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® Measurements and Observations in
the 21st Century

Welcome from ESA

- T,
~ Maurice Borgeaud

b Head of the Earth Observation
Science, Applications and Future
Technologies Department

21 November 2016

ESA UNCLASSIFIED - For Official Use

z - - o
_— ™™ 4 L m ] e = == (W] el [ @ _.: | 22 European Space Agenty
- ~—e N P



The ESA Earth Observation Satellites

1980 1990

meteosat

meteosat
second
generation

family

mtg-i . -

driven mainly by Weather forecasting and Climate
monitoring needs. These missions dgveloped in
partnership with EUMETSAT include the Meteorological
Operational satellite pvcgvemnie (Met0p), forming the
space segment of EUMETSAT's Polar System (EPS),
and the new generation of Geostationary Meteosat
satellites (MSG & MTG satellites).

metop 7

metop:sg

" optical and infrared
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QO proba-1

sentinel-s

Sentinel Missions driven by user needs

to contribute to European Copernicus initiative, These satellite
missions developed in Pa'rlnersmp with the EU include C-band

imaging’radar (Sentinel-1), high-resolution optical (Sentinel-2),

(Sentinel-3) and h
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Earth Explorer Missions diven by scientific Data from
needs to'advance our understanding of how the ocean, atmosphere, non-ESA
hydrosphere, cryosphere and Earth's interjor operate and interact Missions

as part of an interconnected System. These Research missions,
exploiting Europe’s excellence in technological innovation,

composition monitoring capability (Sentinel-4 & Sentinel-5 on
board Met missions MTG and EPS-SG respectively).

pave the way towards new development of future EO applications.
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What is Copernicus?

‘ Space
European = Component
response to

global needs:

+ to manage the
environment,

» to mitigate the
effects of climate
change and

* to ensure civil

security cary
ervices

Component
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Copernicus: A success story

« free and open access

sentinels.copernicus.eu

Users and Products Statistics:
(status October 2016)

« 513762 registered users
on S ptinel Scientific Data Hub

» more|than 6.4 PB of data
downloaded
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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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Sentinel-1

2 RADAR VISION FOR COPERNICUS




Copernicus Sentinel-1: Zambesi River UGS
(13/4/2014) {zesa

Sentinel-1 Flood Monitoring of Caprivi Flood Plain, Namibia C‘?ﬁ b}
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Description:

This map shows the flooding situation in the
Caprivi flood plain of Zambezi River on 13th
of April, 2014. The flood was delineated with
the Water Observation and Information
System (WOIS) based on SENTINEL-1A
satellite data. The flood map is overlayed on
the World Topographical layer.

Source data:

SENTINEL-1A IW mode, 20 m resolution,
acquired on 13th of April, 2014 at 03:50
GMT.

SENTINEL-1 image was provided by the
European Space Agency.

Cartographic Reference
Projection: EPSG:4326
Datum: WGS 84
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Copernicus: Earthquake
2016 X
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Sentinel-3A: The Bigger Picture

Lopernicus

SAR Altimeter Sea and Land St_:rface | Ocean and Land
o Temperature Radiometer Colour Imager
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Copernicus: A success story

« free and open access

sentinels.copernicus.eu

Users and Products Statistics:

(status October 2016)

« 50)/82 registered users
on Sentinel Scientific Data Hub

e more . than 6.4 PB of data
downloaded




Cryosat — the Ice Mission

* First interferometric altimeter in space
* Global sea ice thickness measurements
« Data used for ice research,

but increasingly also for

oceanography and
Inland Water
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GOCE: Gravity and Ocean Circulation Explorer

First gradiometer in space

Best geoid ever

5th version of geoid was released
in July 2014, including all GOCE
measurements

End of mission declared 21
October 2013 following depletion
of Xenon fuel

e Re-entry 11 November 2013

e Application for Inland Water
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ADM-Aeolus and EarthCARE

ADM-Aeolus

« Global observations of wind "
profiles for analysis of global 3D | //,/»,
wind field /

« Launch planned for 2017

EarthCARE

« Global observations of
clouds, aerosols and
radiation

« Launch planned for 2019
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CCI: Essential Climate Variables
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Meteorological Missions

e ESA develops prototype satellites
and, on behalf of EUMETSAT, procures

recurrent satellites
e EUMETSAT operates the satellites

e Currently Meteosat Second Generation (MSGQG)

missions in GEO and MetOp missions in LEO

e MeteoSat Third Generation (MTG) and MetOp
Second Generation

under development

e MSG-4 launched 15 July 2015

MetOp SG
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Evolving IT Possibilities

« Easy Data Access

« 7B cell phones world wide

« Wide availability of mobile
broadband subscriptions

« Social media and networks

« Crowd Sourcing/Mapping

- “Big Data”

« Cloud Computing

« Exploitation Platforms

L Great potential for Measurements and

Observations in the XXIst century
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