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The C-SCALE Project

Europe lacks an integrated compute and storage infrastructure for the
exploitation of Copernicus datasets in scientific and applied
applications. C-SCALE

enables

-
\\>/ C-SCALE responds to that challenge by enhancing the EOSC
Portal with pan-European federated data and computing infrastructure Seamless access

: : C-SCALE seamlessly integrates access to EO and Copernicus
Services fO r CO pe rnicus. data into the Egscegortol service offerings, expogi)r?g

Copernicus data to a much broader audience

E
C-SCALE: Copernicus - eoSC AnaLytics Engine processin;sx Analysis ,

C-SCALE federates European e-infrastructures and lay the
foundation for a European open Big (Copemicus ) Data

i PrOjeCt duration: Jan 2021 — September 2023 Andalytics platform
« Budget: ~ 2 million Euros

e Consortium of 11 partners with pan-European c"“’i;‘:':glgg“"ry

Coverage ‘ The integration enoé)led ) C—SgALE :
eci helps to make the Copernicus data FAIR and create optima
eliares ® cosrerro conditions for cross-disciplinary research
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eod Knowledge for sound
decision making

G
& Data and service-based knowledge facilitated by C-SCALE

Y, will help to monitor and mitigate climate change and improve
the quality of life for citizens of Europe and around the world
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Project Objectives and KERs @ csoas

f =
Objectives

« O1: Scale-up the EOSC Portal integrating pan-European computing and data resources for Copernicus
« 02: Federate Copernicus resources with EOSC computing and storage providers
« 0O3: Piloting the provision of a distributed online Sentinel long-term archive in EOSC

« 0O4: Co-design of the federation with relevant scientific communities across Europe

Key Exploitable Results:

C-SCALE Communlty

Enabling Copernicus Big Data
openEO Analytics thro gh EOSC
PIatform & https://c-scale.cu/ W @C_SCALE EU

FedEarthData openEO Platform Earth Observation Workflow solutions C-SCALE Support
Metadata Query
Service
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FedEarthData @ csons

FedEarthData: federation of Earth observation data archives and computing resource providers, enabling
execution of Earth observation processing workflows with seamless access to data

Batch and interactive processing

HTC/HPC resources Cloud Resources

PaaS Orchestrator

X ) R . Container [ X
an orchestrator ab» « Authentication and
SRAM m | L o authorisation services
jobs storage cont Storage M Storage * |dentity management
A A A

infrastructure services
EGI CheCk'In ° Monitoring

* Accounting
« Virtual Machine or
container image

_ management and
C-SCALE Data Federation @ redistribution

C-SCALE
Software
repository
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@ openEQO Platform @ csons

Situation before openEO: openEO Platform:

|
client 1 client 2 client 3 Cesa Client 1 I
|
O
\= Client 2 I
openEQ |
Platform I :
o\\ Client 3 I
back-end 3 back-end 4
........ openeo.cloud is a combination of these 'backend’ platforms =~~~
CreoDIAS
experimental
openEO API:
: ’ . Connects to
client 1 client 2 client 3
EURO DATA CLE‘
sentinel
back-end 2 back-end 3 back-end 4 * Clients: Python, R, Javascript
« Web Editor

* JupyterLab
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C Earth Observation Metadata Query Service

C-SCALE Earth Observation Metadata Query Service (EO-MQS)

0 Earth Observation data discovery service arching over

FedEarthData member providers

L Data providers already know where their data are
Bring their discovery interfaces under a common one

L Spatio-Temporal Asset Catalogue (STAC) interface to

single point
shared protocol

enable queries across the federation

O EO-MQS is a query broker and aggregator, it is
not yet another metadata database.

0 Focus and data retention policies at member sites -
avoiding polling resources irrelevant to the given query
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C-SCALE Earth Observation Metadata Query Service (EO-MQS) (stac-fastapi)

https://eo-mgs.c-scale.eu/stac/vl

The Earth Observation Metadata Query Service (EO-MQS) is the central entry point to query for metadata across the C-SCALE federation.

