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MONITORING THE EARTH FROM SPACE: COPERNICUS é

Monitoring global change: scientific and societal challenges

Monitoring and 1 i
understanding

Societal needs
Earth systems

PRODUCTS, INDICATORS, REPORTS

N U LLel LT 1 \ p_ 5
O?sc_arvmr?_ Earth systems and their ESSENTIAL VARIABLES Fhorecastldng the envnrli)nment for
relationship Climate, Atmosphere, Ocean, Land, Biodiversity, etc the next days or weeks

(precipitation, temperature, air

Understanding and modelling VARIOUS TIME RESOLUTION VARIOUS SPATIAL RESOLUTION quality, sea state, crop vyield, ...)

processes in space and time Multi-Year, Near Real-Time, Forecast Global, Regional, Local o S
Predicting and anticipating extreme

Predicting trends and evolution events

Addressing human needs for
transportation, water supply, food,
energy, communication...

Assessing human Impact OBSERVATIONS : NUMERICAL MODELS

In-situ & Satellites & Data assimilation
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What is Copernicus?

A programme implemented and managed by the European in partnership with Member States, ESA and
EUMETSAT addressing environment and security issues, with the following objectives:

Providing information services for public users on a operational basis

Addressing national and European policies and societal challenges

Managing and protecting natural resources with a sustainable perspective

Mitigating and adapting to climate change impacts

Better reacting to natural and industrial disasters

Ensuring a continuous and long term access to data and information, under a full, free and open basis
Opening new commercial and economic perspectives
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Copernicus is based on an integrated system

s Earth Observations from space =» Coordinated by ESA (éesa
2
* “in situ” observations =>» Coordinated by EEA % P
s Operational services =>» Coordinated by the European Commission -
(with delegations to entrusted entities) Eurpean
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A outstanding endeavour that started 25 years ago
Baveno GMES - EU space S Copernicus data policy EU Space
. . Agreement on . .
Manifesto policy and regulations Regulation
GMES
GMES -
Copernicus . h
Copernicus 25!
anniversary:
8 June 2023,
Stockholm

EU Summit in EC - GMES

Gothenburg Bureau Start of operations

*

Copernicus is operational since 2014 with 6 operational
services using high quality satellite and in situ data
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Copernicus governance
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A huge effort over 25 years: 17 Bn €

~€ 4700 million

=€ 3 000 million
EU
=2 =€ 1210 million from FP7
(contribution to GSC, access to
space, development of services, in
~ G situ component, Preparatory
€ 260 million Actions), GMES Initial Operations,
and other EC services
EU
= € 100 million (FP6) for fast tracH ESA
services = =€ 1730 million for GSC built-up,
GSE follow-on and Climate
ESA Change‘Initiative
> € 130 million (GSE) and additiona GMes
studies e e v
—
i/esa i’ esa
! ! ! | | | ! | | | | |
2000 2007

2014
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=~ € 9 000 million

2021
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The Sentinel constellations : the unstinting guardians of our planet

. e SAR imaging - 4-40m
Altimetry - 10 day revisit time resolution, 6 days revisit time
][_ow inclination orbit al?metLy mlhssmn e All weather, day/night applications, flooding
or monitoring_sea suriace height and sea ice monitoring interferometry

November 2020 / 2025 i i
Low-orbit atmosphere B '-A‘Pr_” 2014/ April 2016
monitoring - 7.5-50km ’ - \
resolution, 1 da e ™ & S . . :
) y — sentinel-1 Multispectral imaging -

revisit time

High resolution spectrometer
covering ultraviolet, visible and
near—infrared bands

Air quality, ozone, surface UV,
climate protocol monitoring

> 2024 /2030 /2038

10-60m resolution, 5

days revisit time

Za 13 bands at 10, 20, 60m

Y [~ Land applications: urban, forest,
o agriculture, ..

F U I_I_, F R E E sentinel-2 Continuity of Landsat, SPOT
June 2015 / March 2017
AND OPEN

' sentinel-s

Low-orbit atmosphere
monitoring - 7-68km
resolution, 1 day

revisit time
High resolution spectrometer

Altimetry and
il 55 4 i multispectral imaging -
e P 300-1200m resolution,

covering ultraviolet, visible and S sentinel-3 <2 days revisit time
near—infrared bands sentinel-sp \\ jﬂs 2 ? Wide-swath ocean color,

Air quality, ozone, surface UV, . s vegetation, sea/land

climate protocol monitoring sentinel-u ‘@7@ \ surface temperature, sea height
October 2017 < Ocean and global land monitoring

February 2016 / April 2018

Geostationary atmosphere monitoring - 8km resolution, 60 min revisit time
High resolution spectrometer covering ultraviolet, visible and near—infrared bands

Air quality, ozone, surface UV, climate protocol monitoring over Europe

> 2024 /2032
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Copernicus — Sentinels Status
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The Big-Data Revolution with First Generation Sentinels

Copernicus Is the largest producer of EO data in the world

y
25 1B of Daily Dat
A” global Proguction by
landmass is Sentinels
observed
every 5 days . |
at 10m | 300 TB of_Dally _Sentlnel
. | Products Disseminated for
resolution Services to Society
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Research priorities : improved continuity for both observations and services

Addressing biogeochemical cycles and
Continuity is essential for monitoring long Earth system interfaces

term trends of key climate variables

sasons e At different spatial and
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A necessary continuum and integration between European

¢

« CNes -

EO programmes
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The Copernicus contrlbutm mlssmns
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Copernicus, world leader for monitoring the state of the planet

s Continuum between research and services / downstream applications: the scientific community is a key
actor for specifying the space missions and for supporting the development of services and products, with two
priorities: improved continuity of observations, and increased spatial and temporal resolution

% Trust and reliability with a guaranteed continuity, data and service quality, transparency and long term
visibility

* International reference for UN COP meetings and for the international community (most research projects

on the Earth system are using Copernicus data)

«»» Soon 800 000 users, 600 PB of data downloaded

T

Registered Users Published Products
758,686

67,158,246

GLOBAL SURFACE AIR TEMPERATURE « JULY

Volume of User Downloads

588.81 PB

!

o (opemicss  €SECMWF

100.0"/0
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Future challenges

< Safeguarding top operational priorities: improved continuity, data and NUMBER OF COPERNICUS SATELLITES
information access under a full, free and open basis

< Ensuring sustainability with increasing costs for operating 12 Sentinel
families in a context of growing needs of European space programmes !
(resilience and security, new programmes such as |RIS2, governmental |
services...) | T

>

< Defining a good balance between « Make or buy » : hybrid approach combining reference missions
(Sentinels) and contributing missions / Newspace

)

< Reinforcing governance : EU, ESA, EUSPA, dual use for governmental services

Transdisciplinary research for a healthy planet Symposium — February 15-16, 2024 — Reims, France
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Concluding remarks

\/
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Copernicus : flagship of the EU, outstanding international success international strongly
relying on previous and long term research activities for specifying space-based observing systems
and developing operational services with high quality data

=» observing, understanding, modelling, predicting and scenario analysis (Digital Twin Earth)

The unstinting Sentinels are real game changer, enabling outstanding new developments in so
many scientific and economic domains

Enhanced continuity is key for monitoring the essential climate variables R
and understanding global change processes, including improved research
spatio-temporal resolutions

Service
development /

Calibrated/validated observations are crucial for the quality improvement
of output information

State-of-the-art services cannot be maintained Operational
without the continuous involvement of research services
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