Abschlussbericht

= Global Earth Observation

ad hoc GEO
und

EOS-III GEOSS

System of Systems

Februar 2005

e | 3
und Wohnungswesen DLR (



Impressum

Herausgeber:

Anschrift:

Redaktion:

Druck:

Drucklegung:

Deutsches Zentrum
fur Luft- und Raumfahrt e.V.

Raumfahrtmanagement
www.dlIr.de/raumfahrtmanagement

Konigswinterer StralRe 522-524
53227 Bonn

Dr. Wolfgang Klein
Dr. Helmut Staudenrausch

Deutsches Zentrum

fur Luft- und Raumfahrt e.V.
Linder Hohe

51147 Kdln

Bonn, im Marz 2005


http://www.dlr.de/raumfahrtmanagement

DLR

Inhaltsverzeichnis
Seite:

Vorwort

Zusammenfassung

Ergebnisdokumente
EOS Il
- Erklarung der Deutschen Delegation
- Resolution
- Communiqué

- 10 Year Implementation Plan

ad hoc GEO

10 Year Implementation Plan Reference Document

Anhang

G8 Aktionsplan, Juni 2003

- Washington Declaration

- Framework Document

- Sachstands- und Tatigkeitsbericht des nationalen GEO-Sekretariats

- Ansprechpartner, Kontaktadressen



ﬁ Bundesministerium
fiir Verkehr, Bau-
und Wohnungswesen

Iris Gleicke B
Parlamentarische Staatssekretarin

Vorwort

Umfassende Kenntnisse Uber Zustand und Veranderungen des Systems Erde sind unerlasslich,
damit Politik und Wirtschaft abgesicherte nachhaltige Entscheidungen treffen kénnen. Globale
Herausforderungen erfordern hierbei globale Lésungen. Dies gilt nicht nur bei Naturkatastrophen
wie Erdbeben, Stiirmen, Uberflutungen, Dirre und nachfolgende Hungersnoten mit den jeweils
erforderlichen Hilfs- und Rettungsmafl3nahmen. Im gleichen MaRe gilt dies auch fir durch Men-
schen gemachte Katastrophen sowie Risiken durch den globalen Klimawandel. Fiir die nachhaltige
Bewirtschaftung nattrlicher Ressourcen, beispielsweise in der Energie-, Land-, Forst- und Fischerei-
wirtschaft, sind ebenfalls weitrdumige, zeithnahe und umfassende Informationen und Vorhersagen
zu Zustand und Dynamik des Systems Erde notwendig. Der heutige Kenntnisstand hierzu ist aber
nicht ausreichend. Ursache hierfir sind unter anderem llickenhafte und mangelhaft verfigbare
Erdbeobachtungsdaten, sowohl von in situ Messungen als auch aus der Fernerkundung. Die ver-
heerende Tsunami-Katastrophe im Indischen Ozean am 26. Dezember 2004 fuhrte auf drastische
Weise die Notwendigkeit einer nachhaltigen Erdbeobachtung vor Augen.

Eine Verbesserung der Beobachtungen ist dringend erforderlich um das System Erde besser zu
verstehen. Durch kontinuierliche Messungen sowie gute und schnelle Interpretation der Daten
missen wir in der Lage sein, bei verschiedensten Naturkatastrophen Vorsorge zu treffen und
Menschenleben zu retten. Aber auch Landwirte sollen weltweit effizienter und umweltschonen-
der wirtschaften, Gebiete mit Waldbrandgefahr friihzeitig erkannt und Waldbréande besser und
schneller bekdmpft werden.

In einem durchaus als historisch zu bezeichnenden Prozess haben seit Mitte 2003 Uber 60 Staaten
und 40 internationale, mit Erdbeobachtung befasste Organisationen Uber alle Disziplinen hinweg
einen Plan zum Aufbau eines Globalen Erdbeobachtungssystems der Systeme (Global Earth Ob-
servation System of Systems, GEOSS) innerhalb der néchsten 10 Jahre entwickelt. Dieser Plan
wurde am 16. Februar 2005 — dem Tag des Inkrafttretens des Kyoto-Protokolls - auf einem Erd-
beobachtungsgipfel auf Ministerebene in Briissel verabschiedet. Deutschland war und ist in dieser
internationalen Initiative von Anfang an aktiv beteiligt und unterstitzt sie tatkraftig. Wir werden
unsere Technik, unsere Méglichkeiten und Erfahrungen einbringen.

Als nationalen Beitrag zu GEOSS wird Deutschland einen eigenen Umsetzungsplan entwickeln
und ihn in enger Anlehnung an den internationalen Zehnjahresplan umsetzen. An der Ausarbei-
tung dieses Planes werden unter Federfihrung des Bundesministeriums fur Verkehr, Bau und
Wohnungswesen Institutionen aus Wissenschaft, Wirtschaft und Verwaltung beteiligt. Auf diese
Weise wird sichergestellt, dass Deutschland auch in Zukunft seine Verpflichtungen in der inter-
nationalen Gemeinschaft wahrnimmt, seinen Beitrag zur Entwicklungszusammenarbeit und zur
Daseinsvorsorge leistet.
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Zusammenfassung

Mit einem Aktionsplan zur Wissenschaft und Technologie beschlossen die Staats- und Regierungs-
chefs der G8 auf ihrem Gipfel in Evian im Juni 2003, die gegenwartige Situation hinsichtlich der
Verfligbarkeit von Erdbeobachtungen, des Austauschs von Daten und der internationalen Koordi-
nierung existierender Beobachtungssysteme nachhaltig zu verbessern. Zur Umsetzung dieser Be-
schlisse fand am 31. Juli 2003 in Washington auf Einladung der US-Regierung der erste
Erdbeobachtungsgipfel statt. Auf der Konferenz wurde einvernehmlich eine Deklaration verab-
schiedet, die fur folgende Punkte Unterstiitzung fordert:
e Verbesserte Koordination der globalen Erdbeobachtung, um ein umfassendes, koordiniertes
und nachhaltiges Erdbeobachtungssystem oder Systeme zu schaffen,
= Eine gemeinsame Anstrengung, um Entwicklungslander einzubinden,
e Offener und kostengunstiger Austausch von Beobachtungen aus in-Situ, flugzeug- und sa-
tellitengestitzten Systemen,
e Erstellung eines Zehnjahres-Implementierungplans auf der Basis existierender Systeme.

Eine internationale Arbeitsgruppe, die ad hoc Group on Earth Observations (ad hoc GEO) wurde
eingesetzt, die mit der Erarbeitung eines Zehnjahres-Implementierungsplans zum Aufbau eines
globalen Systems von Erdbeobachtungssystemen (GEOSS, Global Earth Observation System of Sys-
tems), der die notwendigen Schritte und organisatorischen Malinahmen zur Umsetzung darlegt,
beauftragt wurde. Mittlerweile wirken in der Gruppe Uber 60 Staaten und mehr als 35 internatio-
nale Organisationen mit.

Auf dem zweiten Erdbeobachtungsgipfel am 25. April 2004 in Tokio wurde ein Rahmendokument
verabschiedet, das die Ziele des ersten Gipfels bekraftigt und die Eckpunkte des GEOSS Zehnjahres-
Implementierungsplans beschreibt.

Der Plan wurde schlieflich auf dem dritten Erdbeobachtungsgipfel am 16. Februar 2005 in Brissel
von den GEO Mitgliedstaaten verabschiedet. Damit einher ging die Griindung des zwischenstaatli-
chen Forums ,,Group on Earth Observations* (GEO), das die bisherige ad hoc GEO abl6st und nun
Regierungen und relevante internationale Organisationen und Programme zur Koordinierung ihrer
Erdbeobachtungsaktivitdten und damit zum Aufbau von GEOSS zusammenfihrt. Ein Sekretariat
wird bis Ende 2005 bei der WMO in Genf eingerichtet.

Zahlreiche internationale Konferenzen zeigen, dass diese Initiative mittlerweile in vielen Landern
einen hohen Stellenwert geniefl3t und sich zu einem sehr wichtigen Forum fir die internationale
Zusammenarbeit in der Erdbeobachtung entwickelt. Deutschland war von Beginn aktiv beteiligt.
Die politische Leitung in Deutschland liegt beim federfiihrenden Ministerium BMVBW. Zur Koordi-
nation der deutschen Aktivitdten wurde ein nationales GEO Sekretariat eingesetzt, welches im DLR-
Raumfahrtmanagement gefuhrt wird.

Zweck des GEOSS ist es, eine umfassende, koordinierte und nachhaltige Erdbeobachtung zum Nut-
zen der Menschheit zu etablieren. Die Implementierung von GEOSS wird eine Verbesserung der
Uberwachung des Zustands der Erde, des Verstandnisses ihrer dynamischen Prozesse, sowie der
Vorhersagen des Zustands des Systems Erde ermdglichen. Wesentliche Zielsetzung ist unter ande-
rem die Schaffung von globalen Frihwarnsystemen fir eine verbesserte Warnung vor und Reaktion
auf Katastrophen. GEOSS unterstitzt auch die Umsetzung der Verpflichtungen aus internationalen
Umweltvertragen. Der Nutzen wird sich dabei auf viele soziobkonomische Bereiche erstrecken. GE-
OSS ist damit unter anderem auch eine Antwort auf die vom Weltgipfel zur nachhaltigen Entwick-
lung 2002 formulierten Herausforderungen und zur Erfillung der Millenium-Entwicklungsziele.

Mit GEOSS wird kein eigenstéandiges neues System aufgebaut. Ziel ist ein ""System der Systeme™,
das aus vorhandenen und zukiinftigen Erdbeobachtungssystemen, in-situ Daten und Daten der
Fernerkundung besteht. Die in GEOSS eingebrachten Systeme verbleiben dabei in ihrer jeweils be-



stehenden nationalen bzw. internationalen Verantwortung. Teilnehmende Staaten und Organisati-
onen bringen Systeme und Komponenten in das Gesamtsystem GEOSS ein und stellen sicher, dass
die eingebrachten Beobachtungen und Produkte zeitgerecht verflgbar und verstandlich sind. Zahl-
reiche internationale (z.B. der Vereinten Nationen), europdische (z.B. GMES) und nationale Systeme
werden zu GEOSS beitragen.

Der Schwerpunkt von GEOSS liegt auf Beobachtungen und Produkten, die fur weite Teile der Erde
relevant sind, und auf Fragen, deren sachgerechte Beantwortung globale Informationen erfordern.
Bereiche, in denen GEOSS soziodkonomischen Nutzen erbringen wird, umfassen:

Katastrophenvorsorge und Katastrophenmanagement,
menschliche Gesundheit,

Wettervorhersage, und Aspekte des Klimawandels,
nachhaltige Energie-, Land- und Wasserwirtschaft,
Artenvielfalt und Okosystemmanagement.

In Deutschland sind damit viele Ministerien und Fachbehorden, aber auch Wissenschaft und Wirt-
schaft Bedarfstrager von GEOSS. Sie werden unter anderem folgenden Nutzen haben:

Verbesserung der Datenversorgung fur Deutschland durch Zugang zu anderen Beobach-
tungssystemen von GEOSS und verbesserte Interoperabilitat.

Effektive SchlieRung von Datenliicken fur nationale Anforderungen, etwa in schwer zu-
ganglichen Gebieten und im Bereich der Ozeane.

Unterstiitzung bei der Erfullung der nationalen Berichtspflichten aus européischen und
internationalen Abkommen.

Unterstitzung bei fundierten politischen Entscheidungen.

Die Bildung von Kapazitaten in Entwicklungslandern. Erst dies ermoglicht den entwickel-
ten Landern wie Deutschland eine liickenlose globale Datenlage, die unabdingbar fur
viele Anforderungen ist, wie das Beispiel der Wettervorhersage deutlich macht.

Starkung der nationalen Wissenschaft und Wirtschaft im Bereich Erdbeobachtung durch
Einbringung nationaler Beitrdge in GEOSS.

Forderung des Ansehens Deutschlands durch internationale Zusammenarbeit innerhalb
der G8, der Vereinten Nationen sowie mit Entwicklungslandern.
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Erklarung des Leiters der deutschen Delegation
Herr Ministerialdirektor Dr. Hans-Jurgen Frobdse
Abteilungsleiter Luft- und Raumfahrt, Schifffahrt im

Bundesministerium fur Verkehr, Bau- und Wohnungswesen

Vielen Dank Herr Vorsitzender,

sehr geehrte Damen und Herren,

Im Namen der Regierung der Bundesrepublik Deutschland danke ich der Euro-

paischen Kommission fur ihr Engagement und der belgischen Regierung, diesen
dritten Gipfel zur Erdbeobachtung zu organisieren, der nach unserer Ansicht ei-
nen wirklichen Meilenstein fiir die internationale Zusammenarbeit in der globa-

len Erdbeobachtung darstellt.

Die Staats- und Regierungschefs der G8 Staaten beschlossen auf ihrem Gipfel in
Evian im Juni 2003, die gegenwaértige Situation hinsichtlich der Verfugbarkeit
von Erdbeobachtungen, des Austauschs von Daten und der internationalen Koor-
dinierung existierender Beobachtungssysteme zu verbessern. Erkannt wurde aber
auch, dass nur eine breite Zusammenarbeit vieler Staaten aller Regionen der Erde
und der internationalen Organisationen, die im Bereich Erdbeobachtung tatig sind,

eine solche Initiative zum Ziel fihren kann.

Nicht zuletzt der US-Regierung, die mit ihrer Einladung zum ersten Erdbeobach-
tungsgipfel im Juli 2003 den Startschuss fur die GEO Initiative gab, ist es zu ver-
danken, dass nun - nach nur etwa eineinhalb Jahren - bereits ein international
sehr breit abgestimmter Implementierungsplan flr diese Ziele vorliegt. Wir hal-
ten diese sehr wichtige Initiative fir eine bemerkenswerte Erfolgsgeschichte, die

zum Nutzen der ganzen Menschheit gereichen wird. VVoraussetzung dafur ist nun



jedoch, dass alle beteiligten Staaten und Organisationen mit dem gleichen Enga-

gement den im erstellten Plan beschriebenen Aufbau des GEOSS voran treiben.

Deutschland begrifit die Resolution und das heute vorliegende Ergebnis. Die
Finanzierung und damit die Arbeitsfahigkeit des GEO-Sekretariats muss nun

bald geklart werden.

Fur das zukinftige Arbeitsprogramm von GEO wird nach unserer Ansicht die
Umsetzung internationaler Umweltabkommen, wie dem Rahmendibereinkom-
men der Vereinten Nationen tber Klimadnderungen und dem dazu gehorigen
Kyoto-Protokoll, dessen Inkrafttreten terminlich mit dem heutigen Gipfel zu-
sammenfallt, eine sehr wichtige Rolle spielen. Kein Land und keine Organisati-
on allein ist in der Lage, alle Aspekte der Erdbeobachtung so abzudecken, dass

dem Informationsbedarf dieser Abkommen entsprochen werden kann.

Die schrecklichen Ereignisse in Folge des Tsunami im Indischen Ozean am
26.12. 2004 sind uns allen noch gut im Gedachtnis. Wir trauern mit allen Opfern
dieser Katastrophe, und mit ihren Angehérigen. Die Geschehnisse fiihren uns
auf sehr drastische Weise die Notwendigkeit der GEO Initiative sowie den Nut-
zen vor Augen, den global koordinierte nachhaltige Erdbeobachtung haben
kann. Die aktuellen weltweiten Aktivitaten zur Beobachtung von Erdbeben, der
Ozeane sowie potenziell gefédhrdeter Kistenregionen sind nach unserem Ver-
standnis ganz im Sinne von GEOSS. Wir erwarten, das sich GEO dieser Aktivi-
taten annimmt und dabei die internationale Zusammenarbeit verstarken kann,
wie dies u.a. die Weltkonferenz zur Katastrophenvorsorge in Kobe empfohlen
hat. Die Koordinierung soll wie im Pazifik die Intergovernmental Ocea-
nographic Commission (I0C) der UNESCO (bernenmen. Auch Deutschland

engagiert sich fur den Aufbau globaler Katastrophenfriihwarnsysteme in interna-



tionaler Zusammenarbeit, und wird seine Erfahrung, Technik und wesentliche

Elemente fiir ein internationales Tsunami-Friihwarnsystem einbringen.

Die globale Erdbeobachtung muss gemeinsam zum Erfolg gefiihrt werden, um
die Sicherheit und das Wohlergehen der Menschen zu verbessern, menschliches
Leid - einschlielich der Armut — zu lindern, die globale Umwelt zu schiitzen

und eine nachhaltige Entwicklung zu erreichen.

Ich danke fur Ihre Aufmerksamkeit
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RESOLUTION OF THE THIRD EARTH OBSERVATION SUMMIT

(As adopted 16 February 2005)

We, the participants in the Third Earth Observation Summit held in Brussels, Belgium, on February 16, 2005:

Recalling the Declaration of the first Earth Observation Summit, held in Washington, D.C., on July 31, 2003, and
the Framework Document adopted at the Second Earth Observation Summit, held in Tokyo, on April 25, 2004;

Building on the commitment made at those Summits to move toward a comprehensive, coordinated, and sustained
Earth observation system of systems, taking into account the particular needs of developing countries;

Remaining cognizant of the fact that observing and understanding the Earth system more completely and
comprehensively will expand worldwide capacity and means to achieve sustainable development as envisioned in
our commitments in the Johannesburg Plan of Implementation adopted at the 2002 World Summit on Sustainable
Development, and will yield advances in many specific societal benefit areas, including disaster reduction, health,
energy, weather, climate, water, ecosystems, biodiversity, agriculture and combating desertification;

Acknowledging the achievements of the established national, regional, and international observing systems,
including those sponsored and cosponsored by a number of UN Specialised Agencies and Programmes; and

Determined to build upon, strengthen and expand, where appropriate, the established observing systems by working
with and through existing planning and coordination mechanisms;

Affirm our support to the process, recognizing the increased attention to our initiative with more countries and
organizations participating since the first Summit;

Acknowledge with appreciation the work of the ad hoc Group on Earth Observations (GEO) to develop a 10-Year
Implementation Plan, based on user requirements and building on existing systems, and seeking to undertake
concerted capacity-building efforts, especially within developing countries;

Endorse the 10-Year Implementation Plan as the basis for its further development and for establishing a Global
Earth Observation System of Systems (GEOSS) to fulfill user requirements among various socio-economic benefit
areas;

Note with appreciation the extensive supporting information compiled in the GEOSS 10-Year Implementation Plan
Reference Document prepared by the ad hoc GEO;

Establish the intergovernmental Group on Earth Observations (GEO), to take those steps necessary to implement
GEOSS in accordance with its implementation plan;

Encourage the governments of all UN member states to participate in GEO and invite the governing bodies of the
UN Specialised Agencies and Programmes and other relevant international and regional organizations, which
sponsor and cosponsor established global, regional, and national observing systems, to endorse the implementation
of GEOSS and to encourage and assist GEO in its work;

Request GEO to consult the intergovernmental and other sponsors of the component systems of GEOSS on progress
and on issues involved in implementation of the Plan;

Affirm our intention to provide the support necessary to execute the GEOSS 10-Year Implementation Plan;

Resolve to meet again, before the end of 2007, to take stock of progress and provide further guidance towards the
successful implementation of GEOSS; and

Resolve to conduct a mid-term assessment of GEO by 2010.



