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FAIRICUBE INTRODUCTION

Stefan Jetschny, Kathi Schieidt

@ FAIRICUBE Introduction and Objectives
® Selected Use Cases

# FAIRICUBE Hub services

@ Validation framework

@ Al Ethics

#® Input for Green deal data spaces




OBJECTIVES FAIE??“?EE

® enable players from beyond classic Earth Observation (EO) domains
to provide, access, process, and share gridded data and algorithms
in @ FAIR and TRUSTable manner (SO1)

# making Earth Observation (EO) data more accessible, interoperable,
and impactful (SO1)

# creating FAIRICUBE HUB, a crosscutting platform and framework for
data ingestion, provision, analysis, processing, and dissemination (S01, SO2, SO3)

# Building on existing technology and services

® Exploit and leverage machine learning techniques (502)
# Pilot studies to integrate ML capabilities into FAIRICUBE Hub services (Lab)

® Demonstrate and validate FAIRICUBE services as iterative co-creation process
with Use Cases (503, SO4)

# Real world problems in close collaboration with stakeholders

® Provide persistent input for the design and implementation of the
green deal data space (S05)




CONSORTIUM , 4 FAiﬁ.CUBE
@ Research institutes n i I U

® NIL - NILU climate and environmental research institute, Norway

. . . WAGENINGEN
® WER - Wageningen university and research, Netherlands UNIVERSITY & RESEARCH

® NHM - Natural History Museum Vienna, Austria

' EnV|r0nmenta| SME S Il. .IH naturhistorisches

museum wien

® S4E - spaced4environment, Luxembourg N
® 4SF - 4sfera, Spain space 4 environment

@ EPS - Epsilon, Italia } nnova
@ sfera

® Infrastructure service providers
@ EOX - EOX, Austria <+ PSiLON

® CUB - Constructor University Bremen, Germany, Italia

supported by rasdaman GmbH E @X

C>ONSTRUCTOR

domain specialist/use case owner, geospatial data specialist, infrastructure specialists UNIVERSITY



THIS IS FAIRICUBE

60 on Teams

40 on GitHub

- "8 270 on LinkedIn
¢ ™| 400 on Website

2022 | 2025

We brought together technical specialists and researchers from various domains.
We start understanding each other and contribute to FAIRICUBE Hub!



FAIRICUBE USE CASES FAIE??”?EE

UC1 : Urban adaptation to climate change (urban focus)
Space4Environment (S4E), Luxembourg

UC2: Agriculture and biodiversity nexus (regional focus)
Wageningen Environmental Research (WER), Niederlande

UC3: Environmental adaptation genomics in drosophila

(regional focus) )
Naturhistorisches Museum (NHM), Wien, Osterreich

UC4: Spatial and temporal assessment of neighborhood building stock (urban

focus)
NILU (Norwegian Institute for Air Research), Norwegen

UC5: Biodiversity occurrence Cubes (regional to European focus)
Naturhistorisches Museum (NHM), Wien, Osterreich




FAIRICUBE USE CASE 1 FAIRICUBE

~URBAN ADAPTATION TO
CLIMATE CHANGE"

Maria Ricci, Manuel Lohnertz, Marco Cattaneo, Andrea Peters
Space4Environment, Luxembourg




EUROPEAN AND LOCAL RESEARCH J i
QUESTIONS

European Level Strategy

® Can we find common patterns in European cities’
climate adaptation strategies using datasets like
Copernicus and Eurostat?

quality control

® How do measures such as increasing urban tree cover
affect climate adaptation across European cities? E
Local Focus on Luxembourg City metadata

® What is the correlation between invasive plant species
and environmental factors in Luxembourg City?

® Findings aim to support mitigation actions by
prioritizing areas at higher risk

European Luxembourg
cities City



DATA HARMONIZATION AND @
ANALYSIS he

Data Harmonization

# We combined heterogeneous datasets by |
aligning projections, locations, and timeframes + ' *
into structured spatial data cubes. “ ; + o :
: . . '

Analysis

® We tested BLSTM and Gradient Boosting to
estimate missing data from correlated features.

= &=

® We grouped cities by land climate and
socioeconomic characteristics using clustering
a Ig Orlth ms. Monthly mean temperature

pH

Species Distribution & Impact Assessment Landcover
Shadow index

® We used the MaxEnt model to predict invasive Nitrogen
SpeCieS habitats and SHAP tO eXplain Topographic wetness index
environmental impacts.

gh /

02 00 02 04 06 08
SHAP value (impact on model output)

BLSTM: Bidirectional Long Short-Term Memory,; Maxent: Maximum Entropy model;
SHAP: SHapley Additive exPlanations




SUPPORT FROM FAIRICUBE FAl"ﬁg.\cWiuis EH
INFRASTRUCTURE

g dask
Data Preprocessing and workflow sharing S
® EOX Lab enabled data tasks like reprojecting datasets, . r\
rasterizing vector data, and deriving environmental indices. Sw 9
uperset  Grafana

® EOX Lab hosted notebooks facilitating reproducible research
and workflow sharing across the team.

