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EU Space Programme – Copernicus Component
Earth Observation data can support many policy areas
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Six services using Earth 
Observation data to deliver timely 

and reliable information

In situ
data

Value-added                     Services 

Sentinels
Contributing missions

Space
EU Sentinels

Space
3rd 

Party

LAND MARINE ATMOSPHERE

EMERGENCY SECURITY CLIMATE

Open and free data policy
User driven

Copernicus structure
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Presenter Notes
Presentation Notes
Copernicus is the Earth Observation component of the EU Space Programme. It comprises now 6 operational services (atmosphere, ocean, land, climate change, emergency and security) relying on a fleet of EO satellites managed on behalf of the EU as well as Contributing Missions. 
Copernicus build on decades of precursor research and has entered Phase 2 with current MFF
New Sentinels are planned as part of the Copernicus Expansion Missions, such as CO2M triggering new service elements for CO2 monitoring




2015 2020 2024 2025 2030 2035

First Generation Sentinel-1 (progressive deployment of A and B units, replaced by recurrent C and D units) Next generation Sentinel-1

First Generation Sentinel-2 (progressive deployment of A and B units, replaced by recurrent C and D units) Next generation Sentinel-2

First Generation Sentinel-3 (progressive deployment of A and B units, replaced by recurrent C and D units) Next generation Sentinel-3 OPTICAL
Next generation Sentinel-3 TOPO

First Generation Sentinel-6 (progressive deployment of A, B and C unit) NG Sentinel-
6

First Generation Sentinel-4  (progressive deployment of A and B units) 

Sentinel-5 Precursor Sentinel-5 (progressive deployment of A, B and C units)

CO2M - Copernicus Anthropogenic CO2 Monitoring Mission

CIMR - Copernicus Imaging Microwave Radiometer

CHIME - Copernicus Hyperspectral Imaging Mission for the Environment

LSTM – Land Surface Temperature Monitoring

ROSE-L - Radar Observation System for Europe in L-band

CRISTAL – Copernicus polaR Ice and Snow Topography ALtimeter

Copernicus Sentinel Satellites Timeline
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European State of the Climate
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Essential Climate Variables

Crucial to understand 
changes in our climate. 

C3S responds to 
GCOS and UNFCCC 
implementation needs. 
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Atmosphere
Monitoring

T I M E L I N E  O F  C A M S  E M I S S I O N  S E R V I C E S
From expert groups through 
dedicated research funding, 
to operational services

2015
2017

2019

2017

2018

Sentinel 5p

Sentinel 4

Sentinel 5

CO2 Mission

CO2 TASK FORCE 
GUIDANCE DOCUMENTS

RESEARCH AND 
PREPARATORY 

PROJECTS

SATELLITE MISSIONS

2021

 Operational 
ramp-up in CAMS

2025
Air Quality emissions

SERVICE 
COMPONENTS

2026-27
CO2 Monitoring & Verification Support (CO2MVS)

OBSERVATIONS PRIOR INFORMATION DECISION SUPPORT 
SYSTEMSatellite CO2 & CH4

Observations
Sentinel & international 

constellation

Surface and airborne
observations

Meteorological
Observations

Satellite & in-situ

Auxiliary observations
of CO2 , NO2 ,

 night lights, …

CO2 fluxes, model 
parameters, emission 

reports, economic 
statistics

Option for actionable
measures at country

and city scale

INTEGRATION OUTPUT

Evaluation  
& quality control

Global integration 
& attribution

Hot spot
Integration  & 

attribution

Consolidated
Country/region fossil
fuel emissions with 

uncertainties

Consolidated
Hot-spot fossil

fuel emissions with 
uncertainties

2022



To monitor, simulate and predict natural 
phenomena and the impact of human 

activity on Earth

To assist in designing accurate adaptation 
strategies and climate change related 

mitigation measures

To accelerate the EU’s green 
and digital transition

To leverage existing and new data sources 
and EU’s advanced digital and computing 

infrastructure

To create and test “what if” scenarios and 
to integrate impact sector applications for 

more sustainable development 

To support decision-making at various 
levels (e.g. EU, national, regional, local)

To make complex simulation systems 
more accessible to a large range of users 

and applications 

To scale up existing models and boost the 
exploitation of AI-based ones

Implemented by

Destination Earth
A Highly Accurate Digital Twin of the Earth

Presenter Notes
Presentation Notes
Significant breakthroughs in terms of simulation realism

...national or regional and local governments and policy makers to better understand the impact of climate change and develop scenarios for adapting vital sectors like food, health, water management and renewable energies, anticipating climate change and extreme weather shifts.  
Public and business sector users can test their own models, applications, and data. They will be able to access, via the cloud, DestinE models, algorithms, applications and a vast amount of data and use them to develop new applications and services to suit their own needs.
renewable energy or food companies can design and operate infrastructures that are resilient to extreme weather events like windstorms, storm surges, floods, fires and pollution - both now and in the future; 
...scientists and researchers can interact with sophisticated simulations, introduce their own models and data and generate unprecedented progress to our understanding of the Earth system and demonstrate responsible ways to manage resources; 






Questions

1. Where do you see the greatest benefits of Copernicus engaging with GCOS?
• International coordination, engagement, consultation and planning process
• ECVs provides focus and structure; Climate Data Records for Climate Monitoring
• Space and in-situ, maps nicely onto Copernicus
• Links to CGMS, CEOS who are actively engaged on climate
• Across Earth system (e.g. land, ocean, atmosphere) components
• Cal/val and QA/QC of Copernicus 
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Questions

2. Are there areas or gaps where GCOS should strengthen its focus?
• Climate monitoring from space: continuity, coordination and anticipation: upcoming gaps need to 

be identified as early as possible

• CO2M MVS is a key priority; multi-disciplinary problem across components (cf also WMO G3W)

• Sustained in-situ observations, in particular in observations ‘deserts’ for cal/val and service QA/QC 

• Data rescue, timeliness, accessibility, best practices, monitoring principles, reference networks

• Research observing networks at risk (e.g. SOCAT)

• WMO Systematic Observations Financing Facility (SOFF)
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Questions

3. Can you tell us more about the EU support to GCOS now and in the future?

• GCOS is essential to the C3S and other Copernicus services

• EU support to GCOS Secretariat to cover WMO cash flow issue back in 2019

• Support was implemented for 3 years (2020-2023) with the so-called ‘Direct Award to identified 
beneficiary’ instrument, EUR 250K/y

• Since 2024: subscription mechanism (as the EU does with IPCC or GEO secretariat): 250K/y

• WP25-27: tentative EUR 250K/y TBC, using a subscription mechanism

• Next MFF: to be seen
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Thank you for your attention
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