ACCESS
Data will be accessible via online services, 2 - Partly 3-Fully nowcast (i.e. and short term forecast) the i al |Restrictions might apply due to

ata direct d load but  |impl d/ complant variability of the electric consumption on one hand and of |to the type of licence that willbe  |commercial
preferably user-customizable services for ongoing the production of fleet of PV rooftop systems on the other |applied to the final product. restrictions
access, visualization and analysis. hand.

It is avail wiaa lunuter that access a ramate
DMP-3: DATA ENCODING
Data should be structured using encodings that
are widely accepted in the target user 2 - Partly 3-Fully The output format s NetCDF (timeSeries feature type Restrictions might apply according |Exception due to
community and aligned with organizational implemented / N . . " to the type of licence that willbe  |commercial
needs and observing methods, with preference |ongoing onpllant using CF Convention metadata encoding). applied to the final product. restrictions
given to non-proprietary international
standards.
The encoding of the output data is NetCDF (timeSeries
DMP-4; DATA DOCUMENTATION feature type using CF Convention metadata encoding).
Data will be comprehensively documented, 150 19139 Metadata record describing and providign
including all elements necessary to access, use, accss to the pilot process and ressourecs is available in a
understand, and process, preferably via formal . 2 - Partly CSW catalog: http://geocatalog. webservice- Restrictions might apply according |Exception due to
1 - Applicable
lmolemented . comnerl
community-approved standards. To the extent ongoing a/d9f3542d-2626-4294-b61e-c356faf0741f applied to the final product. restrictions
possible, data will also be described in peer- This catalogue is weekly harvested by the GEO DAB
GEO-DMP3  GEO-DMP4 | GEO-DMP5  GEO-DMPS | GEO-DMP7  GEO-DMP8 | GEO-DMPS  GEO-DMP10  FAIR-1  FAIR-2 | FAIR-3  FAIR-4  FAR-5  YowDMP | 4

gt Esenmemsnion s pc
[ femplissage - Z
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EXPORT TO

WORD

<--TO START

BACK TO EDITDMP - 1 --->

BACKTO EDITDMP - 2 —>

BACK TO EDIT DMP - 3 —->

BACK TO EDIT DMP - 4 --->

<> {E0 -DMP 2
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2024 - Optimize data sharing and interoperability of GEO sharing principles q DMP OD'DG D

e DMP OPIDoR platform: https://dmp.opidor.fr/

o Models, tools and online services in support of machine-actionable Data Management Plan

O Import and export via API

e Adapt a data model compliant with GEO Data Sharing and Data Management Principles
e Link with data-related services registries (technical resources, PIDs, vocabularies, metadata standards, ...)

e Encourage sharing principles’ for funder, institutional policies and the GEO community
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https://dmp.opidor.fr/
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Take Away Message
® The tool offers a powerful and flexible formal framework to assess compliance
of data and services towards GEO and FAIR Principles
e Trajectory and Compliance features support the concept of a “living document”
e Automatic generation of a Data Management Plan document
e GEO-FAIR DMP Self Assessment Tool:

e https://gkhub.earthobservations.org/records/0Oksgt-7v316

e Stay tunein 2024 for a GEO machine actionable Data Management Plan !
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https://gkhub.earthobservations.org/records/0ksgt-7v316
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Dialogue Series and Data Management
Principles Implementation Guidelines

Bente Lilja Bye, Marie-Francoise Voidrot

BLB, 0GC Bente Lilja
Bye
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OUTLINE

History & Timeline

The GEO data sharing and data management principles

Advocate - Engage - Deliver : The GEO dialogue series

Guides and capacity development material



GEO Timeline- Strategies LD srowron
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IL Ad hoc GEO L Global Earth Observing System of IL GEO Strategy 2016- L Post 2025
Systems - 10-Year Implementation Plan 2025

The societal benefits of Earth Observation cannot be achieved without data sharing. The

following are GEOSS data sharing principles: G€O DATA SHARING PRINCIPLES

Data, metadata and products will be shared as Open Data by default, by making them available
as part of the GEOSS Data Collection of Open Resources for Everyone (Data-CORE) without

° There will be full and open exchange of data, metadata, and products shared within
GEOSS, while recognizing relevant international instruments and national policies charge or restrictions on re-use, subject to the conditions of registration and attribution when
and legislation. the cate are reused;

b All shared data, metadata, and prOdUCtS will be made available with minimum time Where international instruments, national policies or legislation preclude the sharing of data as

de|ay and at minimum cost. Open Data, data should be made available with minimal restrictions on use and at no more
than the cost of reproduction and distribution

° All shared data, metadata, and products for use in education and research will be
encouraged to be made available free of charge or at no more than the cost of 3 All shared data, products and metadata will be made available with minimum time delay
Reproduction.

Use of data or products does not necessarily imply agreement with or endorsement of the
purpose behind the gathering of such data.

From “Kunnskapsgrunnlag GEO” by Bente Lilja Bye for The Norwegian Environmental Agency, 2022
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GEO Timeline- Data management & s
Dialogues

2 2 2 2 2 2 2 2
0 0 0 0 0 0 0 0
1 1 2 2 2 2 2 2
4 5 o) 1 2 3 3 3
L Data L GEOSS Data L GEO Open L Revised GEO L GEO L ODOK Ministerial
Management Management Knowledge Data Sharing Dialogue
Principles Task Principles Statement and Data Series 2
Force Management
4 N Principles
GEO_Data GEO
Series 1
\_ /

From “Kunnskapsgrunnlag GEQO” by Bente Lilja Bye for The Norwegian Environmental Agency, 2022



GED DATA SHARING PRINCIPLES

Data, metadata and products will be shared as Open Data by default, by
making them available as part of the GEOSS Data Collection of Open
Resources for Everyone (Data-CORE) without charge or restrictions on
re-use, subject to the conditions of registration and attribution when the data

are re-used:;

Where international instruments, national policies or legislation preclude the
sharing of data as Open Data, data should be made available with minimal
restrictions on use and at no more than the cost of reproduction and
distribution

All shared data, products and metadata will be made available with
minimum time delay




Yata Management Principles

%0 GROUP ON

EARTH OBSERVATIONS

== @ Discoverability
' @Accessibility USABILITY

‘ @ Encoding
\ & @ Documentation

@ Provenance

_ @ Quallty control

PRESERVATION

Preservation

= — @Verification

CURATION ==

@ Review and processing

@ Identifiers —
[ —

e —

Reference: Revised GEO Data Management Principles Implementation Guidelines 2022



https://www.earthobservations.org/documents/pb/me_202206/PB-23-11_Revised%20GEO%20Data%20Management%20Principles%20Implementation%20Guidelines.pdf

Discoverability

DMP-1. Data and all associated metadata will be
discoverable through catalogues and search engines, and
data access and use conditions, including licenses, will be
clearly indicated.

Accessibility

DMP-2. Data will be accessible via online services,
including, at minimum, direct download but preferably
user-customizable services for visualization and
computation.

Usability

DMP-3. Data will be structured using encodings that
are widely accepted in the target user community and
aligned with organizational needs and observing
methods, with preference given to non-proprietary
international standards.

DMP-4. Data will be comprehensively documented,
including all elements necessary to access, use,
understand, and process, preferably via formal
structured metadata based on international or
community-approved standards. To the extent possible,
data will also be described in peer-reviewed
publications referenced in the metadata record.
DMP-5. Data will include provenance metadata
indicating the origin and processing history of raw
observations and derived products, to ensure full
traceability of the product chain.

DMP-6. Data will be quality-controlled and the results of
quality control shall be indicated in metadata; data
made available in advance of quality control will be
flagged in metadata as unchecked.

DOOOO00O0O

Discovery

Access

Encoding

Documentation

Provenance

Quality Control

Preservation

Verification

Review and Processing

Identifiers

Data management principles

Preservation

DMP-7. Data will be protected from loss and preserved
for future use; preservation planning will be for the long
term and include guidelines for loss prevention,
retention schedules, and disposal or transfer
procedures.