Fast prototyping

® The modular infrastructure allowed to quickly test different
models and software solutions

Use case synergies

spatial dataset

® We benefited from the diverse domain expertise and often
contributed to each other use cases

Urban cube for Vienna (UC3)



BENEFITS AND DRAWBACKS OF FAI'MR§|(Z§U§BEH
FAIRICUBE SERVICES

Interactive Communication Tools

® Grafana, Streamlit apps and FAIRICUBE scrollytelling maps
help dissemination of project results.

Centralized Datasets via STAC Catalog

® The FAIRICUBE STAC Catalog and Zenodo keep track of
data and analysis/processing metadata.

® Metadata editing is time-consuming
Validation

® Validation conceptual framework helped early discovery of
data issues

® Systematic validation slows down product development




ACHIEVEMENTS AND IMPACT F/x'u'ﬁg.cjui;é|

N\

. Indicators explorer
sl European Cities Atlas

This app provides an interactive data table viewer for the European Cities Atlas dataset, a comprehensive dataset D — 1 t- —

providing standardized indicators for approximately 700 European cities, offering a systematic overview of urban e u O e a n C I I e S

characteristics across Europe for the reference year 2018. It allows users to explore city features, view column

o C|ty features data Cube Combining Climate, Iand Use, descriptions, and access processing notebooks for each feature. atlas.streamllt.app

For more information, click below or visit our GitHub repository FAIRICUBE - Urban adaptation to climate change.

and socio-economic indicators across Europe.

European cities atlas

® Openly available and easy to explore Data Table column

Seectcolumns o cisplay Information

® Interactive Notebooks to reproduce cluster analysis -

vvvvvv

urau_code urau_name _wgsgax _wgs8dy ez_code
Local Urban Monitorin e e
BGO18C 23.6106 43.2839 PAN

® High-resolution habitat cube in Luxembourg City
monitored invasive plant species and informed Scrollytell map

Suitability

ecological risk management. my =

ucl.fairicube.nilu.no

® Explainable Al tool SHAP revealed environmental
drivers affecting species distribution for better
decision making.




FAIRICUBE USE CASE 3 FAIRICUBE

~ENVIRONMENTAL ADAPTATION
GENOMICS IN DROSOPHILA"

Martin Kapun, Sonja Steind|
NHM Wien
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DROSOPHILA AS AN ECO-EVO MODEL ﬁ@

A\

® Approximately 1,600 species

® From local food specialists to globally distributed generalists

® Ecology and environmental selective forces that determine adaptation largely unknown

® Genes underlying environmental adaptation often unknown

Germany
.Ier.\a

50.9271° N, 11.5892° E
June, ~20° C, 40% H




RESEARCH QUESTIONS T

Gridded climatic data,

including temperature,

precipitation, seasonality, etc.
7

1. Continental scale

| Gridded agricultural data )

- ] and data on land-use, traffic
and human demography

e Which environmental factors have the
strongest influence on adaptation in D.

5 o

J

melanogaster. 2 = \
-_"‘—E’ 1 Wholfe genome sequencing
e Which genomic regions or genes in D. = | data from > 170 European

~~.;| population samples of
Drosophila melanogaster
| fruit flies densely sampled
¢ through space and time

melanogaster show signatures of adaptation
to specific environmental conditions?

Longt®

2. Local (urban) scale

Vienna
e How does the species richness and =0 T

composition change in urban and rural
habitats?

e Which environmental factors influence the TR
occurrence of certain species? " |




1.ADAPTIVE EVOLUTION IN EUROPE

JOURNAL ARTICLE

M et h 0 d S Footprints of Worldwide Adaptation in Structured
Populations of Drosophila melanogaster Through the
Expanded DEST 2.0 Genomic Resource @

' Ge n o m ic Data sets Joaquin C B Nunez &, Marta Coronado-Zamora ™, Mathieu Gautier, Martin Kapun,

Sonja Steindl, Lino Ometto, Katja Hoedjes, Julia Beets, R Axel W Wiberg,
Giovanni R Mazzeo ... Show more

o Pan-European fly collections & genome seguencing Author Notes
o >300 Populations-samples through time and space e e S R0 e e

Published: 18 August2025  Article history v

o Published in MBE (IF: 10.7)

#® Imputation of missing genomic datasets Deep Learning-Enhanced Gap Filling in
. . Drosophila melanogaster Genomic Data
o ML methods; Collaboration with UC4 S

Abstract—This study introduces deep learning (DL) methods
alll

o Paper in IEEE Xplore; 2" paper just accepted

#® Environmental datasets

o Querycube online tool to slice E/O data from datacubes stored at
Rasdaman

o Climate Data (ERAS5) through Copernicus API
o Interpolated climate data from WorldClim II
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1.ADAPTIVE EVOLUTION IN EUROPE FAIR

C

é

Linking genomic and
E/O data

® 156 environmental variables

S|osb.|a\1
ojewl|d

® 293 population samples

® 500,000 genome-wide
polymorphisms (SNPs) : T

# Redundancy analysis (RDA) l 11

SOpIdI}oosuUl

—r
—l
»
—

RDA1 es

to test for associations
Results

# Many candidate genes Tl [ e || e i A
targets of insecticides or L {Qx " :E”*% //%‘“ _AB\ “"CG
Fas3 - 7 A

with effect on stress Cyp31Daf = T CRAT - Cyp4c3 |
FESIStance HEEE NN | cassm e ,_ | kAl | = < & g5 5§ 8§ 8 & 3 8 _ g e «