Collections Catalogs ltems

Identifier

Title

C-SCALE

EODC]sentinel1-grd

Sentinel-1 SAR L1 GRD

EODC]|sentinel-2-11c
EODC]Js1-global-sigma0
EODC|s1-demo-sigma0
EODC]|landsat-c2-11
GRNET-OPENSTACK|sentinel-1-grd
GRNET-OPENSTACK|sentinel-1-ocn
GRNET-OPENSTACK|sentinel-1-raw
GRNET-OPENSTACK|sentinel-1-slc
GRNET-OPENSTACK|sentinel-2-11b
GRNET-OPENSTACK|sentinel-2-11c
GRNET-OPENSTACK|sentinel-2-I2a
GRNET-OPENSTACK|sentinel-3-olci-11b
GRNET-OPENSTACK|sentinel-3-olci-12
GRNET-OPENSTACK|sentinel-3-slstr-I11b
GRNET-OPENSTACK|sentinel-3-slstr-12
GRNET-OPENSTACK|sentinel-3-stm-2
GRNET-OPENSTACK]|sentinel-3-syn-12
GRNET-OPENSTACK|sentinel-5p-11b
GRNET-OPENSTACK]|sentinel-5p-12

CREODIAS|LANDSAT-5

=~ Vito A

Sentinel-2 MSI Products: Level-1C data
Sentinel-1 Sigma0 Products

Sentinel-1 Sigma0 Demo Products
Landsat Collection 2 Level-1 Data

sentinel-1-grd
C-SCALE Earth Observation Metadata Query Service (EO-MQS) / Sentinel-1 SAR L1 GRD

Sentinel-1 SAR L1 GRD (EODC]|sentinel1-grd)

https://eo-

stac/v1/col lections/E0DCK7Csen

neli-grd

Level-1 Ground Range Detected (GRD) products consist of focused SAR data that has been detected,
multi-looked and projected to ground range using the Earth ellipsoid model WGS84. The ellipsoid
projection of the GRD products is corrected using the terrain height specified in the product general
annotation. The terrain height used varies in azimuth but is constant in range (but can be different for
each IW/EW sub-swath). Ground range coordinates are the slant range coordinates projected onto the
ellipsoid of the Earth. Pixel values represent detected amplitude. Phase information is lost. The
resulting product has approximately square resolution pixels and square pixel spacing with reduced
speckle at a cost of reduced spatial resolution. For the IW and EW GRD products, multi-looking is
performed on each burst individually. All bursts in all sub-swaths are then seamlessly merged to form a
single, contiguous, ground range, detected image per polarisation.

Collections Catalogs Items

Title Date Acquired
S1A_IW_GRDH_1SSH_20220401T233117_20220401T233146_042586_051487_C4D2  Fri, 01 Apr 2022 23:31:31 GMT
S1A_IW_GRDH_1SDV_20220401T105102_20220401T105127_042579_05143E_8532  Fri, 01 Apr 2022 10:51:15 GMT
S1A_IW_GRDH_1SSH_20220401T015411_20220401T015436_042573_051408_458D  Fri, 01 Apr 2022 01:54:24 GMT
S1A_IW_GRDH_1SDH_20220329T091454_20220329T091519_042534_0512C4_FDS7  Tue, 20 Mar 2022 09:15:06 GMT
S1A_IW_GRDH_1SDV_20220324T020806_20220324T020831_042457_051023 3F41  Thu, 24 Mar 2022 02:08:19 GMT
S1A_IW_GRDH_1SSV_20220314T095817_20220314T095848_042316_050854_9E4A  Mon, 14 Mar 2022 09:58:33 GMT
S1A_IW_GRDH_1SDV_20220101T234855_20220101T234921_041274_04E7D7_27C0  Sat, 01 Jan 2022 23:49:08 GMT
S1A_IW_GRDH_1SDV_20220101T234510_20220101T234535_041274_04E7D7_182F  Sat, 01 Jan 2022 23:45:22 GMT
S1A_IW_GRDH_1SDV_20220101T234445_20220101T234510_041274_04E7D7_79CF  Sat, 01 Jan 2022 23:44:57 GMT

