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Le programme Copernicus

 L'objectif du programme Copernicus de I'Union Européenne est de
développer et d'opérer des services de surveillance de
I’environnement et de securité au niveau global

« Ces services Copernicus utilisent des modeles environnementaux
(air, mer, climat...) et/ou des données environnementales
provenant aujourd’hui:

« De données non-spatiales (in-situ)

« De données spatiales d'Observation de la Terre (imagerie satellite), de
données GNSS

« Et demain, de drones, de plateformes en haute altitude (HAPS)...

The 21st Century Societal Challenges | z§;§iesa
Les services de Copernicus | ke
beneflglent a toys les cﬂoygns Scnermicaiising .
europeens (decideurs politiques, humankind to i
communavute scientifique, addresy the .
o o o o nexus of 21st
administrations, entreprises...) century

challenges
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Copernicus — 20 ans dé

2004-2005

O

DIAS & Climate
Change

2013
GMES >
Copernicus

2019
Vers Copernicus 2.0

2014

4 Serv. Opé.

- GID implementation
- GMES Commitiee, Security Board, User Forum
-EC Communication on next MFF
mmacanicaticn ca GMES
2010
1e1s serv. opé.
LAND, EMS

- EC Commiufmesms

- EC Propaosal fio
GMES Initial
2010

- EC Communication on GMES capacity by 2008

- First Space Council

- EC ESA framework agreement signed

- BEC Communication “From Concept to Reality”

- ESA C-Min Berlin on GMES Space Component
_ 2001-2003

- ESA C-Miin Edinburgh

- EU Gothenburg summit
- EC-ESA Action plan

- First funds for servi
- Fi - B

Cst

Baveno

challemges and next steps for the

' - Adoption of the GO
Space Compaonent” - GMES Pariners Board

2008

- First EC-ESA Delegation Agreement

- Launch of first three fast track services at Lille Forum

- EC Communication "GMES: We care for a Safer Planet”

- ESA C-Min The Hague with major funding for GSC
2006 - 2007

- Establishment of the GMES Bureau

- Adoption of FPT Space Programmse

- 4th Space Council recognising GMES as a flagship of the ESP

- Lisbon Declaration an Africa

2006
Bureau GMES

=

GMES becomes Copernicus

2018 — 20th anniversary
of Copernicus Programme

[ [ [ [ | [ | [
2010
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Copernicus au service des utilisateurs

Composante Compgsqnie Un écosysteme
Spatiale & In situ Services aval

c Copernicus Copernicus Downstream Services
GD?T”'CQS, space and in situ data Services “Copernicus Economy” @

Requirements
» Strategic
* Technical
¢ Operational

User i

{-esa & EUMETSAT ;#

Value Added
Services and
Applications

Data Service

sources Information

- Acces total, ouvert et gratuit




9App5p0”3°é

Le segment spatial — les missions Sentinel

La constellation Sentinel est composée de 20 satellites, dont :
- 7 satellites en service (statut 09/2019)
- 13 satellites a lancer jusqu'en 2027

Sentinel 1 (A/B/C/D) All weather, day/night applications,

SAR Imaging interferometry

Sentinel 2 (A/B/C/D) Land applications: urban, forest, agriculture, ...
Multispectral Imaging Continuity of Landsat, SPOT

Sentinel 3 (A/B/C/D) Wide-swath ocean colour, vegetation, sea/land

Ocean & Global Land Monitoring surface temperature, altimetry
Sentinel 4 (A/B) Atmospheric composition monitoring, pollution;
Geostationary Atmospheric instrument on MTG satellites

Sentinel 5 (A/B/C) & Precursor  Atmospheric composition monitoring;
Low-Orbit Atmospheric instrument on MetOp-SG satellites

Sentinel 6
Jason CS (A/B)

Altimetry reference mission }
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Le segment spatial — les missions
conftributives

COSMO-Skymed

- = TerraSAR-X
PROBA-V el 3 Bess. - - Tandem-X

SPOT (VGT)

ome planned
Contributing

)

: Atmospheric
RapidEye

missions

MetOp m Meteosat 2nd Génération

SPOT (HRS)




L'acces aux donnéees Copernicus

Plateformes conventionnelles

‘ Data and Information Access Services (DIAS)
ESA EUMETSAT ‘ \Q\\\\Wj
@:=esa
THE DIAS & WHERE TO REACH THEM
SCIHub [ EUMETCast [ e.copernicus.eu/DIAS

CSCDA [ CODA [

—

CRGODIAS



https://www.copernicus.eu/en/access-data/dias
https://www.copernicus.eu/en/access-data/dias
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L'acces aux données Copernicus

norease'decrease |\

pit

Registered Users

255,849

Ve i
Published Products Asin vw Regered e
19,787,043 YV s 42478
- > 4
U - N\ / S 3 =<y EHH (since )
— - Europe outh g
Ty - - : America V¥ a Us @
.ﬁ 4 + Antarctica ' 34,879
2 A N sl
U ~\ ./ ! 249 Increa: e\.
’ Y , ¢ B~ - i ’H!! fsine 17)
. Incr(?as‘e»decrease North W Registared
. Hﬁﬂ‘ , (since Y2017) America 4 “‘I 23’458