Methods

® Citizen Science
o Data acquisition & education

® Environmental Data (n=58)
o Climate Data from Geosphere Austria
o Land-use data in collaboration with UC1

® Data Analysis
o Redundancy Analysis
o Species distribution modelling

. . . Events Public-
# Genomic comparison to European flies ations



2. ECOLOGY OF URBAN DROSOPHILA FAIRICUBE

https://doi.org/10.1101/2025.09.04.674250

Ecology and temporal dynamics of urban
Drosophila species communities as potential

Res u I ts indicators of biodiversity decline
Martin Kapun™$, Sonja Steind!™, Maria Ricci?, Manuel L('ihne.ﬂz?, Flora Strasser!, Rui Qiang

Chen’, Lorin Timaeus®, Nikola Szucsich’, Elisabeth Haring"*

. ECOlOgy and Biodiversity ;:atura‘\t:isi.OWMusletmVier;na,ViT_nna,.:uslria
o 168 citizen scientists; 278 traps; 18,231 flies

o 13 species identified; 2 new for Austria

* University of Vienna, Vienna, Austria

o Characterization of ecological niches

Keywords

Fruit flies, biodiversity, citizen science, earth observation data, species distribution modelling

o 1 manuscript under review in Ecology and
Evolution (IF:2.3) https://doi.org/10.1101/2025.10.10.681315

How to catch a fly in the city (fast): Citizen Science on

' P u b I |C E d u C a tl O N Drosophila ecology helps to raise awareness for

biodiversity in urban environments

O Ra i S i n g b i O d i Ve rS i ty a W a re n e S S Isolde Gottwald'>"¥, Sonja Stemd}"”g, Flora Strasser’, Megumi Kiesel', Heimo Rainer’,

Elisabeth Haring', Martin Kapun®

! Natural History Museum Vienna, Vienna, Austria

o Assessing motivation for participation *Univrsity of iens, Views, st

* co-correspondence: jsolde. gottwald@univie.ac.at, steindl.sonja@gmail.com,

martin kapun .at

o 1 manuscript under review in Ecology and
Society (IF: 5.3)

f co-shared first authors

Keywords

Urban Ecology, psychometric assessment, natural history museums, public engagement,
biodiversity monitoring, motivation in citizen science



https://doi.org/10.1101/2025.09.04.674250
https://doi.org/10.1101/2025.10.10.681315

SUPPORT FROM FAIRICUBE FAi'Eag.cijBEH
INFRASTRUCTURE

Data Preprocessing and workflow sharing
® EOX Lab enabled intersecting datasets from different domains and to test workflows.

® EOX Lab hosted Jupyter notebooks that facilitate documentation and sharing code and knowhow with
partners.

® The digital library and the GitHub repositories facilitate reproducible research
Data access

® The ingested datasets in Rasdaman allowed access to previously unavailable datasets through our
novel Querycube tool

Use case synergies

® Our research and work benefited from the specific domain expertise among the other FAIRICUBE
partners, which resulted in previously unprecedented and highly interdisciplinary ongoing research
collaborations



BENEFITS AND DRAWBACKS OF FAi'Eag.cijBEH
FAIRICUBE SERVICES

Communication Tools
® FAIRICUBE scrollytelling maps help dissemination of project results.

® Broad audience and media coverage through centralized social media campaigns

o Providing content can by time-consuming

Data access & Documentation

® Support with access to domain knowledge and datasets that require specific knowledge for quality
assessment

® Metadata catalog allows for comprehensive understanding and usage of datasets
o Sometimes difficult to access metadata information
Validation

® Data and workflow validation as a key prerequisite to work with big datasets

o Sometimes difficult to implement and uncertain standards




ACHIEVEMENTS AND IMPACT

Querycube

® An online tool to obtain point data for input
coordinates from E/O datacubes stored at Rasdaman

Publications

® 3 accepted/published research papers, 2 papers
under review; 1 in preparation

® Comprehensive E/O data allow unprecedented
insights into environmental effects shaping genetic
variation

® First time ecological inference of urban Drosophila
® New ML tools to impute incomplete genetic data
Outreach and Media

® Press articles, TV documentary, Museum
workshops, Social medial posts

................

UC3 Scrollytelling 1

Exploring the FAIRICUBE UC3 on
the Biodiversity occurrence cubes
- Drosophila landscape genomics

