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ESA FACTS AND FIGURES

50 years celebration in 2014
20 Member States

Five establishments in Europe, about
2200 staff

4,3 billion Euro budget (2013)

Over 70 satellites designed, tested and
operated in flight

17 scientific satellites in operation

Six types of launcher developed
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ESA is one of the few space agencies in the world to
combine responsibility in nearly all areas of space activity.

— Space science  Navigation
- Human spaceflight « Telecommunications
— Exploration « Technology
— Earth observation  Operations

— Launchers




EO: Tool to tackle global challenges

« Reliable assessment of human activity
« Coverage over space and time
 Long observation intervals

« Large scale observations

First EO Revolution:
« WWW, broadband data networks,
GIS, desktop processing

Second EO Revolution:

« cloud computing, crowd sourcing,

big data, new generation mapping tools
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Meteorological Missions. -Sentinel MISsions diven by user needs Earth Explorer Missions dven by scientific - Data from
driven mainly by Weather forecasting and Climate Bt i to European Copernicus initiative. These satellite needs to'advance nur_undersignding of how the ocean, atmosphere,‘ n'nn-ESA
monitoring needs. These missions d.we'lopeddn issions developed jn ;"- hip with the EU. include G-band hydrosphere, crycsphere and Earth's interior operate and interact Missions 1
_pgmwship with EUMETSAT include the Meteorological imaging' radar (Sentinel-1), high-resolution optical (Sentinel-2), as part of an inte_n:onnemd iysterﬁ, These Research missions,
Operational satellite pmgrarnn;e (Met0p), forming the “ optical and infrared radiomet (Sentinel-3) and heric ~ * exploiting Europe’s excellence in technological innovation,
space segment of EUMETSAT's Polar System (EPS), : Composition monitoring (ap*ih'ty (Sentinel-4 & Sentinel-5 on  ~ pave the way towards new development of fllWl.E E0-applications,
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Sent-1A/B Sent-2A/B Sent-3A/B Sent-4A/B Sent-5A/B/C/5P Sent-6A/B

= Copernicus is a European space flagship programme led by
the European Union

= ESA coordinate

opernicus provides decade- Iong observations for
operational suence and commercial users

= Sentinel-1A launched 3 April 2014
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JOSEF ASCHBACHER

Altitude : 695 Km Distance : 313 Km Speed : 7.46 Km/s
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* Sun-synchronous orbit at
693 kmalt’i.’gud?










Past Work with Similar Data

« Unique (first ever) combination of S1A stripmap and TerraSAR-X SAR data provides
first map of Austfonna ice speed in 2014
« Data show that glacier at Cap Mohn has experienced a rapid acceleration

Ice Speed (kilometres per year) Credit: N. Gourmelen,

— University of Edinburgh

European Space Agency




' _1A acquire

£
- i
2l
o,
L ‘




2011 2014 2020 2030
o L ™ =
C/D ' % E

Sentinel-1 SG A/B

Sentinel-2 A/B/C/D
Sentinel-2 SG A/B

Sentinel-3 A/B/C/D
Sentinel-3 SG A/B

Sentinel-4 A/B

Sentinel-5 Precursor _

Sentinel-5 A/B/C

Sentinel-6 [Jason-CS] A/B S——

Sentinel-6 [Jason-CS] Next Generation

European Space Agency



Copernicus Data Policy

\_

Sentinel Data Policy =

FREE and OPEN access

> ESA Sentinel Data Policy (Sep 2013) and EU Delegated Act on
Copernicus Data and Information Policy (Dec 2013)

» Main principles of Sentinel data policy:
> Open access to Sentinel data by anybody and for any use
> Free of charge data licenses

» Restrictions possible due to technical limitations or for
security reasons

European Space Agency



tand subsidence in millimetres per year
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Land subsidence
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Sea ice extent Ice speed Atmosphere Ocean colour
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| understanding the
weakening of Earth’s

L protectlve shleld

understanding th
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'in théouter core

L =y
'} .. - =
“ e

5 £
¥ e,
[ -J_" - gt

- =
LR
- o

-

PR studylng thexeff\e,t of;sé‘lar
. | charged partlgITes;;l;}éa.r Earth
and the connectionto

in space

.--___\_\_\-_\-\--. :

“weather”

o — -h-\.._\_ -~

\ s ——

mapping magnetic
fingerprints in Earth’s-
crust/ Composition of
the mantle

| sensing the weak
signature of the
ocean currents




SMOS Measurements
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Sea Surface Salinity [psu] - 1° x 1° Optimal Interpolation

Equirectangular projectisn centared on 0,00"E

Sea Surface Salinity and Soil Moisture
November 2011
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Arctic Sea Ice Volume
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CPOM / ESA I Planetary Visions
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GOCE: Geoid in 2D
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Air Density Perturbation Measured by GOCE | 300 km
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Minutes after earthquake

Speed: 1100 m/s
« Large earthquakes cause
seismic waves and make  Thermosphere —

?
.ng the Earth’s surface vibrate

ulting sounc .




GOCE Re-Entry 11 November 2013

« As seen from the Falkland Islands...
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ESA develops prototype satellites
and, on behalf of EUMETSAT,

procures recurrent satellites

EUMETSAT procures launchers and

LEOP services
EUMETSAT operates the satellites

Currently Meteosat Second
Generation (MSG) missions in GEO

and MetOp missions in LEO

MeteoSat Third Generation (MTG)
and MetOp Second Generation

under development
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