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EU Space Programme — Copernicus Component
Earth Observation data can support many policy areas
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Copernicus structure

Six services using Earth
Observation data to deliver timely
and reliable information
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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



Copernicus Sentinel Satellites Timeline

2020

2024 2025

2030 | | | 2035 | >

SENTINEL-1

SENTINEL-EP

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

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

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

Sentinel-5 Precursor

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

SENTINEL-S

Next generation Sentinel-1

Next generation Sentinel-2

Next eneratlon Sentinel-3 TOPO

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

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

entinel-

[11] CO2M - Copernicus Anthropogenic CO, Monitoring Mission

CRISTAL — Copernicus polaR Ice and Snow Topography ALtimeter

CIMR - Copernicus Imaging Microwave Radiometer

" SHIME - Copernicus Hyperspectral Imaging Mission for the Environment
LSTM — Land Surface Temperature Monitoring

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



European State of the Climate

EUROPEAN
STATE or THe

Copemicus Climate Change Service - PROGRAMME OF

THE EUROPEAN UNION GperHCUS c ECMWI

European State of the Climate | 2023

Introduction

European State
of the Climate 2023

The Cope
(C35)
globe, Europe and the Arctic; the World
Meteorological Organiz AMO) 15

the UM autharitative organisation that
collates, monitors and predicts weather,
climate and water resources, and provides

cus Climate Change Service
rovides climate monitoring for the

tion

related services at national, regional

and global scales through its 193
Members, the National Metearological
and Hydrological Services. This year, C35
and the WMO have released a joint report
on the European State of the Climate
(ESOTC) in 2023. This provides descrip-
tions and analysis of climate conditions
and variations from across the Earth
system, key events and their impacts, and
a discussion of cimate policy and action
with a focus on human health. The ESOTC
also includes updates on the long-term
evolution of key Climats

Indicators.

More information or

the European Ei

ing can be found in E p x : -r' 5 %

1t Agency's Climate Risk Assessment.
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EUROPEAM STATE OF THE CLIMATE

Celeste Saulo
Secretory-General, WMO
Since the 1980s, Europe has been
warming twice as fast as the global
e, becoming the fastest-warming
continent on Earth. This is due to several
. Including the proportion of
n land in the Arctic, which is the

ges in atmaspheric circulation that

favour more frequent summer heatwaves. -
Glackers are melting and there are

changes in the pattern of precipitation.

An increase in extreme rainfall is

Carlo Buontempo

Directar, C35

leading to catastrophic events, such as
the widespread flocding seen in Italy,
Greece, Slovenia, Morway and Sweden

n 2023. Meanwhile, southemn Europe

s seeing widespread droughts. —
The frequency and severity of extreme Explore the
events are increasing. complete ESOTC
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Essential Climate Variables

SURFACE ATMOSPHERE

CRYOSPHERE

Legend

@® Satellite ECVs ® Planned/ambition

DEOMA S

Surface Surface Surface Air Surface Surface Wind

OCH O

Precipitation

Glaciers Ice Sheets Snow Permafrost ECVs from reanalysus Unavailable Radiation Budget Pressure Temperature Water Vapour Speed&Direction

and Ice Shelves

SURFACE OCEAN PHYSICS

> 4

Upper-air  Earth Radiation Clouds Upper-air Wind  Upper-air Lightning
\Water Vapour Budget Speed&Direction Temperature
Surface Sea Level Sea Surface Sea Ice o@
Currents Temperature Y
: v ' Aerosols CO2, CHs, GHGs Ozone Precursors for
Surface Ocean Surface Sea Surface Sea State Aerosols&0zone
Stress Heat Flux Salinity /
ANTHROPOSPHERE

)

Anthropogenic Anthropogenic
Water Use GHG Fluxes

HYDROSPHERE

OCEAN BIOLOGY, ECOSYSTEMS
plarkion et O\
(®)
SUBSURFACE OCEAN PHYSICS °

YY ~ eeneee

Subsurface  Subsurface  Subsurface Soil Moisture Lakes Evaporation  Groundwater River Terrestrial
Temperature Currents Salinity from Land Discharge water storage
OCEAN BIOGEOCHEMISTRY

m‘ oo\ e

= @

N4 ~ , e L
Ocean Transient Inorganic Oxygen Nitrous Oxide Nutrients Land Albedo Fires FAPAR* Leaf Area Land Surface Above-ground Soil
Colour Tracers Carbon Cover Index (LAI)  Temperature Biomass Carbon

*Fraction of Absorbed Photosynthetically Active Radiation

PROGRAMME OF THE

EUROPEAN UNION

Crucial to understand
changes in our climate.

C3S responds to
GCOS and UNFCCC
implementation needs.




From expert groups through
dedicated research funding,
to operational services
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Destination Earth
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To assist in designing accurate adaptation
strategies and climate change related

mitigation measures o .
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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?

10

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

e 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)

European
Commission
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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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