B

FAIRICUBE
A\

QueryCube tool

https://querycube.ni
lu.no/

Scrollytelling map

uc3.fairicube.nilu.no




FAIRICUBE HUB SERVICES FAiﬁEﬁfﬁfﬁ
ADVANCES AND ENHANCEMENTS

Christian Schiller, Dimitar Misev
Evolution of services

- FAIRICUBE Lab (EOX/AWS)
- Data Catalog and Browser

- Evolving the STAC Standard and FAIRICUBE
Catalog Editor

- rasdaman Workspace

- rasdaman Dashboard
« Commercial outlook

- Extended operation

- Customers and supported Initiatives




- Services & Apps
Knowledge
Base Services rasdaman ML/AI EDC SentinelHub| | etc. Catalog _
GPT4-0 ChromaDB & 0GC « MLflow GeoDB | .Process API .xarray .GitHub Pull Requests 3
Digital Library . WM&, WMTS . TensorBoard PostgREST  * Batch API «S3 « GitHub Actions (CI/CD) FAI RlCUBE
Query Tool - WCS, WCPS -DVE API °StatSEgPI - ete. . GitHub Pages
. « OAPI Cov. «rasdaman Al openEO . Open TAC-F
. . . -FastAPI
Cliu, ReadTnabocs * OPENEO modelmar  (rep) WM STAC Bro / Dato/Resource/
m ) ’ . rowser Code requests
H
Ame———— =
: FAIRICUBE Lab - EOxHub Workspace FAIRICUBE - rasdaman Workspace
. Federated AI-Cubes
I Worker Plane Control Plane . Visual & zero-coding: ChatCUBE, Externals, e.g.
JupyterLab IDE Configuration Mgmt J@’ dashboard, openEO, WCS client, ... Fure %itda cube
L] L] . v . - : H
m « User Code . GitHub Identity . .pen Coding: Jupyter R+Python, OWSIib, EarthServer
m Exe;utlon Provider _ ™~ . Intelligent automatic import Datacube Federation
. pygeoapi - . JupyterLab Profiles EO . Pixel-level security
: Headless . Keycloak
Execution . Shared Jupyter I
« GitHub code Notebooks
U synchronisation . Shared Conda Multi-parallel, distributed I . '- :
i . Prometheus Environments rasdaman server I g \ operniCUBE
. Grafana-Loki . Shared Secrets
m « Docker . Shared Object /—\
H Container Storage
s » Workload External archive rasdaman database
< oyter Orchestration integration
I I N . Apps
1 . l
L . ! GeoTIFF, 4 | FAIRICUBES Models 1
Object Sto_rage NetCDF, “
— — / 3rd Party
| FAIRICUBEs | |__Models Code (UDF)




HUB.FAIRICUBE.EU

Home Datacubes Analytics Validation Docs Q

FAIRICUBE-Hub

The Gridded GeoData Working Environment

The FAIRICUBE Hub provides a complete working environment where users can access algorithms and
data remotely to obtain computing resources and tools that they might not otherwise have and avoid the
need to download and manage large volumes of data. This new approach removes the need to transfer/
download large e.g. Earth Observation data sets around the world, while increasing the analytical power
available research scientists, industry, operational service providers, regional authorities, and policy
analysts.

{ j - : b
Catalog Analytics Knowledge Base
Find metadata and references to ingested Access the datacubes and processing Access project information and Knowledge

datasets, processes, and models. facilities provided by FAIRICUBE. Base services.

Implemented by
C>ONSTRUCTOR




|
FAIRICUBE LAB - WORKSPACE S

o One We||-al’l’anged = ., | FAIRICUBE ~
Workspace fr Home . | |
Resources Welcome to FAIRICUBE, Christian!

° AII Apps handled Via @ E0xHub Documentation

. . p FARicUBE Apps & Pages
gateway and inside one
B FAIRICUBE Query Tool B B B &
namespace C3 File Browser EOxHub Documentation — FAIRICUBE documentation FAIRICUBE Query Tool — File Browser —

—+
Catalog-editor

« Making workflows
Smoother and ~ JupyterHub

» conda-store

collaboration more - ¢

. Catalog-editor — stac-catalog — JupyterHub — conda-store —
effective

« Enhanced feedback
mechanisms for users
(incl. screenshots) @) otude s scresnshn

— 4

Type your feedback here! Also
include some contact info if you'd

like us to reach out to you

Cance' @

m Provide Feedback

?  Contact support

Powere d by 2 EOxHub

https://workspace.fairicube.hub-otc-sc.eox.at/




FAIRICUBE LAB - DOCUMENTATION

 Integrated access to
the FAIRICUBE's
Digital Library

. Integrated access to
Query Tools

. Integrated access to
EOxHub
documentation

= . | FAIRICUBE ~

M Home # FAIRICUBE-HUB - Getting
started, Examples & How To's

Resources

B EOxHub Documentation

B
B
o]

=
?

FAIRICUBE
documentation B FAIRICUBE Digital Library

FAIRICUBE Query Tool
File Browser
Catalog-editor
stac-catalog
JupyterHub

conda-store

Provide Feedback

Contact support

# » OVERVIEW » FAIRICUBE Digital Library

FAIRICUBE
L

Welcome to the FAIRICUBE Knowledge Base Digital Library

Explore and benefit from the experience, the know-how and the services of the FAIRICUBE

project.

This digital library aims to share know-how on extracting insights from large/complex datasets
using Machine Learning (ML) techniques, enabling actors beyond the traditional Earth Observation

domain to access, process and share gridded data and algorithms.

Browse through the different sections of the menu on the left to find user guides for the
FAIRICUBE services, as well as recommendations, technical and implementation expertise on data
analysis and processing, based on experience and understanding of project use cases. Following
instructions in the dedicated part of the User Guide, it is also possible for the community of ML and
GeoDatacubes implementers to contribute to documentation in this Knowledge Base.

Thanks to the interactive FAIRICUBE Query tool, both ML and data processing experts and non-
experts can easily discover and analyse the project's data analysis and processing resources

(pipelines, pre-processing, ML models and algorithms...).