DMP-8. Data and associated metadata held in data
management systems will be periodically verified to
ensure integrity, authenticity and readability.

Curation

DMP-9. Data will be managed to perform corrections
and updates in accordance with reviews, and to enable
reprocessing as appropriate; where applicable this shall
follow established and agreed procedures.

DMP-10. Data will be assigned appropriate persistent,
resolvable identifiers to enable documents to cite the
data on which they are based and to enable data
providers to receive acknowledgement of use of their
data.



The GEO Data Working Group

In-Situ data Data Sharing & Data Law & Policy

Management
Principles

GEO Dialogue Series 2023 - Discover with us the strategies for a collaborative NOVEMBER 2023

world



The GEO Working Group — Motivation

The GEO data sharing and data management principles need to be advocated, the Earth observation community
needs to be engaged, and concrete results need to be delivered and made available

Biodiversity and
Ecosystem Sustainability ADVOCATE

Water Resources
Management

Disaster Resilience

Sustainable
Urban Development

| o

™
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2

Public' Health Food Security and
Surveillance Sustainable Agriculture
Infrastructure and
Transport Management
GEO Dialogue Series 2023 - Discover with us the strategies for a collaborative NOVEMBER 2023

world



GED Open Knowledge

Open
Reproducible
Research

NOVEMBER 2023




2022 Dialogue series:
GEO Data Sharing and Data
Management Principles

Data life cycle

Data sharing principles
Discoverability(DMP1)

Accessibility (DMP 2)

Usability (DPM3-6)

Preservation (DMP7-DMP8)

Curation (DMP9-DMP10)

Data Management Self-Assessment Tool

\

2023 Dialogue series:
GEO Open Knowledge Statement

Open Knowledge, Open Science

Open Data, Open Access

Open Reproducible Research

Open Software, Open Infrastructure, Open Hardware
Open Education, Open Evaluation

Citizen and Participatory Science Overarching Goals of
Open Knowledge

Diversity of Knowledge

How to go towards Open Knowledge for GEO
Self-Assessment Tool progress and

G-Regs for In Situ Requirements

Recordings and packages on GEO Knowledge Hub:

https://gkhub.earthobservations.org/

GEO Dialogue Series 2023 - Discover with us the strategies for a collaborative NOVEMBER 2023

woarld



Become part of the GEO community!

GEO

- WORKSHOP Knowledge Hub
(K@Q J

Listen to the 2023 Workshop on Visit the GEO Knowledge Hub

Open Data And Open Knowledge . 2022 Dialogues series recordings

« Data Management Self
https://gkhub.earthobservations.o Assessment Tool

rg/packages/pfty5-y6482 « 2023 Dialogue series recordings

Visit the GEO Knowledge Hub!

GEO Dialogue Series 2023 - Discover with us the strategies for a collaborative NOVEMBER 2023

world



Bente Lilja Bye

Contact Us
LINKEDIN
https://www.linkedin.com/in/bente-lilja-bye/
FOR QUESTIONS AND CLARIFICATIONS EMAIL ADDRESS

bente@blb.as

Bente Lilja Bye Marie-Francoise Voidrot
@PlanetBye @twitt._mfv 0N (o

IMAGE CREDIT: NASA IMAGE BY NORMAN KURING, NASA’S OCL!:I\? COLOR)

.

GEO Dialogue Series 2023 - Discover with us the strategies for a collaborative world NOVEMBER 2023
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OUTLINE

1. Why Is data licensing important?

2. Advancing data licensing in GEO

3. Advancing data licensing in NOAA

4., Recommended Implementation Actions
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Why Is Data Licensing Important?

e Describing data as “Full and Open” or “Open Data by Default”
provides insufficient legal certainty for many data users.

e Custom “end user license agreements” or data “terms and
conditions” often include legally problematic terms and require close

legal review to understand.

* The uncertainty and lack of consistency creates barriers to data use.
The international community is moving towards the solution of

standard open data licenses.
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Advancing Data Licensing in GEO

* The GEO Programme Board directed the Data Working Group (DWG)
to prepare guidelines regarding open data licensing (Action PB-24.05).

* In February 2023, the GEO Programme Board approved Data
Licensing Guidance developed by the Law & Policy Subgroup of the
GEO Data Working Group.

* In June 2023, the Law & Policy Subgroup hosted a session at the GEO
Open Data/Open Knowledge Workshop to discuss implementation.
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Advancing Data Licensing in GEO

* The following data licenses are consistent with the GEO Data Sharing
Principles:
* Creative Commons Zero 1.0 Universal Public Domain Dedication (CCO)
* Open Data Commons Public Domain Dedication and License (PDDL) v1.0
e Creative Commons Attribution 4.0 International (CC BY 4.0)

* GEO Members, Participating Organizations, and other entities that
share open, unrestricted data should clearly license such data using
only one of these licenses. Custom license agreements should not be
used, and these standard licenses should not be modified or
augmented with additional text.
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https://gkhub.earthobservations.org/records/nxzjn-qx554

GEOWEEK #TheEarthTalks GEO WEEK & Ministerial Summit 2023

Recommended implementation actions from ODOK
Workshop LP Session

* Work with GEO activities towards applying a recommended open
license to their data and products.

* Ensure GEO platforms that host data or information (e.g., the GEO
Knowledge Hub) require providers to include an open license.

* Work with the GEO Secretariat to identify metrics to track adoption of
standard open data licenses.

* Seek the support of the regional GEOs in implementing data licensing
guidance.
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Recommended implementation actions from ODOK Workshop
LP Session

* Explore opportunities to highlight the importance of open data
licensing at the GEO Ministerial.

* Develop simple open data licensing implementation instructions.

* Explore options for addressing stakeholder concerns about existing
open data licenses, in collaboration with groups like Creative
Commons (a GEO Participating Organization).

* Effectively and repeatedly communicate the benefit of open data
licensing, success stories, and the importance of licensing for users
and open knowledge.
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Use Case: Advancing Data Licensing at US NOAA
e Starting to use CCO for NOAA data.

* Encouraging the use of CCO or CC BY for external data provided to
NOAA (from contractors, grantees, interagency and international
partners, voluntarily from the public).

* Seeking opportunities to emphasize the importance and simplicity of
using standard open data licenses with data providers and
international organizations.
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What can GEO Member Organizations do to advance open data
licensing?

* If you are a data provider, consider using CCO or CC BY for your own
data.

* If you are a data user, consider encouraging the use of CCO or CC BY
for external data provided to you.

* Seek opportunities to emphasize the importance and simplicity of
using standard open data licenses with data providers and
international organizations
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GEO DATAWG - LAW & POLICY SUBGROUP MEMBERS

* Paola De Salvo (GEOSec)

* Bob Downs (Data WG co-chair)
e Derek Hanson (LP co-chair)

e Jordi Salinas (LP co-chair)

* Mariel Borowitz

* Gilberto Camara (former GEOSec) °

Bob Chen
e Estelle Chou

. C
o T
. A

nuang Liu
nomas Mclnerney

bert Momo

e Ado Muhammad

e Vi

iola Otieno

Lea Shanley (former LP co-chair)

* Fraser Taylor
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GEO DATA WG - Law & Policy Subgroup

« Paola De Salvo, GEO Secretariat: pdesalvo@geosec.org
 Derek Hanson, JD, co-Chair: derek.hanson@noaa.gov

« Jordi Salinas, JD, co-Chair: jordisandalinas@gmail.com
 Lea Shanley, PhD, former co-Chair: Ishanley@icsi.Berkeley.edu

 Open Data Licensing Guidance:
« https://www.earthobservations.org/geo_blog obs.php?id=590
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In situ data activities

GEO Open Knowledge and Data WG

7 November 2023

Jose Miguel
Rubio

Special Thanks to Helen Glaves (BGS, Co-Chair of the In Situ SG)
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Prioritising in situ data in GEO

« Coordination of in-situ data community within GEO: declarations from several Ministerial
Summits have called for strengthening this coordination

« GEOSS In Situ Observation Resources Task Team report (2018) highlighted need and
potential benefits for coordination of in-situ data

