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Copernicus Space Infrastructure status

Copernicus missions managed by ESA:

Routine Operations Configuration S1A

in transition to extended campaign
. . S2A
Propulsion system degradation

orbital position.

Commissioning Configuration

S5P

Nominal satellite status
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Excellent missions
performances

Satellites in Routine Operations
Configuration
& nominal status

S1A in quasi nominal operations
S1C in commissioning operations

S2A In transition to extended
campaign orbital position.
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Sentinel-1 A satellite operations status L retreen (opemicss P@SA

Sentinel-1A satellite quasi-nominal operations:

After 10 years in operations, Sentinel-1A spacecraft shows increasing signs of aging with
propulsion system degradation:

Since February 2024, out-of-plane orbit control is no more performed.

In June 2024, the thruster used for in-plane orbit control showed a concerning drop in
performance.

Despite this, mission operations continue as they are without new event so far.

No further degradation has been experienced.

Sentinel-1A operations are planned until the Sentinel-1D IOCR.
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", ol Sentinel missions’ operations are commonly managed in
(2 0 the service-based Copernicus Operational Framework,
@ -y = Including mission-specific configurations

NN 300,000
i Registered

i # ? Users

~80 PB
§l of high quality
- Sentinel data
easily accessible
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Copernicus missions & data management e o, (remes Q@S
Framework
Missions configuration highlights

v' S2C launched on 5th September 2024 & successfully commissioned on 19th December 2024

v' S1C launched on 5th December 2024 and satellite commissioning nominally on-going

v’ S2C & S1C Smoothly onboarded in the EOF-CSC operational framework : First acquistions and data

availability by end of LEOP
v' S2C in Routine Operations since 21 January 2025
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Copernicus missions & data management e, (permioss @€SA
Framework

Operational configuration highlights

10.2024 ’ 3 W5 042025
A
S51C Launch  S2C IOCR S1C I0CR
il S1A Routine Operations

[
e S1C satelite Commissioninc Phase 51C Routine Operations

I

are mmﬁm Onboarded in the EOF-CSC
- S2A Routine Operations S2A Extended Scenario

/49 |
Start of S2A extended campaign

LI S2C satellite Commissioning Phase 52C Routine Operations
I e 5

mumﬂm In the EQF-CSC A S2C enters into routine operations
LI ; S2B Routine DWms
]
S3A Routine Operations

7 L8 S3B Routine Operations
. f |

ﬁ S5P Routine Operations
|
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Sentinel-2A Exceptional Extended Campaign i messeSton (opemicus O @8a

The Sentinel-2A exceptional extended campaign will operate for 12 months, temporarily complementing the nominal
constellation with Sentinel-2B and Sentinel-2C. This extension enhances the Sentinel-2 Mission's capabilities,
providing greater benefits to both operational and scientific users.

Starting 13th March 2025
Number of acquisitions over 20 days

Baseline Scenario (S2B+S2C) Extended Scenario (S2B+S2C+S2A)

S2A extended campaign observation scenario definition drivers

* Increase global revisit frequency

« Maximise revisit frequency over Europe and tropical regions of Africa and South America (frequently impacted by high cloud
cover).

« Optimised use of critical satellite resources. !
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S1C commissioning & data availability plans | rreeseERiuon (opermiows €O @SA

S1C successfully launch on December 5t 2024 lifting off aboard Vega-C
o December 10t 2025 a few days after launch EOF — CSC generated the first SAR images
o From mid-January 2025 and until mid-March 2025:

- S1C on the same orbital plane as Sentinel-1A (1-day apart w.r.t. S1A)

- Data acquisitions mainly for satellite calibration and validation activities.
- January 30, 2025: Release of preliminary Copernicus Sentinel-1C sample dataset.
o From mid-March to end of April 2025 :

- S1C will manoeuvre to be placed in the former Sentinel-1B orbital position (6-days apart w.r.t.
S1A), restoring the full constellation capacity for Sentinel-1

- Foreseen to gradually operate S1C in routine observation scenario with open data access during
the month of April (satellite status permitting) to start restoring the mission constellation scenario

o From May 2025, following the satellite IOCR, S1C satellite will enter into full routine operations

8
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S1C Automatic Identification System (AIS) e en (cpemicrs P @S