Inoffizielle Arbeitstibersetzung, 15. Februar 2005

RESOLUTION DES DRITTEN ERDBEOBACHTUNGSGIPFELS

Wir, die Teilnehmer am Dritten Erdbeobachtungsgipfel am 16. Februar 2005 in Brissel, Belgien:

Unter Berufung auf die Erklarung des ersten Erdbeobachtungsgipfels in Washington, D.C. am 31. Juli
2003 und das bei dem Zweiten Erdbeobachtungsgipfel in Tokio am 25. April 2004 verabschiedete
Rahmendokument;

Aufbauend auf die bei diesen Gipfeltreffen erklarten Verpflichtungen, auf ein umfassendes,
koordiniertes und nachhaltiges System der Erdbeobachtungssysteme hinzuarbeiten, unter
Berlicksichtigung der partikuldre Anforderungen der Entwicklungslander;

Im Bewusstsein der Tatsache, dass das Beobachten und Verstehen des Systems Erde in einem noch
vollstandigeren und umfassenderen Malie weltweit die Fahigkeiten und Mittel erhéhen werden, eine
nachhaltige Entwicklung zu erzielen, wie in unseren Verpflichtungserklarungen im Johannesburger
Umsetzungsplan des Weltgipfels zur Nachhaltigen Entwicklung von 2002 vorgesehen, und zu
Fortschritten auf vielen spezifischen Gebieten gesellschaftlichen Nutzens fiihren werden,
einschlieRlich Katastrophenschutz, Gesundheit, Energie, Wetter, Klima, Wasser, Okosystem,
Artenvielfalt, Landwirtschaft, und Bekampfung von Wiistenbildung;

In Anerkennung der Leistungen von etablierten nationalen, regionalen und internationalen
Beobachtungssystemen, einschlieBlich der von einer Anzahl von speziellen UN-Agenturen und —
programmen geforderten und mitgeférderten durchgefiihrten Arbeiten; und

Entschlossen, soweit sinnvoll, auf bestehenden Beobachtungssystemen aufzubauen, diese zu starken
und zu erweitern, durch Arbeiten mit und durch bestehende Planungs- und
Koordinationsmechanismen

Bestatigen unsere Unterstiitzung des Prozesses, Anerkennen die gesteigerte Beachtung unserer
Initiative durch die Mitwirkung weiterer Lander und Organisationen seit dem ersten Gipfeltreffen;

Anerkennen mit Wertschatzung die Tatigkeit der ad-hoc-Gruppe fur Erdbeobachtungen (GEO) zur
Entwicklung eines 10-Jahres-Umsetzungsplans , basierend auf unseren Forderungen und aufbauend
auf vorhandenen Systemen und im Streben nach gemeinsamen Bemihungen Kapazitaten aufzubauen,
insbesondere in Entwicklungslandern;

Billigen den 10-Jahres-Umsetzungsplan als Basis flr seine weitere Entwicklung zum Aufbau eines
globalen Erdbeobachtungssystems der Systeme (GEOSS) zur Erfullung der Nutzeranforderungen fiir
verschiedene Bereiche sozio-6konomischen Nutzens beschreibt;

Wirdigen die weitgehenden und unterstiitzenden Informationen die im 10-Jahres-Umsetzungsplan
Referenz Dokument durch die ad-hoc GEO zusammengefasst wurden.

Einsetzen der zwischenstaatlichen Gruppe flr Erdbeobachtungen (GEQO), um die zur Umsetzung von
GEOSS notwendigen Schritte gemal dem Umsetzungsplan auszufiihren;

Ermutigen die Regierungen der UN-Mitgliedsstaaten an GEO teilzunehmen und laden die
Regierungsorganisationen der UN-Sonderagenturen und —Programme und anderer relevanter
internationaler und regionaler Organisationen ein, die die bestehenden globalen, regionalen und
nationalen Beobachtungssysteme finanzieren oder teilfinanzieren, die Umsetzung von GEO zu billigen
und GEO in seiner Arbeit zu fordern.

Bitten GEO die zwischenstaatlichen und anderen Sponsoren der Systemkomponenten von GEOSS
bezlglich im Fortschritt und fir Themen des Umsetzungsplan zu beraten.



Inoffizielle Arbeitstibersetzung, 15. Februar 2005

Bekréaftigen unseren Vorsatz die die notwendige Unterstiitzung zur Ausfiihrung des GEOSS 10-
Jahres-Umsetzungsplan zu liefern.

Beschliel3en uns bis Ende 2007 wieder zu treffen, um den Stand des Fortschritts zu erheben und
weitere Anleitung in Richtung einer erfolgreichen Umsetzung von GEOSS zu geben; und

BeschlieRen eine Zwischenbewertung von GEO in 2010 durchzufihren.
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COMMUNIQUE RELATING TO SUPPORT FOR TSUNAMI AND MULTI-
HAZARD WARNING SYSTEMS WITHIN THE CONTEXT OF THE
GLOBAL EARTH OBSERVATION SYSTEM OF SYSTEMS (GEOSS)

(As adopted 16 February 2005)

We, the participants at the Third Earth Observation Summit, 16 February, 2005, Brussels,
Belgium:

Expressing our sincere condolences and deep sympathy for the people and countries
affected by the earthquake and tsunami that struck the Indian Ocean region, 26 December
2004;

Welcoming the discussions on the importance of tsunami early warning systems at
preceding meetings, including the Special ASEAN Leaders’ Meeting on Aftermath of
Earthquake and Tsunami, in Jakarta, Indonesia, 6 January 2005; the Ten-Year Review of
the Barbados Programme of Action on the Sustainable Development of Small Island
Developing States, in Mauritius, 10-14 January 2005; the World Conference on Disaster
Reduction, in Kobe, Japan, 18-22 January 2005; the China-ASEAN Workshop on
Earthquake-Generated Tsunami Warning, in Beijing, China, 25-26 January 2005; and the
Ministerial Meeting on Regional Cooperation on Tsunami Early Warning Arrangements,
in Phuket, Thailand, 29 January 2005;

Welcoming the efforts of various governments and regional initiatives toward
development of regional and global warning systems;

Noting that within the GEOSS Ten-Year Implementation Plan, disaster reduction is one
of the high priority, socio-economic benefit areas to be addressed as we pursue our
efforts to achieve a comprehensive, coordinated, and sustained GEOSS,;

Request the GEO to:

Support, through GEO activities, the expansion of multi-hazard capabilities for disaster

reduction at national, regional and international levels, considering the framework of the
International Strategy for Disaster Reduction and with particular focus on reducing loss

of life and property from disasters, by recognizing and building on relevant existing and
developing capabilities of GEO Members and participating organizations; and,

Support the coordinating activities of the UNESCO Intergovernmental Oceanographic
Commission (I0OC) and related national and regional initiatives to realize effective
tsunami warning systems in the Indian Ocean and other regions of the world, as an
integral part of a multi-hazard approach supported by GEOSS.
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The Global Earth Observation System of Systems (GEOSS)
10-Year Implementation Plan

(As adopted 16 February 2005)

Preamble

Understanding the Earth system—its weather, climate, oceans, atmosphere, water, land, geodynamics,
natural resources, ecosystems, and natural and human-induced hazards—is crucial to enhancing human
health, safety and welfare, alleviating human suffering including poverty, protecting the global
environment, reducing disaster losses, and achieving sustainable development. Observations of the Earth
system constitute critical input for advancing this understanding.

Interested countries and organizations have collaborated to develop this Plan to ensure comprehensive
and sustained Earth observations. It builds on and adds value to existing Earth observation systems by
coordinating their efforts, addressing critical gaps, supporting their interoperability, sharing information,
reaching a common understanding of user requirements and improving delivery of information to users.

1 Purpose of this Plan

The purpose of this Plan is to summarize the essential steps to be undertaken, over the next decade, by a
global community of nations and intergovernmental, international, and regional organizations, to put in
place a Global Earth Observation System of Systems (GEOSS).

2 Vision for GEOSS

The vision for GEOSS is to realize a future wherein decisions and actions for the benefit of humankind
are informed by coordinated, comprehensive and sustained Earth observations and information.

3 Purpose and Scope of GEOSS, and the Group on Earth Observations

3.1 Purpose of GEOSS

The purpose of GEOSS is to achieve comprehensive, coordinated and sustained observations of the Earth
system, in order to improve monitoring of the state of the Earth, increase understanding of Earth
processes, and enhance prediction of the behavior of the Earth system. GEOSS will meet the need for
timely, quality long-term global information as a basis for sound decision making, and will enhance
delivery of benefits to society in the following initial areas:

e Reducing loss of life and property from natural and human-induced disasters;

e Understanding environmental factors affecting human health and well-being;

e Improving management of energy resources;

e Understanding, assessing, predicting, mitigating, and adapting to climate variability and change;
e Improving water resource management through better understanding of the water cycle;

e Improving weather information, forecasting, and warning;




< Improving the management and protection of terrestrial, coastal, and marine ecosystems;
e Supporting sustainable agriculture and combating desertification;

e Understanding, monitoring, and conserving biodiversity.

GEOSS is a step toward addressing the challenges articulated by United Nations Millennium Declaration
and the 2002 World Summit on Sustainable Development, including the achievement of the Millennium
Development Goals. GEOSS will also further the implementation of international environmental treaty
obligations.

3.2 Scope of GEOSS

GEOSS will provide the overall conceptual and organizational framework to build towards integrated
global Earth observations to meet user needs. GEOSS will be a “system of systems” consisting of
existing and future Earth observation systems, supplementing but not supplanting their own mandates and
governance arrangements. It will provide the institutional mechanisms for ensuring the necessary level of
coordination, strengthening and supplementation of existing global Earth observation systems, and for
reinforcing and supporting them in carrying out their mandates.

GEOSS will capture the success of Earth observation research programs, and facilitate their transition to
sustained operational use.

The established Earth observation systems, through which many countries cooperate as members of the
United Nations Specialised Agencies and Programmes and as contributors to international scientific
programs, provide essential building blocks for GEOSS. The implementation of GEOSS will seek to
ensure effective consultation and cooperation with the UN system and other international and national
agencies sponsoring or cosponsoring the major component global observing systems on which GEOSS
will be built.

The contributing systems will range across the processing cycle, from primary observation to information
production. Through GEOSS, they will share observations and products with the system as a whole, and
will take the necessary steps to ensure that the shared observations and products are accessible,
comparable, and understandable, by supporting common standards and adaptation to users needs.

GEOSS aspires to encompass all areas of the world, and to cover in situ, airborne, and space-based
observations. GEOSS will be primarily focused on issues of regional and global scale and cross-sectoral
applications, while also facilitating, if so invited, the operation and enhancement of Earth observing
systems that are focused on national, local, and sector-specific needs. GEOSS will promote capacity
building in Earth observation, building on existing local, national, regional, and international initiatives.

3.3  Group on Earth Observations (GEO)

Membership in GEO is open to all member States of the United Nations and to the European
Commission. GEO welcomes, as Participating Organizations, intergovernmental, international, and
regional organizations with a mandate in Earth observation or related activities, subject to approval by
GEO Members. GEO may invite other relevant entities to participate in its activities as observers.




4  Benefits of GEOSS

Sound management of the Earth system, in both its natural and human aspects, requires information that
is timely, of known quality, long-term, and global. Ensuring that such information is available to those
who need it is a function of governments and institutions at all levels. Despite laudable efforts, the
current situation with respect to the availability of Earth observations is not optimal. This situation is
particularly true with respect to coordination and data sharing among countries, organizations and
disciplines, and meeting the needs of sustainable development. There are large spatial and temporal gaps
in data coverage. Moreover, there is an eroding observational infrastructure, inadequate long-term data
archiving, and no assured continuity for many essential observing systems. Consequently, targeted
collective action is needed to bring observing systems in line with the requirements for addressing a range
of issues of concern to society.

4.1 Societal Benefit Areas

GEOSS will yield advances in the societal benefit areas defined by its purpose and scope. Each area has
compelling reasons for the Earth observation advances envisioned in GEOSS.

For information needs common to many societal benefit areas, GEOSS will facilitate the development
and provision of common products such as maps of topography, bathymetry, river systems, infrastructure,
and land cover and land use, and a geodetic reference frame for Earth observation. Interpretation and use
of Earth observations requires information on drivers and consequences of change, including geo-
referenced socio-economic data and indicators.

The following are brief summary statements of topics covered and key outcomes in each area.

4.1.1 Disasters: Reducing loss of life and property from natural and human-induced disasters

Disaster losses can be reduced through observations relating to hazards such as: wildland fires; volcanic
eruptions; earthquakes; tsunamis; subsidence; landslides; avalanches; ice; floods; extreme weather; and
pollution events. GEOSS implementation will bring a more timely dissemination of information through
better coordinated systems for monitoring, predicting, risk assessment, early warning, mitigating, and
responding to hazards at local, national, regional, and global levels.

4.1.2 Health: Understanding environmental factors affecting human health and well-being

Health issues with Earth observation needs include: airborne, marine, and water pollution; stratospheric
ozone depletion; persistent organic pollutants; nutrition; and monitoring weather-related disease vectors.
GEOSS will improve the flow of appropriate environmental data and health statistics to the health
community, promoting a focus on prevention and contributing to the continued improvements in human
health worldwide.

4.1.3 Energy: Improving management of enerqgy resources

GEOSS outcomes in the energy area will support: environmentally responsible and equitable energy
management; better matching of supply and demand of energy; reduction of risks to energy infrastructure;
more accurate inventories of greenhouse gases and pollutants; and a better understanding of renewable
energy potential.




4.1.4 Climate: Understanding, assessing, predicting, mitigating, and adapting to climate variability
and change

The climate has impacts in each of the other eight societal benefit areas. Coping with climate change and
variability demands good scientific understanding based on sufficient and reliable observations. GEOSS
outcomes will enhance the capacity to model, mitigate, and adapt to climate change and variability.
Better understanding of the climate and its impacts on the Earth system, including its human and
economic aspects, will contribute to improved climate prediction and facilitate sustainable development
while avoiding dangerous perturbation to the climate system.

4.1.5 Water: Improving water resource management through better understanding of the water cycle

Water-related issues addressed by GEOSS will include: precipitation; soil moisture; streamflow; lake and
reservoir levels; snow cover; glaciers and ice; evaporation and transpiration; groundwater; and water
guality and water use. GEOSS implementation will improve integrated water resource management by
bringing together observations, prediction, and decision support systems and by creating better linkages to
climate and other data. In situ networks and the automation of data collection will be consolidated, and
the capacity to collect and use hydrological observations will be built where it is lacking.

4.1.6 Weather: Improving weather information, forecasting and warning

The weather observations encompassed by GEOSS are based on the requirements for timely short- and
medium-term forecasts. GEOSS can help fill critical gaps in the observation of—for example—wind and
humidity profiles, precipitation, and data collection over ocean areas; extend the use of dynamic sampling
methods globally; improve the initialization of forecasts; and increase the capacity in developing
countries to deliver essential observations and use forecast products. Every country will have the severe
weather event information needed to mitigate loss of life and reduce property damage. Access to weather
data for the other societal benefit areas will be facilitated.

4.1.7 Ecosystems: Improving the management and protection of terrestrial, coastal and marine
resources

Observations are needed on the area, condition, and natural resource stock levels in ecosystems such as
forests, rangelands, and oceans. GEOSS implementation will seek to ensure methodologies and
observations are available on a global basis to detect and predict changes in ecosystem condition and to
define resource potentials and limits. Ecosystem observations will be better harmonized and shared,
spatial and topical gaps will be filled, and in situ data will be better integrated with space-based
observations. Continuity of observations for monitoring wild fisheries, the carbon and nitrogen cycles,
canopy properties, ocean color, and temperature will be set in place.

4.1.8 Agriculture: Supporting sustainable agriculture and combating desertification

Issues addressed by GEOSS will include: crop production; livestock, aquaculture and fishery statistics;
food security and drought projections; nutrient balances; farming systems; land use and land cover
change; and changes in the extent and severity of land degradation and desertification. GEOSS
implementation will address the continuity of critical data, such as high-resolution observation data from
satellites. A truly global mapping and information service, integrating spatially explicit socio-economic
data with agricultural, forest, and aquaculture data will be feasible, with applications in poverty and food
monitoring, international planning, and sustainable development.




4.1.9 Biodiversity: Understanding, monitoring and conserving biodiversity

Issues in this area include the condition and extent of ecosystems, distribution and status of species, and
genetic diversity in key populations. Implementing GEOSS will unify many disparate biodiversity-
observing systems and create a platform to integrate biodiversity data with other types of information.
Taxonomic and spatial gaps will be filled, and the pace of information collection and dissemination will
be increased.

4.2  User Involvement

The benefits of GEOSS will be realized globally by a broad range of user communities, including
managers and policy makers in the targeted societal benefit areas, scientific researchers and engineers,
civil society, governmental and non-governmental organizations and international bodies, such as those
assisting with the implementation of multilateral environmental agreements. Engagement of users in
developing countries will maximize their opportunities to derive benefits from GEOSS.

GEO will perform a coordination role to address the adequacy, efficiency, and integrative way user
requirements are being met and transmit recommendations for improvements to the relevant contributing
systems.

The needs of users, and the technical solutions to those needs, change with time. GEO will organize
regular GEOSS User Fora among and within societal benefit areas or sub-areas, making use of user
communities where they exist and catalyzing the formation of new ones where they do not. It will also
create an appropriate mechanism for coordinating user requirements across societal benefit areas. The
function of the User Fora will be to document and review user requirements, assess the extent to which
they are being met, and make recommendations to GEO with the objective of improving the delivery of
information appropriate to user needs.

5  Technical Approach, Capacity Building, and Outreach

GEOSS, collectively, has several functional components:

= To address identified common user requirements;

- To acquire observational data;

= To process data into useful products;

- To exchange, disseminate, and archive shared data, metadata, and products; and,

- To monitor performance against the defined requirements and intended benefits.
GEO will employ a range of methods to advance the implementation of the Plan, tailoring them as
required to address each of the various implementation issues. The methods will include: establishment
of standing and specific task-oriented GEOSS structures; referring specific tasks to participating
international organizations or agencies; coordinating and cooperating with national agencies;
collaboration between international organizations; providing a forum for dialogue and resolution of issues

at varying levels from Ministerial and senior official levels to scientific and technical levels; and
advocacy within and across existing systems and other mechanisms.