By going through the Tips & Tricks, users will discover the challenges faced by the use cases and the

associated solutions, workarounds, failures and lessons learned.

Powered by :*: EQwHUL




|
FAIRICUBE LAB - JUPYTER

[ W
» Better consolidated . ramouse - o
J u pyte r wO rkS p ace A Home ' Fle Edit View Run Kernel Git Tabs Settings Help Conda-Stare

= Lt Cc ¢ 4 Launcher ¥ | = untitled.py x |+ %

« Multiple choices of o

T Current falder: / =HIE -
H @ EOxHub Documentation o . e
environments and . a
FAIRICUBE - i
resou rceS B documentation ¢ I\:n;e ) Mc;dlﬂed v [} Create Empty &
ucket s ago
[ FAIRICUBE Query Tool =  mm shared 8sage M — .
) Access to DaSk [C2 File Browser [®] Untitled.ipynb now - v — ﬁ "S}
g ateway .. Catalog-editor * @ AGE e Motebook Terminal Conscle Markdown File Text File Python File W5 Code [7]
.. stac-catalog
« Enhanced data- ~  JupyterHub ~ [A] Launch New Notebook
. 5 -
Wlth b tt r W cenda-store Kernel *  Debugger Environment Mamespace Last Used
Space e e # default * true default Never T
S h a rl n g pOSS I b I I Itl eS @ global-climate-change-esa-tool-box  true global-climate-change-esa-tool-box Mever e
. # global-esa-cci-lps true global-esa-cci-lps Mever t
Vla # global-puusto true global-puusto Mever s
pre S|gned U RL # Python true edc-2025.01-01 triallps25 Never 4
. . - Launch New Console
generation (single
. Kernel = Debugger Environment Mamespace Last Used
files or folders; & cetaut Newr &
. - glebal-climate-change-esa-tool-box  true global-climate-change-esa-tool-bax Mever 44
enfo rced Vla Proxy) # global-esa-cci-ps true global-esa-cei-lps Mever T
# global-puusto true global-puusto MNever 444
Provide Feedback # Pythen true edc-2025.01-01 triallps25 Never T
? Contact support
Simple 1 M0 @& 4 Mem:408.17/2048.00 MB Launcher Spelicheck off 1 ﬂ

Powered by *_ EQxHUE
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FAIRICUBE LAB - CONDA STORE

. Enhance conda-store o vome $ x
I n te rfa Ce Resources Package Manager edc-2025.01-01

[ EOxHub Documentation

[ EaSier ke rnel FAIRICUBE Environment Metadata

documentation Builds:

generation by users b eoxest + New

a FAIRICUBE Query Tool June 14th, 2025 - 9:53 PM - Active | =

. stac-catalog

L] Better ke rnel Catalog-editor

# Shared Environments Status: Completed in 29 min

p fairicube

management by users C3 FileBrowser
~ JupyterHub b global
\? conda-store w triallps25 Requested Packages -

. Easier adaptations of
' + edc-2025.01-01 python =310
workspace to user's
specific needs

geojson
hSnetcdf

hspy
ipyleaflet

ipywidgets <8.0.0
jupyterlab_widgets <2.0.0

[F]  Provide Feedback jupyterlab-geojson

? Contact support matplotiib
(11 Read the docs!  Version: 2024.3.1

i

Powered by J§< EOxHub




FAIRIC

STAC BROWSER - SEARCH
1CUB
.. | FAIRICUBE ~ G
. Integrated access & oms Search (D401 [ = Source [ < share
to STAC fastAPI in stac-fastapi [ M srowse [Ny

Resources

Catalog Browser [ EOxHub Documentation

E

F Language: English ~ l

Search for Items +

ra
wJd

B FAIRICUBE =
documentation ‘ I

[ J FAIR'CUBE i Temporal Extent " |
. FAIRICUBE Query Tool
Catalog migrated e
tO VerSIOn 2 .. Catalog-editor

File Browser Filter by spatial extent

. Advanced Free- = upyterhiun Collections
teXt SearCh b condaatote Select one or multiple collections o |
fu n Ct i O n ad d e d == | eaflet | © OpenStreetMap contributors.

Item IDs
Iltems

i

All times in Coordinated Universal Time (UTC)

Spatial Extent

2

Enter one or more ltem IDs s

« Also accessible
d | reC tly Additional filters

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

Add filter ~

You can use wildcard characters. _ matches a single character,

% matches number of characters. To search for a wildcard
[0 Provide Feedback character specifically, you need to add a \ in front of the ALOS-2 PALSAR-2 ScanSAR ICEYE Ell
character Reference Rice Paddy Field Map

Activity for Leisure industry reduced.
This collection contains reference rice Images from ICEYE

? Contact support

Powered by * EOxHub

at: http://catalog.fairicube.hub-otc-sc.eox.at



http://catalog.fairicube.hub-otc-sc.eox.at/
http://catalog.fairicube.hub-otc-sc.eox.at/
http://catalog.fairicube.hub-otc-sc.eox.at/
http://catalog.fairicube.hub-otc-sc.eox.at/
http://catalog.fairicube.hub-otc-sc.eox.at/

|
FAIRICUBE STAC CATALOG EDITOR =

| ;.'l .
FAIRICUBE
NI~

. Integrated access = rg (AR T x_ | °
to the STAC-based o o B eandne
Catalog-Editor

. Adapted to the >
latest FAIRICUBE N
proposed STAC R
extensions and e
enhancements £ File Browser General

Z JupyterHub

° A tOOI to Supply ¥ condastore ERAS global climate data
metadata in the
correct structure o
and SyntaX ERA5 global climate data

B FAIRICUBE Query Tool (®) Eox
k_j rasdaman

() Both

Title

Description

ERAS is the fifth generation ECMWF atmospheric reanalysis of the global climate covering the period
from January 1940 to present. ERAS is produced by the Copernicus Climate Change Service (C3S) at
ECMWF.

