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Important Notice / Disclaimer

This document has been prepared on the instructions of ESA in close consultation with DG
Enterprise and Industry of the European Commission. PricewaterhouseCoopers LLP, its members,
partners, employees and agents neither owe nor accept any duty or responsibility to you, whether in
contract or in tort (including without limitation, negligence and breach of statutory duty) or howsoever
otherwise arising, and shall not be liable in respect of any loss, damage or expense of whatsoever
nature which is caused by any use you may choose to make of this document, or which is otherwise
consequent upon the provision of the document to you. Without conferring any greater rights than
you would otherwise have at law, we accept that this disclaimer does not exclude or indemnify us
against any liability we may have for death or personal injury arising from our negligence or for the
consequences of our own fraud. This disclaimer is an inherent part of this document and the
document cannot be considered as complete without its inclusion.
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1 Annex 1: List of stakeholders consulted

1.1 Consultations conducted

The list below includes stakeholders consulted during phase 1 and phase 2 of the study and excludes
members of the Expert Committee and European Space Agency

Index Country Institution Title/Role Contact

1. international AON Climate Change expert Charles Eyre

2. Germany BfG

Head of Airborne

Surveillance, Counter

Pollution

Olaf Trieschmann

3. Germany
BfG, Federal Institute of

Hydrology
Airborne Surveillance Lars Tufte

4. UK
British Geographic Society

(BFS)
Chairman of RSPSoc Stuart Marsh

5. Canada C-CORE Polar View project manager Charles Randell

6. Norway

CICERO (Center of International

Climate & Environmental

Research)

Chair, Subsidiary Body for

Scientific and Technological

Advice

Halldor Thorgeirsson

7. Belgium ControlWare GMES Expert Birgitte Holt-Andersen

8. UK
Department for Communities

and Local Government (DCLG)

Director General, Corporate

Delivery
Peter Unwin

9. Germany
Deutschen Roten Kreuz -

German Red Cross
Joachim Jaeger

10. EUROPE
DG Agriculture and Rural

Development

Desk officer AGRI.G.1

Analysis and overall

approach

Ethimios Bokias

11. EUROPE DG Development

Desk Officer: B5: transport,

Infrastructure and urban

development

Harry de Backer

12. EUROPE

DG Enterprise & Industry,

Space research and

applications

GMES unit Alain Podaire

13. EUROPE

DG Enterprise & Industry,

Space research and

applications

GMES Unit H3 Peter Breger

14. EUROPE DG Enterprise and Industry
Space policy and

coordination
Alan Cooper

15. EUROPE DG Enterprise and Industry Christoph Kautz

16. EUROPE DG Enterprise and Industry
Head, Space research and

applications
Marco Malacarne
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Index Country Institution Title/Role Contact

17. EUROPE DG Enterprise and Industry

Director, Directorate H,

Aerospace, Security, Defence

and Equipment

Paul Weissenberg

18. EUROPE DG Environment

International Environmental

Governance and Developing

Countries Unit

Eitienne Coyette

19. EUROPE DG Environment

Head E1. International

Environmental Governance &

Developing Countries

Gionata Maiorca

20. Belgium DG Environment
G.3 Policy Officer - GMES

and INSPIRE
Hugo De Groof

21. Europe DG Environment
Head G3: Research, Science,

Innovation
Ian Clark

22. Europe DG Environment Climate change Lars Muller

23. Europe DG Environment

B4. Desk Officer: Urban

Environment Thematic

Strategy

Marc Bacon

24. Europe DG Environment
Head D2. Protection of Water

& Marine Environment
Patrick Murphy

25.
Europe

DG Environment
Head C1. Clean Air &

Transport
Peter Gammeltoft

26. Europe DG Environment Climate Change and Energy Peter Zapfel

27. Europe DG Environment Head D1. LIFE Philip Owen

28. Europe DG Environment Head B3. Forests Robert Flies

29.

Europe

DG Environment

Head G.1 Sustainable

Development & Economic

Analysis

Robin Miege

30. Europe DG Environment Administrator, Forests Unit Zoltan Rakonczay

31. UK DG Regio ESPON Researcher Cliff Hague, Prof.

32. Europe DG Regio

Territorial co-operation, urban

actions and outermost

regions; Unit D2 Action in

urban areas - Head of Urban

Audit?

Lewis Dijkstra

33. Europe DG Regio EU regional policy, Michael Albas

34. Europe DG Regio Director of ESPON Peter Mehlbye

35. Europe DG Research Manager Gerardus Klaasen

36. Germany DLR GSE PROMOTE Eleni Paliouras

37. Germany DLR
Director, Environment &

GeoInformation
Harald Mehl

38. Germany DLR Principal Investigator Thomas Holzer-Popp
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Index Country Institution Title/Role Contact