Background
o Sentinel-1C/D embark an AlS payload, enabling simultaneous operations with the Synthetic Aperture Radar (SAR) instrument.

o AIS foreseen to be activated simultaneously with SAR IW/EW observations over ocean and coastal areas and downlinked
simultaneously with SAR observations over European waters and the North Sea areas.

o Specific on-ground processing is necessary to retrieve the AIS message encapsulated in the AlS downlinked data.

o AIS data will be processed as part of the Copernicus operations to generate AlS messages in the form of Auxiliary AlS data

Sentinel-1C AIS data will be available through the CDSE:

Data policy under consolidation by the European Commission.

Collaborative Stations Operations

o Collaborative Ground Stations will be authorised to acquire and process AlIS data downlinked in pass-through mode as for
current S1 listen-in scenario (relevant AIS documentation and software is available to support preparatory activities).

o Potential AIS data usage or distribution restrictions will be indicated by EC as part of the AIS policy clarification.

9
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Evolution of the operations

& commissioned
in ~7 years

14 satellites to be onboarded

while operating in parallel
from 7 to 16 satellites

Need for an efficient, streamlined and innovative onboarding process

to contain costs, maintain flexibility,
ensure readiness and continuous performance

* Bazed on working version of the updated Sentinel deplopment scenario [2025-01]
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Update of the
deployment
scenario will be
available with the

53D 8l revised version of
coMa |

E!Eﬂﬂi= the LTS, set to be
T

A S CRISTAL-A presented at the
; el LSTIM-A May 2025 PB-EO
! Nl LSTM-E

! a ™ CIMR-A

CHIME-A
ROSEL-A

‘il

CHIME-B

|
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Data Volumes to a new level... L meesaeimon. (opermicus B @S2

Copernicus

Operations
Framework

ROSE-L (¥)

(*) no L2 yet
estimated

Preliminary values under consolidation *Based on decompressed data volumes 1
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The Copernicus Sentinels family grows!
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Copernicus Data Access Highlights

The Copernicus Data Space Ecosystem is the single-entry point for all users

https://dataspace.copernicus.eu

Copernicus Data
Space Ecosystem

i

& e During the last 30 days

Highllghts Total number of
Downloaded volume =3, pUbl'”Sh?c! ?md,uas
- 793PB A y Number of Copernicus Browser visitors
" 370,000
2 o .
= SR i Total number of Number of active users
Total volume of £ 8 s r‘eg:rste;rﬂe dtjier.s 49.000
published products SSNESRISR IRt 324 239 ’
76 PB s
https://dashboard.dataspace.copernicus.eu
[7] Gremes @esa

» Collaborative Partners CDSE 2024 Q4 Statistics (October — December):
» Copernicus Collaborative registered users — 19
* Retrieval from CDSE:
o 573.5 Million products
o 5.2PB

o ~1/5% of all data retrievals
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Copernicus Data Access

Annual Reports 2023 issued

Two reports issued for 2023 —
transition period between former
Data Access Hub and new CDSE

13
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CDSE - Additional Data Offer

~**. | PROGRAMME OF :
- | THE EUROPEAN UNION G)\pernlcus @ esa
Europe’s eyes on Earth

v 2020-01-01
> Sentinel-1 and Sentinel-2 Global Mosaics &
. Sentinel-1 GRD Monthly Global Mosaics: 2022-2024 L | s ¢ k
Continuously generated to 2014. ‘ | ! £ |
« Sentinel-2 Quarterly Global Mosaics: 2020-2024 :

» Copernicus Contributing Missions
« All CCM systematic data sets moved from PRISM to CDSE.
Visualisation gradually deployed.

* New data set gradually published in 2025: VHR 2024.

* https://documentation.dataspace.copernicus.eu/Data/Others/CCM.html

14
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https://documentation.dataspace.copernicus.eu/Data/Others/CCM.html

CDSE - New Data and Features

+'*, | PROGRAMME OF ]
* | THE EUROPEAN UNION @erHICUS @ esa
Europe’s eyes on Earth

» New CDSE Features
» Access to Sentinel-1 SLC Bursts (Nov. 2024): https://documentation.dataspace.copernicus.eu/APIs/Sentinel-1%20SL C%20Burst.html

« Sentinel-1C first data set publication opened to all users (30 Jan. 2025)
* New STAC Product Catalogue & STAC Browser (Feb. 2025)

Roadmap available at: https://documentation.dataspace.copernicus.eu/Roadmap.html

> Sentinel-2 Collection 1

* Full Collection 1 available on CDSE by end of Q2-2025. Former baseline being removed.