A
Brief, nontechnical explanation of the datacube.

Data Source
[ Provide Feedback

Climate Data Store

? Contact support

Powered by Ji: EQxHub



RASDAMAN WORKSPACE

4 Layer Control

WCPS Query Result

WCS service endpoinl: | hiips/weather.cubedenvsec.rgrasdamanows




® LGN datacube -
Land Use Database of
the Netherlands
® Toolbox (left)
- Catalog
— WCPS editor

—  Predefined views

@ Temporal navigator
(bottom)

® Globe base layer
(background)

DASHBOARD INTERFACE

Welcome d L !

% & I o > ©

F.A.l.R. Information Cubes -
FAIRICUBE

Toolbox _X3 Catalog X i

159 cubes of size B [C] Show Viewable Only
Access ~ T8 local, 5.8 PB federated [J Show Local Only

Q &

Catalog ® 0 LoN vl v ®

v Active Layers

A
Filter by name, topic or server

> FAIRICUBE datacubes 7 cubes of size 5T
> AD4GD cubes of size

> More cubes of size ¢

Forest Type 'ater Wetnes
— _——
— —
== =

Leaf Type !INE Land Ci
— —
== ==

assland Stat iperviousne:
——

—_—
—_—

e Cover Den

- ACCESS, process griaae

TRUSTable manner

d data in a FAIR and

FAIRICUBE

l FAIRICUBE
N~
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FAIRICUBE - EVOLUTION =

® More seamless access to EO data, applications, and tools
® Improved usability for researchers and developers

@ A stronger foundation for FAIRICUBE’s mission to make EO data Findable, Accessible,
Interoperable, and Reusable (FAIR)

@ Easier user management via Admin console

@ Self registration with separate approval step, additionally integrated into a "Slack"
workflow

@ ... and many more Back-end enhancements




|
OUTLOOK

® FAIRICUBE LAB will still be available for 12 months after the project end

® FAIRICUBE: Demonstration of results, notebooks and workflows

® The underlying EOxHub services have become a centrally important enabler and will sustainably support
various initiatives:

@ EuroDataCube: a marketplace for satellite data, Jupyter notebooks and insights on demand

@ EarthCODE: open-access platform that promotes FAIR Open Science principles and collaboration in Earth System
Science research

@ DeepESDL: ESA's Deep Earth System Data Laboratory

@ PolarTEP: Polar Thematic Exploitation Platform
® GTIF: Austrian Demonstrator GTIF, Cerulean GTIF, Baltic GTIF

@ DESIDE: Supporting policy and decision-makers in decreasing pollution and optimising routes in polar regions



Validation framework

® Holistic validation from start to finish
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KPI's

FAIRICUBE Validation

D1.2 Validation report

Validation of FAIRICUBE Use case
D2.5 Validation of UC
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sharing
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of Data
D53
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Processing / ML
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The Griddejer1ra \Working Environment
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Validation of Al Ethics

The Al ethics assessment in FAIRICUBE ensures that artificial intelligence is used responsibly and
transparently across all Use Cases. The assessment examines how Al models are developed, how
transparent their processes are, and whether they avoid bias or unfair outcomes. It also provides practical
guidance to ensure that Al is implemented ethically throughout the project and reports on the validation
results in a structured and traceable way.

Validation item Description
Ethics (Trustworthy Al)

How are you dealing with the effect of the application on the rights to

Fundamental rights
9 safety, health, non-discrimination, and freedom of association?

Privacy and data How are you implementing the GDPR to safeguard the personal data
protection protection rights of those you collect personal data from?



Validation framework

¥ Guidance and advice (report, deliverables)

® Checklists
® Webform

@ Sharing of feedback
results

Planned intervention: On Wednesday, October 15th, 06:00 UTC, Zenodo will be unavailable for 1-2 minutes to perform

EU Horizon project FAIR information cube (FAIRICUBE) @
FaiRicupe  Part of EU Open Research Repository
~N

Published September 15, 2025 | Version v2

FAIRICUBE Deliverable D2.5 Use Case Validation

spacedenvironment s&.; Gregor, Mirke (Contact person) &,

FAIRICUBE Deliverable D2.5 Use Case Validation

QO 8 = docs.google.com/forms/d/e/1FAIpQLSFi8rhnCDtsLhDrIf2CWZKLLAsUxVeoVIkC32ChdYz2eK0Qw/viewform?pli=1

FAIRiICUBE validation framework

Overview of all validation activities across FAIRICUBE
(D1_2_Validation_report 2_Jan25.pdf )