39. France EADS ASTRIUM Risk-EOS project manager Arnaud De Saint Vicent

40. Europe ECMWF Director Manfred Kloeppel

41. Europe ECMWF
Ex Head Research, GMES

coordinator
Tony Hollingsworth

42. International EMRC Director Mike Holland

43. UK Environment Agency UK
Research Leader, Head of

Centre
David Palmer

44. Spain ETC TE Manager Stefan Kleeschulte

45. Europe EUMETSAT
Head of Strategic Planning

and International Relations
David Williams

46. Europe Eurocontrol
Experimental Centre Project

Manager
Frank Jelinek

47. Europe EUROGOOS Chair Peter Ryder

48.
Europe

European Commission
EC Environmental Policy

Officer
Philippe Quevauviller

49. Italy
European Commission - Joint

Research Center (JRC)
Head of Unit Jean-Paul Malingreau

50. Denmark European Environment Agency
Project Manager, Land Cover

& Remote Sensing
Chris Steenmans

51.
Europe

European Environment Agency
Deputy Director, EEA,

Brussels
Gordon McInnes

52.
Europe

European Environment Agency
Environmental Accounting

Analyst
Jean-Louis Weber

53. Europe European Environment Agency Head of spatial planning Ronan Uhel

54.
Europe European Maritime Safety

Agency

Unit F: Oil Pollution

Response
Ana-Teresa Caetano

55.
Europe European Maritime Safety

Agency
Executive Director Willem de Ruiter

56. UK Exeter College Oxford
Rector / Journalist / Author of

Costing the Earth
Frances Cairncross

57. Germany

Federal Ministry for Consumer

Protection, Food and Agriculture

Division 226, Coordination of

Environmental Affairs

Coordinator of Environmental

Affairs
Kurt Brozio

58. Germany
Federal Office of Civil Protection

and Disaster Assistance
Advisor Manfred Kirk

59. Europe Fisheries and Maritime Affairs
Director FISH-D: Control &

Enforcement
Alain Laurec

60. International

Food Security Early Warning

Advisor Vulnerability Analysis

and Mapping (VAM) UN World

Deputy Chief, Vulnerability

Analysis and Mapping Unit
Menghestab Haile
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Index Country Institution Title/Role Contact

Food Programme

61. France

French Agricultural Research

Centre of International

Development

Advisor to the Director

General on Worldwide

Operations

Anne-Marie Izac

62. International Friends of the Earth Chairman Sam Clarke

63. Germany GAF AG GSE-FM Coordinator Thomas Hausler

64. International GEOSS Workplan Manager Guy Duchossois

65. Austria
Geoville Information System

GmbH
Managing Director Christian Hoffman

66. Germany
Global Fire Monitoring Centre

(GFMC)
GFMC Operator Daniel Kraus

67. Hungary
Hungarian Meteorological

Service

Director, Climatological &

Agrometeorlogical Division
Sandor Szalai

68. UK Imperial College, London Chief Scientific Advisor David Fisk, Prof.

69. Germany Infoterra GmbH GMES land project Alexander Kaptein

70. UK Infoterra GmbH GMES RESPOND Nick Veck

71. Italy
Italian National Institute for

Geophysics and Volcanology
Scientist Sergio Castellari

72.

Europe Joint Research Center (JRC) -

Institute for Environment and

Sustainability

Action Leader – Early

Warning Systems
A. De Roo

73. Europe

Joint Research Center (JRC)-

Institute for Environment and

Sustainability

Expert in Global Monitoring Alan Belward

74. Spain
Ministerio del Interior Direccion

General de Proteccion Civil

Techical Adviser,

International Relations
Juan Pedro Lahore

75. Lithuania Ministry of Environment
Director of the Environment

Protection Agency
Liutauras Stoskus

76. Italy
Ministry of Environment and

Protection

Head of Division II - Regional

Conventions and Protocols -

EU Directives and

Regulations

Giulliana Gasparini

77. Spain

National Forest Service General

direction of Nature

ConservationMinisterio de

Medio Ambiente

Chief Ricardo Velez

78. Germany
Nature Conservation,

Umweltbundesamt
Director Robert Hoeller

79. International OECD
Leader of Annex I Expert

Group
Dennis Tirpak

80. UK Oxford Environment Institute Diana Liverman (Prof)
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Index Country Institution Title/Role Contact

81. Germany PricewaterhouseCoopers
Sustainable Development

advisor
Axel Brugger

82. Belgium PricewaterhouseCoopers
Climate Change policy

advisor
Bruno Bayet

83. Belgium PricewaterhouseCoopers Climate Change Advisor Jean-Yvez Saliez

84. Belgium PricewaterhouseCoopers Climate Change Advisor Luc Wittebolle

85. UK PricewaterhouseCoopers
Sustainable Development

Advisor
Melissa Carrington

86. UK Qinetiq Ltd
Business Development

Director
Sean McCarthy

87. France Sertit Manager, Rapid Response Kader Fellah

88. Spain Starlab CEO Giulio Ruffini

89. UK Stirling University Environmental Economist Prof Nick Hanley

90. Sweden
Stockholm Environment

Institute, Oxford

Director, Vulnerability and

Adaptation, climatic hazards

Tom Downing

(Professor)

91. Sweden Swedish Rescue Services

Head of Department and

Senior Advisor on

International Affairs

Ulf Bjurman

92. Germany

Technisches HilfsWerk -

German Federal Agency for

Technical Relief

Program Manager, Rapid

Deployment Unit
Peter Bytomski

93. UK Thomson
Chairman / (Former UK

Government Minister)
Lord Roger Freeman

94. International
U.S. Coast Guard International

Ice Patrol
Commander Michael Hicks

95. Germany
UBA (Federal Environment

Agency)