\ <)
TP Ril e v2007)
Africa .ﬁ;w "o r

Volume of User Downloads
169.25 PB

%, 11,344

Source: ESA, septembre 2019

Copernicus est le plus grand fournisseur de e R
données spatiales au monde, avec une k°°ea“'a ,W 4,028
production de 12 téraoctets par jour

Source: SERCO, 2018
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Services opeérationnels Copernicus

1 | Environnement marin - surveillance de la

sécurité et des transports maritimes, détection
. ) ’ it
des déversements d'hydrocarbures, qualité de » MEEGET,?E

I'eau, prévisions météorologiques et
enVironnemenT pO'CHre INTEENATIONAL

| Environnement terrestre - surveillance de la

gestion de I'eau, de I'agriculture et de la

sécurité alimentaire, du changement 5
d'affectation des terres, de la surveillance des » n -'-‘-‘\’IS}
foréts, de la qualité des sols, de la planification j‘? :
urbaine et des services de protection de la JRC ~—EEA

jrature Composante Composante pan-
globale européenne et locale

Réponse a la gestion des urgences - réduction
des effets des catastrophes naturelles ou
provoquées par I'homme, telles que les

inondations, les incendies de forét et les
fremblements de terre, et contribuer aux » “

exercices d'aide humanitaire.
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Services opeérationnels Copernicus

Atmosphérique - surveillance

des previsions de la qualité de -
I'air et du rayonnement ECMWE

ultraviolet, des gaz a effet de
serre et du forcage climatique.

surveill du ch f Y
urveillance du changemen » ECMWF

climatique - transverse a tous
les autres domaines

/4

European Maritime Safety Agency

European Union Satellite Centre

| Sécurité - Soutien des efforts de FRONTEX
maintien de la paix, la o
i it F Sécurité Soutien aux Seécurité maritime
surveillance maritime et le ot surveillance de Ia

~ N des ;
contréle des frontiéres. fronfiores e)?g:i'ggrses poliution
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Ex. de service Environnement Marin

L 7 SCIENCE

& CLIMATE

Em
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REPORT

Issue 3,2019

SEA SURFACE
TEMPERATURE ©

0 SEA LEVEL©

| CMEMS contributes to coastal, regional, global and climate research,

providing scientists with many products to conduct their environmental,
climate and oceanographic research from the coastal and regional
scales up to the global scale.

The Copernicus Marine Ocean Monitoring Indicators (OMIs) provide key
variables to frack the vital health signs of the ocean over the past quarter
of a century.

The Copernicus Marine Service Ocean State Report is a key scientific
publication as it synthesizes the state and health of the global Ocean and
European Seas over the last quarter of a century.

A L

ANOMALIES 2017

The Ocean State annual Report published
by the CMEMS provides a comprehensive e
and state-of-the-art assessment of the o

A
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changes in the global ocean and European
regional seas.
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Environnement terrestre - Pan-European /
CORINE Land Cover

| The CORINE Land Cover is provided for 1990, 2000, 2006, 2012, and 2018.

» Vector-based dataset including 44 land cover and land use classes. The fime-series also includes a land-
change layer, highlighting changes in land cover and land-use.

TR R
g o .. o

- . z-

Main users:

EC DG's ENV, DEV, AGRI,
AIDCO, ...

EC Member States

UN FAO, UNDP, UNCCD,
UNFCCC, UNCBD, UNEP, ...
Development Banks, WFP,
WMO

Universities and Research
institution

[mlslafal |siafeleisl-] | Isisi B B N |
gan e N3 5 pezhics e enew

(m]

OoawEn g

Copernncus

nvironment Agancy (EEA) | Esr, HERE, Garmin, (c) OpanStrestMap contributor



https://land.copernicus.eu/pan-european/corine-land-cover/clc2018
https://land.copernicus.eu/pan-european/corine-land-cover/clc2018
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Services d'urgence (EMS)

jeeeeeeeeeoekenpeef’ 0l

T European Drought Observatory



http://emergency.copernicus.eu/mapping/
http://emergency.copernicus.eu/mapping/
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Séisme ltalie, aout 2016 - EMS

Legend

Crisis Information General Information Transportation

. Road Block DNea of Interest ' Bridge

A Debris Hydrology Transportation

Building Grading River ‘Primary Road
Destroyed Stream :Secondary Road
IHigth Damaged ===local Road

| fModerately Damaged

Negligible to slight damage

Example: earthquake grading
map with the count of the
number of destroyed/damaged
buildings in each cell of a regular
grid. Population, roads, hospitals,
shelters, gathering areas may be
included.

Several type of data sources are required to produce a geospatial product:

Pre-event image : Orthophoto 40 and 50 cm

Post-event image: Aerial data acquired at 10 cm GSD

DEM: EU-DEM (25 m)

Base vector layers : OpenStreetMap, GeoNames, National geoportal, data from Ministry of Environment
Population data

Media and Social data: tweeter, news... (2000 data analysed for this earthquake)



https://emergency.copernicus.eu/mapping/ems-product-component/EMSR177_17PESCARADELTRONTOAERIAL_GRADING_OVERVIEW/1
https://emergency.copernicus.eu/mapping/ems-product-component/EMSR177_17PESCARADELTRONTOAERIAL_GRADING_OVERVIEW/1
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Service Changement Climatigue

Surface air temperature

This series of monthly maps and
charts, generated from ERA5
data, covers global and European
surface air temperatures.