» Additional Data Reprocessing
« Sentinel-3 OLCI L2 (March 2025)
* Sentinel-5P SO2

» Onboarding of CLMS data portfolio on CDSE
» First phase completed by end 2024

* Initial onboarding of Copernicus Land Monitoring Service Global Component in CDSE in 2025

» Onboarding of 9 CCMs Cat-1 on the CDSE under preparation in coordination with COM

15
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https://documentation.dataspace.copernicus.eu/APIs/Sentinel-1%20SLC%20Burst.html
https://documentation.dataspace.copernicus.eu/Roadmap.html

THE EUROPEAN UNION

Collaborative Data Access — Timeline and Plans ) et o, (opemicus @DO@SA

Copernicus

Data Access Copernicus Data Access Collaborative Hub Node 2 GSS Node

Service Service Continuity (OVH) (OVH)
(ColHub 1,2,3)

Collaborative Hub Node 3

Col HubH Collaborative Hub Node 1 operations EXCIEEIoh e
migration to

CDSE on New CDSE JUNE 25

New Copernicus Data Access Service (CDSE)

® ® ® ®
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Allow 3" parties to expose their services and/or data to CDSE users

Third Parties listed in the Ecosystem Services Registry

Users and services benefit from both the CDSE core and 3" party

data and services

Enhance the Ecosystem's capabilities and solutions

Onboarding and Federation with Copernicus Services

Federation with Collaborative Services

About the Ecosystem
Services Registry

The Copernicus Data Space Ecosystem (CDSE) offers a wide range of
infrastructure, services, and tools designed to unlock the full potential
of Earth observation data. By fostering an open, dynamic, and ever-
expanding ecosystem, CDSE enhances the impact of this data, driving
innovation and supporting sustail societal

 Acces D

A thriving, open and expanding ecosystem

The Ecosystem Services Registry is the user interface for all services available
through the Copernicus Data Space Ecosystem. The CDSE offers flexible
gration and federation, allowing both users and third-party service providers to
cipate at various levels based on their needs. Whether utilizing existing
s or integrating new data offerings, users can customize their involvement
while maintaining full governance and ownership.

Atits core, the CDSE provides free services with pre-configured capacity to help
users get started, while third-party providers can deploy and expand their own
services, further enhancing the Ecosystem's capabilities and solutions. The
Ecosystem Services Registry offers five types of servi e S e
Registered 3¢ derated Copernicus Service:

Projects, Federate s, and Ecosystem Federated Platforms.

JupyterLab

Connect to the EO data
repository via S3 protocol to
Integrate data into workflows

CDSE JupyterLab is a user-
friendly workspace that enables
you o access data eflortiessly
and streamline your workflows.

ity service enables

cing of a data
ty from its origin
10 its download. This allows
users to verify that data is..

across any environment. Or
download EO products from

» cose @ COSE Core sarv

Data anatyscs

Terrascope

\[’2
AN

CDSE - Ecosystem Onboarding & Data Access
Federation

» Third Parties Onboarding in the Copernicus Data Space Ecosystem

CDSE
Core
Services

Federated

copemnicus &~
services

Federated

other EU public |

services and
collaborative
services

Opermicus

+= =

ing free
nding
e aee

—r;—
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capacity on 3 COMmeg,,
©

ial g, as;
s

Deploy and
operats
own
ssrvices
Registered
3rd party
services

Ecosystem
adopters

Federated
platforms
or services
Deploy and
operats

services

o
ECOSystem servic®

®derateq pjatform®

Eesa
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DESTINATION EARTH

A DIGITAL REPLICA
OF OUR PLANET

Destination Earth (DestinE) aims to develop

a highly accurate digital model of Earth to monitor

the effects of natural and human activity on our p1anet
anticipate extreme events and adapt policies

to climate-related challenges. .