« Canberra Declaration (November 2019):

* recognises the critical role that in-situ data collected from the atmosphere, land, and
water plays in achieving GEO’s mission;

« calls for GEO community to develop a strategy to address the challenges in this
area and to demonstrate progress in implementation
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GEO In situ data subgroup: drivers

 Newly established Data Working Group (2020) identified key action areas:
* In situ data —> In Situ Data Subgroup
« data ethics/law/policy
- data sharing and data management principles

« GEO Mid-Term Evaluation (2021) called for improved availability and integration of in-situ
data through the implementation of the GEOSS Data Sharing and Management Principles

« |dentified need for a GEO in situ data strategy
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In situ data subgroup: priorities

« Characterisation of the in-situ data landscape including:

« Common barriers to data sharing and re-use
* Identifying/mapping/gap analysis of in-situ data providers within the GEOSS platform
« Engaging with existing networks focused on domain level coordination of in-situ data

« Engaging with GWP activities to identify specific requirements including challenges,
data gaps and priorities

« Developing a first set of strategic objectives and advancing an in-situ data strategy for
GEO
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In-situ data: priorities for GEO

 ldentifying current challenges associated with making in-situ data open and accessible

« Requirements gathering for in-situ data within in GEO, including from GWP activities and
other relevant stakeholders e.g. UN agencies (use of G-regs)

« Definition of essential variables (EVs) required by thematic domains such as climate,
mountain environments, climate, oceans, and urban resilience.

« Availability of high quality in-situ data required for calibration and validation of Earth
observations, and as training data for new technologies e.g. Al / ML

« Supporting GWP activities and other related initiatives working towards integration of
heterogeneous data especially EO and in-situ measurements
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OUTLINE

What 1s GOOS?

Co-designing solutions to societal iIssues

Co-design pilot —local example

Links to GEO Open Knowledge and Data Hub



Why observe the ocean?

Climate and weather Ocean health

Coastal communities

The ocean plays a huge role in the Overfishing, climate change and
Earth’s climate and weather. At the pollution are putting these vital natural
same time, it is being affected by ocean’s services at risk, and their
climate change. impacts are critically under-observed.

Communities in many less developed
areas are particularly at risk from
changing weather and ocean patterns,
and increased disaster risk.

If we haven’t got data underpinning our decisions, we might as well be
guessing at solutions

45



GOOS Today

| « 84 countries, 8,700+ observing platforms,
A3 13 global networks

« More than 100,000 observations per day
- delivering an accessible, safe and
productive ocean

|

WS S P g S
.. =

« Global observing networks, e.g. Argo, GO-
SHIP, Drifting Buoys, plus emerging
networks, e.g., OceanGliders, HF Radar.

P

' . : : v;-’} .: _'
T ':‘:'.. ..’:f i ';:: < .::' s ',_:r" € .-c- . .;{‘I . ’v_...;: ':;;
! .': ":" ~ IR ::.: ..://': ..0 .Q?ﬂ.. ..o. ’o
;'. g '.- ¢ ° ‘@Shipbased aerological measurements - SOT/ASAP “The Weather fOI’eCGStlng SyStemS WIII
et Lot 2o G ip based meteorological measurements - o . y
TN s oo measu,e:neng;ligiﬁggi run off the rails if they don’t have the
r3 Ip based aerological measurements - . .
[+] HF radars surface pressure information over the
3 Ine (+) Animal borne sensors . P
Sea level gauge - GLOSS ocean to constrain them” - Lars Peter
@ Biogeochemical and deep floats - Argo . . o
- A Riishojgaard, Director of the Earth
o System Branch WMO

B Moored buoys - DBCP
Ship based oceanographic measurements - SOT/SOOP-XBT
Ship based oceanographic measurements - SOT/SOOP-XBT

oS R S GO-SHIP WWW.0cean-ops.org/reportcard2022 46
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http://www.ocean-ops.org/reportcard

The Global -
Ocean = J ./
Observing &

System ',

2030 Strategy

Underpinning a wide range of
applications

- Research and innovation

Vision: Atruly global
ocean observing system
that delivers the essential
information needed for our
sustainable development,
safety, wellbeing and
prosperity

) Satellite
Observations and in situ
networks

Global
Regional
National

Data Real-time
Management data systems

B/ Oceanand
Analysis, = coupled

Models climate
N models

Reanalysis
Projections

Scenarios
Indicators

Climate
forecasts

Weather
forecasts

Ocean
forecasts

Harmful algal
blooms

Coastal flood
warnings

Severe storm
warnings

Tsunami
warnings

Decision
support
systems

Sustainability
indicators
and tools

Disaster risk
assessment

Ocean health
assessments
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G®8S | Ocean Observing Co-Design

by The Global Ocean Observing System

The Global Ocean Observing System

Ocean Observing Co-Design will
develop a more
to evolve a truly



G®8S | Ocean Observing Co-Design
— Co0-DESIGN to bring about a STEP CHANGE

Year 1-2 Year 2-3 Year 3-4

ENGAGEMENT & DESIGN PILOT ACTIVITY IMPLEMENTATION

Engaging with user Fill observing system gaps and Maximize Return On

communities to inform pilot evaluate solutions Investment

B4 Refine delivery of ocean Embed across global
information observing systems
Tools for tracking and reporting of success

IH
’"\’\Qf m Continuous engagement and feedback from user communities

Develop standards and processes




G®8S | Ocean Observing Co-Design

by The Global Ocean Observing System

— The Greater Agulhas Current Pilot Region
n

e e o o]
L o o

~ s Boundary Currents

51



— BOUNDARY CURRENTS ==

Core coordination

END USERS:
User Engagement YSERS

Value assessment

Weather services

Regional
. Lo . L . fisheries
Observing System Prediction System Products & Services Pilot implementation
Inven'Fory of observing - Engage_e regio_n_al ocean - ldentify existing regional | - Cross borfjer Ocean Industries,
capacity modeling facility products cooperation e.2. shiobin
Cross community - Design for OSSE’s with - ldentify delivery needs - Continuous assessment 8- SNIPPINg
workshop partner SynObs (app, web, etc.) with stakeholders .
- Scope design with - Assess assimilation and - ldentify data flow for Marine resource
regional partners model bias products management
- Assess gaps in data - Develop new test
pathways products

Pilot Region: Agulhas Current

52



Ocean Observing Co-Design
by The Global Ocean Observing System

Co-Design Exemplars

=3
=@

L o
— 1




\ZIXEEK #TheEarthTalks GEO WEEK & Ministerial Summit 2023

MINISTERIAL
SUMMIT

Impacts to Open Data and Knowledge ?

« Targeted data streams by co-design — how does this
Impact GEO?

 How do we achieve greater collaboration along the entire
value chain — from ocean observations to end users?

 Focus here has been on ocean observations, but should
we treat satellite observations in the same manner?



35 Essential Ocean Variables (EOVs)

Physics Biogeochemistry Biology & ecosystems

DO 96O6H OO0 e
SO0 02080 000

e e @ Cross-disciplinary @m g
eTS 080 OO

¢ g \

g 3 P o N
\(I/V C \Q\’/ United Nations {{/ " “/
\Q J Climate Change \i\ b’/

% %

Convention on

Biological Diversity
I

SENDAI FRAMEWORK

FOR DISASTER RISK REDUCTION 2015-2030

THE LAW
OF THE SEA



Data is not information,
information is not knowledge,
knowledge is not understandmg,
understandmg ls@not wnsdom
Stoll and Einstein -
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European dataspaces and how they can
Influence the future of the open data

sharing
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What is a Data Space?

An infrastructure that enables data transactions between different data ecosystem parties
based on a governance framework. [1]

The act of bringing together relevant data infrastructures and governance frameworks in
European order to facilitate data pooling and sharing [2].

