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meteosat
° family

meteosat
second
generation

- metop

Meteorological Missions
driven mainly by Weather forecasting and Climate
monitoring needs. These missions developed'in
. partnership with EUMETSAT include the Meteorological
Operational satellite programn:e (Met0p), forming the
space segment of EUMETSAT's Polar System (EPS),

. and the new generation of Geostationary Meteosat’
. satelltes (MSG & MTG satelies).

. a2 ~
-Sentinel Missions diven by user needs

-

to contribute to European Copernicus initiative. These satellite
missions developed in pa'nnevship with the EU. include C-band
imaging radar (Sentinel-1), high-resolution optical (Sentinel-2),
* optical and infrared radiome_ur (Sentinel-3) and atmospheric ~ *
i composition monitoring capability (Sentinel-4 & Sentinel-5 on
board Met missions MTG and EPS-SG respectively).

2010

Earth Explorer Missions riven by scientific
needs to'advance our.understanding of how the ocean, atmosphele..
hydrosphere, cryosphere and Earth's interjor operate and interact

as part of an inle‘r(onnected Sys!eni. These Research missions,

exploiting Europe’s
pave the way towards new

of future EO-appli

 Data from

non-ESA
Missions

EOP

Operated
Missions
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Sent-1A/B Sent-2A/B Sent-3A/B Sent-4A/B Sent-5/5P Sent- 6A/B
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= Copernicus is a European space flagship programme led by
the European Union

.ESACO ._l.‘ ACE NMDOhONEen

Copernicus provides the necessary data for operational
monitoring of the environment and for civil security
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First Images of Sentinel-1A {:esa

Brussels and Antwerp,
Belgium

12 April 2014

European Space Agency




Copernicus dedicated missions

Ny, Sentinel-1 (A/B) - SAR imaging
. All weather, day/night applications, interferometry

Sentinel-2 (A/B) - Multi-spectral imaging
Land applications: urban, forest, agriculture,...
Continuity of Landsat, SPOT

Sentinel-3 (A/B) - Ocean and global land monitoring
Wide-swath ocean color, vegetation, sea/land
surface temperature, altimetry

Sentinel-4 (A/B) - Geostationary atmospheric
Atmospheric composition monitoring, trans-
boundary pollution

Sentinel-5 precursor/ Sentinel-5 (A/B) - Low-orbit

atmospheric
Atmospheric composition monitoring

@ernicus

Sentinel-6 [Jason-CS] (A/B) — Low inclination Altimetry
Sea-level, wave height and marine wind speed European Space Agency
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« BIOMASS will be the 7th Earth Explorer

« Selected by ESA's Earth
Observation Programme Board

« Biomass estimates based on global
interferometric and polarimetric
P-Band Radar observations

- Essential to understand the
Earth’s carbon cycle

« Offers for phase B received

« To be launched in 2020

« Candidate missions for 8th Earth

Explorer: Flex and CarbonSat
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« Minisatellite tracking global vegetation growth
« Observation on an “always on” basis
« Launched in May 2013 on 2" VEGA flight as

' part of the VERTA programme
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| < The Scientific Expl

Missions (SEOM)

|} Program Objectives

" Federate, support and expand the research community
®  Strengthen the leadership of European EO research community
®  Enable the science community to address new scientific research

[ M Scientific Toolbox Development

e S-2 Toolbox (interoperable with S-1, S-3 Toolbox) — 1%t Release Sep 2014
€ 550,000, 36 months, Kick Off Feb 2014

open/source, multi-mission,
C-S, Brockmann Consult, Telespazio Vega, INRA and UCLouvain

ITTs will be placed for the following R&D activities in 2014:

. I Research & Development Studies

S$2-4SCl Land (€ 1,200,000 - Q4 2014): proposed topics - Vegetation parameters, Classification,
Calibrat./Validat., Cloud screening, Atmospheric Correction, Inland Water

SY-4SCI Synergy (€ 1,000,000 open call): S2-3 Synergy Land Product, S1-2 Synergy Land
Product, S1-2-3 Ocean Virtual Lab, S3-S5P Phytoplankton

http://seom.esa.int/
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. The Scientific E)'i;ﬁalﬂ‘ditati'on of

Missions (SEOM)

L} Training next Generation of EO Scientists

Land Remote Sensing Training, 8-12 Sep 2014,
University of Valencia, Spain

EO Summer School, 4-14 Aug 2014, ESRIN

The Living Planet Fellowship
Call for Research Proposals 2014

6 positions for post Docs opened to work on Scientific
Exploitation of the Sentinels

 Development and validation of advanced EO
methods and products for scientific exploitation of
the continued observations and innovative features
of the Sentinel missions.