Hydrological variables
Seaice

This series of monthly maps and

) charts, based on ERAS data, covers
We produce sea ice maps every : il
several variables: precipitation,

month. Based on ERA5 reanalysis hrmidity and soflmeishire for

data, these provide near real-time Europe and the extra-tropical

monitoring of the polar ice caps. regions.

Surface in-situ
monitoring for Europe

Monthly and yearly State-of-the-
European-climate reports provided
by C3S partners
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Ex. Temperatures de |la surface de |'air

Surface air temperature anomaly for August 2019 relative to 1981-2010

13 - Monthly global surface air temperature (° C) relative to 1981-2010

N 0.6-

2

0 °C

-2
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-6

.13 |

1980 1985 1990 1995 2000 2005 2010 2015 2020
! (—opemucus @ = S ECMWF

y ; . Monthly E n surf; ir tem o lati 1981-201
Surface air temperature anomaly for August 2019 relative to the August average for the period Moty Europesn suriare it temporsiune ¢ '0) relailve ® 19612010

1981-2010. Data source: ERAS. (Credit: ECMWE Copernicus Climate Change Service) 4
2
YEAR-TO-YEAR VARIATIONS IN SURFACE AIR £ 0-
TEMPERATURE SINCE 1979 i ;
@ Surtace nir m;: :;vmm“:g.: w?;:w 10 201508 _ 4_
¢ 1980 1985 1990 1995 2000 2005 2010 2015 2020
2
0% ! (opemnicus @ e CECMWF
“ Monthly global-mean and European-mean surface air temperature anomalies relative to 1981-2010,
» from January 1979 to August 2019. The darker col d bars d the August values. Data source:

ERAS. Credit: Copernicus Climate Change Service/ECMWF.
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https://climate.copernicus.eu/sites/default/files/2019-09/gmst_to_August_2019.mp4
https://climate.copernicus.eu/sites/default/files/2019-09/gmst_to_August_2019.mp4
https://climate.copernicus.eu/surface-air-temperature-august-2019
https://climate.copernicus.eu/surface-air-temperature-august-2019
https://climate.copernicus.eu/surface-air-temperature-august-2019
https://climate.copernicus.eu/surface-air-temperature-august-2019
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Survelllance de la pollution
(hydrocarbures) - EMSA

y .

CleanSeaNet : Near Real Time Service - 30 min*

, | Analysis
H i Results

{Oil spills and
=5 vessel
" detection)

Phoneand |
e | email alert

mon | | AR

Resolution
i Images
Oil Spill Analysis | Ancilary data |
Acquisition and Viessl Setistisn Product Processing
Processing and Alert Generation

EMSA
CleanSeaNet Data Centre

‘ ~

IS

e lTt)- End of scene acquisition T=T0 + 30 min

* satellite images are acquired in segments up to 1400 km long. 30 min are for a 400 km long image

_ |
\\ PR
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Le SatCen produit de la GEOINT pour les
services lies a la securite

S N
eS/=

MILITARY CAPABILITIES WEAPONS OF MASS DESTRUCTION CONTINGENCY PLANNING

HUMANITARIAN AID GENERAL CRIME AND SECURITY CRITICAL INFRASTRUCTURE
SURVEILLANCE
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Et demain, Copernicus 2.0 !

Six missions et services candidats prioritaires sélectionnés pour:

- Adresser les politiques de I'EU et répondre a de nouveaux besoins
utilisateurs,

- Etendre les capacités actuelles de la composante spatiale de
Copernicus

Mission Objectifs

Copernicus Anthropogenic Carbon
Dioxide Monitoring — CO2M

Copernicus Imaging Microwave Température de la surface de la mer, concentration de la glace de
Radiometer - CIMR mer et salinité de la surface de la mer

Dioxyde de carbone atmosphérique produit par I'activité humaine

Copernicus Hyperspectral Imaging Mission  Gestion durable de I'agriculture et de la biodiversité, caractérisation
- CHIME des propriétés des sols

Variabilité climatique, ressources en eau pour la production agricole,
dégradation des sols, risques naturels, gestion des eaux cotieres et
intérieures, problémes des ilots de chaleur urbains

Copernicus Land Surface Temperature
Monitoring - LSTM

Copernicus Polar Ice and Snow

Topography - CRISTAL Epaisseur de la glace de mer et épaisseur de la neige sous-jacente

Gestion forestiere, humidité du sol, types de cultures pour I'agriculture
L-Band Synthetic Aperture Radar- ROSE-L  de précision et la sécurité alimentaire, surveillance des inlandsis et des
calottes polaires, étendue de la glace de mer dans la région polaire...
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Merci de votre attention |

Stephane.pierotti@safecluster.com

SAFE DR

Space/Earth