Commission

Data Spaces:
(i) deploy data-sharing tools and services for the pooling, processing and sharing of
data by an open number of organisations, as well as federate energy-efficient and
trustworthy cloud capacities and related services;
(i) include data governance structures, compatible with relevant EU legislation, which
determine, in a transparent and FAIR way, the rights concerning access to and
processing of the data;
(iii) improve the availability, quality and interoperability of data — both in domain-
specific settings and across sectors.

[1] Starter Kit for Data Space Designers. Version 1.0 | March 2023. Data Spaces Support Center
https://dssc.eu/wp-content/uploads/2023/03/DSSC-Starterkit-Version-1.0.pdf
[2] Staff working document on data spaces https://digital-strategy.ec.europa.eu/en/library/staff-working-document-data-spaces 60



https://dssc.eu/wp-content/uploads/2023/03/DSSC-Starterkit-Version-1.0.pdf
https://digital-strategy.ec.europa.eu/en/library/staff-working-document-data-spaces

Data Spaces Difficulties we face:
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the same time Trust, Governance and Data

Sovereignty?

— Ny - :
“ apiisha B | §
¢ ¥¥y Saps

Q > c > c
léO E 9 "U:; 9 EUROPEAN

(@) + o +
< c = @ S
O (@) > = 0

O o ()
Q Q (o o o
+ o 9 o
e Ic = )3
= - o
O =

@



Extending the industry data space definition

* In the industry definition of Data Space (IDSA), static assets are shared
between two participants in a secured channel.

* |t requires that both (client and server) have cONnnector software.

* In this def. Data sharing becomes the opposite of open data!!
* This is not the GEO Data Sharing principles definition. Confusing!

 Questions

* How to combine open data (INSPIRE, etc) with secured data in a data space?
* How to share queryble (dynamic) assets?

* How to allow for data processing in the data space?

* How to do loosely coupled and still provide enough trust?



Who a open data + dataspace could work

WPS (OGC API process
analyzing data
(connector D)

(Q

SOS (Sensor Things API)
providing observations
(connector B)

(Q

WCS/WFS (OGC API
coverages or features)
providing data
(connector A)

| request to
@ process from
connector A

orB

WMS/WMTS (OGC API
tiles or maps visualizing
data connector C

(Q

request data from
connector B

request data from

Adding:
Geospatial Services, APls
Open Nodes

Integrated client
requesting data
(connector E)

(Q

I
Metadata :
catalogue (OGC API | | request data from Testing Agent Log files
r.ec.o.rds) and Open Node | connector A, B, Cor acting as Clearing
definitions server under test b D CHDUEE
regislter own dataset (ONU) i | | @
querylavailable dataset | | |

|
|
|
|
|
|
connector A |
|
|
|
|
|
|
|

Node Connector

I details concerning datal echange

—— —— —— e e T T e T —I—I

Under Test

(CuT)

| request information on participant

Information about

Testing Agent
participants request

acting as Parls check status of connector
device certificate

(Q | |

certificates for connector A and B

request DAT |

Testing Agent Generates tokens

acting as DAPS

CQ

Legend

Validated open source component behaving
according to specification

CA QOCSP Server
Certificate Online Certificate
Authority Status Protocol

This approach is different from the one presented in: IDS as a Foundation for Open Data
Ecosystems, Chapter 14, Kirstein F. and Bohlen V. Designing Data Spaces

The Ecosystem Approach to Competitive Advantage,
https://link.springer.com/book/10.1007/978-3-030-93975-5

ONU represents an instance of any yellow node type without connector
CUT represents an instance of any yellow node types tested through a connector.

Geospatial Web Service or modern OGC API

| @ Identity certificate issued by the CA

Component for testing a CUT




Some solutions to break silos in the GDDS

e Share and combine

* In situ data using Sensor Things API (and STAplus), in collaborat
with USAGE : .

* Gridded data in datacubes, in collaboration with B3 and
FAIRICUBE.

* Using semantics. Two approaches
* The Green Deal Information Model (GDIM)

* Data can be converted in to a general RDF model respecting the original
data attributes.

* Focus on variables/observedProperties
* Tag them with variable name, EV, UoM

* Report provenance of the variables (methodology to obtain the data and
applied post-processing)

 Test OGC web services and OGC web APIs with IDSA
connectors.

Co-funded by the European
Union, Switzerland and the
United Kingdom




Layer destruction and reconstruction

for the GDDS

S .
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1
Semantic ¢ =3 «, Dimension J
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RDF representation of mainly vector data /,' DC representation of mainly raster data
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“Dataspaces are not a data integration approach; rather, they are more of a data co-existence approach. The goal of dataspace support is to provide base Halevy et al.
functionality over all data sources, regardless of how integrated they are.” [6]
‘A data space is defined as a decentralised infrastructure for trustworthy data sharing and exchange in data ecosystems based in commonly agreed Nagel [7]
principles.”
[]
“A dataspace system manages the large-scale heterogeneous collection of data distributed over various data sources in different formats. It addresses the Singh [8]
a I S a a a a‘ e structured, semi-structured, and unstructured data in coordinated manner without presuming the semantic integration among them.”
L] “to provide various of the benefits of classical data integration, but with reduced up-front costs, combined with opportunities for incremental refinement, Hedeler et al.
enabling a “pay-as-you-go” approach.” [91
“enable agile data integration with much lower upfront and maintenance costs.” Hedeler et al.
(19]
“A dataspace system processes data, with various formats, accessible through many systems with different interfaces, such as relational, sequential, XML, RDF, Wang et al.
. . .. etc. Unlike data integration over DBMS, a dataspace system does not have full control on its data, and gradually integrates data as necessary.” 1
[ J N O WO rIdWI d e a reed d efl n Itl O n “Dataspace Support Platforms envision data integration systems where the amount of upfront effort is much smaller. The system should be able to bootstrap  Das Sarma et
itself and provide some useful services with no human intervention. Over time, through user feedback or as sources are added and the data management al. [12]

needs become clearer, the system evolves in a pay-as-you-go fashion.”

“Dataspace is defined as a set of participants and a set of relationships among them.”

Singh and Jain

« General consensus on: o
.
Real-time Linked Dataspace combines the pay-as-you-go paradigm of dataspaces with Linked Data, Knowledge Graphs, and real-time stream and event Curry [14],
. - . processing capabilities to support the large-scale distributed heterogeneous collection of streams, events, and data sources.” Curry et al.
- Distributed data sh dat t -
IStripute ala snaring (nNo data centers, no ,
“any ecosystem of data models, datasets, ontologies, data sharing contracts and specialised management services (i.e., as often provided by data centres, Scerri et al.

data lakes)

* Openness (no fixed number of participants,
multiple roles supported)

« Governance (no anarchy)

stores, repositories, individually or within ‘data lakes’), together with soft competencies around it (i.e, governance, social interactions, business processes).”

N

o

[16]

European Strategy for Data
° DIVe rgent VIeWS: Em‘bmqdmu::ﬁ;?:‘s;“s (\‘ A common European data space, a single market for data
. . D eSS v\"’\ 9 —_ Esla c:n flow wnhcl? the
- Academic literature: e ‘<_) T
_ _ _ ® | e b
» Light system (no data integration, value added - B
through incremental development) D .
_ o s £ ool iy
« European Union (European Strategy for Data) 7= POV : .
« Common European Data Space(s) fracatech DR DATA

Added value: security, trust, data sovereignty
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Data spaces and GEOSS

* GEOSS

» A data space (GEOSS Platform) +
enhancements for Earth Intelligence

« Common European Data Space(s)

« A data space + support to data trust

« Contributing to GEO/GEQOSS through
EuroGEO

e e GEO WEEK #TheEarthTalks GEO WEEK & Ministerial Summit 2023

Dataspaces are not a data integration approach; rather, they are
more of a data co-existence approach. The goal of dataspace sup-
port is to provide base functionality over all data sources, regardless
of how integrated they are. For example, a DSSP can provide key-
word search over all of its data sources, similar to that provided
by existing desktop search systems. When more sophisticated op-
erations are required, such as relational-style queries, data mining,
or monitoring over certain sources, then additional effort can be
applied to more closely integrate those sources in an incremental,
“pay-as-you-go” fashion.

