European
Commission

COPERNICUS

Europe's eye on Earth

Mauro FACCHINI
Copernicus Services Unit
DG Enterprise and Industry

9 December 2014

Copernicus: dall'informazione satellitare al
dato in situ

Follow us on:

facebook.com/EU.Enterprise . TllhB youtube.com/user/EUenterprise
facebook.com/MrSmeForEurope @EU_Enterprise

Web sites: ec.europa.eu/enterprise




o

Objectives

opermicus

"The Union Earth

obse_rva!:lon and % Protect people and
monitoring P assets
programme” Increase general knowledge

W on the state of the Planet

Monitor the Improve environmental
. o
environment ‘s policy effectiveness

bl Facilitate

adaptation to
climate change

_ Foster (_:iownstream n_:
applications in a number s Help managing emergency

of fields o and security related
situations




Transfer to

OpEmIcUs

operations
From 2000 to 2013: As from 2014 :
ESA — Space Segment ESA — Space Segment
(ESA + EU budget) (ESA + EU budget)
EU — Development of Applications EU
(4,3B€ 2014-2020)
EU contribution mainly through R&D Budget (FP6,7 ...) — Delegation Agreements, Tenders, Service
annual CALLS, several EU partners 7 specifications

R & D & Innovation

Horizon 2020 RD&I support for Copernicus:
- Continuity in transfer (particularly in 2014)

- Downstream applications & uptake

- Service evolution R&D based on op.
service feedback (especially post 2015)

EU operational
programme

2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
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v’ Until end-2013 funding
for Copernicus comes
from GMES Initial
Operations (GIO) and
FP7 funded pre-
operational projects

Official Journal

of the Frapean Unian

L 122/44 Official Journal of the Furopean Union 24.4.2014

REGULATION (EU) No 377/2014 OF THE EUROPEAN PARIIAMENT AND OF THE COUNCIL
of 3 April 2014
establishing the Copernicus Programme and repealing Regulation (EU) No 911/2010

(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION,

From 2014 Copernicus
entered its operational
phase

Adopted budget appropriations 2014-2020

Space component 3.394 M€

Service & In-situ component 897 M€
24.04.2014 adoption of

the Copernicus
Regulation — legal base
for the implementation
of the programme
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The Regulation (EU) No 377/2014, Article 3(9) describes four
categories of Copernicus user's:

Copernicus core Users: Union institutions and bodies,
European, national, regional or local authorities entrusted
with the definition, implementation, enforcement or
monitoring of a public service or policy in the relevant
areas;

Research users
Commercial and Private users

charities, non-governmental organisations and
iInternational organisations
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6 services use
Earth
Observation
data to make ...

.added-value products  in-situ




6 services use
Earth
Observation
data to make ...

Sentinels
“\ ’ ercaior
L> 7 | [ CCECMWF D e
\&\\U&
& eSa =
g Ty MMSA
oL EUMETSAT |  rronmex

..added-v

V



Copernicus — —
Space Infrastructure |

opermicus

SiXx missions dedicated to Earth Observation

Each Sentinel is technically different to meet the needs of the 6 services

Sentinel 1 SAR (radar) imaging
All weather, day/night applications

Sentinel 2 Medium/high resolution optical imaging
Land applications: urban, forest, agriculture,..

Sentinel 3+6 Ocean and global land monitoring,
high precision ocean altimetry

Sentinel 4+5 Atmosphere composition monitoring,
from a geostationary (S-4) and a polar orbit (S-5)




Sentinels

Status 1” September 2014

(é)\p)erniCUS Copernicus Constellations Deployment Schedule

2014 [ 2015] 2016 | 2017]20182019] 2020( 2021 | 2022 [ 2023 2024 | 2025 | 2026 |2027| 2028 | 2029 | 2030

N

Sentinel 1B (recurrent)

Sentinel 1C (Follow-on)

@

Sentinel 2A (optical High Resolution) Vega

Sentinel 3B (recurrent) Vega

Sentinel 3C (Follow-on)

Sentinel 3D {-Follow—on]

. Sentinel 5 Precursor (Atmospheric Composition/Polar orbiting)

Sentinel 5A (Atm. Compos. Inst. on METOP-5G} - 100% ESA Potentially extended lifetime

CT T [ e

I. Sentinel 6A [High Precision Radar Altimeter) ESA+EUM

Sentinel 6B - 20% Fu

Legend: () Fin aspiance




Delegation agreements
for infrastructures
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Technical coordination and will procure
and develop dedicated Copernicus
missions

Will operate Sentinel -3, -4, -5 and -6 as

well as Jason 3 and be committed to
process and disseminate the data.