GEOSS will be based on existing observing, data processing, data exchange and dissemination systems,
while fostering and accommodating new systems operated by GEO Members and Participating
Organizations, as needs and capabilities develop. The technical commitments of a GEO Member or
Participating Organization will apply only to those contributions that they have identified.

Long-term continuity of existing observations is required. In addition, activities to facilitate research,
capacity building, and outreach will be carried out and coordination focal points will be provided.

The utilization of new technologies and know-how will be carried out in accordance with international
and national legislations.

5.1 Observations and Modeling

In the implementation of GEOSS, increased sharing of methods for modeling and analysis needed to
transform data into useful products will be advocated.

Within 2 years, a mechanism will be established for coordinating user needs across the various societal
benefit areas. GEO will facilitate the development and maintenance of a distinct and common user
requirements database for GEOSS, building on and linking to existing user requirements databases.
These requirements will include specifics such as location, frequency, and accuracy. In the same
timescale, a collaboration mechanism to share costs and benefits will be developed for observations and
infrastructures for which the defined requirements may not be met by single-party activities alone.

GEO will also provide a framework for securing the future continuity of necessary observations and
initiating new observations. GEO could act as a forum for discussion on common implementation issues
at regional and trans-national levels, such as transportation of in situ observation devices across borders.

The implementation of GEOSS will facilitate, within 2 years, the establishment and maintenance of
baseline sites for global in situ networks.

GEO will establish, within 10 years, its system of systems to provide timely data and products for local,
national, regional, and international policy makers. In the implementation of GEOSS, harmonization of
observations, real- or near real-time monitoring, integration of information from in situ, airborne and
space-based observations through data assimilation and models, and early detection of significant and
extreme events will be advocated. Integration of in situ, airborne and space-based observations within the
various societal benefit areas will be encouraged, as will the establishment of global, efficient, and
representative networks of in situ observation to support process studies, satellite data validation, and
algorithm and model development, as well as the detection, documentation and attribution of change.

5.2 Products, Data Management, and Radio Frequency Protection

Current status assessments and descriptions, as well as predictive products in each of the domains of
socio-economic benefit are required. The implementation of GEOSS will facilitate, within 2 years, the
development and availability of shared data, metadata, and products commonly required across diverse
societal benefit areas.

GEOSS will encourage the adoption of existing and new standards to support broader data and
information usability.

GEO will advocate, within 2 years, through appropriate representations to the International
Telecommunications Union, the protection of radio frequencies critical to Earth observation.




The implementation of GEOSS will facilitate, within 6 years, data management approaches that
encompass a broad perspective of the observation data life cycle, from input through processing,
archiving, and dissemination, including reprocessing, analysis and visualization of large volumes
and diverse types of data.

The implementation of GEOSS will establish, within 6 years, international information sharing and
dissemination drawing on existing capabilities through appropriate technologies, including, but not
limited to, Internet-based services.

5.3  Architecture and Interoperability

The success of GEOSS will depend on data and information providers accepting and implementing a set
of interoperability arrangements, including technical specifications for collecting, processing, storing,
and disseminating shared data, metadata, and products. GEOSS interoperability will be based on
non-proprietary standards, with preference to formal international standards. Interoperability will be
focused on interfaces, defining only how system components interface with each other and thereby
minimizing any impact on affected systems other than where such affected systems have interfaces to the
shared architecture.

For those observations and products contributed and shared, GEOSS implementation will facilitate their
recording and storage in clearly defined formats, with metadata and quality indications to enable search,
retrieval, and archiving as accessible data sets.

GEO will establish, within 2 years, a process for reaching, maintaining, and upgrading GEOSS
interoperability arrangements, informed by ongoing dialogue with major international programs and
consortia. That process is to be sensitive to technology disparities among GEO Members and
Participating Organizations.

Attention is drawn to the importance of using existing international standards organizations and institutes
as a focal point for the GEOSS interoperability objectives as they relate to and use standards.

For the most commonly used open standard interfaces, the GEOSS process will advocate some
implementations to have no restrictions on being modified freely, commonly known as "open source"
software.

To enable implementation of the GEOSS architecture, GEOSS will draw on existing Spatial Data
Infrastructure (SDI) components as institutional and technical precedents in areas such as geodetic
reference frames, common geographic data, and standard protocols. GEO Members and Participating
Organizations and their contributions will be catalogued in a publicly accessible, network-distributed
clearinghouse maintained collectively under GEOSS. The catalogue will itself be subject to GEOSS
interoperability specifications, including the standard search service and geospatial services.




5.4 Data Sharing
The societal benefits of Earth observations cannot be achieved without data sharing.
The following are GEOSS data sharing principles:

= There will be full and open exchange of data, metadata, and products shared within GEOSS,
recognizing relevant international instruments and national policies and legislation.

< All shared data, metadata, and products will be made available with minimum time delay and at
minimum cost.

« All shared data, metadata, and products free of charge or no more than cost of reproduction will
be encouraged for research and education.

Use of data or products does not necessarily imply agreement with or endorsement of the purpose behind
the gathering of such data.

5.5 Research Facilitation

GEO will advocate research and development in key areas to facilitate, on an ongoing basis,
improvements to Earth observation systems, including:

- Improved and new instrumentation and system design for in situ, airborne, and space-based
observation on a long-term basis;

- Life-cycle data management, data integration and information fusion, data mining, network
enhancement, and design optimization studies; and,

- Development of models, data assimilation modules, and other algorithms that are able to produce
global and regional products more effectively.

GEOSS implementation will promote research efforts that are necessary for the development of tools
required in all societal benefit areas. It will also encourage and facilitate the transition from research to
operations of appropriate systems and techniques. This includes facilitating partnerships between
operational groups and research groups.

5.6 Capacity Building
The GEO capacity building strategy follows the World Summit on Sustainable Development concept of a
global partnership between those whose capacity needs development and those who are able to assist in

the process, recognizing that activities have intertwined social, environmental, and economic impacts.

The GEO capacity building strategy will be based on best practices derived from studying successful and
less-successful approaches.

Within 2 years GEO will:

- Produce a comprehensive review and analysis of gaps and methodologies, based on existing and
planned capacity building efforts;




Facilitate, together with existing efforts, the maintenance and strengthening of education,
training, research and communication;

Facilitate, with developing countries and across all societal benefit areas, the establishment and
maintenance of baseline sites for global in situ and remote-sensing networks that cannot always
be justified on national grounds alone, in cooperation with relevant global research programs and
activities to ensure that synergies in observations and understanding are achieved;

Develop a network of experts involved in existing capacity building initiatives related to Earth
observation, and encourage users to access this knowledge base;

Encourage, in each societal benefit area, the development of capacity building components as a
requirement to any network, project, activity, or User Fora that will be a component of GEOSS.

Facilitate access to data and models, particularly for developing countries.

Within 6 years GEO will:

Advocate funding of multinational projects to leverage the end-to-end value of observations
including the establishment of necessary infrastructure;

Produce monitoring and evaluation mechanisms for GEO capacity building efforts; and,

Facilitate education and training to provide a global base of technical expertise for GEOSS.

Within 10 years, GEO will seek to have in place a sustained capacity building strategy that will have
significantly strengthened the capability of all countries, and particularly of developing countries, to:

5.7

Use Earth observation data and products (e.g., process, integrate, model) following accepted
standards;

Contribute to, access, and retrieve data from global data systems and networks;

Analyze and interpret data to enable development of decision-support tools and to advance
understanding in the nine societal benefit areas;

Integrate Earth observation data and products with other data and products, for a more complete
view and understanding of problems and derived solutions;

Improve infrastructure development in areas of poor observational coverage; and,

Develop recommended priorities for new or augmented efforts in capacity building.

Outreach Plan

Outreach is essential to many aspects of GEO activities. The outreach objective is to promote and
increase the general awareness of the benefits of Earth observation, especially among present and future
users, beneficiaries and sponsors of relevant systems.

Within 2 years, GEO will produce and begin to implement an outreach plan directed toward key target
audiences, including decision-makers and policy makers; the general public; industry and service
communities; scientific and technical communities; education entities; non-governmental organizations;




public interest advocacy groups; and international financial institutions and official development
assistance agencies.

In subsequent years, GEO will continue to implement and periodically revise the outreach plan.

GEO will develop its international outreach activities in partnership with its participating UN and other
intergovernmental and international organizations. For instance, UNESCO is the lead agency for the
2005-2014 "Decade of Education for Sustainable Development" that has several key actions in common
with GEOSS.

6 Governance

6.1 Functions

The functions of GEO include:

« Overseeing implementation of the Plan, including monitoring and evaluating progress;

= Further developing and periodically updating the Plan, taking into account existing activities and
evolving needs and capabilities;

- ldentifying opportunities and measures to minimize gaps in data, metadata, and products;

= Setting and addressing priorities for filling gaps;

- Coordinating efforts to involve and assist developing countries in improving and sustaining their
contributions to observing systems, their access to and effective utilization of shared data,
metadata, and products, and the related technologies;

- Facilitating exchange of shared data, metadata, and products;

- Measuring, monitoring, and facilitating interoperability;

- Drawing on the expertise of the international scientific and technological communities;

- Facilitating user involvement and conducting outreach at global and regional levels;

- Adopting an Annual Workplan and associated budget;

< Selecting the Director of the Secretariat;

- Establishing and adopting its operating rules and procedures;

« Consulting, coordinating, and liaising with relevant UN Specialized Agencies and Programmes,
and international scientific organizations;

6.2 Organizational Structure

GEO, comprising the Members and Participating Organizations, is established on a voluntary and legally
non-binding basis, with voluntary contributions to support activities.
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GEO will meet in plenary at least annually at the senior-official level, and periodically at the Ministerial
level.

GEO will take decisions by consensus of its Members. Decisions on implementation of the Plan will be
based upon sound scientific and technical advice obtained through appropriate consultation with the
research and observation communities.
To support its work, the GEO plenary will establish:

e An elected executive committee;

e Subsidiary bodies as appropriate, including science and technical advisory mechanisms;

e A Secretariat.

6.3 Secretariat

The Secretariat, led by the Director, will facilitate and support GEO activities. The Secretariat will
consist of co-located, well-qualified, professional and administrative staff.

7  Funding and Measuring Progress

7.1 Funding of GEOSS

The total cost for implementing GEOSS will be significant, but only limited resources will need to be
provided through GEO. Most of the resources will be provided through existing national and
international mechanisms, and by voluntary contributions to special projects.

Unless otherwise agreed, any costs arising from GEO activities will be borne by the Member or
Participating Organization that incurs them and will be subject to the availability of funds, personnel, or
other resources.

Members and Participating Organizations may make voluntary financial or other contributions for GEO

activities, including the baseline activities of the Secretariat, through a trust fund to be administered by
the Secretariat. Other entities may make contributions to finance specific activities approved by GEO.

7.2 Performance Indicators
GEO will develop performance indicators for GEOSS.

8 The Transition Period

It is expected that time will be needed to make arrangements for the successor mechanism, following
adoption of this Plan at the third Earth Observation Summit in February 2005. To maintain current
momentum, the Terms of Reference for the ad hoc GEO will be extended until such Terms of Reference
are superseded, recognizing that, in order for the necessary transitional arrangements to be completed, the
ad hoc GEO Terms of Reference will need to continue until the first meeting of the successor GEO.
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Das Globale Erdbeobachtungssystem der Systeme (GEOSS)
Zehnjahresplan fir die Umsetzung

Vorwort

Das Verstandnis des Systems Erde hinsichtlich Wetter, Klima, Ozeane, Atmosphare, Wasser, Land,
Geodynamik, natiirliche Ressourcen, Okosysteme, und durch Natur oder Menschen verursachte
Gefahren ist entscheidend fur die Verbesserung der menschlichen Gesundheit, Sicherheit und des
Wohlergehens, um menschliches Leiden einschlielich Armut zu verringern, zum Schutz der globalen
Umwelt, zur Minderung von Katastrophenschaden und zum Erreichen einer nachhaltigen
Entwicklung. Die Beobachtungen des Systems Erde sind ein entscheidender Beitrag, um dieses
Verstandnis zu fordern.

Interessierte L&nder und Organisationen haben an der Entwicklung des vorliegenden Planes zur
Sicherung einer umfassenden und nachhaltigen Erdbeobachtung mitgearbeitet. Der Plan basiert auf
bestehenden Erdbeobachtungssystemen und wertet sie auf durch Koordinierung der Anstrengungen,
Aufzeigen kritischer Licken, Unterstltzung der Interoperabilitat der Systeme Austausch von
Informationen, Erreichen eines gemeinsamen Verstandnisses fiir die Anforderungen der Nutzer und
besserer Informationsubermittlung an die Nutzer.

1 Zweck dieses Plans

Zweck dieses Plans ist die Zusammenfassung der wesentlichen Schritte, die in der ndchsten Dekade
von einer globalen Gemeinschaft von Nationen und zwischenstaatlichen, internationalen und
regionalen Organisationen zu unternehmen sind, um ein Globales Erdbeobachtungssytem der Systeme
zu schaffen.

2 Die GEOSS-Vision

Die Vision von GEOSS ist es, eine Zukunft zu verwirklichen, in der Entscheidungen und Handlungen
zum Wohle der Menschheit beeinflusst werden durch koordinierte, umfassende und nachhaltige
Erdbeobachtungen und —informationen..

3 Zweck und Rahmen von GEOSS und der Gruppe fiur Erdbeobachtungen

3.1 Zweck von GEOSS

Sinn und Zweck von GEOSS ist es, das System Erde umfassend, koordiniert und nachhaltig zu
beobachten, um die Uberwachung des Zustands der Erde zu verbessern, das Verstandnis fiir die
Vorgange auf der Erde zu mehren und die Voraussagen tber das Verhalten des Systems Erde zu
verbessern. GEOSS wird dem Bedarf an friihzeitigen, qualitativ hochwertigen, globalen
Langzeitinformationen als Basis flr tragfahige Entscheidungen entsprechen und in folgenden
Initialbereichen von gesellschaftlichem Nutzen sein:

- Minderung der Verluste an Leben und Besitz infolge natdrlicher und durch den Menschen
verursachte Katastrophen;

- Verstandnis der Umweltfaktoren, die die menschliche Gesundheit und das menschliche
Wohlbefinden beeinflussen;

- Bessere Bewirtschaftung der Energieressourcen;
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- Besseres Verstandnis, Bewertung, Vorhersage, Milderung von und Anpassung an
Klimaschwankungen und Klimawechsel;

- Verbesserte Bewirtschaftung der Wasserressourcen durch ein groReres Verstandnis des
Wasserkreislaufs;

- Bessere Wetterinformationen, -vorhersagen und —warnungen;
- Verbesserter Umgang mit und Schutz von Land-, Kiisten- und marinen Okosystemen;

- Unterstutzung nachhaltiger Landwirtschaft und Bekdmpfung der Ausdehnung von
Wistengebieten;

- Verstandnis, Uberwachung und Erhaltung der biologischen Vielfalt.

GEOSS ist ein Schritt, die Herausforderungen anzugehen, wie sie in der UN-Milleniums-Erklarung
und auf dem Weltgipfel 2002 zur Nachhaltigen Entwicklung formuliert wurden, einschlieBlich der
Erreichung der Millenium-Entwicklungsziele. GEOSS wird auch die Umsetzung der Verpflichtungen
aus dem internationalen Umweltvertragen vorantreiben.

3.2 Rahmen von GEOSS

GEOSS wird den konzeptionellen und organisatorischen Gesamtrahmen fir integrierte globale
Erdbeobachtungen vorgeben, um dem Nutzerbedarf zu entsprechen. GEOSS wird ein ,,System der
Systeme* sein, bestehend aus vorhandenen und kiinftigen Erdbeobachtungssystemen, dabei deren
eigene Mandate und Regierungsabkommen erganzen, aber nicht ersetzen. Es wird die institutionellen
Mechanismen vorsehen, die den notwendigen Standard fur die Koordinierung, Starkung und
Erganzung vorhandener globaler Erdbeobachtungssysteme sicherstellen und sie bei der Erfillung ihrer
Aufgaben starken und unterstiitzen.

GEOSS wird den Erfolg von Forschungsprogrammen auf dem Gebiet der Erdbeobachtung erfassen
und ihren Ubergang zu einem nachhaltigen operationellen Einsatz erleichtern.

Die bereits vorhandenen Erdbeobachtungssysteme, an denen viele L&nder als Mitglieder von
speziellen UN-Agenturen und -programmen mitarbeiten und zu internationalen wissenschaftlichen
Programmen beitragen, bilden wesentliche Bausteine fiir GEOSS. In der Implementierungsphase von
GEOSS wird man sich bemhen, effektive Beratung und Zusammenarbeit mit den UN und anderen
internationalen und nationalen Agenturen zu unterhalten, die die wichtigsten globalen
Erdbeobachtungssysteme sponsern oder mitsponsern, auf die sich GEOSS stiitzen wird.

Die beitragenden Systeme werden Uber den gesamten Arbeitsprozess verteilt sein, von der
Erstbeobachtung bis zur Informationserstellung. Durch GEOSS werden sie die Beobachtungen und
Ergebnisse mit dem System als Ganzem teilen und sicherstellen, dass diese geteilten Beobachtungen
und Ergebnisse zugénglich, vergleichbar und verstandlich sind, dies durch Unterstiitzen gemeinsamer
Standards und Anpassung an den Nutzerbedarf.

GEOSS ist bemiiht, alle Gebiete der Welt zu erfassen und in-situ, luft- und weltraumgesttitzte
Beobachtungen abzudecken. GEOSS wird sich in erster Linie auf regionale und global angelegte
Themen sowie auf Querschnittsanwendungen konzentrieren. Falls gewilinscht, werden mit Hilfe von
GEOSS jedoch auch auf nationale, lokale und sektorspezifische Bedarfssituationen ausgerichtete
Erdbeobachtungssysteme betrieben und verbessert. GEOSS wird den Kapazitatsausbau auf dem
Gebiet der Erdbeobachtung férdern, basierend auf vorhandenen lokalen, nationalen, regionalen und
internationalen Initiativen.

3.3 Gruppe fiir Erdbeobachtungen (GEO)



Inoffizielle Arbeitstibersetzung, 14. Februar 2005

Mitglied bei GEO konnen alle Mitgliedstaaten der UN und die Européische Kommission werden. Als
teilnehmende Organisationen sind auch zwischenstaatliche, internationale und regionale
Organisationen mit einem Auftrag zur Erdbeobachtung oder einschlégigen Téatigkeiten willkommen,
wobei die GEO-Mitglieder zustimmen missen. GEO kann andere wichtige Institutionen einladen, als
Beobachter an seinen Aktivitdten teilzunehmen.