Head of Division, Information

& Management
Hartmut Streuff

96. International UNFCCC Secretariat Claudio Forner

97. International UNHCR UN User Liaison Office Francesco Pisano

98. Brazil Universidade de Brasilia
Professor of International

Relations
Eduardo Viola

99. Brazil Universidade de Brasilia
Professor of International

Relations
Fabio Abdala

100. UK University of East Anglia Climate Policy Researcher Ian Bateman

101. UK
University of the West of

England

European Urban Research

Manager
David Ludlow

102. International UNOSAT/UNOPS Service Manager Einar Björgo

103. Italy World Bank
WB Carbon Fund - worked at

Secretariat for long time
Andrea Pinna

104. International World Health Organisation GEO Health Expert Bettina Menne
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1.2 Additional Stakeholders contacted

The list below includes additional stakeholders contacted during phase 1 and phase 2 who due to
different circumstances were not possible to consult.

Index Country Institution Title/Role Contact

France DG Development Principal Administrator Marc Debois

Italy DG Environment Administrator Marco Morettini

UK AEA Technology Director, Environment Paul Watkiss

Italy APAT Chairman Domenico Gaudioso

Germany BfG
Head of Airborne Surveillance,
Counter Pollution Olaf Trieschmann

Norway
CICERO (Center of International
Climate and Environmental
Research in Oslo)

Director Pal Presterud

UK
Department for Environment,
Food and Rural Affairs (DEFRA)

Director, Environment
Protection Strategy Directorate Robert Lowson

Poland
Department of Monitoring
Chief Inspectorate of
Environmental Protection

Director Andrzej Jagusiewicz

Europe Development
Director B: Development policy
and sectoral issues Bernard Petit

Europe Development
Head B4: Environment and
rural development Philip Mikos

Europe DG Development
Desk Officer: B5: transport,
Infrastructure and urban
development

Harry de Backer

Europe DG Enterprise and Industry
Head, Space policy and
coordination Luc Tytgat

Europe DG Environment
Head E3. Enlargement &
Neighbouring Countries Anne Burrill

Europe DG Environment
Head C2. Climate, Ozone &
Energy Artur Runge-Metzger

Europe DG Environment
Head D4. Health & Urban
areas Chantal Bruetschy

Europe DG Environment
Director D: Water and
Environmental Programmes David Grant Lawrence

Europe DG Environment Head A5. Civil Protection Pia Bucella

Europe DG Environment Placido Hernandez

Europe DG Research Desk Officer, GEOSS Errol Levy

Europe DG Research
Head: Policy Aspects of
Research and Sustainable
Development

Pierre Valette

France
Direction de la Defense e de la
Securite Civile Head of Interantional Relations Philippe Nardin

Germany
DLR-Institut für Physik der
Atmosphäre

Head of Department,
Atmospheric Dynamics Robert Sausen

Europe ECHO
Head of Sector for Strategic
Planning Peter Billing

France
ENTENTE (Forest Fire Civil
Protection)

Responsible, Spectro-
chromatographie de masse Nicolas Raffalli

Europe European Commission Administrator Anne Sinnave

Europe European Commission GMES Unit Christine Bernot

Europe DG Environment Administrator Sabine Frare
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Index Country Institution Title/Role Contact

Europe European Union Satellite Centre Deputy Director Brian Routledge

Europe Eurostat
Director E: Agriculture,
Fisheries, Structural Funds
And Environment Statistics

Laurs Norlund

Europe External Relations
Director : Strategy,
coordination and analysis Graham Avery

. Europe External Relations
Director A: CFSP and ESDP.
Commission Coordination and
contribution

Lars-Erik Lundin

Europe External Relations
Director D: European
Neighbourhood Policy
Coordination

Rutger Wissels

Austria Forest Joanneum Research
Bernhard
Schlamadinger

Germany
Global Fire Monitoring Centre
(GFMC) Director Johann Goldammer

Europe Humanitarian Aid Office - ECHO

Director ECHO 4: General
policy affairs; relations with
European institutions, partners
and other donors; planning co-
ordination and support; general
support for major crises

Michel Arrion

France IFREMER
Head of Strategy at the Centre
National de la Recherche
Scientifique

Jean Francois Minster

Europe
DG Information Society and
Media

Specifications and code of
practise for Waterborne
telematics

Christos Pipitsoulis

International
Intergovernmental Panel on
Climate Change (IPCC) Secretary Renate Christ

Italy
Italian Agency for Environmental
Protection & Technical Services

Responsible for the
Environment and Health
project in APAT

Luciana Sinisi, Dr.