* Developing novel scientific methods and tools for
enhancing the synergetic exploitation of the
Sentinel missions.

http://livingplanetfellowship.esa.int

Closing date 30 June 2014

2 EARTH OBSERVATION
SUMMER SCHOOL

Earth System Monitoring & Modelling

seem

4—14 August 2014 | ESA-ESRIN | Frascati (Rome), Italy

The Living Planet Fellowship
Call for research proposals 2014



http://livingplanetfellowship.esa.int
http://livingplanetfellowship.esa.int
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'/4 The Data User Element

(DUE)

Program Objectives

®  Create an environment for the

development of user communities. il
O3 O3
User requirements Ground truthing

o Develop and demonstrate information consolidation In-situ data access
products. k )

User Groups: National & sub-national public authorities,
European institutions, International organizations, NGOs

03 03
Products validation

Service assestment

®  Support industry in establishing useful s J;
and cost effective services.

Service
Development

| Products Service Demonstration

im0 Y
| EO data |

DUE Workplan 2013-2016

® 2 major axes of activities in EOEP-4 DUE workplan (2013-2016):
 Preparing for the large-scale production of global data sets.
« Reinforcing the ESA contribution to the implementation of the International Environmental
Conventions (UNFCCC, UNCCD, CBD, Ramsar).

® with an INNOVATION element, allowing innovative EO-based information services to be
developed

http://due.esrin.esa.int/



/4 Sentinel-2 for Agriculture | | Q‘“\ esa

Towards exploitation of Sentinel-2 for local to global
agricultural monitoring - contribution to GEOGLAM

DYNAMIC CROPLAND MASK
¥ Key Users

Université
catholique | 2 >8] =8l
de Louvain TN T g A
> ¥ .\‘ - a

Growing season

CLOUD FREE SURFACE CULTIVATED CROP TYPE MAP
REFLECTANCE COMPOSITES AND AREA ESTIMATE

T e
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Open source toolbox 3 G R SN $° ¢
Capacity building and training o L, e AR EUROPEAN COMMISSION
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VEGETATION STATUS

/= GEOGLA

) Global Agricultural Monitoring ] ] | A Joint Experiment for Crop Assessment and Monitoring




|mulated Sentmel 2 Tlme Serles

/
(in partnership with Take 5 initiative of CNES/CESBIO)

* 14 ESA sites, globally distributed with international partners
* Multi-sensor & multi-temporal data set (February-June 2013)

Swath | Resolution | Bands | Reuvisit
" United| Denmark ' Sentinel-2 (290km | 10m-20m | 13 5days
elang " e Polend =5 ; ___|RapidEye | 65km 5m 5 5 days
ﬁ GEOGLA M, i . |spoT4 60km |  20m 4 | 5days
o ) Global Agricultural Monitoritig ot i o Ro",'ama - Landsat-8 | 185 km 30m 11 16 days |
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Progress the monitoring of land cover as Essential Climate
Variable

= Contribute to the REDD+ process in particular trough updating
the GOFC-GOLD REDD Sourcebook

= Developing of the GOFC/CEOS best practice document on
accuracy assessment of land change

= Implementing an online land cover accuracy assessment |
database and a related user information service SOURCEBOOK

COP 19 version 1

= Contribute to international best practices and standards for
harmonization and validation of LC

A sourcebook of methods and procedures for monitoring and reporting

= QOrganization of GOFC-GOLD LC-IT meetings, workshops and thcpogeni greeniouss es eiasons and rmovae ssoci
symposia

i forests, and

Global Observation of Forest Cover and Land Dynamics

sa | Land Cover
WAGENINGEN UNIVERSITY | ] PY’OJCCY Oﬁ(iCC

a WAGENINGE N [T




2 CALL FOR INNOVATORS 111

Pioneering innovative Earth Observation products and services for long-term exploitation

Open to ALL domains of EO applications and ALL fields of the Earth’s atmosphere, ocean,
cryosphere and land surfaces.

Innovators III priority lines: AO 7829
= Respond to the Research and Development ITT issue: 14 May 2014
agenda of major international initiatives e.g. GEO KO: Q4 2014

= perform the necessary R&D preparatory activities of
the most innovative aspects of Sentinel-1 and
Sentinel-2, for a large scale exploitation by broad Overall budget: €2,400,000

user communities. Duration: max. 2 years

Contracts: 12 up to 200 k€

Innovators III will contribute to the content of ESA EOEP-5 (2017-2021)



ITT issued: 15 May 2014

KO: Q3 2014

Budget: €1,500,000

Duration: 3 years

ITT issue: Q3 2014

KO: Q4 2014

Budget: €1,500,000
GL.OBLUET L.AMQD

Duration: 3 years

Romancvsky in Los Angsles Times

i ITT issue: Q4 2014

“HAZAKHSTAN R : "i
? P KO: Q1 2015
IS Budget:  €1,000,000
SR Duration: 3 years




The ESA Climate Change Initiative (ccI) {cesa

Multi-missions MSL Slope = 2.86 mmfyr

Topex/Poseidon

Jason-1
Jason-2

Envisat

Mean Sea Level (cm)