Flagship initiative of the European Commission (DG- CNEC ==
Part of the Digital Strategy® and the Green Deal? (L L‘
Funded under the Digital Europe Programmegs '

“\MoniTor

eEcMWF eesa @ EUMETSAT

European Union




DestinE System Eesa

DestinE Platform

The platform will provide evidence-based decision-making tools, applications and services, based on an open, .

flexible, and secure cloud-based computing infrastructure. o ~
reNostrum

Barcelona JUPITER
SPAIN

, «Jusl:‘{‘m Y

LEONARDO

Bologna
ITALY

Data Lake ' N
~
The data lake will bring together data from ESA, EUMETSAT, ECMWEF as well as from Copernicus, and many other i xf_g; ,
diverse sources, with new data from the Digital Twins. It will allow discovery and data access as well as big data i | | gty

- LUMI
processing in the cloud. ~ Kajani

FINLAND
Discoverer AR
\‘{\\

DAEDALUS
Lavrion
GREECE

Sofia
BULGARIA

Digital Twins and Digital Twin Engine

DestinE is creating several digital replicas covering different aspects of the Earth system and based on state-of-
the-art simulations and observations. ECMWEF is implementing the Digital Twin Engine, the complex software and
data services needed for Earth System digital replicas, as well as the first two digital twins; Climate Change
Adaptation, which will provide multidecadal simulations, and the Weather-induced Extremes twin, with both

high-resolution forecasts and on-demand simulations.

Information about DT data available here https://destination-earth.eu/
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The DestinE Platform

i : Destination Earth Services Onboarding Updates Support ® 8 ESA |S responSIble for the

1 month of DestinE Climate DT (2025) implementation and operations of
m 1N
the DestinE Platform serving as

1 951 entry point for DestinE users.

Registered Users

Join us

https://platform.destine.eu/

DestinE

20

Your gateway to a sustainable future L

A unique ecosystem of services -; s P saithe ik s The Destination Earth System
harnessing the power of VR P& Discover
Destination Earth. ‘ U was launched on the 10th June

2024 in Kajaani, Finland.

. = ‘ Data available from . .
Register i S The Platform is in operations

2

DestinE Digital Twins

since then.

Destination Earth wcceoenoe i ey SECMWF @GS @ EUMETSAT
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https://platform.destine.eu/

DestinE platform service offer

Three classes of services are available:
» Platform Management Services

« Data Management Services

« Advanced Services

The DestinE Platform allows users to discover
DestinE data and exploit them locally with:

e Data access services, for DestinE DTs data and

maore

« Data processing services, for users to exploit and

manipulate the data,

* Visualization services based on storytelling

i: Destination Earth Onboarding  Updates  About  Support

Q Access and exploit data

B

nnnnnnnnnnn arth

Insula - Code
The hub between data and decision

Insula - Processing
The hub between data and decision

(@ EARTHDATS

EDEN

BETA TESTING

Tourism Digital Twin

™ ;
/ eftaTwin

miniDEA

Alia Space Systems ~ Interactivity

impiementedby - €5 ECMWF

Destination Earth o i & 2esa @ EUMETSAT

https://platform.destine.eu/services/service/minidea/

approach, for users to communicate the results

of their activities.

All services are scalable and designed to adapt resources consumption to demand.

e — ] - 4+ 11
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DestinE Timeline

2022 > 2023 > 2024 > 2025 > 2026 > 2027/2028 >

DestinE Phase 1 *‘ DestinE Phase 2 (DestinE Phase 3)
Dec 2021 30 months Jun 2024 Oct 2024 24 months

DestinE DestinE DestinE ',
signature Launch Opening - -

” ~

V4 | Y

2030
> : Digital replica of
Initial services Enhancement the Earth

- — . )

Development of the first two Digital Twins Access to DestinE Platform Enhancement of Digital Twins

Development of the DestinE Platform Core Platform Services New Digital Twins -
Access to HPC Services Access to Digital Twin Data ~ Advances Platform Services
Development of Data Lake Access to Data Lake Al Capabilities

Services Enrichment of the data lake

Destination Earth ..c.cnonon m moemersary CSECMWF @ @Sa @ EUMETSAT




First Successes of the Platform

||||||||||||||||||||||||||

Jan 19, 2025

boarding

* Onboarding process successful with ESA DTE streamer & early Become a DestinE
Platform service provider

development (storytelling, very very fast access to data for large simulations)
« 30 service requests received for onboarding, 16 services being integrated, 2 e A
services published (before advanced applications results...)