Italy Italian Civil Protection Administrator Elisabetta Tuoni

Italy
Italian Ministry of the
Environment

Head of Italian delegation to
IPCC Mara Angeloni

Europe
Joint Research Center (JRC) -
Institute for Environment and
Sustainability

JRC representative of GMES
programme office Francesco Pignatelli

Europe
Joint Research Center (JRC) -
Institute for Environment and
Sustainability

Head Emissions and Health Giovanni De Santi

Europe
Joint Research Center (JRC) -
Institute for Environment and
Sustainability

Director Manfred Grasserbauer

Europe
Joint Research Center (JRC) -
Institute for the Protection and
Security of the Citizen

Head Support to External
Security Delilah Al Khudhairy

Europe
JRC - Institute for the Protection
and Security of the Citizen Head Agriculture and Fisheries Jacques Delince

Germany
Landesumweltamt Nordrhein-
Westfalen (LUA)

Director, Air Quality
Management Sabine Wurzler

France MARCOAST Secretariat General de la Mer Christoph le Visage

Italy
Ministerio del l'Ambiente e della
Tutela del Territorio

Consigliere Scientifico del
Ministro Ezio Bussoletti

Hungary
Ministry of Environment and
Water Head of Department Mr Pál Bozo

Germany Ministry of Foreign Affairs Counsellor Coordinator of Civil
Protection Activities of the

Hans-Josef Over
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2 Annex 2: Expert Committee Members

The Expert Team consisted of the following members:

Name and Title Country Organisation

Dr Claus Bormuth Germany German Federal Ministry for Consumer Protection,
Food and Agriculture

Dr Maria Dalla Costa Italy Italian Agency for Environmental Protection and
Technical Services

Solveig Glomsrod Norway Statistics Norway

Tomasz Zylicz Poland Department of Economic Sciences - University of
Warsaw

Harald Gruber EU European Investment Bank

Steve White EU DG Environment

Dr Manfred Kirk Germany German Federal Office for population protection and
disaster relief

Dr Marc-Antoine Kleinpeter France French Ministry of Environment
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3 Annex 3: GMES Service Definition

The following table is an extract to the GMES Service Definition Exercise spreadsheet put together by the project team at the beginning of the study. A more
comprehensive Excel file with the full definition was made available to the stakeholders interviewed during the phase 1.

Baseline Additionality Beneficiaries
Centralised /
decentralised
beneficiaries

Benefit Type

Micro Macro

Upstream (direct) Downstream
(indirect) Upstream (direct) Downstream

(indirect)

Marine and Coastal Environmental Information Services

Existing services run by research
organisations (eg Nansen Centre)
and Environmental Agencies.
These are based on existing
satellites - eg SeaWIFS, airborne
surveys and in-situ measurements
by, eg Ferrybox systems. Control
over diffuse agricultural, transport
and industrial / commercial
sources of N and P.
Understanding of pollution
pathways

GMES groups the
existing services and
develops towards
critical mass.
Potential for greater
use of additional
sensors, eg MERIS,
particularly now
SeaWiFS is reaching
the end of its life.
Statistics building on
the existing record,
greater consistency

Marine and coastal agencies, Fish
farmers, Fish farm customers
(health), Recreational users.
Statistics - DG Env, EEA, Convention
Secretariats

Marine / coastal
agencies, local
authorities.
Statistics - mainly
national agencies,
government
departments,
convention
secretariats, EEA,
DG Env

Improved
information, greater
accuracy in
analysis.
Efficiency and
accuracy of
information
collection

Ability to respond
by moving stocks,
long tem
management
improvements,
fisheries bodies’
response to health
issues. Long term
time series
information

Health benefits for
consumers.
Statistics for
scoping the extent
of the problem and
its progression

Confidence in
quality of consumer
products. Statistics
provide basis for
stricter
implementation of
measures to limit
riparian nutrient
outputs via
estuaries
(Sustainable
management and
protection of
natural resources)

Modelling is already used to
assess drift / future growth /
decline.

More sophisticated
modelling

Marine and coastal agencies, Fish
farmers, Fish farm customers
(health), Recreational users

Marine / coastal
agencies, local
authorities

Improved
information,
greater accuracy in
analysis

Ability to respond
by moving stocks,
long tem
management
improvements,
fisheries bodies
response to health
issues

Health benefits for
consumers
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Baseline Additionality Beneficiaries
Centralised /
decentralised
beneficiaries

Benefit Type

Micro Macro

Upstream (direct) Downstream
(indirect) Upstream (direct) Downstream

(indirect)

Many European countries - eg
Norway, Germany, UK use aircraft
surveillance. This is comparatively
expensive & weather constrained,
but detection is better in areas
where possible. Also possible to
go back for a better look - satellites
can miss in some areas

Better satellite
coverage extends the
area of cover and
reduces the load on
aircraft. Potentially
greater deterrence
effect - particularly
that AIS can establish
the link to the specific
vessel

Environmental and Fisheries
Agencies, Coast Guards, Port
Authorities, EMSA, Coastal
communities

Mainly national
agencies charged
with routine
surveillance. EEA -
centralised
statistical
information

Deterrence of tank
flushing, basis for
on-going action

Reduced beach
pollution, reduced
impact on wildlife,
understanding the
on-going scale of
the problem.

Improved tourism
revenues

Cleaner seas
(Sustainable
management and
protection of
natural resources)

Notification generally comes from
the mayday call made by the
vessel. This prompts aircraft to go
out and monitor the slick. Drift
forecasting is done at present (eg
DNV do it) using weather and
basic drift information

Satellite support can
improve the reach
and frequency of the
slick observation.
GMES adds the use
of more sophisticated
coupled atmosphere /
ocean models and
better satellite cover.

