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A gquote to start ....

Those things which | am saying now
may be obscure, yet they will be made
clearer In their proper place.

Nicolaus Copernicus
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(smes 1 at is GMES?

1. An autonomous Earth Observation system

2. The largest fleet of satellites and earth-based
monitoring instruments in the world

3. An end user-focused programme of services for
environment and security

4. Joined-up information for policymakers,
scientists, businesses and the public

5. Europe’s response to the global need for
environment and climate monitoring



Philosophy of GMES

GMES aims at developing operational services, following the
example of meteorology, but for other domains such as:

emergency management

air quality monitoring

land monitoring

ocean & sea ice monitoring etc...
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In addition, science is needed to
create and continuously
Improve operational services



eémes. \What is the objective?

Information

Needs
(policy driven)

S_pace Ager!cies National Governments and Agencies
In—ss¢u (z_l?cfsegvmg sys_ttems European Union Institutionsinter
cientific Community o
EO Value Adding Industry Governmental Organls:fltlorls (1GOs)
Non Governmental Organisations (NGOs)



GMes
GMES Components

Space Component — coordinated by ESA

e Sentinels - EO missions developed specifically for GMES:
e Contributing Missions - EO missions built for purposes
other than GMES but offering part of their capacity to
GMES (EU/ESA MSs, EUMETSAT, commercial, international)

In-situ component — coordinated by EEA

e Observations mostly within national responsibility,
with coordination at European level

e air, sea- and ground-based systems and instruments

Service component — coordinated by GMES bureau

e Land

e Marine

e Atmosphere
= Emergency




Games GMES Components

Space Services
Component Component
Sentinels, . Information
Contributing i services for
Missions ——— marine,
and related atmosphere,
climate
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In-situ Component Land, air and water monitoring sensors
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Communication

e The commission is proposing to finance GMES
outside the Multiannual Financial Framework
and the budget.

e Communication on GMES will be published on
the 30th November

e Discussion will begin between the European

Institutions in order to decide the adopted
budget
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GMES dedicated missions: Sentinels

Sentinel 1 — SAR imaging
All weather, day/night applications, interferometry ﬂ

Sentinel 2 — Multispectral imaging
Land applications: urban, forest, agriculture,..
Continuity of Landsat, SPOT

Sentinel 3 — Ocean and global land monitoring .8
Wide-swath ocean color, vegetation, sea/land
surface temperature, altimetry

Sentinel 4 — Geostationary atmospheric
Atmospheric composition monitoring, trans-
boundary pollution

Sentinel 5 — Low-orbit atmospheric
Atmospheric composition monitoring
(S5 Precursor launch in 2014)




GaMmes
Space component 2014 - 2030
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GMES Space Component - Scenario D : full service capacity

2011
2
a3
014
01

201

a0

020
021
23
024
025
026
027
028
029
2030
2031
032
033
2034
035

Sentinel 1.4
Sentinel 1B |
Sentinel 1C

GSG Sentinel 14 o

GSG Sentinel 1B

|
GSG Sentinel 1C |
Sentinel 1 Third Generation
I

Sentinel 24
Sentinel 2B |
Sentinel 2C

GSG Sentinel 24 7

55 Sentinel 2B
GSG Sentinel 2C [

Sentinel 2 Third Generation WM
g

Sentinel 34
Sentinel 3B |
Sentinel 3C

GSG Sentinel 34 G

GSG Sentinel 3B |
GSG Sentinel 3C [

Sentinel 3 Third Generation 2

Sentinel 4 A (MTG-5 1)
Sentinel 4 B (MTG-5 2)

Sentinel 4 Future Generation W//////////////////////ﬁ

Sentinel 5 Precursor |

gen:@ne: g ,; EEUS?EEQ G
Sentinel 5 Future Generation

jason—gg o Wm |
NN EREN RRRN NNNE RRRN RRND NNND RREY REER
| NN NENE BREE EREE NREN BEEN NNND ARND ARND AREN NNEN REED ERER

G

G

Emerging Observation (GSC Ev)

PDGS + FOS Operations [




(emes

SPOT (VGT)

Examples of contributing Missions

GMES
Contributing
Missions

. __
Pléiades ‘\1 :

Available
today or
planned at
European,
national and
international
level

Developed for
other
purposes but
making
iImportant
data available
for GMES

G
And many more ...
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Data for ocean
forecasting
models, climate
monitoring

Monitors heat
and salt transport
and storage,
ocean circulation |
and global
overturning

changes to a
depth of 2000m.

Running 3000
autonomous
buoys.
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Ifremear - 2009 - Mamaca/Dugormnay
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Plan to equip 10-20 long-
range in-service aircraft of
internationally operating
airlines until 2020.