Destination Earth

* Giving access to ECMWF and EUMETSAT DestinE services
« Giving access to a very large portfolio of diverse data (data lake and

direct access)
« DeltaTwin service ready to support local twins and MIMS compliant

services (e.g. digital urban twins)

N

Acieny

29
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Some DestinE Platform Statistics
DASHBOARD

Visitors

Top 5 Countries by percentage of daily 1 1 91
Active Users during the period 15 last 7 days
October — 21 February:

Italy: 40%
Germany: 14%
France: 13%
Spain: 6%
Greece: 5% France
Germany

Top 5 countries
last 7 days

ltaly

Luxembourg

Austria

Registered users

1,932 +62

total VS. previous
report

| Public Sector 10.19%  Citizens 7.24% ESA/ECMWF /
EUMETSAT staff 6.26%

Education 7.08%
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What is the ESA Digital Twin Earth?

* Element of ESA's Earth Watch Programme
- Signed at the ESA Ministerial Conference in 2022 Jalit S FATAVYAVAL: Rl g1 94e i<

%

- Development of digital twins using earth observations data and
O/ capabilities at a pre-operational level

* Innovative Services

« Support member states in the adoption of Destination Earth

3 Destination Earth

32
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« Close cooperation with Destination Earth
+  Use of the free tier of DestinE Platform Services and APIs



https://www.esa.int/dte

ESA DTE Programme in Synergy with DestinE

< ECMWF

Digital Twin Engine
DTE Framework (DTE)

DestinE Streamer

HIGHWAY (ESA EO data) .
Synthetic Scene Generator DestinE
Innovative Services Data Lake

DestinE (DEDL)

Services Applications Resources

Digital Twin Components

Interoperability with MS

— . L » THE EUROPEAN SPACE AGENCY



DestinE & ESA DTE Timeline

DestinE Phase 1 ',*: ',*: DestinE Phase 2 (DestinE Phase 3)
I I
_ DestinE DestinE

DestinE 1 Launch Openin 1

signature : pening :
I I
I I
I I

Nov 2022 ESADTE Cycle 1 ESADTE Cycle 2
ESA DTE

ESADTE Cycle 3

Jun 2025 *ESA DTE Cycle 3 is part of the draft programme
DTE milestone #2 proposal for CM25
Cycle 2
implementation
based on

recommendations
from previous mid-
term milestone

34
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Opportunities via Open Calls

S8 Destination Earth

- Advanced Application and Services (two rounds in 2025; Q2/Q4)
+ Best Practises Open Call (opens in March 2025)
* https://destination-earth.eu/procurement/

- ESA DTE Digital Components Open Call in Q3/2025
* Interoperability with MS States Initiatives

 https.//esastar-publication-ext.sso.esa.int/

35
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https://destination-earth.eu/procurement/
https://esastar-publication-ext.sso.esa.int/

First Successes of DTE

Hydrology & I 5| g:lbu;
hydro Agriculture reen Formst S Oceans > Biodiversity
hazards - - terrestrial
biosphere

« DestinE Streamer developed under ESA Digital Twin Earth

Programme
* Operational on DestinE as core service

« 80 contributions received to define the priority thematic areas
« 31 proposals received to the ITT
« 13 contracts awarded

« HIGHWAY providing access to 19 Earth Explorer datasets in
COG / ZARR format for all DestinE users for Proba-V, SMOS,

performance earth observation digital

- :" N 1 Aeolus and Cryosat, more to come soon

36
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Coming soon

ESA DTE Framework being developed at the confluence of EOF and EU Data Space Support Centre
(DSSC) guidelines

VO: end of the year — Supporting ESA EO DTC contracts — providing Digital Twins toolbox (e.g.
Al components, Al end points,....)

V1: mid 2026 - fully compatible open-source solution aligned with EOF and DSSC principles,
ready for MS reuse (e.g. Copernicus Collaborative, DTE...) and interoperability with European
and national initiatives

37
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