Coastal communities, marine and
coastal agencies, EMSA

Local containment
and clean up teams
supported by
international
agencies, eg
EMSA

Information support
to containment and
clean up teams on
location of slick
and effectiveness
of clean up process

Much reduced
coastal impacts -
major shoreline
pollution etc

Preventing major
tourism losses,
control of
compensation
outlays

Limiting losses of
income for coastal
communities,
protection of the
coastal
environment

In-situ and aircraft surveys along
the affected shores

Supplements existing
survey methods

Coastal communities, tanker
operators, International Oil
Compensation Fund and EU (also
compensation funds)

Assists
Environmental
agencies with
impact assessment
tasks

Control of
compensation
outlays
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Baseline Additionality Beneficiaries
Centralised /
decentralised
beneficiaries

Benefit Type

Micro Macro

Upstream (direct) Downstream
(indirect) Upstream (direct) Downstream

(indirect)

Existing models, eg FOAM
(UKMO), Mercator (Met France /
IFREMER) etc are already
operational.

Enabling better
operational links
between atmospheric
and ocean forecast
models. Vital for long
term improvements in
weather and climate
forecasts. Basis for
future developments
in ocean services.
Existing models are
being brought under
the GMES umbrella.

Weather forecast users, climate
researchers. Support to other end
user oriented services including
climate change, seasonal
forecasting, ecosystems, fisheries,
marine safety and efficiency, Traffic,
Pollution (crisis management),
Offshore activities, Coast guards and
Navy applications. From global to
coastal ocean (coastal management)
to scientific research

Centralised
production, with
dissemination to
regional centres

Improved safety at
sea. Improved
efficiency of marine
operations.

Improved
understanding of
ocean behaviour,
impacts on marine
operations, climate,
fishing

Reducing
uncertainty in
climate change
through improved
modelling.
Underpinning
information on
ocean condition.
Economic
contribution from
marine operations.

Land Information Services

"One size fits all" has proved
unsatisfactory regarding land
information services, eg CORINE
Land Cover Map. ESA GSEs and
GEOLAND IP now propose a
plethora of specialised products,
using a variety of classification
schemes, map scales, coverage,
update periods. Forestry uses
existing land cover mapping - eg
Corine, amalgamation of existing
information at national level and
info from national / commercial
forest agencies re forest condition.
Higher resolution work based on
photogrammetric surveys - using
combinations of VHR photos +
imaging spectrometry - eg used to
trace sources of contaminants /
pollution

GMES provides for
better land cover info.
This is useful now, but
it will be even more
useful in the long term
when information can
be used for change
detection. GMES
provides for more
regular updates and
better overviews of
the areas affected.
Also provides for
greater comparability
across Europe.

National policy departments, EEA in
compiling indicators, "User DGs" eg
DG Env, DG Ag, DG REGIO.
Citizens + property, Civil protection
organisations. EEA, EU MS in
monitoring GG emissions / sinks.
National forest authorities.
Agriculture ministries, DG Ag.
Citizens

Mainly national and
European bodies.

Contributions to the
scientific
assessment of CC,
improvements to
national and
regional forest
inventories,
support to Clean
Development
Mechanism (CDM)
forest projects,
monitoring
effectiveness of
CAP agri-
environmental
schemes

Better forestry
management,
understanding net
GG emissions,
inputs to carbon
trading
assessments,
supporting national
GG emissions
assessments,
effective use of
resources on
projects. Increased
biodiversity. Rural
development based
on sustainable
policies.

Appropriate
legislation based
on better
information.
Cohesion for
growth and
employment in
rural areas. Quality
of life for citizens

Climate change
impacts,
sustainable
management and
protection of
natural resources
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Baseline Additionality Beneficiaries
Centralised /
decentralised
beneficiaries

Benefit Type

Micro Macro

Upstream (direct) Downstream
(indirect) Upstream (direct) Downstream

(indirect)

Assuming this is a hydrology
related product, empirical flood
estimation models use
assessments of the impermeable
surface area of a catchment.
Based on limited ground surveys,
air photos etc

Can add much more
comprehensive
assessments of soil
sealing to help
determine evolution of
catchment flood
dynamics.
Increasingly useful
once consistent
change detection is
possible.

Environmental Agencies and local
authorities, civil engineers

Very decentralised
use, including
existing and
prospective
householders and
businesses

Updates to
parameterisations
of hydrological
models

Better
understanding of
flood potential and
better development
planning

Potentially reduced
flood losses
through policy dev't
- eg runoff neutral
development

Improved quality of
life for those who
might have been
flooded.
Sustainable
management and
protection of
natural resources

Links to marine and coastal
environmental services (HAB).
WFD drives increasing need for
assessments in this area. Existing
hydrogeology maps

Better system wide
view (driven by WFD).
Better land use
information to identify
water course pollutant
sources. Needs to be
up to date, and noted
that link between
source and pollutant
is assumed rather
than known.

Environmental Agencies, riparian &
coastal communities, general via
water supply

Environment
agencies, water
companies,
sewage treatment
orgs - main users
catchment based

Identification of
likely major
sources of
pollution, cleaner
rivers

Increased bio-
diversity,
recreation, property
prices, reduced
water treatments
costs

Health benefits
from reductions in
level of pollutants
which cannot be
filtered

Sustainable
management and
protection of
natural resources,
clean water supply

Waterflow gauging information
used to monitor abstraction use.