M. Franklin, A. Halevy, and D. Maier, “From databases to dataspaces: a new abstraction for information
management,” SIGMOD Rec., vol. 34, no. 4, pp. 27-33, Dec. 2005, doi: 10.1145/1107499.1107502.
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GEOSS ﬁ
ﬁ KAJOD »I’I.ATFURM FLUS

Data spaces as Digital Ecosystems

GEOSS Platform Plus
D3.3

The GEOSS Overarching Architecture-
v1.0

Tt Grvepment, N, 10

A Digital Ecosystem emulates Natural Ecosystems
« Multiple ‘species’ (autonomous entities) collaborating and competing
* In a (digital) ‘environment’
» Carrying out different functions
» Contributing to a ‘service’ for the human society
» To be protected (governance)

* No fixed set of participants (‘species’) @ GRE AT

D3.1:ltisl Bueprint of the GODS Reference Architecture GREAT

* No fixed set of requirements, only one or more general ‘services’ (e.g., generating r’ Green Deal Data Space
Earth Intelligence, secure sharing) @
* Ready to changes E 'Ei E ro GREAT
» Participants can enrich the DE providing tools and services on top of the existing
ones ﬁ il
+ Security and trust -
«  Generation of knowledge for Earth Intelligence E

science & innovation
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How to build a data space: soft infrastructures =
« (Light) agreements and rules for participation &
« Governance rules @
« Technical specifications %,
 Logical ‘building blocks’ / ‘enablers’ = )
« Core services for data space enablement é\@ & -
» Data discovery and addressing == Tt Notate n;;;s i :
 ‘Facilitators’ to make life easier to intermediate :ﬂ
users
- Data (syntactical) harmonization chéﬁig
- Open APIs 7o) o fr?
ol ol
§;§é gs;ifmnencge&i‘nnovation €O CROUP ON
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Upscaling federated infrastructures in the EU
for policy support and better user experience.
Digital EO Infrastructures and Initiatives: A
review framework based on open principles

gy : :
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Digital EO Infrastructures and Initiatives: A review framework based on open principles

From a user-driven perspective, a series of requirements spanning from discoverability of available
datasets, models, services, to transparency of pricing, from the problem of service sustainability to
service redundancy, transparency of costs and technical specs, interoperability and accessibility, were E|
investigated by reviewing over 150 digital platforms

infrastructures. To complement the work, also a series of advisory technological enablers are provided
in order to alleviate user’s challenges and enhance interconnection amongst the services, thus
facilitating the interoperability between platforms and fostering the discoverability of available services

€O GROUP ON
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Context background

* The landscape of EO digital platforms is fragmented
* Limitations currently faced by the users

* Discoverability: no single place where all the information on available services and costs
can be found

* Developers often struggle to find the services that match their needs

* No information about users’ uptake and level of satisfaction on the current usage of the
platforms

* Users’ feedback hardly taken into account. Top-down design of platforms does not always
take into account the diverse needs of under-represented communities (e.g. indigenous
communities)

e _Qverlapping services

‘\ﬁ% science & innovation
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Survey for use cases

* Gaining understanding of users’ pain points / bottlenecks, wishes and ideas; making users
feel heard; gathering feedback; helping platforms implement a long-term co-design strategy

* Promoting strengths of current digital infrastructure’s offer; improving discoverability of
available services; improving overall impact and visibility of EU Digital Platforms

* Identifying gaps in the current offer vs. users’ demand; informing stakeholders on how to fill
existing gaps; promoting a seamless, inclusive user experience of existing infrastructures in
the context of EuroGEO

* Developing a set of meaningful key performance indicators (KPIs) for the platforms’ self
assessment

* I|dentifying “technological enablers”: successful, reusable technologies that facilitate
integration, interoperability and reuse of components

SN

k><“ Dg[éir;;nggt: nnovation
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Dimensions for evaluation of digital platforms

Interoperability

Documentation

Accessibility

Customization / tailored services
Data & model sharing
Sustainability

Costs

Support / community

Datasets availability & quality
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Dimensions for evaluation of digital platforms — Insights |

Interoperability

« Multiple platforms; not clear
picture of all the offer; rather
difficult to compare offers from
different providers

* No single entry point;
redundancy of services, need
multiple logins to use services
from different platforms

* no interoperability

Documentation

« Steep learning curve to start

« Documentation not always up-
to-date. Need for updated
documentation, webinars and
tutorials

Accessibility

Not clear what services are
offered and if they fit users’
needs, often subscription is
neaded to try out services

Users should be able to access
a basic set of services for free
for sandboxing and evaluate if
the offer fits their needs
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Customization

e Customization of environment — * Facilitate data and model

Data & model sharing

preferred in-house solutions sharing and reuse

Need for tailored services for
near-real time kind of users; ) o
Sustainability

« Sustainability of platforms after
public funding period not
always clear

several levels of functionalities
for data provision;

demand for decision is getting
faster; capacity problems in
areas with conflicts; need

#TheEarthTalks

GEO WEEK & Ministerial Summit 2023

Dimensions for evaluation of digital platforms — Insights |l

Costs

Pricing of services not fully
transparent.

Costs difficult to estimate.
Ability to assess and control
costs. Ideally implement pre-
paid or threshold. Pay per
use. Scalability of the costs

SV2
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Dimensions for evaluation of digital platforms — Insights |l

Datasets availability & Datasets availability &
quality quality

both commercial and technical. - Need for in-situ data, data Quality check for data
Ideally provided in different harmonisation and proper
languages metadata.

* Effective communication - Data providers are usually not

Support / community

 Effective and quick support,

« Licensing of data

Need to access and integrate
datasets from multiple

channels: competent helpdesk,
forum, bug tracker. Timely
assistance

part of the projects and
therefore no financial support
can be allocated for data
harmonisation and
documentation.

platforms using open
standards and APIs
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Thank you

Albana Konal, Margherita Di Leo?, Brooke Tapsall®, Marco Minghinil, Alexander Kotsev?

1: European Commission, Joint Research Centre (JRC), Ispra, Italy
2: Arcadia SIT, under contract with the European Commission, JRC, Ispra, Italy
3: AGICS OU, under contract with the European Commission, JRC, Ispra, Italy
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From Data to Open Knowledge
Implementation: efforts to grow
the value chain

From Data to Knowledge using the GEOSS platform

Tuesday 07.11.2023 G reg Ory

Giuliani
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Land Degradation...

.. IS undermining the well-being of 3+ billion people ﬁ

Cost about 10% of the world’s annual gross product through loss of
biodiversity and ecosystem services.

75% of Earth’s land areas are substantially degraded (90% by 2050).

Exacerbating biodiversity loss, climate change and leading to mass
migration, conflict and major food security concerns.

Avoiding, reducing and reversing land degradation and restoring
degraded land is an urgent priority to protect the biodiversity and
ecosystem services that are vital to life on Earth.