4. Nutzen von GEOSS

Fur einen vernunftigen Umgang mit dem System Erde, sowohl beziiglich natirlichen als auch
menschlichen Aspekten, bedarf es rechtzeitiger, qualifizierter, langfristiger und globaler
Informationen. Aufgabe von Regierungen und Institutionen aller Ebenen ist es, sicherzustellen, dass
solche Informationen fir die Bedarfstrager verfugbar sind. Trotz lobenswerter Bemihungen ist die
aktuelle Lage hinsichtlich der Verfuigbarkeit von Erdbeobachtungen nicht optimal. Dies gilt besonders
mit Blick auf Koordination und Datenaustausch zwischen Léndern, Organisationen und
(Wissenschafts-) Disziplinen wie auch beziiglich der Erfullung der Erfordernisse zugunsten einer
nachhaltigen Entwicklung. So bestehen noch grofRe radumliche und zeitliche Liicken in der
Datenabdeckung.

Darlber hinaus zeigen sich neben einer sich verschlechternden Beobachtungsinfrastruktur
unzureichende Langzeit-Datenarchive und eine unsichere Kontinuitat fur viele wichtige
Beobachtungsysteme. Deshalb bedarf es eines kollektiven gezielten VVorgehens, um die
Beobachtungssysteme den Erfordernissen flr die Losung einer Reihe von Problemen anzupassen, die
flr die Gesellschaft von Bedeutung sind.

4.1 Bereiche von gesellschaftlichem Nutzen

GEOSS wird Fortschritte in den Bereichen gesellschaftlichen Nutzens wie in der Zielsetzung und
Rahmen festgelegt erzielen. Dabei hat jeder Bereich zwingende Griinde fiir die von GEOSS
anvisierten Fortschritte in der Erdbeobachtung.

GEOSS wird fiir den in vielen Bereichen von gesellschaftlichem Nutzen vorhandenen
Informationsbedarf die Entwicklung und Bereitstellung von gemeinsamen Produkten férdern, wie z.B.
topographische Karten, Tiefenmessungen, zu Flusssystemen, Infrastruktur, Landbedeckung und —
nutzung, sowie ein geodatisches Nachschlagewerk (EDV) zur Erdbeobachtung.

Auswertung und Nutzung von Erdbeobachtung erfordert Informationen tber Ursachen und Folgen von
Veranderungen, einschliellich geo-lokalisierter sozio-6konomischer Daten und Indikatoren.

Nachstehend Kurzbeschreibungen von Themen und Schliisselergebnissen in jedem Bereich.

4.1.1 Katastrophen: Minderung der Verluste an Leben und Besitz infolge natlrlicher und durch den
Menschen verursachte Katastrophen;

Katastrophenschéden kénnen durch Beobachtung beziglich Gefahren reduziert werden, z.B.
Wildnisbrénde, Vulkanausbriiche, Erdbeben, Tsunamis, Bodensenkungen, Erdrutsche, Lawinen, Eis,
Hochwasser, extreme Wetterlagen, Verschmutzungsfalle. GEOSS wird in der Implementierungsphase
fur eine frihzeitigere Weitergabe der Informationen sorgen, durch besser koordinierte Systeme zur
Uberwachung, Vorhersage, Risikoabschatzung, Frithwarnung, Schadensminderung und Reaktion auf
Risiken auf lokaler, nationaler, regionaler und globaler Ebene.

4.1.2 Gesundheit: Verstandnis der Umweltfaktoren, die die menschliche Gesundheit und das
menschliche Wohlbefinden beeinflussen

Gesundheitsthemen, die Erdbeobachtung erforderlich machen, umfassen: Luft-, Meeres- und
Wasserverschmutzung, stratosphérische Ozonverminderung, anhaltende organische Verschmutzung,
Erndhrung, Uberwachung wetterabhangiger Krankheitsvektoren. GEOSS wird den Fluss geeigneter
Umweltdaten und Gesundheitsstatistiken zu den Gesundheitsinstanzen verbessern, dabei den
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Schwerpunkt auf VVorbeugung unterstreichen und somit zur anhaltenden Verbesserung der
menschlichen Gesundheit weltweit beitragen.

4.1.3 Energie: Bessere Bewirtschaftung der Energieressourcen

GEOSS-Ergebnisse auf dem Energiesektor werden eine umweltgerechte und neutrale
Energiebewirtschaftung fordern und fiir eine bessere Abstimmung zwischen Energie-Angebot und —
Nachfrage sorgen, ferner das Risiko fir die Energieinfrastruktur verringern und eine genauere
Bestandsaufnahme der Treibhausgase und Schadstoffe und ein besseres Verstandnis fir das Potential
erneuerbarer Energien ermdoglichen

4.1.4 Klima: Besseres Verstandnis, Bewertung, Vorhersage, Milderung von und Anpassung an
Klimaschwankungen und Klimawechsel

Das Klima beeinflusst jeden der tbrigen acht Bereiche gesellschaftlichen Nutzens. Der Umgang mit
Klimawechsel und —schwankungen erfordert ein gutes wissenschaftliches Verstandnis, gestutzt auf
ausreichende und zuverléssige Beobachtungen. Die GEOSS-Ergebnisse werden ihre F&higkeit
verbessern, Klimawechsel und —schwankungen modellhaft darzustellen, schédliche Einfliisse zu
mindern und sich an Klimawechsel und —schwankungen anzupassen. Ein besseres Verstandnis des
Klimas und seiner Einfliisse auf das System Erde einschlieRlich seiner menschlichen und
O0konomischen Aspekte wird zu verbesserter Klimavorhersage beitragen und nachhaltige Entwicklung
fordern, ohne das Klimasystem geféahrlich zu storen.

4.1.5 Wasser: Verbesserte Bewirtschaftung der Wasserressourcen durch ein gréReres Verstandnis des
Wasserkreislaufs

Von GEOSS zu behandelnde Wasserprobleme umfassen Niederschldge, Bodenfeuchte,
Flussstromungen, See- und Wasserspeicherpegelstande, Schneedecke, Gletscher und Eis, Verdunstung
und klimabezogene Transpiration, Grundwasser, Wasserqualitit und —verbrauch. GEOSS wird das
integrierte Wasserressourcenmanagment verbessern, indem es Beobachtungen, VVoraussagen und
Entscheidungshilfesysteme miteinander verbindet und bessere Links zu klimatischen und anderen
Daten schafft. In-situ-Netze und die Automatisierung der Datenerhebung werden verstarkt und
Kapazitaten zum Sammeln und Verwerten gewésserkundlicher Beobachtungen geschaffen, wo sie
noch fehlen.

4.1.6 Wetter: - Bessere Wetterinformationen, -vorhersagen und —warnungen

GEOSS-Wetterbeobachtungen basieren auf den Forderungen nach zeitgerechter kurz- und
mittelfristiger Vorhersage. So kann GEOSS kritische Liicken in der Beobachtung von z.B. Wind- und
Feuchteprofilen, Niederschldgen und Datensammlungen tiber Ozeanen schlielen helfen, ferner die
Nutzung dynamischer Probennahmeverfahren weltweit ausdehnen, die Einfihrung von Vorhersagen
verbessern und in Entwicklungsléandern die Fahigkeiten erhéhen, um wichtige
Beobachtungsergebnisse zu liefern und ihrerseits VVorhersageprodukte zu nutzen. Jedes Land wird tber
ernstzunehmende Wetterlagen ausreichend informiert sein, um Verluste an Menschenleben und
materielle Schéden zu verringern. Der Zugriff auf Daten, die fur die Ubrigen Bereiche von
gesellschaftlichem Nutzen wichtig sind, wird erleichtert.

4.1.7 Okosysteme: Verbesserter Umgang mit und Schutz von Land-, Kiisten- und marinen

Okosystemen

Benotigt werden Beobachtungen tber Flache, Zustand und Umfang nattrlicher Ressourcenvorréte in
Okosystemen, wie Waldern, Weideland und Ozeanen. GEOSS wird sicherstellen, dass Methodik und
Beobachtungen global verfiigbar sind, um Anderungen im Zustand von Okosystemen vorauszusagen
und Potential und Grenzen der Ressourcen zu definieren. Okosystembeobachtungen werden besser
abgestimmt und geteilt werden, rdumliche und thematische Liicken geschlossen und 6rtliche Daten
besser mit weltraumgestiitzten Beobachtungen integriert werden. Kontinuierliche Uberwachung der
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Wild-Fischerei, des Kohlenstoff-Stickstoff-Kreislaufs, der Blatterdacheigenschaften,
Meerwasserfarbung und —temperatur wird aufgenommen.

4.1.8. Landwirtschaft: - Unterstiitzung nachhaltiger Landwirtschaft und Bekdmpfung der Ausdehnung
von Wistengebieten

Zu den von GEOSS aufgegriffenen Problemen gehdren Ernteproduktion, Viehbestand, Statistik von
Agquakultur und Fischerei, Ernahrungssicherung und Trockenheits-Prognosen, Nahrstoffbilanzen,
Farmsysteme, Landnutzung und Vegetationsanderungen, Anderungen in AusmaR und Stérkte der
Bodenverschlechterung und Wiistenbildung. GEOSS wird fiir Kontinuitat in der Erhebung kritischer
Daten sorgen, wie solchen von hochauflésenden Beobachtungen von Satelliten. Ein wirklich globaler
Kartierungs- und Informationsdienst, der raumlich klare sozio-6konomische Daten mit land- und
forstwirtschaftlichen und Aquakulturdaten integriert, wird machbar sein, anwendbar bei Armuts- und
Erndhrungstiberwachung, internationaler Planung und nachhaltiger Entwicklung.

4.1.9 Biodiversitat: - Verstandnis, Uberwachung und Erhaltung der biologischen Vielfalt

Themen auf diesem Gebiet umfassen Zustand und Ausdehnung von Okosystemen, Verteilung und
Status der Arten und die genetische Vielfalt in Schlisselpopulationen. Die Installierung von GEOSS
wird viele getrennte Systeme zur Beobachtung der Artenvielfalt vereinigen und eine Plattform zur
Integration von Artenvielfaltsdaten mit anderen Informationsarten schaffen. Taxonomische und
raumliche Licken werden geschlossen und das Tempo der Informationssammlung und —verbreitung
wird erhéht.

4.2 Beteiligung der Nutzer

Die Vorteile von GEOSS werden weltweit von einem breiten Feld von Nutzergemeinschaften
realisiert werden, dazu geh6ren Manager und Politiker in den anvisierten Bereichen von
gesellschaftlichem Nutzen, Wissenschaftler und Ingenieure, Burger , Regierungs- und
Nichtregierungsorganisationen und internationale Kérperschaften wie solche, die bei der Umsetzung
multilateraler Umweltiibereinkommen helfen. Die Beteiligung von Nutzern in Entwicklungsléandern
wird deren Mdglichkeiten von GEOSS zu profitieren, deutlich erhéhen

GEO wird koordinierend wirken, um Fragen der Angemessenheit, Effizienz und Integration bei der
Erfullung der Nutzerbedirfnisse zu klaren, und um den zustandigen zuliefernden Systemen
Verbesserungen zu empfehlen.

Die Bedrfnisse der Nutzer und die entsprechenden technischen Ldsungen dndern sich im Laufe der
Zeit. Deshalb wird GEO regelméaRige GEOSS-Nutzerforen organisieren innerhalb der Bereiche oder
Teilbereiche gesellschaftlichen Nutzens, wobei man sich auf Nutzergemeinschaften stiitzen wird,
soweit vorhanden, und die Bildung neuer initiieren wird, wo das nicht der Fall ist. GEO wird auch ein
geeignetes Verfahren zur Koordinierung der Nutzeranforderungen quer durch alle Bereiche
gesellschaftlichen Nutzens entwickeln. Aufgable der Nutzerforen wird es sein, die Nutzerbedurfnisse
zu dokumentieren und zu sichten, den Umfang ihrer Befriedigung zu beurteilen und Empfehlungen zu
machen, mit dem Ziel einer nutzergerechten Beschaffung von Informationen .

5. Technischer Ansatz, Schaffung von Kapazitdten und AufRenwirkung

GEOSS hat kollektiv mehrere Aufgabenbereiche:
- definierte Nutzeranforderungen anzugehen;
- Beobachtungsdaten zu sammeln;

- die Daten zu brauchbaren Produkten zu verarbeiten;
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- die gemeinsamen Daten, Metadaten und Produkte auszutauschen, zu verbreiten und zu
archivieren und

- die Leistungsfahigkeit vor dem Hintergrund der definierten Anforderungen und der
beabsichtigten Nutzeffekte zu kontrollieren.

GEO wird eine Reihe von Verfahren anwenden, um den Plan umzusetzen. Dabei werden diese , wenn
erforderlich, den verschiedenen Umsetzungsthemen angepasst. Die Verfahren beinhalten die
Einrichtung standiger und spezieller aufgabenorientierter GEOSS-Strukturen; die Ubertragung
spezifischer Aufgaben an teilnehmende internationale Organisationen oder Agenturen; Koordinierung
und Zusammenarbeit mit nationalen Agenturen; Zusammenarbeit zwischen internationalen
Organisationen; Schaffen eines Forums fiir Dialog und Beschlussfassung zu Themen auf
verschiedenen Ebenen von Ministern und Beamten des Héheren Dienstes bis zu wissenschaftlichen
und technischen Ebenen; und schliellich die befurwortende Unterstiitzung in vorhandenen Systemen
und Einrichtungen und darlber hinaus.

GEOSS wird basieren auf vorhandenen Beobachtungs-, Datenverarbeitungs-, austausch- und
-verbreitungssystemen, dabei gleichzeitig neue Systeme fordern und einrichten, die von GEO-
Mitgliedern und teilnehmenden Organisationen betrieben werden, je nach Bedarf und Fahigkeit. Die
technischen Verpflichtungen eines GEO-Mitglieds oder einer teilnehmenden Organisation gelten nur
flr die Beitrége, die diese identifiziert haben.

Langfristige Kontinuitdt vorhandener Beobachtungen ist erforderlich. Zusétzlich sind Aktivitaten fr
Forschung, Kapazitatsaufbau und AuRenwirkung durchzufiihren sowie spezieller Koordinationspunkte
zu definieren.

Neue Technologien und neues Know-how sind in Ubereinstimmung mit internationalen und
nationalen Gesetzen zu nutzen.

5.1 Beobachtungen und Modelle

Bei der Umsetzung von GEOSS wird das vermehrte gemeinsame Teilen von Modell- und
Analyseverfahren zur Umwandlung von Daten in nutzbare Produkte beftirwortet.

Innerhalb von 2 Jahren ist ein Verfahren zur Koordinierung der Nutzerbed(rfnisse quer durch die
verschiedenen Bereiche gesellschaftlichen Nutzens zu entwickeln. GEO wird Entwicklung und
Unterhaltung einer Datenbank fir bestimmte und allgemeine Nutzerforderungen bei GEOSS
ermdglichen, aufbauend auf und verknipft mit vorhandenen Datenbanken fiir Nutzerforderungen.
Diese Forderungen werden spezielle Angaben zu Ortlichkeit, Haufigkeit (wohl der Belieferung —
Anm. des Ubersetzers) und Genauigkeit beinhalten. Im gleichen Zeitrahmen ist ein
Zusammenarbeitsverfahren zur Kosten- und Nutzenaufteilung zu entwickeln, and zwar fur
Beobachtungen und Infrastrukturen, fir die die definierten Forderungen nicht von den Aktivitaten
einer Seite allein abgedeckt werden kdnnen. GEO wird auch einen Rahmen vorgeben zur
Sicherstellung der kiinftigen Kontinuitat notwendiger Beobachtungen und fiir die Einleitung neuer
Beobachtungen. GEO konnte als Diskussionsforum flr allgemeine bzw. gemeinsame
Umsetzungsthemen auf regionaler und transnationaler Ebene dienen, wie z.B. den
grenzlberschreitenden Transport in-situ Beobachtungsgerate.

Die Umsetzung von GEOSS wird innerhalb von 2 Jahren die Einrichtung und Unterhaltung von
Basisstandorten fur globale in-situ Netze ermdglichen.

GEO wird innerhalb von 10 Jahren sein ,,System der Systeme* aufbauen um die Daten und
Erzeugnissen fir lokale, nationale regionale und internationale Entscheidungstréger in der Politik
zeitgerecht bereitzustellen. Im Zuge des Aufbaus von GEOSS werden die Harmonisierung der
Beobachtungen, Echtzeit- oder fast Echtzeit-Uberwachung, Integration von in-situ-, luft- und
weltraumgestitzten Beobachtungen durch Datenangleichung und -modelle sowie Friihentdeckung
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wichtiger und extremer Ereignisse angesprochen werden. Geférdert werden die Integration in-situ-,
luft- and weltraumgestiitzter Beobachtungen in den verschiedenen Bereichen gesellschaftlichen
Nutzens, wie auch der Aufbau globaler, effizienter und représentativer Netzwerke von in-situ
Stationen zum Nutzen von ProzeRstudien, Satellitendatenbewertung und Entwicklung von
Algorithmen und Modellen wie auch der Entdeckung, Dokumentation und Zuordnung von
Anderungen.

5.2 Produkte, Datenmanagement und Schutz von Funkfrequenzen

Aktuelle Zustandsbewertungen und -beschreibungen wie auch voraussichtliche Produkte in jedem der
Bereiche gesellschaftlichen Nutzens sind erforderlich. Der Aufbau von GEOSS wird innerhalb von 2
Jahren Entwicklung und Verfugbarkeit der ausgetauschten Daten, Metadaten und Produkte erleichtern,
die fur die verschiedenen Bereiche gesellschaftlichen Nutzens erforderlich sind.

GEOSS wird die Einfiihrung vorhandener und neuer Standards zugunsten einer breiteren
Verwendbarkeit von Daten und Informationen férdern.

GEO wird innerhalb von 2 Jahren durch geeignete Vertretungen bei der Internationalen
Fernmeldeunion um den Schutz fir die Erdbeobachtung entscheidender Funkfrequenzen nachsuchen.

GEOSS wird innerhalb von 6 Jahren Datenmanagementansatze fordern, die eine umfassende
Perspektive der Lebensdauer von Beobachtungsdaten bieten, von der Eingabe Uber die Verarbeitung,
Archivierung und Verbreitung, einschlieRlich Uberarbeitung, Analyse und Darstellung groRer
Datenmengen und unterschiedlicher Datenarten.

GEOSS wird innerhalb von 6 Jahren ein System fir internationalen Informationsaustausch und -
verbreitung implementieren, unter Nutzung vorhandener Fé&higkeiten durch geeignete Technologien,
einschliel3lich, aber nicht begrenzt auf, Internetdienste.

5.3 Systemarchitektur und Interoperabilitat

GEOSS’ Erfolg wird abhdangen von Daten- und Informationslieferanten , die eine Reihe von
Interoperabilitatsregeln annehmen und umsetzen missen, einschlieBlich technischer Spezifikationen
fir das Sammeln, Verarbeiten, Speichern und Verbreiten zu teilender Daten, Datenmengen und
Produkte. GEOSS’ Interoperabilitat wird sich auf nicht-geschiitzte Standards, vorzugsweise formale
internationale Standards stltzen. Die Interoperabilitat zielt auf die Schnittstellen, wobei nur definiert
wird, wie Systemkomponenten miteinander arbeiten, um dadurch den Eingriff auf die betroffenen
Systeme zu minimieren, auBer in den Fallen, wo die betroffenen Systeme Schnittstellen zu der
gemeinsamen Architektur haben.