Cross checks on
reported information
via vegetation state.
More comprehensive
than existing surveys.

Water companies, holders of water
abstraction licences, Environmental
agencies, national policy
departments

Monitoring water
use, compliance
with abstraction
licences

Estimates of water
availability.
Planning.

Sustainable
management and
protection of
natural resources

Done locally, often using
commissioned air photo surveys,
eg about every 5 years or so

More consistent
approach across
Europe.

Local authorities. Citizens Decentralised

Input to
environmental
management
plans, support to
spatial planning

Quality of life for
citizens

Sustainable
management and
protection of
natural resources
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Baseline Additionality Beneficiaries
Centralised /
decentralised
beneficiaries

Benefit Type

Micro Macro

Upstream (direct) Downstream
(indirect) Upstream (direct) Downstream

(indirect)

Site monitoring is largely done at
national level at present, partly for
own purposes and partly for
reporting needs

More comprehensive
and objective
monitoring to allow for
comparison. Difficult
to see this providing
pan-European
coverage in the short /
med term.

Environmental managers of NATURA
2000 sites, local authorities etc

Decentralised

More cost
effectiveness
management of
key sites

Improved
standardisation,
harmonisation of
environmental
indicators at
European scale

Quality of life for
citizens

Sustainable
management and
protection of
natural resources

Scientists working in area of global
change

Decentralised Input to global
change modelling

Improved global
hanger policy

Quality of life for
citizens

European Union as
a global partner,
Sustainable
management and
protection of
natural resources

Polar Environmental Information Services

Use of existing satellites, aircraft
patrols, ship observations linked to
weather forecasts and ocean
circulation info

Improved satellite
coverage, reduced
costs and greater
effectiveness of
aircraft patrols

International Ice Patrol, National
Meteorological Offices, National Ice
Services, National Maritime
Administrations, marine operators,

Improved
information for IIP,
National
Meteorological
Offices, National
Ice services,
National Maritime
Administrations,
marine operators -
marine safety

Improved efficiency
in marine
operations

Economic
contribution from
polar services

Regional policy -
development of
northern
economies. Border
security (esp for
Northern Canada)

Existing Baltic sea ice information.
Some satellite use (eg Radarsat),
aircraft patrols, weather and ocean
current information, ship reports

More frequent and
integrated satellite
observations of ice
edge. New
algorithms for
estimating ice
thickness?

International Ice Patrol, National
Meteorological Offices, National Ice
Services, National Maritime
Administrations, marine operators,
hunters, trappers

Decentralised

Local users,
improved
icebreaker
operations

Improved efficiency
in marine
operations

Improved access to
Northers Sea
Routes

Greater habitability
of polar regions,
leading to improved
development and
productivity.
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Baseline Additionality Beneficiaries
Centralised /
decentralised
beneficiaries

Benefit Type

Micro Macro

Upstream (direct) Downstream
(indirect) Upstream (direct) Downstream

(indirect)

In-situ measurements, weather
based input / output
measurements (eg snowfall vs.
glacier discharge). Used to
assess potential for HEP. Existing
systems, some University based
(eg Univ Innsbruck ?)

More comprehensive
coverage which will
lead to more accurate
assessments of future
water supply and HEP
potential.

Climate researchers, Hydropower
companies, energy policy

National services,
plus energy and
water companies

National
environmental
agencies,
hydroelectric and
water companies

Better planning for
power generation
and water supply
through knowledge
of potential
snowmelt
resources

Power costs,
lowered via
effective planning

Long term power
and water supply
provision

Flood and Fire Risk Information Services

Based on existing cartography and
cadastre updated by air photo
surveys.

More regular updates
possible

Citizens + property, Civil protection
organisations

Improved asset
inventories for civil
protection +
insurance
organisations etc

Better forestry
management for
forest fire protection

Aircraft monitoring, including
observations from the aircraft used
to try to put the fires out. Thermal
burn signatures from weather
satellites

Contributions to
forecasting how the
fires may develop and
optimising the
strategy to put the fire
out / limit its extent.

As above
Support to civil
protection, rescue
services

Support to civil
protection, rescue
services

Lives and property
saved

Aerial surveys Overviews of areas
affected.

As above
Damage
assessments for
insurance

DG Regio /
reconstruction /
solidarity funds,
Insurance
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Baseline Additionality Beneficiaries
Centralised /
decentralised
beneficiaries

Benefit Type

Micro Macro

Upstream (direct) Downstream
(indirect) Upstream (direct) Downstream

(indirect)

Existing flood records & model
calibrations, in-situ gauging
networks and associated telemetry
systems, flood control systems
(gates, weirs, drainage systems
etc etc), surveys of land use
change. Lidar based DEMs for
detailed flood dynamics
assessments. Weather forecasts
and antecedent conditions (soil
moisture etc)

Improved land cover
inventory

Environment / flood control bodies,
water companies, insurers,
agriculture

Generally
centralised

Improved flood
control strategies,
eg via effective use
of natural flood
meadows for
floodwave
attenuation. Better
land use planning -
ie appropriate
construction in
floodplains

Reduced impacts of
flooding

Reduced flood
damage,
reductions in costs
from damage that
does occur.