)

D.A. signed on
28.10.2014

D.A. signed on
07.11.2014



Launch of Sentinel 1-A

3 April 2014

European
Commission




One of the first images from Sentinel
1A showing glaciers in Antarctica
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Copernicus Services

Implementation Schedule

European
Commission

2014 2015 2016 2017 2018 2019 2020

F -.‘ R

) | Land Munltonng Pan-EU and Local

Land Monltormg Global

;Atmosphere Monitoring Phase | ( Phase I

Marine Environm. Monitoring Phase | Phase Il

Security - Border Surveillance

Security — Maritime Surveillance
| [ | |

Security — Support to External Action

Climate Change Phase | Phase |

In-Situ Coordination

Legend: A Direct Management C> Delegation Agreement O Operational Phase
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Delegation agreements
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Land monitoring — Pan EU & local "» D.A. signed on
In-situ coordination 01.12.2014

; ; D.A. signed on

At_mosphere monitoring "» 11.11.2014 for
Climate change Atmosphere

Mercator i i . i D.A. signed on
Ocean Marine Environment monitoring I 11.11.2014

. . D.A. foreseen for
Security — Border Surveillance ||» beginning 2015

i L. . " D.A. foreseen for
Security — Maritime Surveillance beginnig 2015

"Agreement"
foreseen in 2015

Security — Support to External Actions ||»




Emergency

Monitoring Service = -OperHiCUS

European

Commission

Earthquake, San Felice sul

Refugee Camp, Al Mafraq Jordan Floods, Ostlandet Norway Panaro Italy



Land Monitoring Service

EU component
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Land Monitoring Service

Global component
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Atmosphere Monitoring

OPErMICUS

Service

Objective: —

To provide information on air quality
on EU, national and local scale and :
of chemical composition of the :
atmosphere on a global scale.

Taial sky LV bdex

Service Domains:
O Air quality & atmospheric comp.

4 Climate forcing

0 Ozone layer and UV

MACC Dally Fire Preducts Thursday 17 October 2013
Average of Observed Fire Radiative Power Areal Density [mWimz2] max value = 7.91 Wim2
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Marine Environment

Monitoring Service =" | OberHiCUS
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Objective:

To provide information on the state and dynamics of the physical
ocean and marine ecosystems for the global ocean and the EU
regional areas.

To ensure EU capacity for marine monltorlng forecasting and re-

Service Domains:

U Marine safety
O Marine & coastal environment
O Marine Resources

U Weather, seasonal forecasting & climate
Enterprise and Industry
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« Border survelillance

 Maritime survelillance

e Support to EU External Action
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Surface Air Temperature
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Atmospheric CO2
Aumospheric GO, at Mauna Loa Observatory |

Seripps Institution of Oceanography
MOMA Earth Systern Research Laboratory
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Climate Change
service

Provisional timing

European
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Stage O - Proof of Concept
Stage | - Pre-Operational
Stage Il - Operational ~20 ECVs, ~5 Sectors

Stage Il - Operational ~33 ECVs, ~9 Sectors
Pre-operational Phase

2013 2014 2015 2016 2017 2018 2019 2020 2021

Stage O Stage | Stage |l Stage Il

Operational Phase
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Data Policy o}:ernicus

European

e Data policy promotes the —_

access, use and sharing of
Copernicus information and Ofcial Jourmal 00
data on a full, free and -
open basis — security —-— Lo
restrictions may apply
19.11.2013 Official Journal of the European Union L 2091
. ) . 1l
e One of the main objectives
IS to support downstream ECULATIONS
segment and research,
teCh n O I Ogy an d i n n Ovati O n COMMISSION DELEGA::[:zlr.LGyU:;l:om (EU) No 1159/2013
communities

(Text with EEA relevance)

= Business, citizens and /“

environment are to : o
] Science Community is called upon to make good
benefit from free access use of the available data, acting as value

to EU satellite data and multipliers
service information —




Job & Growth £ .
Cost-benefit analysis & _ OPEIMICUS

Cost per EU inhabitant will be —€1.07 per year

Expected cumulative financial benefit by 2030 is —€30 Bn
— comparable to 0.2% of the EU GDP

For every €1 spent we get a return of €3.2

An estimated minimum of —48,000 jobs will be created —
over the period 2015-2030

Estimated downstream market potential turnover will be
—€1.8 Bn by 2030
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Thank you
for your

attention!

http://www.copernicus.eu/

http://ec.europa.eu/enterprise/policies/space/copernicus/index_en.htm

. https://twitter.com/CopernicusEU

f https://www.facebook.com/Copernicus