S1A_IW_GRDH_1SDV_20220101T234420_20220101T234445_041274_04E7D7_D3C2  Sat, 01 Jan 2022 23:44:32 GMT

CloudFerro

METADATA

STAC Version 1.0.0
Keywords  sentinel, copernicus, esa, sar,
radar
License  proprietary

Temporal
03/10/2014, 02:00:00 - now
Extent

PROVIDER

ESA (producer; processor, licensor)

ITEM SUMMARY

Platform  « sentinel-1a

« sentinel-1b

Constellation sentinel-1

Infraestngurs
Mo oo



How to access the C-SCALE services @ c-scas

Main exploitation paths:

« EOSC Marketplace EUROPEAN OPEN
« C-SCALE website “39 * SCIENCE CLOUD
» openEO Platform website

OPERATIONAL

- I 9

i i OPERATIONAL OPERATIONAL
Federated Earth System Simulation and Data Earth Observation Metadata Query Service openEO Platform
Processing Platform o openko Platform
FedEarthData S S
- . . ling analysis of large-scale Earth Observation data with
! ) Efficient discovery of Copernicus data assets Enabling
Easy processing of Copernicus data o federated computational infrastructure
Organisation: EGI Foundation Organisation: ‘ © Organisation:
Provided by: CloudFerro, CESNET, Italian National Institute of Nuclear Earth Observation Data Centre for Water Resources _— Earth Obser\;at\on B BT e Wa S Rssiress
Physics, Earth Observation Data Centre for Water Resources Monitoring & Monitoring °
Monitoring, Portuguese National Distributed Computing Provided by: CESNET provided by Seralse:VITOINV/Vizase ietalling veor Tectologisch
Infrastructure (INCD), SURF, VITO NV (Vlaamse Instelling X 4 9158 “ 9 g
voor Technologisch Onderzoek NV) - (0.0/5) 0 reviews Add to comparison N Sderzock Y]
] i
(0.0 /5) 0 reviews Add to comparison Add to favourites v (0.0/5) Oreviews v Remove from comparison
Add to favourites , Add to favourites
>3]
[ > ] Access the service
Access the service Access the service
B FULLY OPEN ACCESS
& ORDER REQUIRED & ORDER REQUIRED
Webpage Helpdesk Helpdesk e-mail )
Webpage Helpdesk Helpdesk e-mail o : Webpage Helpdesk Helpdesk e-mail
Manual Training information
Manual Manual
Ask a question
Ask a question . 5 Ask a question
about this service? about this service? about this service?
ABOUT DETAILS REVIEWS (0) ABOUT DETAILS REVIEWS (0) ABOUT DETAILS REVIEWS (0)
https://marketplace.eosc- https.//marketplace.eosc- https://marketplace.eosc-
portal.eu/services/eosc.eqi-fed.fedearthdata portal.eu/services/eosc.eodc.eo-mqs portal.eu/services/openeo-platform/
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https://marketplace.eosc-portal.eu/
https://c-scale.eu/
https://openeo.cloud/
https://marketplace.eosc-portal.eu/services/eosc.egi-fed.fedearthdata
https://marketplace.eosc-portal.eu/services/eosc.egi-fed.fedearthdata
https://marketplace.eosc-portal.eu/services/eosc.eodc.eo-mqs
https://marketplace.eosc-portal.eu/services/eosc.eodc.eo-mqs
https://marketplace.eosc-portal.eu/services/openeo-platform/
https://marketplace.eosc-portal.eu/services/openeo-platform/

@ C-SCALE workflow solutions @ c-sone

Workflows for Copernicus data processing:
easy deployment of workflows supporting
monitoring, modelling and forecasting of the
Earth system