Fir gemeinsam erbrachte und ausgetauschte Beobachtungen und Produkte wird GEOSS die
Aufzeichnung und Speicherung in klar definierten Formaten erleichtern, und zwar mit Metadaten- und
Qualitatsindikatoren zur Recherche, Wiederfindung und Archivierung als zugangliche Datensatze.

GEO wird innerhalb von 2 Jahren ein Verfahren zum Erreichen, Aufrechterhalten and Aufwerten von
GEOSS-Interoperabilitdtsabkommen aufbauen, informiert durch permanenten Dialog mit bedeutenden
internationalen Programmen und Konsortien. Dieses Verfahren wird technologische Unterschiede
innerhalb der GEO-Mitglieder und Teilnehmender Organisationen beriicksichtigen mussen.

Hingewiesen wird auf die Wichtigkeit, vorhandene internationale Normenorganisationen und —
institutionen zu nutzen als zentrale Punkte flir GEOSS’ Interoperabilititsziele soweit sie Standards und
deren Nutzung betreffen.

Fur die am haufigsten benutzten offenen Standard-Schnittstellen wird der GEOSS-Prozess einigen
Umsetzungen unbeschrankte Modifikationsfreiheit empfehlen, Gblicherweise bekannt als ,,open
source” Software.
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Um die Umsetzung der GEOSS-Architektur zu erméglichen, wird GEOSS Komponenten der
vorhandenen ,,Spatial Data Infrastructure (SDI)* als institutionelle und technische Vorgénger in
Bereichen wie geodatische Nachschlagewerke, (ibliche geographische Daten und Standardprotokolle
nutzen. GEO-Mitglieder und teilnehmende Organisationen und ihre Beitrdge werden in einem
oOffentlich zugénglichen, netzwerkgestitzten Clearinghouse katalogisiert werden, das kollektiv unter
GEOSS-Aufsicht unterhalten wird. Der Katalog selbst wird GEOSS-Interoperabilitits-Spezifikationen
entsprechen, Standard-Recherche- und Geospatial-Dienste eingeschlossen.

5.4 Datenaustausch
Der gesellschaftliche Nutzen von Erdbeobachtungen ist ohne Datenaustausch nicht zu erreichen.
Nachstehend die Grundsétze fiir den GEOSS-Datenaustausch :

- offener und voller Austausch von Daten, Metadaten und Erzeugnissen innerhalb GEOSS,
unter Anerkennung einschldgiger internationaler Instrumente und nationaler Politik und
Gesetzgebung.

- Alle untereinander ausgetauschten Daten, Metadaten und Produkte werden mit geringst
moglichem Zeitverzug und zu geringst méglichen Kosten zur Verfligung gestellt.

- Alle diese Daten, Metadaten und Erzeugnisse sollten kostenlos oder nicht fir mehr als die
Reproduktionskosten fir Forschungs- und Bildungszwecke verfugbar sein.

Die Nutzung von Daten oder Erzeugnissen bedeutet nicht zwangslaufig die Ubereinstimmung oder die
Bestatigung der mit der Sammlung solcher Daten verbundenen Absicht.

5.5 Unterstlitzung der Forschung

GEO beflrwortet Forschung und Entwicklung in Schlusselbereichen im Interesse verbesserter
Erdbeobachtungssysteme, einschlieBlich

- verbesserter und neuer Instrumentarien und Systemdesigns fur in-situ, luft- und
weltraumgestiitze Beobachtungen auf Langzeitbasis;

- lebensdauerorientiertes Datenmanagement, Datenintegration und Informationsverkntipfung,
Datenfindung, Netzwerkverbesserung und Design-Optimierungsstudien; und

- Entwicklung von Modellen, Datenangleichungsmodulen und anderen Algorithmen, die die
Erstellung globaler und regionaler Produkte noch effektiver machen.

GEOSS wird die Forschungsanstrengungen vorantreiben, die fiir die Entwicklung von Tools
notwendig sind, wie sie in allen Bereichen gesellschaftlichen Nutzens bendtigt werden. GEOSS wird
auch den Ubergang von der Forschung zum Betrieb geeigneter Systeme und Techniken férdern. Das
schlisset die Forderung von Partnerschaften zwischen operationellen Gruppen und Forschungsteams
ein.

5.6 Aufbau von Kapazitéaten

Die GEO Strategie zum Kapazitatsaufbau folgt dem Konzept des Weltgipfels fiir Nachhaltige
Entwicklung, und zwar zwischen Stellen, deren Kapazitat weiterentwickelt werden muss, und solchen,
die dabei helfen kdnnen und dies in der Erkenntnis, dass diese Aktivitaten untereinander verflochtene
soziale, Umwelt- und 6konomische Auswirkungen haben.
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Die GEO Strategie zum Kapazitatsaufbau wird sich auf die besten Verfahren stiitzen, die sich aus der
Untersuchung erfolgreicher und weniger erfolgreicher Lésungsansétze ergeben.

Innerhalb von 2 Jahren wird GEO

- eine umfassende Ubersicht und Analyse von Schwachstellen und Methoden vorlegen, gestiitzt
auf vorhandene und geplante MalRnahmen zum Kapazitatsaufbau;

- im Verbund mit vorhandenen Vorhaben die Unterhaltung und Starkung von Bildungs-,
Ubungs-, Forschungs- und Kommunikationseinrichtungen férdern;

- mit Entwicklungslédndern und durch alle Bereiche gesellschaftlichen Nutzens die Errichtung
und Unterhaltung von Basisstandorten fiir globale in-situ- und Fernmessnetze fordern, die
nicht immer unter nationalen Gesichtspunkten allein gerechtfertigt sind, dies in
Zusammenarbeit mit einschldgigen globalen Forschungsprogrammen und — aktivitaten, um
Synergien bei den Beobachtungen und Auswertungen zu nutzen;

- ein Netzwerk von Fachleuten aufbauen, die an aktuellen Initiativen zum Aufbau Kapazitaten
in der Erdbeobachtung beteiligt sind und Nutzer fur diese Wissensbasis interessieren;

- inallen Bereichen gesellschaftlichen Nutzens die Entwicklung von Komponenten zum
Kapazitatsaufbau als zwingendes Erfordernis fur jedes Netzwerk, Projekt, jede Aktivitat oder
Nutzerforum im Rahmen von GEOSS fordern.

- den Zugang zu Daten und Modellen vor allem fir Entwicklungslander zu erleichtern.

Innerhalb von 6 Jahren wird GEO

- fir die Finanzierung multinationaler Projekte eintreten, um den Wert von Beobachtungen
durchgehend zu untermauern, einschlieBlich des Aufbaus der erforderlichen Infrastruktur;

- Kontroll- und Bewertungsverfahren fur den GEO-Kapazitatsaufbau erarbeiten und

- Bildung und Training fordern, um auf globaler Basis technische Expertise flir GEOSS zu
bilden.

Innerhalb von 10 Jahren will GEO eine nachhaltige Strategie zum Kapazitatsaufbau entwickelt haben,
die die Fahigkeit aller Lander und besonders der Entwicklungslénder deutlich erhéht haben wird, um

- die Erdbeobachtungsdaten und —Produkte (Verarbeiten, Integrieren, Modellieren) unter
Beachtung anerkannter Standards zu nutzen;

- Daten aus globalen Datensystemen und —netzen zu beschaffen, zu empfangen und
zuriickzubekommen

- Daten zu analysieren und zu interpretieren zur Entwicklung von Entscheidungshilfen und
auch, um das Verstandnis in den 9 Bereichen gesellschaftlichen Nutzens zu fordern;

- Die Erdbeobachtungsdaten und -produkte mit anderen Daten und Produkten zu kombinieren
um einen besseren Uberblick und ein besseres Verstandnis der Probleme und der
dazugehdrigen Losungen zu gewinnen;

- die Infrastruktur in Gebieten unzureichender Beobachtung zu verbessern und

- empfohlene Prioritaten fur neue oder verstarkte Anstrengungen im Kapazitatsaufbau zu
setzen.
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5.7 Plan fur die Auenwirkung
AuBenwirkung ist flr viele Aspekte der GEO-Aktivitaten von wesentlicher Bedeutung.

Ihr Ziel ist, das allgemeine Bewusstsein fiir die Vorteile der Erdbeobachtung zu scharfen, besonders
bei den derzeitigen und kiinftigen Nutzern, Férderern und Sponsoren relevanter Systeme.

Innerhalb von 2 Jahren wird GEO einen AuRenwirkungsplan entwickeln und umsetzen, gerichtet an
wichtigste Zielgruppen , einschlieflich Entscheidungstrédger und Politiker, die allgemeine
Offentlichkeit, Industrie and Gemeindekreise, wissenschaftliche und technische Gesellschaften,
Bildungsinstitutionen, Nicht-Regierungsorganisationen (NGOs), fur 6ffentliche Interessen tatige
Gruppen, internationale Finanzinstitutionen und offizielle Entwicklungshilfeagenturen.

In den Folgejahren wird GEO diesen Plan weiter umsetzen und auch regelmafig tberarbeiten.
GEO wird seine internationalen PR-Aktivitaten in Partnerschaft mit seinen teilnehmenden UN- u.a.
zwischenstaatlichen und internationalen Organisationen entwickeln. So ist z.B. UNESCO die

Leitagentur fur die ,,Dekade der Bildung fiir Nachhaltige Entwicklung* 2005-2014, die einige
wichtige Aktionen mit GEOSS gemein hat.

6 Steuerung

6.1 Funktionen

Die Funktionen von GEO umfassen:

Beaufsichtigung der Umsetzung des Plans, einschlieBlich Fortschrittsiiberwachung und-
bewertung;

- Weiterentwicklung und regelmaRiges Updaten des Plans unter Berlcksichtigung laufender
Aktivitaten und resultierender Notwendigkeiten und Féahigkeiten;

- Erkennen von Mdglichkeiten und MalRinahmen, um Schwachstellen bei Daten, Metadaten und
Produkten zu minimieren;

- Festsetzen und Bearbeiten von Prioritaten zur Beseitigung von Schwachstellen;

- Koordinieren der Bemiihungen um Entwicklungsléander einzubinden und bei der Verbesserung
und Nachhaltigkeit ihrer Beitrdge zu Beobachtungssystemen, ihrem Zugang zu und effektiven
Nutzung der ausgetauschten Daten, Metadaten, Produkte und der dazugehdrigen Technologien
Zu unterstutzen;

- Erleichtern des Austauschs der Daten, Metadaten und Produkte ;

- Messen, Uberwachen und Erleichtern der Interoperabilitat;

- Nutzen der Fachkenntnisse der internationalen wissenschaftlichen und technischen
Gemeinschaften;

- Verstarkte Beteiligung der Nutzer und aktive Férderung der AuRenwirkung auf globaler und
regionaler Ebene

- Verabschiedung eines Jahresarbeitsplans mit entsprechendem Haushaltsplan

- Wahl des Direktors des Sekretariats ;
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- Erstellen und Einfiihren der Arbeitsanweisungen und —verfahren des Sekretariats

- Konsultieren, Koordinieren und Kontakthalten mit zustdndigen spezialisierten Agenturen und
Programmen der UN und internationalen wissenschaftlichen Organisationen.

6.2 Organisationsstruktur

GEO mit ihren Mitgliedern und teilnehmenden Organisationen beruht auf freiwilliger und gesetzlich
unverbindlicher Basis, mit freiwilligen Zuwendungen zur Unterstiitzung der Aktivitaten.

GEO wird in Plenum mindestens einmal jahrlich auf der Ebene des Hoheren Dienstes und regelmaRig
auf Ministerebene zusammenkommen.

GEO entscheidet nach Konsens ihrer Mitglieder. Uber die Umsetzung des Plans wird auf Grundlage
fundierter wissenschaftlicher und technischer Empfehlungen nach entsprechender Konsultation von
Forschungs- und Erdbeobachtungsgremien entschieden.
Zur Unterstltzung seiner Arbeit wird das GEO-Plenum

- einen gewdhlten Exekutivausschuss,

- Hilfsinstanzen soweit angezeigt, einschliellich wissenschaftlicher und technischer
Beratungsgremien

- sowie ein Sekretariat einrichten.
6.3 Sekretariat

Das vom Direktor geleitete Sekretariat wird die GEO-Aktivitdten erleichtern und unterstiitzen. Es
besteht aus am Dienstort zusammengefasstem, qualifiziertem Fach- und Verwaltungspersonal.

7 Finanzierung und Fortschrittskontrolle

7.1 Finanzierung von GEOSS

Die Gesamtkosten des Aufbaus von GEOSS werden betrachtlich sein, doch werden nur begrenzte
Betrdge durch GEO beizusteuern sein. Der Grossteil der Aufwendungen wird von bestehenden
nationalen und internationalen Organisationen tbernommen sowie durch freiwillige Beitrége fir
spezielle Projekte finanziert.

Soweit nicht anderweitig beschlossen, werden durch GEO-AKktivitaten verursachte Kosten durch das
Mitglied oder die teilnehmende Organisation beglichen werden, durch die sie entstanden sind, dies je
nach Verfugbarkeit von Finanzmitteln, Personal oder anderen Ressourcen.

Mitglieder und teilnehmende Organisationen kdnnen freiwillige finanzielle oder andere Beitrage zu
GEO-Tétigkeiten leisten, einschlielich der Routinearbeiten des Sekretariates, and zwar tber einen
vom Sekretariat treuhdanderisch verwalteten Fonds. Andere Organisationen kénnen Beitrége zur
Finanzierung spezieller, von GEO genehmigter Aktivitaten leisten.

7.2 Leistungsindikatoren

GEO wird Leistungskennzahlen fir GEOSS entwickeln.

8 Ubergangszeit
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Es wird voraussichtlich einiger Zeit bedirfen, um die GEO-Nachfolgeorganisation im Anschluss an
die Genehmigung dieses Plans beim dritten Erdbeobachtungsgipfel in Februar 2005 vorzubereiten.
Um den derzeitigen Entwicklungsschwung beizubehalten, wird die zur Zeit geltende Satzung der ad-
hoc-GEO verlangert bis diese Satzung ersetzt wird, wohl wissend, dass bis die notwendigen
Ubergangsregeln fertiggestellt sind, die aktuellen GEO-Arbeitsregeln bis zur ersten Versammlung der
Nachfolge-GEO giiltig bleiben missen.
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less than 10% of World marine oil pollution) and oil drift monitoring for coastal zone
protection is also critical. Managing pipelines through weather data and terrain
movement is also important. Exploration of new fossil fuel energy reserves also
benefits from Earth Observation applications in primary geological mapping.

Real opportunity exists for information from Earth Observation to contribute to the
optimization of renewable energy systems for power production, and to the provision
of information for optimal integration of traditional and renewable energy supply
systems into electric power grids. Data provided through GEOSS data can also
contribute to the modelling needed for improved prediction of electric power supply
and demand, thus mitigating power shortages. In addition, the energy industry must
ensure the minimization of GHG emissions and other pollutants from energy
production (e.g. for Kyoto Protocol verification). Effective management of the above
energy issues requires a broad variety of data, information, models and decision
support systems. Whilst some of these needs can be met, the tools and products are
often proprietary or suffer from inadequate inter-operability.

A large fraction of the observations required for improving the management of energy
resources is essentially that set out under Weather and Climate. Gaps still exist in the
data and information products needed for efficient exploration, production,
transportation and use of energy, while minimizing associated environmental risks.
There is a need for better and more informative indicators of the factors influencing
energy demand (including socio-economic trends) which decision-makers and
stakeholders can use to assess the current situation and to take both short-term and
long-term corrective actions. These will result from improved forecast models for
predicting environmental conditions (weather, air quality, water quality, etc.) as well
as a better integration of data, information, and models into spatial/temporal
databases and decision-making tools (e.g. GIS).

The energy industry’s operational requirements listed in the Table 4.3.5 identify, for
the main energy sub-sectors and operations, the information requirements necessary
to take action. This table is based on a one-year study examining the diversity of
needs of the industry, ranging from utility operations to policy development".

4.3.4 Targets

To provide improved strategic and tactical energy-management information, GEOSS
will promote wider use of existing environment-related energy-management tools,
foster R&D on improved tools, and facilitate wider access to significantly better and
more reliable weather and ocean forecasts on a wide range of time scales (hours to
months, years and decades or even centuries) and geographical scales (from local to
regional and global), all of which will have substantial impacts on the energy industry.
GEOSS will also encourage the development of new tools (observing systems,
models...) for detecting and monitoring the impacts of energy utilization on the
environment with a view to reducing these impacts and aiding compliance with
international regulations and treaties.

" Requirements of the energy industry for weather, climate and ocean information by Altalo et al.,
Technical Report to NOAA OAR, 2000

Energy

Short term (2 years)

The short-term goal in the energy industry must be to promote the use of existing data
and forecast information. Preparing the industry to receive and use the new GEOSS
products when available is critical to the early success of GEOSS. To this end, it is
essential that countries foster investments at local, national, and regional level in
improved energy management through use of Earth observation data and information
products. Actions are needed as follows:

2 Year Targets 4.3 Energy

Working with the energy community, GEOSS will:

Facilitate the exchange and use of existing data/products and forecast information
through specific initiatives and actions in coordination with the energy community:
(1) to raise awareness about the importance and potential of environmental
information; (ii) to facilitate access to the existing information and products; and
(iii) to develop training and encourage the development of decision-support tools
for optimal energy use.

Produce, in coordination with the energy community, a strategic 5-10 year plan for
exploitation of the benefits of the new generation of operational observing systems
- both space-based and in sifu - which comes on-stream in this decade. The plan
should include efforts on: (i) operationalizing existing research capabilities to meet
the needs of the energy industry; (ii) research and development in advanced end-to-
end modelling and forecasting techniques (such as ensemble-based methods)
covering both environmental and energy processes, and with an emphasis on issues
of risk assessment; (iii) the improvement of information networks by linking
existing systems and making them inter-operable; (iv) continue efforts to raise
awareness of, facilitate access to, and operationalize improved methodologies for
exploitation of GEOSS data and information products for the industry

Medium term (6 vears)

In the medium term, progress and improvement of energy resources management
activities, ranging from exploration to exploitation, transport and distribution, will be
largely related to the improvement of short- to medium-term (up to 8-10 days)
weather predictions, as well as progress in seasonal to inter-annual climate forecasts
resulting in particular from the utilization of a new generation of satellites coming on-
line and improved models allowing better matching between demand and supply as
well as improved safety operations.