Increasing areas
available for
building

Aircraft surveys to determine flood
extent

Possible help with
flood extent &
forecasting (eg when
weirs are drowned)

Insurers As above

More effective
flood modelling via
updated catchment
characteristic
parameterisation

Better flood control
strategies -
operation of flood
gates etc

Reduced flood
damage,
reductions in costs
from damage that
does occur.

Aircraft surveys and in-situ visits
(authorities and insurers)

Broad assessment of
damaged areas and
feedback to improve
future flood alleviation
programmes

As above As above

Better assessment
for future planning,
model validation
and damage
assessment

Long term
improvements,
insurance premium
control

Plannig future
drainage schemes

DG Regio /
reconstruction /
solidarity funds,
Informing flood
insurance debates,
(Gov't vs private).

Geohazard Information Services

Insurance claims histories,
geology maps, known projects (eg
tunnelling). Local surveys where
problems are known / expected.
Need for contextual information

Very precise and
comprehensive
overviews of city
scale subsidence.
Wider appreciation of
problem scale
provides an additional
dimension for
attribution

Planners, Construction organisations,
Mining organisations, Insurers. For
causality, emphasis on legal issues

Decentralised -
generally local
issues

InSAR maps as
complements to
other measures of
subsidence

Zonal planning for
future construction,
control of
compensation
claims
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Baseline Additionality Beneficiaries
Centralised /
decentralised
beneficiaries

Benefit Type

Micro Macro

Upstream (direct) Downstream
(indirect) Upstream (direct) Downstream

(indirect)

Geology / Geomorphology maps,
historical records, impacts of new
developments (road cuts,
reservoirs etc). National and local
authorities, information held by
highways and other engineering
department based mainly on in-
situ monitoring of known problem
areas

More general
coverage, though
requirements for
Phase 2 suggest not
a pan-European
coverage of the
problem.

National civil protection orgs. National and
regional level

Strategic view of
landslide motion -
provided regular
and
comprehensive
coverage is
provided

Improved planning
leading to a
reduction in
hazards

Savings to life and
property

Food Security Information Services in Africa

Early warning based on weather
satellite information. Predominant
measure is Normalised Differential
Vegetation Index (NDVI) which is
based on info from the radiometer
on the NOAA polar sat series (&
will be deployed on EUMETSAT
Metop series). This is less than
perfect, but it's reliable and long
records are available.

GMES contribution
includes high
resolution validation
of low resolution
indices as well as
outputs tailored to
existing admin areas.
GMES teams also
have extensive
experience of working
with food security
issues in Asian
regions where SAR is
the dominant
information source.

Food insecure people, African
regions & states, European Aid
programmes at EU and MS level, UN
FAO, WFP

Africa: Regional /
National EWS, Int'l:
FAO, WFP

Better decision
making and more
accurate statistics

Improved targeting
and use of aid
budgets

Reduced mortality,
better health

Improved national
productivity, less
market distortion
from unnecessary
actions
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Baseline Additionality Beneficiaries
Centralised /
decentralised
beneficiaries

Benefit Type

Micro Macro

Upstream (direct) Downstream
(indirect) Upstream (direct) Downstream

(indirect)

As above

As above - also
possible
improvements to
assessments of long
term vulnerability from
environmental context
(eg erosion, poor ag
practices etc)

As above + National Ag Ministries
As above +
National Ag
Ministries

As above As above As above As above

Range of measures of land cover /
land use change

Improved indices
related to
environmental stress

National Ag Ministries, farmers and
national economies

Supporting national
ag ministries in
monitoring ag
practices

Long term
sustainability of
agriculture
(reduced erosion
etc)

As above As above

Climate Change

Global WMO systems - NOAA /
EUMETSAT polar orbiters + GEO
weather sats. Global in-situ &
radiosonde systems etc. National
NWP systems and GCM
equivalents

Improvements to a
number of boundary
areas, eg land cover,
ocean dynamics.
Difficult to delineate
GMES from related
activities.

National governments as signatories

International and
national
communities via
IPCC

Improved
understanding of
climate change
processes

Better policy
making for
mitigation and
adaptation

Reduced GG
emissions &
reduced anthrop.
CC

Greater
international
consensus, leading
to a more equitable
solution to CC
issues

Development of
techniques and
moving towards a
much more
comprehensive
carbon accounting
system

As above

Understanding
carbon fluxes &
support to model
boundary
conditions,
interactions &
validation

As above As above As above
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Baseline Additionality Beneficiaries
Centralised /
decentralised
beneficiaries

Benefit Type

Micro Macro

Upstream (direct) Downstream
(indirect) Upstream (direct) Downstream

(indirect)

Ecology / Biodiversity

Much of this is done through in-situ
sampling, but it needs remote
sensing information to identify
context and broader patterns of
change. Done to some extent,
but more info is needed (cf EEA)

Contributions via land
cover / land use info +
marine observations.