« Provided by C-SCALE Use Cases

P »
EARTH DBSERVATIONS

CLOUD COMPUTING p MAKE
MACHINE LEARNING 3 {ENT

WATER EXPERT |NSUR;;{CE“S
. Templates and reusable components for A oetares 5 7y

rs t ild their own lications on '
users to build their o applications o Aquamonitor using OpenEQO on C-SCALE Global Water Watch using OpenEQO on C-SCALE

FedEarthData
®RoHub Link Link ®RoHub Link
m% ek Gt Gomiane ot ey T @°'”“E°°e"“a°f"
; Download Pre-Processing Run model Analyse :

' batch o .8 : i
: Pre-processi| ing Run Model Post Processing .2 .
Surf Slurm Cluster I H |,—
Siurm
ey e Deltad Fiexible Mesh
: b e
Socter
wilow_catchup.sh wilow_batch.sh plotting.sh
prepare.sh -

Ol fsjur'a s Al s
L

I chemi . o ’ T y‘f :
: ol ad_tides. :
download_data.py J run_whlowl J plot_wllow_results : e

Automated monthly river forecasts using Wflow
{® RoHub Link Link Coastal hydrodynamic and water quality modelling using Delft3D FM

@RoHubm Link
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https://reliance.rohub.org/56c970ea-ef0c-4963-845e-1155bad0682a?activetab=overview
https://zenodo.org/record/7673807
https://reliance.rohub.org/813ac793-f4ba-46d1-9d5e-6552227de7a0?activetab=overview
https://reliance.rohub.org/f503fc7e-9e64-40d7-8d35-490a2b358bc3?activetab=overview
https://zenodo.org/record/7827657
https://reliance.rohub.org/56c970ea-ef0c-4963-845e-1155bad0682a?activetab=overview
https://zenodo.org/record/7827655

C-SCALE Community
Enabling Copernicus Big Data Analytics through EOSC
& https//c-scaleeu/ W @CSCALEEU (=) community@c-scale.eu
U Se r fo ru m a n d fu n ct i o n a I co _d es i g n (& Repositories 6 () Packages A People 33 A Teams 4  [I1] Projects 4

® C-SCALE community: https://github.com/c-scale-community/discussions

® encourages advanced users to become active participants in the development of the future C-

SCALE services

mechanism to engage with the national and international organisations invested in Copernicus
services

C-SCALE documentation, training and support = Oawie” S
®  https://wiki.c-scale.eu/C-SCALE

-
&

w4 .D
| @

https://www.youtube.com/@c-scale project

= C-SCALE £\ Subscribed v
Technical note Library @ (@c-scale_project 14 subscribers 8 videos e
2[e)Z\:3icl An open compute and data federation as an alternative to C-SCALE  Enabling Copericus Big Data Anaytes through EOSC >
DEICEE monolithic infrastructures for big Earth data analytics
o Bjérn Backeberg &% (), Zdenék Sustr @, Enol Fernandez @, Gennadii Donchyts (3, Arjen Haag (2, ). B. Raymond Oonk (), Gerben Venekamp, HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT

Benjamin Schumacher (9, Stefan Reimond & Charis Chatzikyriakou ...show less
Received 25 Feb 2022, Accepted 23 Jun 2022, Published online: 13 jul 2022

Videos P Playall

66 Download citation https://dol.org/10.1080/20964471.2022.2094953 D Sochicsonoen ]

C e € Ol e
B Full Article [aJ Figures & data & References &6 Citations il Metrics © Licensing & Reprints & Permissions Sturm ™ % Metadata Query ata &= u's':,day =
Der Service Share i1l

[3 View PDF < View EPUB

C-SCALE Tutorial: Slurm RoHub Demonstration C-SCALE tutorial: Metadata C SCALE User Workshop - ! C-SCALE User day
61 views - 4 weeks ago 24 + 4weeks ag Query Service Share Earth Observation Data...

https.//doi.org/10.1080/20964471.2022.2094953
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https://github.com/c-scale-community/discussions
https://wiki.c-scale.eu/C-SCALE
https://www.youtube.com/@c-scale_project
https://doi.org/10.1080/20964471.2022.2094953

Provider onboarding

C-SCALE aims to expand its Compute and Data federation with new service providers!