The continuous monitoring of atmospheric pollution and the improvement of air
quality will result from the availability of operational daily global analyses of
greenhouse gases, monthly estimates of the sources and sinks of CO, (implying
sustained observations of ocean carbon at regional and global scales) plus daily
global/regional analyses complemented by available chemistry-transport modelling
for the forecasting of reactive gases and aerosols.

The development of new renewable energy systems will also benefit from existing
and new Earth Observation techniques and satellite data to define optimum operating
conditions/locations for sites and minimize environmental impacts.
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6 Year Targets 4.3 Energy

Working with the energy community, GEOSS will:

Produce an evaluation of the Plan’s progress with regard to energy and revise
strategy as needed. The revised Plan will also include an assessment of the needs of
the energy sector for new and/or enhanced GEOSS observations and products.

Facilitate the exchange of data and products for efficient energy management.

Facilitate the use of improved weather and climate products for the development of
new energy tailored products and services.

Long term (10 vears)

Energy management needs and opportunities for improvement vary globally.
However, in view of the increasing demand for energy and the simultaneous need to
reduce environmental impacts, the energy sector will rely increasingly in the long
term on improved, tailored products and services derived from operational Earth
Observation systems and modelling. The energy sector will also further support the
development of renewable energy systems relying on products available through
GEOSS.

10 Year Targets 4.3 Energy

Working with the energy community, GEOSS will:
Facilitate the implementation of appropriate operational observing systems —
space-based and in situ - for the continuous and sustainable provision of reliable

and timely data in support of energy operations.

Advocate the development of new generation (higher resolution, additional
variables...) weather and climate forecasting models.

Facilitate capacity building in order to bring energy management at the local level
to equivalent high (national and regional) levels of efficiency.

Facilitate the development of renewable energy systems taking advantage of
products available through GEOSS.

4.3.5 Table of Observation Requirements

Legend for Table 4.3.5

0 - Monitored with acceptable accuracy, spatial and temporal
resolution; timeliness and in all countries worldwide.

1-  Monitored with marginally acceptable accuracy, spatial and
temporal resolution; timeliness or not in all countries
worldwide.

2 -  Not yet widely available or not yet globally monitored, but
could be within two years.

3 -  Only locally available or experimental; could be available
in six years.

4 -  Still in research phase; could be available in ten years.

Energy
Oil & Gas Refining & Renewable Electricity Global Energy
Exploration, Transport Energy Generation, Management,
E nergy Development Operations Operations, Transmission Emissions
Table 4.3.5 & Production (at sea and over |[Environmental |& Distribution Trading,
e Operations land), Impact of Plant  |[Energy Load Impact of Climate
(onshore & Environmental  (Siting & Demand, & Change,
offshore) Impact of Operations, Supply Treaties &
Observational Requirement Emissions & Biomass Crops [Forecasting Regulations
Transport Optimization
Land Requirements
1 Digital terrain mociel / digital 9 9 9 9
topography maps
2 Land use / Land cover maps* 2 2 2 2 2
3 Geological maps* 3 3 3
4 Soil maps & variables 3 3 3 3
5 Subsidence maps 3 3 3
6 Urban extent 2 2 2 2 2
H ; Fk 3 3
7 Hydrological variables (see Water) (see Water)
. . 2
8 Crop variables (see Agriculture)
*Depends on geographical scale and accuracy required.
**Depends on types of variables required.
IAtmosphere Requirements
9 ;’c\)/;actg;;fnd short-term climate 1 (for 1 to 3-day forecast), 1 (for 3 to 10-day forecast), 3 (for climate forecast)
10 Extreme \iveather & climate event 3 (for 1 to 5-day forecast)
forecasts
11 Measurements and forecasts of air 4 4 4 4 4
pollutants
12 Cllmate Sf*atIStICS for atmosphere 3 3 3 3 3
variables
*See Weather and Climate societal benefit areas for detailed information.
**Depends on types of variables required.
lOcean Requirements
13 Sea surface temperature* 1 1 (see Climate)
14 Seaice* 2 2 (see Climate) [56 [ 57
15 Sea-level® 1 1 1 (see Climate)
16 Tides* 1 1 1 (see Climate)
17 Surface currents*® 2 2 2 (see Climate)
18 Sub-surface currents* 3 3 (see Climate)
19 Eddies* 3 3 (see Climate)
20 Salinity* 3 3 (see Climate)
21 Ocean color* 2 2 (see Climate)
22 Sea state* 1 1 1 (see Climate)
23 Surface wind speed and direction* 1 1 1 (see Climate)
24 Extreme event: Hurricanes* 2 2 2 2
25 Extreme event: Tsunami* 4 4 4 4
26 Extreme event: ENSO* 3 3 3 3 3
27 Bathymetry* 4
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Climate

Energy
Table 4.3.5

Oil & Gas
Exploration,
Development
& Production
(Operations
(onshore &
offshore)
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[Transport
(Operations

(at sea and over
land),
Environmental
Impact of

Renewable
Energy
Operations,
Environmental
Impact of Plant
Siting &
Operations,

Electricity
Generation,
Transmission
& Distribution
Energy Load
Demand, &
Supply

Global Energy
Management,
Emissions
Trading,

Impact of Climate
Change,

Treaties &

4.4.1 Statement of Need

All societies and ecological systems are affected by climate change (including long-
term climate change, natural climate variability and extreme weather and climate
events). Improved knowledge of climate change underpins many other societal
benefit areas. As the state of the “climate system” is described by statistical

4.4

Understanding, assessing,
predicting, mitigating and
adapting to climate

Emissions &

properties, usually with a 30 year base period, obtained from sufficiently long Variability and change
[Transport

Biomass Crops [Forecasting
Optimization

Observational Requirement Regulations

NORTHERN HEMISPHERE

cean Requirements (continued)

Climate statistics for ocean

28 variables*

*Depends on the accuracy required for various forecasting timescales.

| et J‘.i

"

olid Earth Requirements

29 Seismic surveys 4 4

30 Gravity field anomaly data 2
31 Magnetic field data 3

Departures in temperature (°C)
from the 1961 to 1990 average

Variations in the Earth’s surface temperature
Data from thermometers (red) and from tree rings, | over the past 1000 years (From IPCC Third
corals, ice cores and historical records (blue). i Assessment Report, Technical Summary of
WG1 Report)

1 1 L L | L ' L 1
1600 1800 2000
Year

L s 2 | L L L | L
1000 1200 1400

observations of the state of the atmospheric, oceanic, and terrestrial domains, there is
a need, firstly, to have long and homogeneous time series of the required observations
in each of these domains. Furthermore, it is necessary to identify the underlying
dynamic processes to improve our knowledge of the changing climate. Risks
associated with the observed trend of global warming and other changes, including
extreme events, are often poorly known or not fully recognized when planning for
socio-economic development. For adaptation to be effective, governments as well as
the private sector need information about past and current climate conditions, and
their variability and extremes. In addition, they need sound projections of future 58]

conditions, not only on a year-on-year basis, but also for many decades into the future.

. . Recent human influence on the carbon cycle
The climate system responds to both external forcings (such as volcanoes, solar (grom IGBP/ Global Change and the Earth

radiation, etc.) and to perturbations of internal processes. Evidence from IPCC System)
assessments indicates that human activities are
leading to changes in our climate. Furthermore,
available observational evidence demonstrates
regional changes in climate, particularly increases
in temperature. It is therefore important to track
climate change in such a way that causes can be ‘ ‘ ‘ ‘
determined, both in external and internal 1955 1965 1975 1985 1995 2005 1 300
processes, that trends in mean climate and its —
variability can be predicted, and that appropriate
adaptation and mitigation strategies can be defined
for implementation. Parties to the UNFCCC
agreed to achieve as the ultimate objective, in
accordance with the relevant provisions of the
Convention, stabilization of greenhouse gas , , , , , , , , , 150
concentrations in the atmosphere at a level that -4 400 -3  -300  -250  -200  -150  -100  -50 0 50
would prevent dangerous anthropogenic inter- Thousands of years

Human perturbation

Atmospheric CO,
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w
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Satellite altimetry measurements of sea-
level rise

ference with the climate system. Such a level should be achieved within a time frame
to allow ecosystems to adapt naturally, to ensure that food production is not
threatened, and to enable economic development to proceed in a sustainable manner.

Human and technological capacity is needed for the end-to-end collection,
management (including data quality control), exchange, archiving and utilization of
current and future observations from the atmosphere, ocean, and terrestrial domains.
Increased attention is needed to recover and access past records (both instrumental
and palaeoclimate reconstructions) in order to better establish the variability and
long-term trends in climate. Procedures for the storage and exchange of high quality
metadata will need to be implemented. This stewardship is a significant challenge
since developed countries are currently barely able to keep up with the growing influx
of new data from satellites and in situ observations, while developing countries lack
the resources to meet the high costs of accessing such data. Furthermore, observing
standards and guidelines for required climate variables must be adopted and
supported by countries making observations. The Global Climate Observing System
(GCOS) can provide the framework for this. In many cases, this may require that
outside assistance be available so that countries can contribute to and make use of a
global climate network.

30 PVERT I IR UN TN TN W VT TN TN N T U W A T W N N W S Y T S T W O W
TOPEX: . £
Linear trend = 3.13 mm/yr 2 8
20 Annual (4.22 mm) removed o

ERS-1:
Linear trend = 3.29 mm/yr

-10

Global mean sea level [mm]
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Example: Climate Extremes Warning System for Seasonal Forecasts

Five years from now, in June, seasonal climate forecasts predict an exceptionally
strong El Nifio event for the following December to February season in the Pacific,
with heavy impact on regional weather patterns in parts of Latin America. A timely
and tailored forecast is broadly disseminated and provides the opportunity to plan
adequate mitigation measures in all affected regions and with respect to various
societal areas for the coming months: in the agriculture sector, farmers in
Northwestern Peru, Southern Ecuador and Uruguay are advised to expect an
increased likelihood of heavy rainfalls and prepare for reducing possible flood
damage, thereby improving national food security; Northeast Brazilian farmers are

Courtesy of R. Scharroo, NOAA

advised to plant drought-resistant or fast-
ripening crops to adapt to forecasts of increased
chances of drought conditions; livestock farmers
will time their slaughtering, transportation and
marketing schedules based on information that
includes likely seasonal rainfall scenarios;
countermeasures against possible floods, which
can lead to prolonged food shortages by ruining
stocks and fertile topsoils, will be taken, saving
lives and property in flood-prone areas. For the
regional health sector, surveillance by early
warning systems within the GEOSS helps to
combat diseases, such as malaria, affected by
exceptional climatic conditions. The El Nifno
forecast has been enabled by substantial
enhancement since 2005, through the
coordinated efforts by GEOSS, of satellite and
composite in situ observing networks (e.g.
ships, drifting buoys) over previously data-
sparse areas. Improved data exchange, capacity
building and computer technology in the
preceding five years will have improved our
understanding of regional atmospheric patterns,
their predictability, and the information
dissemination to potentially affected countries
where specific regional and local response
measures are to implemented.

4.4.2 Vision and How GEOSS Will Help

The vision is to establish a climate observation system of systems that will allow us
to improve our understanding of the Earth’s climate system and the ability to predict
climate change, and to mitigate and adapt to climate change and variability. This will
enable economic and societal development in a sustainable way, with minimum
perturbations on the climate system.

GEOSS can be highly effective by promoting completion of partially implemented
observing systems, by facilitating access to data, by developing and implementing
new observing systems, and by providing integrated climate products. It can support
compliance of existing and new observing systems with the GCOS Climate
Monitoring Principles (WMO, 2003; UNFCCC, 1999, 2003) and WMO data
reporting guidelines. Note that these principles have wide applicability outside the
climate domain, as indicated by their adoption

Climate
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Satellite altimetry and temperature
measurements provide unprecedented
warning of El Nifio’s arrival
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Predicted (at 3 monthly intervals) and observed
variations in Sea Surface Temperature for the
El Nifio in 1997/98

by CEOS. GEOSS supports the phased 5 to 4.0
10 year Implementation Plan for the Global
Observing Systems for Climate in Support of
the UNFCCC, GCOS-92 (GCOS, 2004),
hereinafter the “GCOS Implementation Plan.”

2.0

o
GEOSS  support will be through E‘m
implementation of the climate requirements

for a “system of systems” involving five 0.0
observing systems (WMO/GOS,
WMO/GAW, WHYCOS, GOOS, and GTOS)
in the atmospheric, oceanic and terrestrial g

Courtesy of ECMWF/CLIVAR
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domains, including data access facilities for supporting interoperable use of large
volumes of data from inhomogeneous information sources. At the same time, GEOSS
can make use of the technical commissions of WMO, the achievements of the World
Climate Programme (WCP) and the scientific guidance provided by the World
Climate Research Programme (WCRP). This will be especially through the WCRP’s
ten-year strategy, “Coordinated Observation and Prediction of the Earth System
(COPES),” and through the IGOS P Theme Reports on atmospheric chemistry,
carbon-cycle, water cycle, and ocean, geohazards, and others under development.

Adapting to climate change, mitigating its impact, and assessing climate variability,
will benefit from GEOSS through improvements in the provision of services to other
socio-economic areas, as many of them are linked to climate variability and change.
GEOSS can improve the observational basis by working to ensure the sustained
operation of essential networks and systems, including the continuity of satellite
systems, and by developing its activities in close contact with the scientific
community, in order to take advantage of new observation techniques. GEOSS will
promote data assimilation and modelling for the integration of in situ and satellite
data, for algorithm development, validation, and the creation of integrated products
that improve understanding of the climate system. GEOSS can also facilitate better
telecommunications networks to exchange the data sets in an operational mode. It is
important to include metadata to ensure reliable data interpretation, to activate data
exchange, and to archive the increasing volume of data from very heterogeneous
sources. GEOSS will support such data centre functions that systematically meet user
requirements.

Because all countries contribute to factors affecting climate variability and human-
induced change and are affected by them in different ways, an understanding of these
phenomena and mitigation and adaptation to changes should be tailored to the specific
priorities of those countries by considering their national circumstances and
geographic locality, as well as to broader regional and global considerations. For
example, small island countries and coastal communities may focus on the socio-
economic impacts of sea-level rise, whereas inland countries and communities, such
as in the African Sahel, may consider the impacts of desertification a higher priority.
Once the priorities and impacts are recognized, the necessary capabilities to assess,
predict, mitigate and adapt to these priority issues at both the local and national level
should be established. In turn, the contribution of their knowledge to the international
community will provide a more comprehensive global understanding of the Earth’s
climate. A capacity building commitment will require that national institutions or
organizations augment operational responsibility for making the observations and for
their distribution, analysis, and archiving. To do this, sustained sources of funding are
needed. Countries with underdeveloped infrastructure or capacity could focus first on
the collection of essential in sifu observations, both historical and future data sets,
which provide valuable data for local applications and also contribute to the cross-
calibration of satellite sensors. Higher priority observations, infrastructure, and even
sustained operational activities, where national capacity is insufficient, could in some
cases be supported by relevant funding mechanisms with appropriate international
coordination (such as the GCOS Cooperation Mechanism).

4.4.3 Existing Situation and Gaps

The IPCC Third Assessment Report (IPCC, 2001) highlighted scientific uncertainties
that need additional research as well as new observational data. The Essential Climate
Variables (ECVs) required for climate monitoring are identified in the GCOS Second
Report on the Adequacy of the Global Observing Systems for Climate in Support of
the UNFCCC, GCOS-82 (GCOS, 2003), hereinafter “GCOS Second Adequacy
Report,” and in the IGOS-P Theme Reports. Research activities aimed at improving
our capability to predict climate variability and change are coordinated by the WCRP

Climate

and include observation, modelling, data assimilation, re-analysis and process studies
programmes. The WMO World Climate Data and Monitoring Programme (WCDMP)
coordinates data and monitoring activities, including the development of climate
indices.

The observational networks,
especially the terrestrial and 100
ocean networks, are
incomplete and are still to be
fully implemented. The
Global Terrestrial Networks
(e.g. for glaciers, for
hydrology, and for
permafrost) should be fully
implemented, gaps in the
measurement networks that
they have highlighted should
be filled, and data should be
provided to the designated
international data centres.
The ocean networks lack
global and full depth
coverage and commitment to sustained operation. There is a need to complete the
deployment and subsequent maintenance of the global Argo float array and the global
tropical moored buoy array, and to enhance these platforms with measurement
capabilities for physical and chemical parameters presently only provided by research
ships. The atmospheric networks are not operating with the required global coverage
and quality, and both the GCOS Surface Network (GSN) and the GCOS Upper Air
Network (GUAN) stations still need to be fully implemented. Surface-based
atmospheric composition monitoring is currently mainly served by a sparse surface
network for the long-lived gases and an inhomogeneous ozone sonde network.

Sea level pressure (Alan)
—— Land temperature (Jones)

80 — Ship data (Hadley Centre)

Land precipitation (Hulme)

——— Radiosonde, 50 hPa (Hadley Centre)
60 Radiosonde, 700 hPa (Hadley Centre)

Percentage of available gridded area covered
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Space-based observations are
an essential part of the global
observing systems for climate
for all three domains. Their
contributions, though already
substantial, and in many
cases impossible to replicate
with in situ approaches, have
not realized their full
potential because the mission
design parameters have not
considered the needs of long- .
term climate monitoring 4
requirements. Ensuring the gty
continuity of space-based ¥
observations is critical. Many )
of the Earth Observation missions, relevant for the climate variables, are either for
research and development purposes, most of which by their very nature have a limited
time horizon, or are implemented in support of weather services where the primary
requirements are not as demanding on the observational quality with respect to
continuity and homogeneity. It is important to note the need for a stable geodetic
reference frame for ground-truth observations at reference sites and/or observatories
for calibration and verification of satellite products. Adherence by countries and their
agencies to the GCOS Climate Monitoring Principles for global climate observations
is required.
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Courtesy of C. Folland, UK Met Office
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The Tropical Ocean Global Atmosphere
(TOGA) project developed a compre-
hensive array of moored buoys, drifting

buoys, tide gauges and shipboard
measurements for the Pacific Ocean

Courtesy of M. McPhaden, NOAA | PMDL
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Global climate products are commonly generated by blending data from different
sources, such as in situ and space-based observations, through data assimilation and
modelling. It is essential that additional analysis centres be identified and existing
centres continue to regularly generate these products for the atmospheric, oceanic and
terrestrial domains. Data-assimilation and re-analysis systems need to be extended,
particularly for the oceanic and terrestrial domains, in order to generate
comprehensive and internally consistent descriptions of the state of the climate
system.

Many countries, especially the least-developed ones and small-island developing
states, as well as some countries with economies in transition, are not in a position to
participate fully in global observing systems for climate. Problems include a lack of
trained personnel, expensive consumables, inadequate telecommunications, and an
absence of equipment. There is also limited capacity for them to draw benefits from
the observations currently being taken. In many countries, some historical data,
including metadata, are still only available in non-digital formats, and thus cannot be
easily used. The implementation of GEOSS should rectify these weaknesses and help
all systems upgrade their observational and data management capacities to the
necessary level.