There is an immediate need to enhance national capacities to
undertake quantitative assessments and corresponding mapping of
their degraded lands.
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GEO-LDN

LAND
@ DEGRADATION ABOUT US ¥ LDN TOOLBOX ¥ EVENTS v NEWS ¥ GET INVOLVED v
NEUTRALITY

Group on Earth Observations

Learn More

GEO-LDN FLAGSHIP

The GEO Land Degradation Neutrality Flagship (GEO-LDN) is a
stakeholder-driven initiative that was launched in 2018 during
the Group on Earth Observations Week in Kyoto, Japan. It brings
together Earth observation data providers and governments to
develop minimum data quality standards, analytical tools and
capacity building needed to strengthen land degradation

monitoring and reporting, using remote sensing and data

Saving the world using Earth Observation
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Objective of the GPP use-case

GEOSS

PLATFORM PLUS

L

Building an integrated & reporducible method to support Assessment and Monitoring/Evaluation

“ Module B
0?\ LDN baseline at time
N of implementation
'4
74/ Module A
» .Modubi , Phase 1: Description and Q LDN vision: to sustain and improve
'O:’toﬁu chanc;. n Assessment the stocks of land-based natural
a W';‘W Understand the land use/ capital and associated flows of
capita landscape ecosystems services, to support
L / . \\ future prosperity and security of
- id , b, humankind
evaluation $ Phase 2: Visioning and
Evaluate the land use/ goal setting ,
& L landscape outcomes ILUP-ILM | Negotiate desirediand " N
5 - c'e* use/ landscape outcomes ’S target
« : cy i ) setting
o = > D 2
(T e D
Phase 4: Implementation eorni; : o
Implement land use/ ' Phase 3: Planning =
landscape changes Plan land use/ landscape -
\ changes @)
=
o y 4
Interventions to Module C
achieve neutrality Neutrality mechanism:
counterbalancing
NEUTRALITY losses and gains

*integrated land use planning-integrated
land management (ILUP-ILM)
European

31" UNIVERSITE  With support from sa
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Source: 2022 UNCCD Science Policy Interface Review of LDN entry points (see link above)
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SDG15.3.1 - Data to Knowledge g

DATA | ) INFORMATION

é%é@m}L =

KNOWLEDGE

TARGET ___15-3

Interpretation
& representatio

AND RESTORE
DEGRADED LAND

EO Data ECVs Sub-indicators SDG15.3.1
=  \egetation index =  Fire disturbance * Land Productivity Dynamics Proportion of land that
= Land Cover = lLand Cover * Land Cover Change is degraded over total
=  SoilGrids =  Soil Carbon =  Soil Organic Carbon Stocks land area

EBVs

=  Ecosystem extent and
fragmentation
=  Habitat structure
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SDG15.3.1 - Implementation in the GEOSS platform gj

&7

/

Data Processing /
platform * platform l

— (@)
G@gmjgy,s

cnglons ; Google Earth Engine
o U4

S ™
. ONDA e
Swiss
Data
Cube
Plagfo,m

- European |
Commission

GEOSS

PLATFORM PLUS
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[ W r T e A
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(‘) : gl Jf?" ey T :
1 SO O
L Pa—— B
: 1
i 5[
I

I D \
Data | Processing Data Proces§ing \ Gul
platform platform platform‘ platform\ (
\

(({:

TRENDS. EARTH

tkgldhg

amazon C
!

EOSC-hub

Multi-scale analytical framework!
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New FAO report highlights urgent need to restore Africa’s degraded
landscape

N L S WL M N o 77 T 3 s )

© FAO/Luis Tato | Up to 65 per cent of productiv lande de.g;r;Sded, while desertification affects 45 per cent of Africa's land area

29 September 2021 | Climate and Environment f Yy &8 ¥



Pre-Production service...

https://geoss.uat.esaportal.eu/

Please provide your feedbacks:
https://forms.gle/DozN|S4Vg4JHtqVL6
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https://geoss.uat.esaportal.eu/
https://forms.gle/DozNjS4Vq4JHtqVL6
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Scientific background

A
74
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BIGEARTH Big Earth Data >
PSS Latest Articles

International Journal of Applied
Earth Observation and

Submitan article  EEETGEITTEEES

ELSEVIER

775 [=[sen [ ») Geoinformation

Yews Research Article Volume 88, June 2020, 102068

- Beyond the SDG 15.3.1 Good Practice

o """ Guidance 1.0 using the Google Earth ) )

Atmetric Engine platform: developing a self- Knowled ge generatlon using
adjusting algorithm to detect . .
e satellite earth observations to
et Al St i support sustainable development
66 Download citation & https://doi.org/10.1080/20964471.2022.2076375 . Checktorupdates g Oals (SD G): A U.S e C aS e On Lan d

BIG EAllTT\H Big Earth Data > \ter keywords, authors, DOI, OR( .
5 Volume 4, 2020 - Issue 1 degradatlon

Submit an article  EENGETT NN EERT

Gregory Giuliani * P & &, Paolo Mazzetti ©, Mattia Santoro ¢, Stefano Nativi 9,

5913 =] [ ) Joost Van Bemmelen ¢, Guido Colangeli ¢, Anthony Lehmann & f

Views Technical Note

o Monitoring land degradation at showmore

13 “*  national level using satellite Earth 0 Share =3 Cite

Atmetric Observation time-series data to support
SDG15 - exploring the potential of data https://doi.org/10.1016/jjag.2020.102068 Get rights and content
cube Under a Creative Commons license ® Open access

Gregory Giuliani &% ', Bruno Chatenoux ‘=, Antonio Benvenuti, Pierre Lacroix -,
Mattia Santoro ) & Paolo Mazzetti
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Conclusions

The proposed approach enhance:

1. Reproducibility: users can reproduce the experiment (same data/same analysis)

2. Replicability: users can replicate the experiment (different data /same analysis) >> use of national/local datasets instead of
global ones.

3. Reusability: users can reuse/apply the approach in different contexts >> change the model and/or data sources.

GPP will further evolve the GEOSS infrastructure with users’ required functionalities to access tailor-made information &
actionable knowledge.

GPP will enable services to non-specialists in the domain of adaptation to extreme climatic events and to changes in climatic
conditions.

Open Data, Source, Algorithms, Standards/FAIR principles > one step towards reproducible science.
Facilitate connecting/utilizing existing (European) developments and knowledge, in a collaborative way.
Promoting collaborative approaches for Policy implementation

GEO role in connecting and facilitating some existing “dots”, incubating possible “ecosystems”.
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From Data to Open Knowledge
Implementation: efforts to grow
the value chain

GEOSS Platform user interface developments
supporting knowledge generation

Joost Van
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OUTLINE

From data to Actionable Knowledge

The GEOSS Platform

From the GEOSS Portal to Actionable Knowledge

knowledge generation

Contribution Examples
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From data to Actionable knowledge and Earth intelligence
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From data to Actionable knowledge and Earth intelligence

particular context or problem.
Completeness: Complete information provides a full picture of a subject. It includes all the necessary details and context, leaving no critical gaps.

Timeliness: Timely information is current and up-to-date. It is provided or used at the right time, ensuring its relevance and usefulness.
Precision: Precise information is presented with a high degree of detail and exactness. It provides specific and accurate insights, which is

particularly important in scientific and technical contexts.
Accessibility: Accessible information is readily available and easy to find. It should be organized and stored in a way that makes it accessible to

those who need it.
Verifiability: Verifiable information can be cross-checked or confirmed through independent sources or methods. It adds credibility to the

information

=™I& science & innovation
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The GEOSS Platform

A data discovery and access system bridging
the gap between data providers and users.

CEDSS

Platform

One main HCI, the GEOSS Portal

Enabling the creation of Community Portals
via customizable GEOSS Mirrors

NOAA/WDS Paleociimatology -
5KYr MBT/(B...

Enabling the configuration of the domain of
interest via customizable GEOSS Views

.l
Accessible via open APIs, exposed by the GEO
Data and Access Broker (middleware)

Replicability, Reproducibility, Reusability,

%@é science & innovation Robustness
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From the GEOSS Portal to Actionable knowledge

Semantic links among resources to enable

reproducibility, replicability, reusability, to combine
data and to verify results

Discovery of reliable services, credible information
and knowledge relevant tools, models, algorithms,
papers, accurate and precise data

GEDSS Portal

broader engagement of new co a
- -
O ofe
everaging Cloud te ologie pporting
oud approa or prod 0 onable
O ecadge generatio

uuuuu
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T knowledge generation:
Tools/Enablers/Applications

Provides discovery and access of data,

knowledge, services, visualization
functionalities and allows contribution by @
N

\v/ Communities to exploit and generate
Actionable Knowledge T, -
Provides APIs to use GEO DAB >€ cre? 10N EOOTEO S€ .UP S
customizable Community portal

functionalities

GEO Services

AP Geoss Views
SDG 15.3.1, SDG 11.7, Above
Groung Biomass, Water Cycle,

Norovirus, 2 ITT use case

Provides customization of Views
functionalities v

Yellow Pages

e . Third Party Enablers

Scienchealthistataigon : Provides functionalities to '
register as resource provid O GROUP ON
EARTH OBSERVATIONS
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knowledge generation:
Tools/Enablers/Applications

EEINIE il GEPIETIRN of SIPE [meleelr Produce Norovirus epidemic/pandemic risk

15.3.1 “Proportion of land that is degraded : : :
i S o e e maps based on environmental changes using
over total area” and its visualization in a B4’ the GEOSS Platform.

dashboard in the GEOSS Platform.