* Well-defined guidelines to join the federation

* Technical integration

» configure your system to allow federated identity
* register in catalogues
* Non-technical integration: contacts, AUP, Privacy Policies...

e Support is provided through the whole process

* If you interested, get in contact with us!

getting-started

Getting started for C-SCALE service providers

These pages are targeted to Service Providers who wish to be onboarded onto the C-SCALE federation. If you want to become a federated provider e1

Join the C-SCALE Federation

Data Federation Providers' Guide

Guide 10 join the C-SCALE Data Federation

Data Federation Providers' Guide

This is an overview of steps a providers needs to take to integrate with the C-SCALE Data federation.

‘The C-SCALE federation integrates providers of spatio-temporal data, who wish to facilitate easy access and analysis of said data. The federation welcomes providers of Earth Observation and well as in-situ data and targets primarily data

obtained within the Copernicus Programme [ . However providers of spatio-temporal data from other sources are also welcome.

Integration into the federation takes place along two lines:

» Discoverablity of data - Integration with the Metadata Query Service, which makes it possible to search or browse data across the federation.

» Accessibility of data - Integration with the identity federation for the FedEarthData Service, which allows users to access data seamlessly across the federation with a single identity from C-SCALE's compute environment.

Both lines of integration are explained in the following text. Please note that this guide does not discuss C-SCALE's motivation for choosing the technologies or approaches discussed herein. For more on the reasoning, consult C-SCALE's
deliverables: Copernicus Data Access and Querying Design % and Copernicus Data Lookup, access and Dissemination Final Implementation Report (TBD).

Integration Checklist

For the reader's convenience, this is a checklist of requirements that must be met by a site to fully integrate with the Data federation:

Requirement Check

Cloud

To join the C-SCALE Federated Cloud visit the EGI Docs for Service providers 2
HTC/HPC

To join the C-SCALE Federation of HTC/HPC resources visit the SRAM Docs for Service Providers 7 .

SRAMsync [ is the software component allowing HTC/HPC clusters to and from SRAM with Ik

Data Federation

The steps to join the data federation are in this page.

How to deploy openEO Platform back-end

See steps on the GitHub repository % .

Our partner INCD 4 has prepared an additional guide

https://gitlab.com/lip-computing/c-scale

How to get support

Please reach out to us via the C-SCALE GitHub Community:

I @z

Deltares cesnet INFN

.....-- Istitto Nazionale diFisica Nuceare

GOCDB Registration
STAC API
HTTPS Interface

EGI Check-in integration
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C-SCALE Outcomes & Sustainability @ csons

-
C-SCALE Communlty
Key @ EFE?EO C i
Exploitable ; ........
Results
FedEarthData EO-MQS openEO Platform Workflow solutions C-SCALE Support
\_ Y,
ice Creati /\ g Product / Service g g Product Creation / g Product Creation/\
Service Creation . .
o : Service Creation / Part of Other
Exploitation Further Research Creation / Further Research Further Reaserch / services / Further
Standardization Standardization Future Services Reaserch
J \_ \_ \ \_ _J
\( EOSC Marketplace \( N\ (" R
Access EOSC Marketplace Openly available on C-SCALE, EOSC Eog_%é\;ﬂ:[lée;prﬁce, C-SCALE website,
Channel & C-SCALE a public URL, C- Marketplace AppBD GitHub, Twitter, etc
\_ AN SCALE J\L J\ _ W,
a4 "\ /~ Dependson "\ ( Open Source \ (O Sour 'th\ ( \
Depends on availability of Free - through C- gce)gumo;nfaeti;vrll Most of channels
pena providers SCALE & ESA : L are free from
availability of (incl. training . ;
: . roviders The STAC-APIs at Network erial). N operation point of
Sustainability P the individual sites Commercial material). No view. Maintained
LoC — > MoU & ) warranties. SW
standard SLAs clear value for License tainers hosted by C-SCALE key
discoverability of Free Training & containers partners