Infrastructure for long-term
observations of atmospheric
composition, aerosol and
cloud particles on a global
scale.

Collection of highly relevant
observations on a scale and
in numbers impossible to
achieve using research
aircraft or other
measurement methods

The Technical Approach

IAGOS instruments are
permanently installed in

the avionic compartment.

http://www.iagos.org

IAGOS-ERI deploys newly developed high-tech instruments aboard
a fleet of Airbus longhaul aircraft for regular in-situ measure-

ments of atmospheric chemical species (O3, CO, CO5,
NOy, NOy, H20), aerosols and cloud particles.

In CARIBIC, a cargo container is deplo-
yed as a flying laboratory aboard one
aircraft. A special multi-functional inlet
system allows optical measurements
and accurate sampling for aerosol and
’ trace gases.



ames Topographic Maps

 Land and Emergency

e The maps are required
for validation purposes
as well for pre-
processing of satellite
imagery.

The Emergency
Response Service uses
information about the
transport networks
and critical
infrastructures for the
map making.

T NSl
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Land Parcel Identification System (LPIS)

 The LPIS: inPUt for Feldblock-Finder Landwirtschaftskammer
ducts of th i Niedersachsen
prodaucts o e - |
GMES Land QAN ¢ © @01 o [0 Caueki] 2

service. | ! a

* The data supports
the production of
Land cover maps

3
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e The LPIS is part of S |
the European - - b |

Integrated
Administration and
Control System.

Bt n sl e e
— e —



ing our planet for a safer world

1VV. Service C




GMeEeSs '
C GMES Services

Monitoring of Earth systems

Land

e ~ Marine
~
l g,  Atmosphere
F .

Horizontal applications

BIL

Security Emergency Climate Change
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e and use

e[Orests

eUrban planning
e\Water quality

eCrop production




eMaritime transport

eOcean resources
eSea temperature
eSea level rise

«Qil spill monitoring



GMES Services
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GMES Services
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Games GMES Services

Security

eMaritime surveillance
eBorder control
eExternal actions

«Civil security


http://ec.europa.eu/kopernikus/services/security.htm�
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- EXpected benefits




GMmes

Total benefits (up to 2030): PV Benefit: 35 billion €

Efficiency Saving -

Air Quality

Marine

Flooding

Conflict Resolution

Humanitarian Aid

Seismic Application
Forest Fires

‘Other’ risk & Civil Security Appl. _
Forest Ecosystems (EU) _

Climate Change — Adaptation
Deforestation — Climate
Desertification

Desertification — Ecosystem

Soclo-economic benefits

Cat.1
(Efficiency
Benefits):
2786 M€

Cat.2
(European
Policy
Formulation
Benefits):
14582 M€

Cat. 3
(Global
Action
Benefits):
17298 M€

Based on
PWC study
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C/B analysis (2011)

= Will be basis for MFF 2014 — 2020
e BCR = f (scenario)

Degraded service limited in time

Basic service limited in time

Full service without upgrading capacity
Full sercice with upgrading capacity

> e



OPTIONS

ames RESULTS
Options A, B, C& D

Options A, B, C and D — Cumulative Net Benefits
- EUR Bn, 2010 prices, 4% real discount rate -

EUR Bn
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2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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Source: Booz & Company analysis
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@me% Data policy

e GMES: a public good

Overriding goal is to provide free and open access data
and information with minimum restrictions

e Science is also recognised as key community to use and
evolve GMES

e Need to distinguish between data policy for Sentinels,
contributing missions, GMES service products &
- Information

e Security restrictions may apply



GMES Overall View

Private,
commercial

Farming Air quality Flood Surveillance Climate Change

Land Atmosphere Emergency Security Climate
Space In Situ -
Infrastructure Infrastructure

OBSERVATION
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SME Market

e Companies that offer added value based on EO
data (raw data free and open)

e Sector: Telecom, Navigation, Earth observation

e Segments: Meteorology, Defence & security,
Oceanography, Natural resource Monitoring,
Land Monitoring

e 150 companies defined (VEGA)
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SME Market

e Calls by EC + Subcontracting
e Operational: land, emergency
e Concrete examples:
e Urban planning: French company (SIRS)

e Use of EO data for new shipping routes
(Danish company: Aker Arctic)

e Adaptation of maps to be user friendly to
communal authorities eg snow density maps
(eg Finnish company: DHI)
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Conclusion

GMES offers:

e Good value for public money

e A direct market for space related
companies

e An unigue opportunity for non-space
SMES'’s
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A quote to end ...

To know that we know what we
know, and to know that we do not
know what we do not know,

that Is true knowledge.

Nicolaus Copernicus
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