* Gibt eine erforderliche Frage an

E-Mail-Adresse *

Ihre E-Mail-Adresse

Name: *

Meine Antwort

Please specify at which level you wish to perform the validation:

Auswahlen -

In case you want to address a specific data set or process, please specify below:

Meine Antwort

Please specify at which stage of progress the item to be validated is:

O Initial stage

FAIRICUBE
N\

Validation of FAIRICUBE use cases

Validation of use cases (UCs) in FAIRICUBE focuses on assessing whether each case is clearly defined,
aligned with project goals, and practically applicable. It involves checking the completeness and clarity of
UC specifications, evaluating whether the right data and methods are used, and conducting user
assessments to ensure the outputs meet real-world needs. Fit-for-purpose checks are applied to confirm
that the results are suitable for the intended context. This process also includes documenting findings and
communicating them effectively to stakeholders. Importantly, UC validation is closely connected to the
validation of processing workflows and platform functionality, ensuring consistency across technical and

thematic components.

Use Case 1] Use Case 2 | Use Case 3 | Use Case 4 | Use Case 5

Use Casel

UcC implementation step Check type

Clear Goal defined

Required datasets identified

UcC specifications

identified

Workflow designed

Visualisation of outputs designed

Required ML/Al approaches

Support the users’ work

Service orientation

User assessment [ fitness-  Reliability

for-purpose
L Applicability

L WS IS Y D 1 1

SIS

Reference

FAIRICUBE Digital library — UC1 -
Research questions

FAIRICUBE Digital library — UC1 — Data
and ingestion

FAIRICUBE Digital library — UC1 —
Processing steps and ML applications

FAIRICUBE Website — UCI workflow

UCI Scrollytelling

Stakeholder engagement
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Al ethics FAI

<

@ Obligation from project ethics evaluation

® Renowned experts forming the [AI] Ethics Board

@ Starting point: Assessment List for Trustworthy Artificial Intelligence (ALTAI) for self-assessment
® FAIRICUBE : Custom Socio-Technical Scenarios

@ Aim of Al system, actors, context, interaction.... FAIRICUBE validation framework

stefan.jetschny@googlemail.com Konto wechseln ¢2Y Entwurf gespeichert

® Guided walkthrough with pilot use case

® Generalization and implementation in general validation deliverable

Do you want to validate Al ethics assessment?

¥ Generalized implementation in FAIRICUBE validation framework
@ Validation checklist ® ves

O Skip to another validation

® Part of UC documentation
® Wider Impact : NILU affiliation as Trustworthy AI Lab

Zurick Weiter Alle Eingaben
I Seite 12 von 13
I6schen



Input for Green deal data spaces

Kathi Schleidt, Stefan Jetschny

« Meta data
« Validation framework
« Al ethics consideration




INPUT FOR GREEN DEAL
DATA SPACES: POLICY BRIEF

@ Created in collaboration with our siblings
® Concise, 4 A4 pages (A3 folded)

#® Focusing on the topics
# Data Ingestion
@ Metadata
@ Semantics
@ Data Provision
# Governance

@ Presentation at Living Planet Symposium (LPS)
@ doi.org/10.5281/zenodo.15649164
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THE GREEN DEAL DATA SPACE

Making environmental data work for Europe’s green transition

Environmental data are essential enablers of the
European Green Deal. They support informed decision-
making, underpin effective regulation, drive innovation,
and empower society to act. Yet today, much of these
data remains fragmented, inaccessible, or underutilised,
creating significant barriers that limit Europe’s progress
towards its climate goals.

The Green Deal Data Space (GDDS) is envisioned as a
solution to overcome these challenges and foster trusted
exchange of public and private data across all areas of the
green transition. To be effective, the GDDS must uphold
the principles of Findability, Accessibility, Interoperability
and Reusability (FAIR). Four projects—AD4GD, B-Cubed,
FAIRICUBE and USAGE—funded under the HORIZON-
CL6-2021-GOVERNANCE-01-17 call have explored and
documented the requirements for successfully achieving
this. The GDDS will be implemented through the SAGE
project (The Data Space for a Sustainable Green Europe)
and will build on the results of the GREAT initiative
(Governance of REsponsible innovATion).

After three years of intensive work, the four projects
here join forces to present, in a single comprehensive
document, @ set of recommendations to guide the
successful implementation of the Green Deal Data Space
in the years ahead. These are as follows:

@ Strengthen data harmonisation, but stop reinvent-
ing the wheel. Adopt and expand cross-domain
standards, based on INSPIRE and other established
frameworks,avoiding proprietary formats. Prioritise
investment in tools that support data transforma-
tion and alignment across existing data structures.

Funded by
the European Union

Ensure resilient semantic interoperability on top of
strong technical foundations. Promote and enrich
comprehensive controlled vocabularies with
stable, well-defined concepts under established
ontology frameworks, supported by technical
infrastructure and governance for adaptability and
long-term sustainability.

Recognise and resource the effort behind metadata.
Foster interoperability among varied metadata
formats to ease the work of producers and users,
and expand existing metadata standards to cover
critical overlooked elements. Assure resources for
metadata creation.

Enable data exchange between diverse stakehold-
ers of the GDDS. Develop effective strategies that
motivate open data providers to participate, ensur-
ing a balanced representation of public and com-
mercial data within the data space,and promoting
the use of standardised, GDPR-compliant, and fed-
erated technologies for data provision.