Climate
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Mean cloud fraction (%) for June 2004
derived by the EUMETSAT Satellite
Application Facility on Climate
Monitoring, using Meteosat data

There are many observations of the climate system being made that remain
unavailable to users beyond the groups making those observations. Better
interoperability standards for data and mechanisms to disseminate the data sets are
needed. Countries need to ensure that their observations and associated metadata for
climate variables, including historical observations, are available in a timely manner
at international data centres'* for application to climate analyses.

" The term “international data centre” covers the ICSU World Data Centers, as well as other centres
that support Earth Observation systems by providing the storage of data and by making it available to
the users. It is implicit that these centres will adhere to their relevant data policies, apply the relevant
procedures in their operations, and implement cataloguing, auditing and reporting procedures on the
availability of data.

4.4.4 Targets

2 Year Targets 4.4 Climate

Working with the climate community, GEOSS will:

Support GSN and GUAN networks, Global Atmosphere Watch (GAW) observatories,
initial Global Ocean Observing System (GOOS), river discharge, lake levels, soil
moisture, permafrost, snow cover and glacier observing networks, which are
recommended in the GCOS Implementation Plan.

Support implementation of actions called for in GCOS Implementation Plan and the
relevant IGOS-P Theme Reports.

Improve the reporting of observations to international data and analysis centres in
terms of data volumes, quality and timeliness.

Improve the capability of international data centres for data archiving and distribution
of data and products.

Establish a strong collaboration mechanism between observational organizations and
research communities, and users of climate information, to further refine the
observations, analyses and products required.

Identify the needs and solutions necessary to implement the global observing systems
for climate in all regions and countries based on the recommendation of GCOS
Implementation Plan and specific regional action plans.

Initiate an intergovernmental mechanism in the terrestrial domain to prepare and issue
regulatory and guidance information on observational procedures and data
management as, for example, also asked for in decision 9/CP.9 (UNFCCC, 2003).

Support JCOMM to coordinate the implementation of and prepare regulatory and
guidance information for an operational in sifu ocean observing system.

Emphasize to satellite agencies the importance of satellites for long-term climate
monitoring, and advocate that all Earth observing satellite systems adhere to the
GCOS Climate Monitoring Principles (WMO, 2003) and commit to the suite of
instrumentation called for in the GCOS Implementation Plan and in the relevant
IGOS-P Theme Reports.

Focus on research programmes to support the development of observational
capabilities for ECVs such as tropospheric ozone, cloud and aerosol properties and
their vertical profiles, CO, and other greenhouse gases, soil moisture and
groundwater, above-ground biomass, permafrost, snow cover and glaciers, and ocean
salinity, carbon and nutrients and their vertical profiles.

Coordinate climate sectors and broad user groups to clarify and specify requirements
for socio-economic benefit areas (disaster prevention, health, energy, water resources,
ecosystem, agriculture, and biodiversity) for climate products and information.

Enforce palaeoclimate research to improve knowledge about historical and current
climate change, by combining natural science data and socio-economic information.

Promote the improvement of emission databases for aerosols, greenhouse gases and
their precursors.
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6 Year Targets 4.4 Climate

Working with the climate community, GEOSS will:

Enhance the collaboration mechanism between observation organizations and
research communities with users of climate information to make maximum use of
the observations, analyses and products.

Support implementation of actions called for in the GCOS Implementation Plan and
the relevant IGOS-P Theme Reports.

Promote the establishment of data archive centres for all ECVs.

Promote institutional commitments to provide integrated global analyses of all
ECVs.

Develop data integration facilities for exchanging data, products and information
between climate sectors and socio-economic benefit areas.

Emphasize detection of current and historical climate changes and their impacts
linked with other societal benefit areas such as disaster, health, water, ecosystem
and agriculture by combining the natural scientific data and socio-economic
information and enforcing paleoclimate research approaches.

Develop and operate new in sifu and/or space-based observation instruments for
the observation of ECV such as cloud and aerosol properties and their vertical
profiles, ocean salinity, ocean carbon and nutrients, soil moisture and ground water,
CO, and other greenhouse gasses.

10 Year Targets 4 4 Climate

Working with the climate community, GEOSS will:

Provide support to the development of a long-term strategy, which encompasses
progress in observation, data assimilation and modelling.

Support implementation of actions called for in the GCOS Implementation Plan and
the relevant IGOS-P Theme Reports.

Promote new and extended re-analysis programmes for the oceanic, terrestrial and
atmospheric domains.

Contribute to major advances in the monitoring and predictability of climate on
seasonal, interannual and decadal time scales, including the occurrence of extreme
events.

Establish an evaluation mechanism for climate product applicability to socio-
economic benefits.

Support climate sectors to implement tailored approaches to respond to socio-
economic requirements.

Promote implementation of an integrated observing system for atmospheric
composition monitoring in support of climate policy through an optimal
combination of ground-based networks, low Earth orbit and geostationary satellites
and models.

Climate
4.4.5 Table of Observation Requirements
Table 4.4.5 includes the ECVs identified in the GCOS Second Adequacy Report.
Each box shows the observational situation for that application. An empty box
indicates that a variable is assumed not to be relevant for this application.
Legend for Table 4.4.5
0- Monitored with acceptable accuracy, spatial and temporal
resolution; timeliness and in all countries worldwide.
1- Monitored with marginally acceptable accuracy, spatial and
temporal resolution; timeliness or not in all countries
worldwide.
2- Not yet widely available or not yet globally monitored, but
could be within two years.
3- Only locally available or experimental; could be available in
Six years.
4 - Still in research phase; could be available in ten years.
Please see Table 4.4.5 on the following page.
66 [ 67]
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Climate

Climate 2

Table 4.4.5 :'S 2 2 % o

Observational Requirement § g % *% g
5 < T g =

Atmosphere domain, Surface measurement

1 Air temperature 1 1 1 1 1

2 Precipitation 2 2 2 2 2

3 Air pressure 1 1 1 1

4 Surface radiation budget 3 3 3

5 Wind speed and direction 1 1 1 1

6 Water vapour 1 1 1 1

Atmosphere domain, Upper air measurement

7 Earth radiation budget (including solar irradiance) 1 1

8 Upper-air temperature (including MSU radiances) 1 1 1 1

9 Wind speed and direction 1 1 1 1

10  Water vapour 3 3 3 3

11 Cloud properties 3 3 3 3

Atmosphere domain, Composition

12 Carbon Dioxide 2 2 2 2 2

13 Methane 2 2 2 2 2

14 Ozone (tropospheric) 2 2 2 2 2

15  Other long-lived greenhouse gases 2 2 2 2 2

16 Aerosol properties 3 3 3 3 3

Oceanic domain, Surface measurement

17  Sea-surface temperature 1 1 1 1 1

18  Sea-surface salinity 3 3 3 3

19  Sealevel 1 1 1 1 1

20  Sea state 2 2 2 2

Climate 2

Table 4.4.5 E g g é o

Observational Requirement 8 8 § g Eﬁ’
5 < a < s

Oceanic domain, Surface measurement (continued)

21  Seaice 3 3 3 3

22 Current 2 2 2 2

23 Ocean color (for biological activity) 1 1 1 1

24  Carbon dioxide partial pressure 3 3 3 3 3

Ocean domain, Sub-surface measurement

25  Temperature 2 2 2 2

26 Salinity 3 3 3 3

27  Current 3 3 3 3

28  Nutrients 3 3 3 3

29  Carbon 3 3 3 3

30  Ocean tracers 3 3 3 3

31 Phytoplankton 3 3 3 3

Terrestrial domain

32  Riverdischarge 2 2 3 1 1

33  Water use 2 3 3 3

34 Ground water 4 4 4 4 4

35  Lake levels 3 3 3 3

36  Snow cover 1 1 3 1

37  Glaciers and ice caps 2 2 2 2

38  Permafrost and seasonally-frozen ground 3 3 3 3

39  Albedo 1 1 3 4

40  Land cover (including vegetation type) 2 3 4 3 3

a1 Fraction of absorbed photosynthetically active 1 3 3 1

radiation (FAPAR)
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Water

Climate 2
Table 4.4.5 S ko)
s 2 2 ) 2
. . » 7] = = =
Observational Requirement o a 2 g T
(7] P =
5 < & 2 s
Terrestrial domain (continued)
42  Leaf Area Index (LAI) 1 1 2
43  Biomass 3 4 3 3

44 Fire disturbance

4.5.1 Statement of Need 4.5
Reliable supplies of fresh water are an essential ingredient for human prosperity and

issue at local, national and global scales and changes in water resources are a part of
the history of civilization. Both socially and economically, the impacts of water

with 40% of the World’s population, faced water scarcity, with this percentage
projected to increase as the population grows.

In developing countries, water shortages are a major contribution to poverty and
human misery. Food security, well being, and ultimately economic and political
stability depend upon the ability to provide reliable supplies of clean water. Rapid
population growth and development pressures impose additional stresses on scarce
resources. Drought turns such vulnerable situations into a crisis. Enhanced and timely
information pertaining to water resources has the potential for increasing the
development capability of many of these countries. As a result, there are increasing
human, institutional, and infrastructure needs for access to and use of water cycle data
in water resource management.

Vapour Transport

.

.'-“

- E’bhtlens_&ion -

In addition to water
scarcity concerns, floods are
the number one disaster in terms of
loss of human life and property. On
average, floods affect 140 million people each
year according to the latest World Disasters Report
(IFRC/RCS, 2003). Furthermore, more than 5 million
people die each year from water-borne diseases such as
malaria and cholera.

The Earth’s water cycle

The global water cycle — the transport and distribution of large amounts of water,
associated with its constant phase changes between the solid, liquid and gaseous
states — is therefore one of the most important features of the Earth system, but one
which cannot be described without linkage to the energy cycle on a global scale.

Improving water resource
health, as well as ecosystem functioning. Water is an important, geo-socio-economic management thl’Ollgh

better understanding of
deficits and surpluses are large. In 1995, the World Bank reported that 80 countries, the water cycle
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Major river catchment basins and land-cover
distribution in Africa

Courtesy of Geospace | SPOT Image

Local and regional water cycle variations are correlated between different areas and
seasons, because of the effects of atmospheric and ocean circulations and the
variations in water storage, such as in snow and soil moisture. Even when a more
localized water-related event is addressed, we need to consider its connections with
other areas or regions in the context of the global water cycle variation.
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Today, humans actively manage over 30% of the World’s runoff in the inhabited
regions of the globe (Postel et al. 1996). Management of the World’s rivers and
groundwater has resulted in profound changes in the dynamics of the terrestrial water
cycle. Water development has had major impacts on the quality of the World’s
surface and groundwater and has degraded extensive areas of aquatic and terrestrial
habitat. However, a water cycle measurement capability is inadequate for monitoring
long-term changes in the global water system and their feedback into the climate
system. Furthermore, the quality aspects of surface and groundwater remain largely
unknown in many parts of the World. In those ungauged or information-poor basins,
the lack of data is the major constraint on the development of water resources and
improvement of water management.

To enhance prediction of the global water cycle variation based on improved
understanding of hydrological processes and its close linkage with the energy cycle
and its sustained monitoring capability is a key contribution to mitigation of water-
related damages and sustainable human development. Improved monitoring and
forecast information, whether of national or global origin, if used intelligently, can
provide large benefits in terms of reduced human suffering, improved economic

Water

productivity, and the protection of life and property. In many cases, the combination
of space-based data and high-resolution in sifu data provides a powerful tool for
effectively addressing water management issues, especially in ungauged basins.
Information on water quantity and quality and their variation is urgently needed to
underpin national policies and management strategies, as well as UN conventions on
climate and sustainable development, and the achievement of the Millennium Goals.

Example: A Future Warning System for Preventing a Drought Tragedy

In May 2010, the Central African Famine Relief Agency received word from the
African Centre for Seasonal Climate Predictions and climate observations that the
monsoon would be very weak and rainfall amounts would be only 20% of the
climatological average. International organizations had been monitoring conditions
in Chad and other central African countries and recognized the poor states of crops
from vegetation observations and the record-low river and reservoir levels
throughout central Africa. They were quite prepared for the aid request that came
from the Central Africa Famine Relief Agency asking for phased drought relief over
the next three weeks. Fortunately with their long-range predictions they had known
that drought conditions were a possibility and had begun to stockpile food and other
necessary staples. Relief workers had already volunteered and were ready to work
out of a temporary base that had been set up in Chad. Information was distributed
to the people about the building drought conditions. Through the local drought
relief centres, local conditions were monitored to ensure that no members of society
were missed and that crisis hotspots were identified. The national health agencies
were also alerted and they imposed regulations on industries that were polluting
local waters and began to bring in supplies of fresh water from Zambia and the
Congo in anticipation of the demand. Although there was some hardship the
drought did not result in the direct loss of any lives. Furthermore, people followed
law and order as they obtained their supplies in an orderly way and ensured that
their families and neighbours had sufficient food. This was in contrast to 2004 when
a large number of people died as a result of less intense droughts that had caught
central Africa and the World by surprise, and was acted upon by international
programmes and the developed World only after the media began to report deaths
from starvation and widespread anarchy and looting in society.

4.5.2 Vision and How GEOSS Will Help

The vision for water cycle research and water resources management foresees
observational systems, data assimilation, prediction systems and decision support
capabilities being integrated into a system of systems that supports integrated water
management. It will also enable closure of the water budget on regional and global
scales to the point where effective management is possible across the globe. GEO
Members and Participating Organizations will work with the research communities to
realize this vision.

GEOSS will provide a process for the continuous evolution of the water cycle
observing system. It will do this by inventorying and evaluating existing plans and
new water cycle data needs, and the ability of observing systems to meet those needs.
It will develop action plans to address the needs and ensure that countries and
programmes take steps to meet those needs. There will be support for research and
development activities related to the generation and evaluation of new data products.
Finally, GEOSS will act as a conduit between the capabilities of national observing
programmes, international scientific programmes and global conventions and
policies, and will develop action plans to build capacities in developing countries.

GEO will contribute by working with the user communities to define the needs to be
met by agencies planning water cycle observations. It will offer a framework for joint
planning of expert systems for decision support where water information is an input

Horizontal Cross Section of Rain at 3.00km Height
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TRMM images of heavy rainfall in Fukui,
Japan, on 17 July 2004, showing both
horizontal and vertical distributions
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This section describes how GEOSS component strategies and systems fit together to
produce a comprehensive, coordinated, and sustained system of systems that better
satisfies overall requirements in the identified societal benefit areas.

GEO will employ a range of methods to advance the implementation of the Plan,
tailoring them as required to address each of the various implementation issues. The
methods will include: establishment of standing and specific task-oriented GEOSS
structures; referring specific tasks to participating international organizations or
agencies; coordinating and cooperating with national agencies; collaboration between
international organizations; providing a forum for dialogue and resolution of issues at
varying levels, and advocacy within and across existing systems and other
mechanisms.

Five functional components are identified in the GEOSS 10-Year Implementation
Plan. User requirements are addressed in Sections 4 and 6, and performance
monitoring is addressed in Section 9. The remaining three are addressed here:

* components to acquire observations based on existing local, national, regional and
global systems to be augmented as required by new observing systems;

* components to process data into useful information, i.e. geo-products that are part
of GEOSS, recognizing the value of modelling, integration and assimilation
techniques (including re-analysis) for example, global sea-surface temperature
fields — such geo-products will be prepared in those modelling centres participating
in GEOSS and serve as input to the decision support systems required in response
to societal needs; and

e components required to exchange and disseminate observational data and
information including those for archiving. Components are understood to include
data management that encompasses functions such as QA/QC (Quality
Assessment/Quality Control), access to data, and archiving of data and other
resources.

In common with Spatial Data Infrastructures and services-oriented information
architectures, GEOSS system components are to be interfaced with each other
through interoperability specifications based on open, international standards. Access
to data and information resources of GEOSS will be accomplished through various
service interfaces to be contained within the data exchange and dissemination
component. The actual mechanisms will include many varieties of communications
modes, with a primary emphasis on the Internet wherever appropriate, but ranging
from very low technology approaches to highly specialized technologies.

A key consideration is that GEOSS catalogues data and services with sufficient
metadata information so that users can find what they need and gain access as
appropriate. The Internet is a primary medium for the mechanism to allow users to
access the catalogue of available data and products, with hardcopy media to also be
available as appropriate. Users searching GEOSS catalogues will find descriptions of
GEO Members and Participating Organizations and the components they support,
leading directly to whatever information is needed to access the specific data or
service in a harmonized way, independent of the specific provider. In this sense, the
interoperable GEOSS catalogues form the foundation of a more general
‘clearinghouse’. GEOSS data resources can be fully described in context, and data
access can be facilitated through descriptions of other useful analysis tools, user
guides, data policies, and services. Many examples of such clearinghouse facilities

Architecture
5
Architecture of a System
of Systems
5.1

Functional components
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Architecture

Spatial Data Infrastructures

GEOSS will advocate further development of the Global Spatial Data Infrastructure (GSDI) and use of
existing Spatial Data Infrastructure (SDI) components as institutional and technical precedents. SDI's are
concerned with data and information that is ‘geospatial’, i.e. referenced to locations on the Earth, at all
scales. In common with GEOSS, SDI's support a components-based, services oriented architecture that
provides interoperability based on open, international standards. To the extent that GEOSS adopts
identical or compatible standards, GEOSS and SDI components become interoperable with each other as
well. This provides a powerful synergy as GEOSS addresses types of data and information that are not
always geospatial, while SDI's address types of data and information that are not always Earth
observation. Examples of SDI data and information types include transportation, population, political
boundaries, land ownership, socio-economic data, cultural heritage, and minerals, among many others.

GSDI “encompasses the policies, organizational remits, data, technologies, standards, delivery
mechanisms, and financial and human resources necessary to ensure that those working at the global and
regional scale are not impeded in meeting their objectives.”"” A key operational feature of the GSDI is its
Clearinghouse network, which now includes over 400 catalogues in which comprehensive metadata about
available geospatial data is maintained.

Many countries and international organizations are members of GSDI or ongoing participants in the GSDI
Clearinghouse. Among these are: Argentina, Australia, Barbados, Bolivia, Brazil, Canada, Chile, China,
Colombia, Costa Rica, Czech Republic, Dominican Republic, Ecuador, El Salvador, Ethiopia, European
Union, Finland, France, Germany, Guatemala, Honduras, Hungary, India, Indonesia, Ireland, Italy, Japan,
Malaysia, Mexico, Namibia, Netherlands, Nicaragua, Norway, Poland, Senegal, South Africa, Spain,
Trinidad and Tobago, United Kingdom, United States, and Uruguay.