Enabling the computation of SDG11.7 Estimating the Above Ground Biomass
“Accessibility to urban green spaces” at the based on the use of EO products through the
city scale using the GEOSS Platform. GEOSS Platform.

Exploring the possibility to use existing water
lifecycle models to estimate the impact of
environmental changes on water resources
using the GEOSS Platform.

science & innovation @ GROUP ON

Department:

REPUBLIC OF SOUTH AFRICA EARTH OBSERVATIONS

Enhancing the All Atlantic Community Portal
in terms of usability and data sources.
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Contribution Examples:

GEO Service SDG 15.3.1

Saved runs

SDG 15.3.1 - Land degradation

- IR B cenvig Rwanda_test2 Alldan- i
ot ghepmact-dprpen <=1 1D: 3103

Land degradation is defined as “the reduction ot loss of the biological or economi productivity and complesity of rain fed
cropland, irigated cropland, or range, pasture, frest and woodlands fesuiting ffom a combination of pressures, including land
use and management practices”.

506 153.1 - Land degradation service @6 7750 o y . : 3 Show Lug

See mare )

a OO0
00 L5 VY

Rwanda
1D: 3002

Outputs:

() Tiff File

'@ Map of Land Degradation

g Summary File
Create dashboard

testGG COMPLETED - SUCCESS
1D: 3001
Outputs:
() Tiff File

6 Map of Land Degradation

g Summary File

Workflow & Runs

Seures: GEOSS Curated (1) ~

LAND DEGRADATION - TRENDS.EARTH

See this Workflow

AN
RUNS

Land Cover Productwity Soil Carbon Area of interest

=)
Land Degradation - Trends Earth

Mapofland  Summary Fie
Degradation

science & innovation
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EARTH OBSERVATIONS
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Science and Innovation
REPUBLIC OF SOUTH AFRICA

Required fields




GEO
WEEK
2023

MINISTERIAL
SUMMIT

Saved runs

Rwanda_test?2
ID: 3103

Rwanda
1D: 3002

Outputs:

(3 iff File

@ Map of Land Degradation

g Summary File

testGG
1D: 3001

Outputs:

() Tiff File

e Map of Land Degradation

g Summary File

Create dashboard

C X Uvd U

Department:
Science and Innovation
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Contribution Examples: Dashboard

tool for report generation

Dashboards

Rwanda

L 1]
RG

Page order

Add

Dashboard based on:

Map of Land Degradation v u

Dashboard_2023-10-18

8b8d4ae6-c189-45d4-90ba-096a88280 31 QlLy

Type here... (max. 500 characters)

X

Dashboards

Dashboard 5DG15.3.1 - Rwanda
Dashboard based on: Bb8d4ae6-c189-45d4-30ba-09628828b3ff

Summary of SDG 15.3.1 Indicator

Area: 26,338 km?
I ~rea (sq km) [%]

Geography: The high elevation of Rwanda and its location in the African Great Lakes region characterizes its geography. Savanna
grassland is dominant, while also hills and mountains are stretching from west to east. The climate is mostly temperate and mild
in the mountains. (2 2019

Land Degradation: Soil erosion and dedlining soil fertility are major concerns for agricultural development in Rwanda. High
ic pressure has increasingly led to th ion of marginal areas and to the rapid and continuous soil degradation of 4,

the country's fragile Land i ignificantly to poor performance of the agricultural sector, a key

pillar of the Rwandan ecanomy. (£L0, 2016)

Sustainable Land Management: In recent years, sustainable land management has gained priority on the political agenda in
Rwanda. The government development program “Vision 2020" set the goal to implement adequate land and water management 20
techniques, coupled with a sound biodiversity policy. Moreover the voluntary targets for Land Degradation Neutrality are

recognized as a support for the implementation and monitoring of the Rwanda Land Use and Development Master Plan and other
related policies. [MINECOFIN, 2012) (L0, z016)

Land area improved Land area stable Land area degraded No data

e

Lake Victoria, 1 1

: B gy
Bukoba H

Musoma,

Kagera

Mwanzal \

Kagera Mare

Mwonza,

3 Wwai b >

GROUP ON
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Contribution Examples: Community Portal
Self Creation process. AFRIGEOSS

" France

United States

FILTER BY [ ADVANCED | A

O ecossxn

Continent & Country ~ 6 Earth observations catalogs ~
Africa ~ X 4 AFGEQSS ~ x

Relation to the selected area:

(® Overiaps Q Contains O Disjoint

Date range:

25.10.2002 » @ @ « 25102022

O Last 10 Years Q Last Week

Cropland extent 2019 - Sahel Water Observations from Space

Afwie~ L ammae I rusmmmmsene

ired successfully.

Sources: | GEOSS (16) - 8 > > ized GEOSS Community
YA

panel using your login and
2000 km I
© OpenStreetMap contributors.

Any additional questions can be asked on our Contact page

science & innovation
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GPP Web site

https://www.geoportal.org/ geoss_platform_support@esa.int

SCAN ME

Testing Geo Portal website - SDG 15.3.1 Service

it is a testing environment, some Provide your feedback here
functionalities may face some issues

ft‘\G‘:’ZOSS _
Qm; s:/ % oss.uat.esaportal.eu/ P g https://forms.gle/DozNjS4)g4JHtqVL6

e suence innovation
b 7 4 A project receiving funding from the European Union’s Horizon 2020 GROUP ON
S

Research and innovation programme under grant agreement No 101039118 EARTH OBSERVATIONS
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paolo.mazzetti@cnr.it

gregory.giuliani@unige.ch

6-10 NOVEMBER

CAPE TOWN, SOUTH AFRICA

geoss_platform_support@esa.int
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Environmental and societal issues
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GEO Work Programme Activities

Y
Diaital Earth

GED | vecravamon
w\ =1 D\IC
EGEOGLAM

GLOBAL AGRICULTURAL MONITORING

Environmental and societal issues
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GEO Work Programme Activities EO-based Applications
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Diaital Earth

LAND
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w\ =1 D\IC
EGCEOGLAM

GLOBAL AGRICULTURAL MONITORING

Software Workflow Documents

Environmental and societal issues
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GEO Work Programme Activities

EO-based Applications
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Diaital Earth
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GLOBAL AGRICULTURAL MONITORING

A 4

Software Workflow Documents

Environmental and societal issues
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The GEO Knowledge Hub is a digital
library for the GEO Community
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Knowledge Package

Published September 21, 2023 | Version w2

@ Hnowledge Package @ Meindatn-only

Crop Monitor

Crophionitor t2amals.  GEOGLAM sl

Citation Style AP -

Crophionitor t2am, & GEOGLAM. [2023). Crop Monitor. GEO Knowledge Hub.
hitps:iidoi.org! 10,6056 6/dbog 3-wlgss

Description

Crop monitors have been developed to provide the users science-based information on global crop conditions for the G20 Agricultural
Market Information System [AMIS). Crop Monitoring for AMIS brings together more than 40 partners from national, regional {i.e.
subcontinental] and global monftoing systems, Space agencies, agr al izations and uni . Four main crops tracked by
AMIS: wheat, corn, rice and soybeans.

In accordance with the goals of the GEOGLAM initiative, crop monitoring methods were then adapted and applied in countries at risk of
food shortages. The monthly imemational consensus assessment is fundamental in places where food security is extremely vulnerable.
The major producers in the market, are fracked and reported on in Crop Monitor Early Waming Reports (CMJAEW). CMA4EW has
bacome an internationally recognized source of reliable information on 2arty warning and crop conditions and is often used to inform
humanitarian organizations about food distribution and aid decisions.