Important basis for sustainable
development policies

Improved ability to
monitor
systematically the
status of habitats

Improved habitat
maintenance

Sustainable
biodiversity

Air Quality

Tropospheric air quality is very
difficult to measure from space.
Current info is either in-situ or
modelled

Builds on existing
atmospheric info
provision

All citizens, esp in urban areas

EU, but also more
emphasis at
national
government level
than CC

Complements
existing in-situ
measurements of
atmospheric
pollutant levels

Improved scientific
basis for policy
making, including
trade offs with CC
mitigation

Major health
improvements
ensuing from
effective policy
measures

Industrial
opportunities from
clean technologies

Builds on existing
atmospheric info
provision

National Env't Depts.

Air Quality

Satellite services have been
available to support disaster
recovery for many years, based on
international agreements.

More regular satellite
coverage increases
the probability that the
info provided will be
timely enough to
improve recovery ops.

People actually or potentially affected
by disasters

Civil protection
organisations in
affected countries.
Aid agencies in
donor countries

Improved mapping
to facilitate access
& more effective
use of
infrastructure

Civil protection and
aid organisations

International
solidarity

Preventing mass
migrations / undue
population
pressures in safer
areas
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Baseline Additionality Beneficiaries
Centralised /
decentralised
beneficiaries

Benefit Type

Micro Macro

Upstream (direct) Downstream
(indirect) Upstream (direct) Downstream

(indirect)

Industrial Risk

Mostly inspections with geographic
information for context

Prevention of major accidents which
involve dangerous substances,
limitation of their consequences for
man and the environment

Industrial / other
orgs, decentralised.
Civil protection +
health & safety
orgs mainly
national

Support to existing
risk assessments

Improved safety for
those living /
working close to
dangerous
industrial
operations

Prevention of major
industrial accidents

Greater confidence
in long term
sustainability of the
industry

Maritime Security

Improved border
security - impacts
on terrorism etc

Less threats to
international trade
etc
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will remain proprietary to the organisations making the proposals, the regulatory authorities and the
contractor undertaking the analysis. There will be no opportunity to integrate the information
gathered into wider analyses.

Industrial responsibilities for monitoring will continue with one-off project based impact assessments
and pollution control based on internal operations control data. Where geotechnical risk assessment
is required (eg pipeline monitoring, mine waste monitoring), this will be based on current industry
best practice using in-situ technologies (laser motion detection, strain guage, bore hole tilt meters)
and limited airborne surveillance. These data will not be usable outside the specific monitoring task
for which they have been gathered. Where responsibility is unclear (eg abandoned mines), only a
very limited assessment will be carried out under the responsibility of local authorities (eg stability
surveys every 1-2 years) and these data will remain with the local authorities with no possibility for
additional exploitation.

It is assumed that the EEA Topic Centres continue in their present role of compiling information
gathered via national monitoring and accounting systems with no additional capacity for gathering or
validating information. In addition, the responsiveness to ETC reporting requirements will remain
unchanged leaving the completion of complex and large scale trend analysis lagging behind the
period under analysis by timescales of 3-5 years.

It is assumed that meteorological networks will, where possible, be replaced with satellite
observations from Metop, MSG and MTG. This will include ground based measurements such as
stratospheric O3 concentrations and tbd. Errors will remain at current levels for atmospheric
constituents, ie order 20% for So2, Nox, Co and CO2 and order 100% for VOC.

National geological surveys and national cadastral/cartographic survey agencies will continue to
operate as at present. Geological surveys will retain current responsibilities and support risk
assessment with current datasets compiled from field based measurements. National
cadastral/cartographic survey agencies will use lower levels of airborne survey and become more
reliant on VHR multi-spectral satellite data.

Environment agencies will be required to conduct regular water quality and land cover analysis in
support of the water framework directive. This will be based primarily on airborne survey and field
inspections. Industrial or national airborne survey campaigns will continue to be carried out on an
ad-hoc basis with limited possibilities for combination with environment agency datasets. Data on
waste streams will retain current error levels (ie order 100%).

Environment Agency data will be collected in national formats but comply with the terms of the
INSPIRE directive.

Economic, demographic, industrial production and operations data and public health information will
be collected and stored using current approaches. Groupings of these statistics will remain
unsuitable for applications such as pollution discharge analysis or to support geographic
decomposition at sub-national level. Delays in collecting and compiling these data will remain at
present levels of 3-5 years. Analysts will continue to face difficulties in accessing these data and
combining them with environmental geo-information layers.

4 .1 .3 Data Har monisat ion and In f r ast r uctur e Component

With no extensive GMES initiative as a driving force, only Inspire will support data harmonisation
and this is expected to be limited to key datasets related to Environmental reporting. This means
data collected for Eurostat, national demographic and economic data, industrial production and
operations data, public health data and project based data (eg impact assessments) will remain
heterogeneous and difficult to access with no central data brokerage or metadata support.

Model development will be implemented to address specific issues but this will result in
heterogeneous information sets addressing different aspects of related issues. In addition, model
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services by users outside the target demand communities. This includes industrial exploitation of
datasets, models and algorithms developed to support service provision
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4.4 Summary of CEOS Information on EO Satellites

Sentinel 1 Class Missions to 2020

Sentinel 2 Class Missions to 2020
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Sentinel 3 Class Missions to 2020–

Microwave Radar Altimeters

High Spectral Instruments

Multiple Direction / Polarisation Instruments

Multi Spectral Instruments