Establish inclusive, participatory and dynamic
GDDS governance aligned with the European
Green Deal. Prioritise public interest, long-
term sustainability, and adaptability. Leverage
existing European data initiatives and state of
the art solutions to preserve data sovereignty
and security. Provide proper training, tools, and
guidance—including real-world examples—to
support effective adoption by participants of the
data space.
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POLICY BRIEF - DATA FAIRICUBE
HARMONIZATION

Strengthen data harmonisation, but stop reinventing the wheel.

# Investing in generic cross-domain standard data structures, vocabularies and representations
that operate across a broad spectrum of complexities; avoiding too simplistic formats that ignore

semantic links and metadata.

# Promoting open and well-documented formats, and ensuring easy transformation towards them, as
the use of closed proprietary formats risk vendor lock-in.

# Building on existing standards and guidelines for existing data formats, for instance, associating
data to the vocabularies already established by INSPIRE across 34 thematic domains — many of which
align with the European Green Deal — while continuously identifying gaps and ensuring their sustainable

adaptation.

@ Investing in tools that facilitate data transformation, including libraries and data structure
mappings, enabling each community to shift between simpler, purpose-built or domain specific formats

and richer, cross-domain generic formats as needed.
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POLICY BRIEF - SEMANTIC FAIRICUBE
INTEROPERABILITY

Ensure resilient semantic interoperability on top of strong technical foundations.

# Promoting means for linking data and metadata, including variables, observed properties and units
of measure, to stable, persistent and well-defined concepts governed by shared, linkable, controlled
and sustainable vocabularies and ontology frameworks that ensure robust preservation of
meaning, such as the OGC/ISO Observations, Measurements and Samples standard.

# Where applicable, adopt existing standards for data structuring and annotation; when strictly
necessary, extend them to cover gaps.

# Enrich internationally agreed and widely adopted vocabularies — such as the Essential
Variables framework — with robust meanings, leveraging their established use within their communities
of practice in each domain, e.g. utilising the I-ADOPT Ontology for the semantic representation of

variables.

BIODIVERSITY
BUILDING
BLOCKS FOR
POLICY




POLICY BRIEF - METADATA F/x'u'ﬁg.ciuisé|

Recognise and resource the effort behind metadata.

# Expanding existing metadata standards to include poorly covered critical elements,
such as Observations, Measurements & Samples, I-ADOPT, Data Product Specifications,

and Data Provenance.

# Identifying and promoting approaches — e.g. mappings and transformations tools —
to enhance interoperability among metadata standards, addressing the needs of

commercial and open data alike.

# Ensuring that European research funding explicitly acknowledges the time and resources
necessary for metadata creation and maintenance, and making it mandatory for
successful project implementation.

# For European research projects, incorporate requirements for the creation and
maintenance of a standardised metadata catalogue into the data management plan.

BIODIVERSITY

® ®
. q suie



Policy Brief - Meta Data

'I;R FAIRICUBE
N\

I
® Terrestrial in situ

® Satellite/EO

# Standardized mformatlon on ® Long history of measurement
satellite instrumentation meta-information, e.qg.

® Deficits when describing # OGC/ISO Observations,
derived products Measurements and Samples
# Observable properties and @ PROV-O Provenance Ontology

processing relegated to prose @ I-ADOPT Observable Property
\ # Poor provenance information disaggregation |
|

® GDDS requires data from both worlds. Work still needs to
be done to merge the strengths from both worlds.



POLICY BRIEF - DATA EXCHANGE FA#{E.(:EBEH
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Enable data exchange between diverse stakeholders of the GDDS

# Adopting and promoting open, easy to use technologies that support seamless integration of both
open and protected data.

# Ensuring the integration of diverse in-use APIs from data providers and user communities into the
data space environment, accompanied by demonstrators and clear guidelines.

@ Promoting the adoption of standardised APIs to facilitate smoother uptake, for instance the OGC APIs
for geospatial assets.

@ Offering conversion tools, like facades and brokers, and clear specifications to enable interoperability
between APIs and data formats.
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POLICY BRIEF - GOVERNANCE FAi'Ezg.cijBEH
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Establish inclusive, participatory and dynamic GDDS governance aligned with the European
Green Deal.

# Integrating existing open-data platforms such as the Copernicus Open Access Hub, the European
Data Portal, and the INSPIRE Geoportal within the GDDS.

# Developing effective strategies to attract open data providers to join the GDDS, ensuring that the
dataspace does not become exclusively commercial or paywalled.

# Mandating the citation of data in publicly funded academic publications to increase the visibility and
recognition of open data, encouraging data providers to share their datasets more openly.
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FINAL WORDS FA'|'“R§|(:UBE

@ "Every data scientist working with EO data can potentially benefit from FAIRICUBE”
S. Jetschny, 2022

@ Concrete technical solutions, guidelines and examples to:
# How can we scale up work from local to cloud resources?
# How can we include data from different sources?
# How can we exploit ML techniques?
® How can we make data science work as F.A.I.R. as possible?
# How can we validate use cases from start to finish?
# How can we bring technology, EO data and scientists together?




Many thanks for your attention! mﬁ@
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