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ESA Earth Observation Programmes
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= 5 driven by user needs Earth Explorer Missions driven by Scientific Data from
driven mainly by Weather forecasting and Climate to contribute to European Copernicus initiative. These satellite needs to-advance our understanding of how the ocean, atmosphere, non-ESA
monitoring needs. These missions developed-in missions developed in partnership with the EU include C-band hydrosphere, cryosphere and Earth's interjor operate and interact Missions
partnership with EUMETSAT include the Meteorological imaging radar (Sentinel-1), high-resolution optical (Sentinel-2), 3s part of an interconnected System. These Research missions,
Operational satellite programme (MetOp), forming the optical and infrared radiometer (Sentinel-3) and héri ing Europe’s excellence in technological innovation,
space segment of EUMETSAT's Polar System (EPS), composition monitoring capability (Sentinel-4 & Sentinel-5 on pave the way towards new development of future EO-applications.
and the new generation of Geostationary Meteosat board Met missions MTG and EPS-SG respectively)
satellites (MSG & MTG satellites).




Civil EO goes back to 1972 (Landsat-1)

Shortcomings of the first decades:
Typically one-off satellites
Difficult and costly data access
Dominated by governmental needs
Very little use by commercial entities or
the general public




At around 2000, Europe took stock of the

situation and reflected a way forward
Need for a new approach ®

GMES as a conceptual vision

(1998 Baveno manifesto)

16 years passed between conceptual vision
and launch of the firs?\satellite (Sentinel-1A)
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Copernicus: A New Generation of Data Sources ‘\\&\\%‘esa
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Copernicus is a European space flagship programme led by
the European Union

ESA coordinates the space component

Copernicus provides the necessary data for operational
monitoring of the environment and for civil security

Free and open data policy
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... With a long-term operational ~
9 P d:esa

perspective

2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

2024 2025 2026 2027

2014 | 2015
FAR |
B¢ Sentinel 1B (recurrent]

[FAR] [ Omgrfund storage | 11D (re
OL\RD inel 2A
i i i |
Sentinel 2B (recurrent)
FAR 5_6;1%;61;1&_5?& Ee_] Sentinel 2C (recurrent)
_ —— Y N N

entinel 2D (recurrent)

S

! On-ground Storage

awr [|J0E entine

FAR } On-ground Storfge | iEisEEeE
) . o1 3D (re

! (0] :n»ground Storage !
Sentinel 4A delijery to MTG-S1 (tbc, ’ Z FAR on MTG-!
Senginel 4B delivery to MTG-S2 (thc) } egratio PSR (tbc) e L B - On-gro und 0 0 0 |
amrf [ ] T AT
Sentinel 5 delivery to MetOp}SG ’ egratio FAR e A (o otOD A

Sentinel 5B defvery to MetOp-SIS (tbc)

2
| FAR e 6B

@l } On-ground Storage ‘
ncy
Qualification Acceptance Review (QAR) )
' On-ground Storage Tentative launch date :| In-orbit Commissioning Status: March 23, 2015

D Flight Acceptance Review (FAR) or !
PreStorage Review (PSR)



Launch of Sentinel-1A
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3 April 2014

Once fully operational, Copernicus WI||
be the World’s most comprehensive
Earth observation system
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First Images of Sentinel-1A
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Sentinel-1A - Deforestation over Brazil \\\&\““‘esa

i
Acquisition: 21 April 2014
Mode: TOPS IW HH/HV

European Space Agency

RGB - HH/HV/HH




First Oil Spills Detected by Sentinel-1

Sentinel-1A TOPS EW VW/AH ]  Sentinel-1A TOPS EW HH/HV
acquireq on 19 April 201¢ acquired on 25 April 2014

European Space Agency







Nepal Earthquake (25 April 2015)

Based on Sentinel-1A
acquisitions on

17 and 29 April 2015
(ie before and after the 25
April earthquake)

Courtesy DLR / EOC

Near the boundary of the Indian and Eurasian tectonic plates

Blue shows areas of uplift of up to 0.8 m towards the satellite (called ‘line of sight’) which could be
caused by a vertical uplift of 1 m