\_ N\ data _J \_ documentation / \_ on AppDB. VAN
e ' l ESI Deltares Eesnet e m > vito A\ ar ‘CloudFerro @mﬁ“ m




Im paCt @ C-SCALE

C-SCALE in numbers

Scientific
Impact

Services in Workflows Use case Societal
EOSC applications Impact
Economic/
Technological
- Im
Training SMEs e Enabling Copernicus Big Data
sessions Supported Analytics through EOSC

=
)
(=]
=
1
w
)
(x
]
(=]
N
(N

_ Impact report
https://c-scale.eu/impact-report/
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https://c-scale.eu/impact-report/
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particulas e tecnologia
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OpenEO/AGDATA Use Cases



What is OPENEO @C-SCALE

The Openeo project, is a free and open source tool that
provides an API to analyze and process satellite imagery;

In our CSCALE use case (Aqua Monitor) it uses Copernicus
data to scan for land and water mass changes.
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What is - Agriculture of data @ csons

Portugal aims to participate in the European Partnership “Agriculture of Data”
Currently starting a national pilot project under the calls for Advanced Computing
Projects

Aiming at:
* sharing data from different entities and sources
 including Copernicus data

« to aid in the monitoring of soil status and of specific culture evolution and
growth.

* Development and integration of applications and services

* Create added value while promoting sustainability of agricultural production

aﬂ S5 paltares cesnet (INFN m fVItO A gr ‘aou dFerro &;—1« m 15



What is - AGDATA pilot 1 @ csone

Monitoring of soil status:
* Develop water evaporation models;

* Check moisture levels on cultivated soill;
* Usage of several data providers

* Usage of several data sources

e Satellites
* ground stations

e other equipment

* Better data = Better decisions.

e0dC il Deltares Cesnet cdwi @R, ~vito Ao @ogrere B= P



What is - AGDATA pilot 2 @ csone

Monitoring of cultivated areas:

« Monitor cultivated and abandoned fields;
 |dentify different types of cultures;
* Monitor growth and evolution of crops;

« Use data to create and train predictive models.

e0dC il Deltares Cesnet cdwvi @R, ~vito Ao @ogrere B= P



Deploy - OPENEO & AGDATA @ csca=

Deployment of a kubernetes cluster;

Creation of S3 buckets for storage;
Deployment of EODAG,;

Deployment of OPENEOQO;

Sharing of Sentinel data;

Creation of a local Stac catalog instance;
Creation of local Stac collections;

Registration of metadata at INCD Stac Catalog.

e0dC il Deltares Cesnet cdwi @R, ~vito Ao @ogre. B= P



Satellite imagery data - OPENEO c-scaLe
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Satellite imagery data - AGDATA
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Next steps - Agriculture of data pilots @ csons

Make relevant data easily available to the applications

Improve applications to exploit the combined data
* Meteorological

« Sentinel 1 and 2

Exploit higher image resolutions
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@ C-SCALE Copernicus - eoSC AnaLytics Engine

Thank you for your attention.

(o) contact@c-scale.eu

Xavier Salazar (EODC), Zacharias Benta (INCD) and the C-SCALE Team

. . . . https://c-scale.eu
Xavier.Salazar@egqi.eu , zacarias@lip.pt —

3 @C SCALE EU

@ https://www.youtube.com
/@c-scale_project

Ibergrid 2023, Benasque, Spain & Online | 28 Sept 2023

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 101017529.



mailto:Xavier.Salazar@egi.eu
mailto:zacarias@lip.pt
mailto:contact@c-scale.eu
https://c-scale.eu/
https://twitter.com/C_SCALE_EU

. Any questions?

* You can find me at zacarias@lip.pt