2002

© Thinkstock by Getty Images



Cloud Properties

Carbon Dioxide, Methane &
other GHGs

Ozone

Aerosol properties

Sea Surface Temperature
Sea Level; Sea Ice
Ocean Colour

Glaciers and ice caps
Land cover

Fire disturbance

Soil moisture
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' /4 Plan for Européan Cooperating States (PECS)

¢

Opportunity to participate more closely in ESA programmes
« Latvia (2013)

 Slovenia (2010)

« Estonia (2009)

« Poland (2007) -> ESA member (Sept 2012)

« Romania (2006) -> ESA member (Dec 2011)

« Hungary (2003)

« Czech Republic (2003) -> ESA member (Nov 2008)

« Other countries are in negotiation with ESA about joining PECS
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Thank you for your attention

www.esa.int

emits.esa.int

European Space Agency


http://www.esa.int/

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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« Medium resolution imaging
and altimetry mission

 Land and ocean applications




MetOp SG

3 (Sentlnel 4)
stQp SG (Sentlnel 5).

MTG



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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Data delivery since February 2010

Complete Earth coverage within three days
Radio Frequency Interference
(RFI) mitigation continues
Outstanding international

cooperation




« SMOS p'rovides*soil
moisture conditiens

- May 2013: saturated soils*
in Central Europe

* Immediate run- off aw%g

subsequent floqdlng through

additional rama
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First interferometric altimeter in space
Global sea ice thickness measurements
Data used for ice research, but

increasingly also for oceanography

Mission extension until 2017 likely




19JUIM

CryoSat Measurements

Ice Thickness {m)
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EU MFF foresees 3.783 billion Euro for Copernicus
operations and recurrent satellites

lerm Scenario

d Adt omBata Policy in force

D‘elégatio DECIS
'EU-ESA Agreement to
Sentinel-1 A.IéUnCh .
on 3 April 2014




 Third development step under way (GSC-3) |
+ Phase 2 to be deC|ded in June 2014 1; |

oy
Division of tasks L = /=
. ESA R&D aCtIVItI




' S1: Radér Mission ,
S2: High Resolutlon Optlcal M| ~

S3: Medlum Resolutlon Im|
Mission e

Y f S4 GEO Atmospherlc Ch m
"SHR/S5YLED AtmOSph@" "
S6 [Jason CS]: Altimets Y.



Sentinel-1 Quantum Leap

Sentinel-1
» 10 m ground range resolution X
(stripmap mode) Envisat
> 250 km swath width (Interferometric » 20 m ground range resolution
wide swath mode) » 100 km swath width (Imaging

mode)
» 6 days repeat cycle (with 2 satellites)

» 2x 260 Mb/s downlink data rate

> 35 days repeat cycle
» Up to 100 Mb/s space to ground

» 7 years design lifetime (consumables data rate
for 12 years) > 5 years design lifetime
» Optical link to downlink the data to
\ EDRS. >

Sentinel-1: Twice the sensitivity and thrice the
accuracy in Radar imaging quality

European Space Agency



Sentinel Deployment Schedule

2011 2014 2020 2030

Access to Copernicus Contributing Missions data

B R
C/D ;
Sentinel-1 SG A/B S —

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
Sentinel-6 [Jason-CS] Next Generation

European Space Agency



Land subsidence in millimetres per year

-

+5

Oil spills

Floods

Land subsidence

Lt

Deforestation

Sea ice extent

Ice speed

Atmosphere Ocean colour



Copernicus Ground Segment

EO Sentinels
Data Users

Collaborative -
Ground
Segment

€
Hth

EO Data Users

GS(f E;ordlnated
Data Access System

EO Data Users

g5 - GMES Services European Space Agency
Users



Copernicus Data Access

CSC GS
Data Access

Access

Copernicus
Services

Scientific/ Other users

e.g. scientific, commercial

Int’l
Access

Operated by MSs

\

\

National
Access

outreach, general public It E e @

MSs CollGS Users
e.g. public, scientific,
commercial

\

users

ESA funded
R&D projects




SMOS Measurements

BARECELONA EXPERT CENTRE
= ] Sea Surface Salinity and Soil Moisture
sic AU November 2011
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for

3 -Procurement Propoe -
~ MetOp- G Phase BZ/C/ﬂ/E

approved , PC in - ’
March %5:13 " i

e Pre- selectlon of mstrumaﬁ;c
‘contractors ;

. Stért B2/C/D/E expected
April 2014

. Launch of Satellite Al
'planned for 2021; Satellite

Bl for 2022