Crop . “tors play smucial role inenhancing the guality of global crop monitoring frameworks AMIS and the Early Waming Crop
L0 ¥ ‘atails from different countries to make monitoring more accurate and dependable, wsing on-site

-

wvebsite to access all information and explore Resources of this Knowledge Package.

Need training?

Versions

Version v2 -
[Sep 11, 023

Any guestion ?

QJ Ask the provider

Feedback space

& Learn the community experience with
this package

Engagement Priorities

2 v
(€6
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Crop Monitor Need training?

Crophionitor t2amals.  GEOGLAM sl

Versions

Citation style  APA . Version v2 -

[5ep 21, 2023

Crophionitor t2am, & GEOGLAM. [2023). Crop Monitor. GEO Knowledge Hub.
https:fidoi_org! 10 60566/dbgg3-wlgss - Any guestion ?

QJ Ask the provider

Description
Crop monitors have been developed to provide the users science-based information on global crop conditions for the G20 Agricultural Feedback s
Market Information System (AMIS). Crop Monitoring for AMIS brings together more t| — I
« Back o pac
subcontinental) and global monitoring systems, space agencies, agricultural organizg .
AMIS: wheat, corn, fice and soybeans. o < Bask o package I
In accordance with the goals of the GEOGLAM iniiative, crop monitoring methods wll - ol e o Jersions
food shortages. The monthly imternational consensus assessment is fundamental in |I o
The major producers in the markst, are tracked and reported on in Crop Monitor Earl C  rushesiugastio 2z e o ottt
bacome an internationally recognized source of reliable information on 2arty warning B Crop Monitor Exploring Tool
humanitarian organizations about food distribution and aid decisions. c| oo s GO Any question ?
) Askithe provider

Crop . “ors play soucial role inenhancing the guality of global crop monitorng fri o c S
L0 ¥ 'atails from differant countries to make monitoring more & Citati

_ - o ion ste  ea . Feedback space

-

D Cropvior eam, & GEOGLA (023), Crop Monkor Exelring oo version 2023, G R i Lo the communey xparence vt
website to access all information and explore Resourcel|  © b Knovfedge Hub

o

cr [Engagement Priorities
g D

o

1 Moritor Exploring e s analy

& -d IEROD
W ol o consionepting oo s e frcoites HUNGER
B Genernic o dte o Agricural (ans) and

- ‘Grop tonitor for Early Warning. ( ( (
o
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Crop Monitor

Crophionitor t2amals.  GEOGLAM sl

Citation

Crophionitor t2am, & GEOGLAM. [2023). Crop Monitor. GEO Knowledge Hub.
hitps:iidoi.org! 10,6056 6/dbog 3-wlgss

Description

GEOGLAM | Knowledge Package | @ Metndainonly

APA -

Need training?

Versions

Version v2
[Sep 11, 023

Any guestion ?

QJ Ask the provider

Knowlédge

Crop maonitors have been developed to provide the users science-based information on global crop conditions for the G20 Agricultural Feedback s|
Market Information System [AMIS). Crop Monitoring for AMIS brings together more tl — I
« Back o pac
subcontnental) and global monitoring systems, space agencies, al organizg .
AMIS: wheat, corn, fice and soybeans. o < Bask o package I
In accordance with the goals of the GEOGLAM iniiative, crop monitoring methods wll - ol e o Jersions
food shortages. The monthly imternational consensus assessment is fundamental in |I o
The major producers in the markst, are tracked and reported on in Crop Monitor Earl C  rushesiugastio 2z e o X0 e ottt
bacome an internationally recognized source of reliable information on 2arty warning B Crop Monitor Exploring Tool
humanitarian organizations about food distribution and aid decisions. c| . - o Any question ?
Cropuonitor tesmats: GEOGLAM s
§ ) . ) § o ) Askithe provider
Crop . “ors play soucial role inenhancing the guality of global crop monitorng fri o c
L0 ¥ 'atails from differant countries to make monitoring more & .
5 cfl Citation ste  ea Feedback space
-n, a
D CropMonito eam, & GEGGLAW, 2023, Crop Monior Sglaring Tl fersion 2023, GEQ B Lo he communy experince vith
website to access all information and explore Resourcel|  © b Knovfedge Hub
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Published September 19, 2023 | Version v1
GEO Knowledge Hub webinars

GEO Data Working Group 28; GEO Secretariat »2

Citation Style  APA -

GEO Data Working Group, & GEO Secretariat. (2023). GEO Knowledge Hub webinars (Version v1).

GEO Knowledge Hub. https://doi.org/10.60566/81zz0-7wm83 -
P EARTH OBSERVATIONS

Desc"ptlon Published September 19, 2023 | Version v1 m
Earth Observation (EO) applications enable decision-makers, 1
allowing global changes to be made from local actions taken b GEO Knowledge Hub: Status of the art (September 2023) Welcome to the
Data practices, the EQ applications have been enhanced, allov) GEO Data Working Group s GEO Secretariat 2 . .
anthropic actions on inland waters to the temporal analysis of | G E 0 D I a |Og ue Se ries 2 0
EO applications have made their development complex, requiri
results. Consequently, organizing, sharing, and preserving thes| o 3
and replication has become a challenge. Often these activities Citation siyle | APA -
infrastructure. ) Organized by the GEO Data Working Group

GEO Data Working Group, & GEQ (2023, Sep 19). GEO Knowledge Hub: Status N

of the art (September 2023). GEO Ki Hub. ,0rg/10.60! pr66 L

Description

— This webinar introduced the latest news in the GEO Knowledge Hub with a simple and direct presentation. The content was created Bente LiljaBye, BL
- based on the advances made in the version released in August 2023. Marie

GEO Dialogue Series 2023 - Discover with us the strategies for a collaborative world MAY 2023

doi.org/10.60566/81zz0-7wm83
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127th OGC Member Meeting Open Earth Monitor Workshop Jupyter Notebooks workshop
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September 25 - 29 October 4 -6 October 26
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In billion USD

Space Economy Space Market Application
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g 4
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European space industry employment profile

0 80,3% of Men
Year old in average 44,4 @

hold a University
e 69% degree
of the employment is located in - 9% NGl (
6 counlries

Demographic profile of the European space industry employment, source Eurospace

Graphic rendering PWC Socio-economic impacts from Space activities in the EU in 2015 and beyond

gl
@ GROUP ON

=.I#& science & innovation
EARTH OBSERVATIONS

N
& x‘“ Department:
A }‘ Science and Innovation
w REPUBLIC OF SOUTH AFRICA




""‘ gsoEzcngEEmli #TheEarthTalks GEO WEEK & Ministerial Summit 2023

Space is an attractive sector It is difficult to fill positions
(R&I and industry survey) (R&I and industry survey)
Large company (3) 1
Midcap (9) [ 6 VAN B fully agree
B somewhat agree
SME (23) IR0 1 13 VA no opinion
_ - somewhat disagree
Universities (24) 4 fully disagree
Space agencies (4) 1
RTO & others (8)
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
%;%;f Scp'fmncte& innovation Source Stars*EU project %O CROUP ON
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promote the collaboration between the space
industry, training centres, academia and other
partners
2)
W attract young professionals

develop new and existing regional initiatives and
contribute to other training programmes
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\ . GEOI-1Academ aimsdtc:j offelr a comprehensive
teacher training and development program
‘ GEO-ACADEMY for pre- and in-service teachers
GEO-Hub for teachers in Europe » Empowering teachers with knowledge and

skills to incorporate:
Developmet * Geographic Information Systems (GIS),
* Remote Sensing (RS),
oo  Earth Observation (EO),
= * Geospatial Storytelling technologies within

Education for Sustainable Development

Digital skills Green skills

T T—— m * Using an evidence-based, efficient, and
holistic pedagogical approach

* Developing a community of practice utilising
state-of-the art educational approaches,
methodologies and tools

spatial skills Community * Tools and educational materials freely

accessible, developed in 7 languages (English,
German, Portuguese, Greek, Bulgarian,
French, Swedis%\)
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