Yellow area depicts areas of subsidence

A horizontal north—-south shift of up to 2 m was detected European Space Agency



23 June 2015
Kourou
Vega VV05




Sentinel-2: ID-Card

13 spectral bands: VIS-NIR=SWIR

4 new bands in'the red edge
ta|Iored to vegetatlon monltorlng

Spatlal resqutlon\ 10m / 20m
(60 m-: for atmospherlc correction)

Best radlometrlc geometrlc and
spectral performance inits category

Sun synchronous orblt 786 km
“mean aIt‘PUde iinclination 98 62°

Swath 290 km W|th global geometrlc
‘revisit of 5:days at equator W|th R
satellites: T &7,
L|fet|me 7 years extendable to
12’years o Sk

Long ter.m data guarantee
beyond+2030
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Sentinel-2A: First images

oy .

-+~ +' _French Riviera .
. ¥ 7

Northwest Italy and
Southern France
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Copernicus Contributing Missions

COSMO-Skymed

SPOT (VGT)

PROBA-V

Copernicus
Contributing

Missions

spheric missic

)

RapidEye




Population Growth
Food Security
Energy

Pollution
Geo-Hazards

Climate Change

Important contribution

of Copernicus
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Copernicus Services Component

. Marine
“Environme

Services
Component

Em F
Management

European Space Agency



Operations secured until 2021

InfrastructUre’-secured until 2028-2030




Sentinel data are free for everyone

Copernicus Space Component N
Data Access Portal
‘ sentinels.copernicus.eu |
. D

Access Hub




Sentinel-1 User and Data Statistics {
(“Scientific / Other Use” data hub)
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By 4 June 2015:
v 7586 registered users

v 1,030,000 products downloaded by
users, representing 1.37 Petabyte of
data

Currently (8 June) more than 150,000
products available for download

Number of registered users since registration
opening on 30 March 2014

Number of Sentinel-1A products available for download

160000 7

140000 ©

120000

100000

80000 +

60000

40000 ©

20000 T

..1'llll'll

[
6-Oct

6-Nov &-Dec 6-lan &-Feb 6-Mar 6-Apr 6-May

¥ Number of Sentinel-1A products available for download

5000 T

4000 7

3000 ¢

2000 ¥

1000

S R tod 3 < & » &
¥ 0 SR e &
A A 2

M Number of registered users

&

°p,v"?

&
..5\

Number of Sentinel-1A products downloaded by users

1200000 ~

1000000

400000 7

200000 7

.lllllll

o
6-Oct

&-Nov &-Dec 6-lan 6-Feb 6-Mar 6-Apr 6-May

W Number of Sentinel-1A products downloaded by users




Copernicus creates economic growth and jobs

2026-2030 potential
Copernicus benefits =

€ 130 B or around
€ 6.9 B / year =

0.2% of the EU current
annual GDP

- "Money where it matters - how the EU budget
delivers value to you”
EC, MEMO/11/469, Brussels, 29 June 2011

1 € spent by European tax
payer on Copernicus

Creation of up to - public return of 10€

83.000 jobs can be expected

- Former Vice President of the European Commission, - “The Socio-Economic Benefits of GMES”
Antonio Tajani ESPI report 39, November 2011

European Space Agency



the European Earth
Monitoring Competition

WWW.copernicus-masters.com

European Space Agency



Sentinels kick off a new age of Earth observation

Transition from R&D to operational mode

Long term availability

Innovative services
and applications
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Interested In More? cesa

-~Sentinel-2 first images and
%emonstration of applications at
IGARSS, Milan, 27-Jul-2015,
17:30-19:30

http://www.esa.int/copernicus

http://copernicus.eu

European Space Agency




PRAGUE 09-13 MAY 2016

living planet |rracue

09-13 M

symposium |2016

Main Objective:
Presentation of Exploitation Results based on ESA
Earth Observation Measurements

Important Dates: Themes:
Deadline for abstract submission 16 October 2015 Atmosphere, Oceanography, Cryosphere, Land, Hazards,
Notification of Acceptances End January 2016 Climate and Meteorology, Solid Earth/Geodesy, Near-

Issue of Preliminary Programme February 2016 Earth Environment, Methodologies and Products, Open
Opening of Registration to the Symposium February 2016 Science 2.0

Release of the Final Programme at the symposium

Submission of Full Papers at the symposium http://lp516.esa.int
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