Among the regional and topic-specific organizations participating in GSDI are: Antarctic Geographic Data
Integration Project, Association for Biodiversity Information, Committee for Earth Observation Satellites
(CEOS), Consultative Group on International Agriculture (CIGAR), Environmental Information Systems
Africa, European Umbrella Organisation for Geographic Information, Geographic Information for
Sustainable Development (Africa), Global Disaster Information Network (GDIN), Global Map (ISCGM),
Global Resource Information Database (GRID), Global Water Information Network, Infrastructure for
Spatial Information in Europe (INSPIRE), Intergovernmental Panel on Climate Change (IPCC),
International Geosphere-Biosphere Program (IGBP), Open Geospatial Consortium (OGC), Permanent
Committee on GIS Infrastructure for Asia and the Pacific (PCGIAP), Permanent Committee on SDI for
the Americas, and World Bank Development Gateway.

Although national SDI's share a common architecture and commitment to standards-based
interoperability, specific policies and operational components can vary widely. As one example, United
States law (44 USC Ch 36) and policy (OMB Circular A-16) establishes the U.S. National Spatial Data
Infrastructure (NSDI). The policy states that the NSDI “assures that spatial data from multiple sources
(federal, state, local, and tribal governments, academia, and the private sector) are available and easily
integrated to enhance the understanding of our physical and cultural world”. This policy puts specific
requirements on all agencies that collect, use, or disseminate geographic information to assure that the
resulting data, information, or products can be readily shared and integrated among federal agencies and
non-federal users. In their activities, they must require adherence to the SDI standards for data and
metadata, and must make metadata available online through the GSDI Clearinghouse. The U.S. NSDI
includes various interoperability standards, including Framework Data Standards, Web Mapping Service,
Web Feature Service, and Geographic Markup Language, among other ISO and national standards.

7 Global Spatial Data Infrastructure, http://www.gsdi.org

already exist in the realm of Earth Observation and networked information systems
generally, and many of these already employ interoperable interfaces.

GEOSS will develop a set of guidelines for archiving Earth observations, which will
emphasize that archive centres must have adequate funding to address data growth
and be in a position not only to ensure the perpetuity of incoming data, but also to
safeguard data on ageing or obsolete media.

Historical data, and in some cases contemporary data (particularly in developing
countries), are frequently kept as paper records. They are often stored locally, and
their existence is not well known. The rescue, digital capture, and secure storage of
such data are important to strengthen and broaden the historical records for assessing
trends.

GEOSS will promote the use of common mechanisms for the cataloguing of archives,
including how to access them. All providers need to ensure that archived data and
products provide a statement of the access conditions in terms of the mechanics and
policies. There should also be a well-documented statement of the ancillary data
needed to understand and use basic data sets and products.

5.2.1 Convergence of Observations

One of the goals of GEOSS is to establish a system of systems that can provide timely
data and information for local, national, regional and international policy makers. For
example, near-real-time observations are required to address specific disaster needs
(e.g. submarine seismic and volcanic activity and tsunami propagation) and
significant extreme events in Agriculture (e.g. fire). Consequently, some
participating systems will need to provide real- or near-real-time monitoring, early
detection, and globally integrated observations.

Topic-specific integration of global observations is required by almost all of the
identified societal benefit areas, but each area has a different balance between in situ

and satellite observations.

5.2.2 Observation Continuity

GEOSS will address Earth Observation continuity, emphasized as a fundamental
requirement across the range of societal benefit areas. Continuity is needed for both
basic observation networks and intensive observation focused on selected areas. Only
with assured continuity can users invest confidently in applications that rely on
particular data sets.

In situ observations provide the long-term historical record for most variables and
serve a vital role in applications for various societal benefit areas. There is a declining
trend of observations from in situ atmospheric networks and hydrological networks.
This trend needs to be reversed and these baseline in situ observations must be
sustained. Many in situ observations are provided by research programmes, which do
not have guarantees for long-term funding. Argo is one such programme, which is
now critical to understanding the ocean dynamics and applications in meteorology
and climate. GEOSS should encourage continuity of in sifu observations in
operational services and research programmes.

The continuity of high-temporal-frequency geostationary imagery, high- to moderate-
resolution optical and SAR observations over land, and other critical observations

5.2
Observations
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over oceans needs to be assured. Accordingly, contingency plans of observation
system operators should be sensitive to how their user communities are affected by
interruptions of data and services.

5.2.3 Data Sampling

Sampling problems emerge wherever Earth system processes operate at scales
requiring observations beyond the boundaries of the operating agency, e.g. climate,
weather, river basins, and migratory species. For instance, an atmospheric carbon
dioxide observation system is required to satisfy the objectives and protocols of the
UN Framework Convention on Climate Change. Improving the most sparsely
sampled regions would lead to improvements in estimation of net carbon dioxide
fluxes both locally, as well as in distant regions. Consequently, it is in the global
interest to ensure an adequate sampling network everywhere. Clearly, coordination in
such situations can minimize the duplication of effort, while also bolstering the
credibility and transparency of the sampling programme. GEOSS can enhance
international coordination of investments in observation systems and observation
procedures as well as data exchange, processing, and archiving.

5.3.1 Common Products

GEOSS will place a high priority on data and information products commonly
required across diverse societal benefit areas. GEOSS products include current status
assessments and descriptions, as well as predictive products in each of the domains
of socio-economic benefit discussed in Section 4. Examples of GEOSS status
assessments or descriptions include topography, land cover, vegetation status, soil
moisture, extent of floods, snow cover, wind profile, precipitation, water quality, and
ocean dynamics. Examples of GEOSS predictive products include outlooks,
forecasts, and predictions generated by global and regional Earth system models and
their associated data assimilation systems. These may be direct products in the form
of weather and air-quality forecasts, as well as seasonal and climate predictions, or
indirect products in the form of outputs from specialized models (hydrological
models, ocean models, crop models, health models, biosphere models, etc.) driven by
the predictions of the Earth system models.

To understand the interaction of societies with Earth systems, it is critically important
to blend socio-economic data with Earth Observation data. Consequently, GEOSS
will emphasize promoting the accessibility of socio-economic data products,
including census data, economic activity, and political boundaries.

5.3.2 Modelling and Data Assimilation

GEOSS will advocate harmonized methods in the modelling and analysis techniques
needed to transform data into useful information. Best practices and up-to-date
scientific understanding should be shared broadly. This should include techniques for
estimating and recording quality indicators and representation of uncertainties in
models as well as observation data.

In applications such as climate and weather modelling, methods known as data
assimilation are commonly used. These procedures transform a wide variety of in
situ, airborne, and space-based Earth observation data into parameters that feed into
numerical models of physical, chemical, and biological processes calculated over
time and space. There may be benefit in a targeted effort to enhance sharing across
Earth Observation areas of operational experience in data assimilation.

Architecture

Reanalysis of climate data incorporating new data and techniques provides longer and
more consistent data sets valuable for climate change research and prediction. Such
reanalysis products have found widespread applications in studies of climate, basic
atmospheric process, and ocean modelling. Reprocessing of satellite data is becoming
common as algorithms are improved. Establishing continuing capabilities for
reprocessing and reanalysis is essential. GEOSS will work with operational agencies,
space agencies and international research programmes to develop coordinated
systems of reanalysis and reprocessing of Earth Observation data in order to ensure
the provision of historical data sets.

5.3.3 Data and Product Quality

GEOSS will advocate the association of quality assessments with all Earth
Observation data. It is clear that observation data of known quality from calibrated
sensors are essential. For instance, the ability to perform long-term “traceability” is
highly dependent on complete and accurate metadata about precision and accuracy.
Calibration must be addressed during product creation, and validation is required to
ensure the quality of the resulting product. In addition to useful quality descriptions,
greater standardization of quality control procedures may be needed. Quality control
procedures should be developed and implemented. These should include provision for
calibrating space-based instruments through solar and lunar observations and
coordinating defined Earth sites for vicarious calibration.

Collecting data from remote in situ sites, marine buoys, and atmospheric profilers
remains a challenge in many parts of the World. This is often simply because of the
remoteness of sites, and/or poor communication structures. Enabling a wider
exploitation of existing capabilities will be important. Examples are the WMO
network, the data capture capability and transfer capability of geostationary weather
satellites, and the services based upon commercial satellites such as the EUMETSAT
dissemination system (EUMETCast). In addition, the Internet, which is already
important in many areas, will be an increasingly important mechanism as availability
and accessibility improve, particularly in remote areas and developing countries.

GEOSS will promote data management approaches that encompass a broad
perspective of the observations data life cycle, from input through processing,
archiving, and dissemination. In some instances, Earth Observation systems have met
the needs of an immediate user community, but lack the documentation or procedural
rigour needed for the data to be broadly exchanged with other communities or to be
useful for long-term applications. Data dissemination problems are encountered with
restricted and charged data resources, as well as with open and free data, and with data
archives as well as real-time data sources. The level of data dissemination practice
must be raised to meet the needs of the many disciplines and the varying access
requirements of the global Earth Observation community.

Improvements in communications management are also important, whether handled
as an integral data management function or treated as an outside utility. Earth
Observation systems utilize many types of communication technologies depending on
the particular data, product, and timeliness needs of the user. For instance, observation
collection systems may involve data exchange among satellites in orbit or floppy
disks sent by mail from remote rain forest locations; disaster-warning systems may
involve broadcast TV alerts and messages displayed on highways. For many Earth
Observation applications, the medium of choice will be the Internet, but system
designers need to think globally when choosing appropriate communications
technologies. This is particularly true for developing countries.

54
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5.5
Interoperability
arrangements

Interoperability, in this context, refers to the ability of applications to operate across
otherwise incompatible systems. In order for interoperability to be broad and
sustainable, fewer arrangements, each accommodating many systems, are preferred
over many arrangements each accommodating a few systems. Interoperability should
focus on interfaces, defining only how system components interface with each other
and thereby minimizing any impact on affected systems other than interfaces to the
shared architecture.

Interoperability arrangements must be based on non-proprietary, open standards, and
profiles must be specified when standards are not sufficiently specific. Rather than
defining new specifications, GEOSS should adopt standard specifications agreed
upon voluntarily and by consensus, with preference given to formal international
standards such as ISO. All interface implementations should be specified in a
platform-independent manner, and verified through interoperability testing and public
demonstrations. In the instances cited below, the service standards are widely
deployed in commercial products and are also available free as open source software
implementations. GEOSS will transition to more advanced standards as they evolve
in these and other relevant areas.

Open Standards and Intellectual Property Rights

Architecture

GEOSS will not require any commercial or otherwise proprietary standards, following the policy that
software components must have open-standards-based interfaces. An ‘open standard’ is a standard
specification that is not restricted in its use. This is a matter separate from whether the document that
expresses the specifications may be subject to Intellectual Property Rights (IPR) restrictions. (For
instance, standards bodies such as ISO rely on sales revenue from standards documents to support their
operations.)

A goal of GEOSS is that multiple software implementations compliant with the open standards should
exist for the most commonly used components. Such software may be subject to IPR restrictions, typically
expressed as a licensing agreement.

In light of its capacity building commitments, a further goal of GEOSS is that at least one of the
implementations for the most commonly used components should be available to all implementers
‘royalty-free’ (i.e. having no requirement for recurring payment).

GEOSS also encourages the development and verification of software that has no restrictions on being
copied, modified or redistributed. Such software is typically distributed in the form used by programmers
(‘source code’), and is therefore commonly known as ‘open source’. Given the lack of restrictions on its
use, open source software typically requires payments at roughly the cost of distribution.

It should be noted that distributors may disclaim responsibility to repair defects or otherwise update
royalty-free or open source software, relying instead on a network of developers who contribute updated
versions on a best-effort basis.

GEOSS interoperability arrangements are to be based on the view of complex systems
as assemblies of components that interoperate primarily by passing structured
messages over network communication services. By expressing interface
interoperability specifications as standard service definitions, GEOSS system
interfaces assure verifiable and scaleable interoperability, whether among
components within a complex system or among discrete systems.

It should be understood that the GEOSS approach to interoperability does not require,
for example, that all participating systems use the same data format. Rather, it is only
necessary that all participating systems provide a precise definition of their data

formats and how the data is accessed. This access mechanism is called a ‘service’ and
a precise service definition lets other systems designers know how to get the data
appropriately. This is because the interoperability specification states exactly how the
service and the data must be described. (These descriptions are ‘metadata’.)

GEOSS service definitions are to specify precisely the syntax and semantics of all
data elements exchanged at the service interface, and fully describe how systems
interact at the interface. At present, the systems interoperating in GEOSS should use
any one of four open standard ways to describe service interfaces: CORBA, Common
Object Request Broker Architecture; WSDL, Web Services Definition Language;
ebXML, electronic business Extensible Markup Language, or UML, Unified
Modelling Language.

Systems interoperating in GEOSS agree to avoid non-standard data syntaxes in
favour of well-known and precisely defined syntaxes for data traversing system
interfaces. The international standard ASN.1 (Abstract Syntax Notation) and the
industry standard XML (Extensible Markup Language) are examples of robust and
generalized data syntaxes, and these are themselves interconvertible.

It is also important to register the semantics of shared data elements so that any
system designer can determine in a precise way the exact meaning of data occurring
at service interfaces between components. The standard ISO/IEC 11179, Information
Technology-Metadata Registries, provides guidance on representing data semantics in
a common registry.

A major concern in GEOSS is the set of standards for archiving data and other
resources that are acceptable to both providers and users. Communities with
particular expertise in archiving, such as those data managers associated with the
World Data Center programme managed by ICSU (International Council for
Science), will provide advice on archival standards. Archived data should be well
documented, be stored using known and published standards, and be readily
transferable to a standard format for data exchange.

Many Earth Observation catalogues that require interoperability at the search service
have adopted the international standard used for catalogue search (ISO 23950
Protocol for Information Search and Retrieval). This search service is interoperable
with the broadest range of information resources and services, including libraries and
information services worldwide as well as the Clearinghouse catalogues supported
across the Global Spatial Data Infrastructure now implemented in more than 50
countries. This standard search service also has demonstrated interoperability with
services registries using either an ebXML metadata model or UDDI (Universal
Description, Discovery, and Integration).

Data and information resources and services in GEOSS typically include references
to specific places on the Earth. Interfaces to discover and use these geospatial data and
services are agreed upon through the various Spatial Data Infrastructure initiatives.
These include the ISO 23950 search service interface standard, as well as a range of
ISO standards covering documentation and representation, and place codes.

The standard for geospatial metadata is ISO 19115: Geographic Information —
Metadata. This standard facilitates the exchange and integration of data and
information by giving a standard description of the identification, extent, quality,
spatial and temporal scheme, spatial reference and distribution specifics of geospatial
data.
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5.6
Collaboration mechanisms

5.7
Initially identified
GEOSS systems

Services providing access to Earth Observation data and products often include
significant requirements for assuring various aspects of security and authentication.
These range from authentication of user identity for data with restricted access, to
notification of copyright restrictions for data not in the public domain, and to
mechanisms for assurance that data is uncorrupted. In addition to security,
accommodations will be made for necessary data and information charges and fees,
when appropriate.

Other standards typically are needed for the appropriate interchange of particular
kinds of data. These include standards on calibration and methodology, among many
others. GEOSS will promote convergence to common standards for each of these
various aspects.

GEOSS will provide coordination and cost-and-benefit-sharing mechanisms that
address several challenges plaguing typical international efforts requiring
collaboration.

Shared Infrastructure - GEOSS will promote shared infrastructures for Earth
Observation, leading to cost reductions for GEO Members and Participating
Organizations, and provide scientific benefits as well. For example, an oceanographic
cruise to sample plankton diversity can simultaneously collect weather data, and a
terrestrial network for weather observations can also measure pollution. Similarly, the
incremental cost of adding another sensor to a satellite platform with spare capacity
is much smaller than building, launching and operating another satellite. In general,
sample co-location often yields savings. This is because the costs of single
observations are often quite high (especially in remote places), but the incremental
costs of additional observations at the same place are relatively small.

Multi-Use Systems - Efficiency can also be realized by designing Earth Observation
systems from a multi-use perspective as envisioned in GEOSS. For instance, weather
data are necessary inputs to all the societal benefit areas specified in the Framework
Document. An optimal observation system for, say, weather forecasting, would not
likely be optimal or even sufficient for climate, ecosystems, agriculture or health.
However, a mechanism promoting coordination of user requirements can expose
opportunities for synergy among users with similar observation needs.

Shared Costs and Benefits - A mechanism for cost and benefit sharing such as
GEOSS can often lead to a substantial improvement in an observation network. For
instance, the accuracy of weather forecasting models is limited by upper air
observations in the Southern Hemisphere, and particularly over Africa and South
America. In the context of many of the developing countries located there, the
national benefits of making such observations do not justify the cost, given all the
other demands on national resources. Cost sharing can be crucial whenever the
principal benefits of a given observation accrue at a scale or location that differs from
the jurisdiction of those best placed to make it.

GEOSS will be based on existing observing, data processing, data exchange and
dissemination systems, while fostering and accommodating new systems operated by
GEO Members and Participating Organizations, as needs and capabilities develop.
The technical commitments of a GEO Member or Participating Organization will
apply only to those contributions that they have identified.

One of the initial tasks for GEOSS will be to establish and maintain an inventory of
contributing systems. Annex 3 shows GEO Members and Participating Organizations

Architecture

that have so far provided an informal indication to contribute to the initial GEOSS
with the noted systems.

To enable implementation of the GEOSS architecture, certain actions need to be
undertaken as a first priority, as follows:

2 Year Targets 5 Architecture

GEOSS will:

Advocate formal commitments of contributions by GEO Members and
Participating Organizations, including agreement to adhere to GEOSS
interoperability specifications.

Produce a publicly accessible, network-distributed catalogue maintained
collectively under the auspices of GEOSS. The catalogue will include information
on GEO Members and Participating Organizations and the components they
support. The catalogue system will itself be subject to GEOSS interoperability
specifications, including the standard search service and geospatial services.

Establish and maintain a process for reaching interoperability arrangements,
informed by ongoing dialogue with major international programmes and consortia.
That process is to be sensitive to technology and accessibility disparities among
GEO Members and Participating Organizations, and must include mechanisms for
upgrading arrangements.

Advocate use of existing Spatial Data Infrastructure (SDI) components as
institutional and technical precedents in areas such as geodetic reference frames,
common geographic data, standard protocols, and interoperable system interfaces,
among other components.

Establish and maintain baseline sites for global in sifu networks.

Develop a cost-and-benefit-sharing mechanism(s) for observations by which an
optimum observation system can be realized.

Provide a framework for securing the future continuity of necessary observations
and initiating new observations.

Facilitate the analysis of the current and planned systems for data transfer and
dissemination by GEOSS members.

Facilitate a common understanding of future capabilities at a global level for data
dissemination.
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The societal benefits of Earth Observation cannot be achieved without data sharing. 6,1
The following are GEOSS data sharing principles: o .
s & prineip Key principles
* There will be full and open exchange of data, metadata, and products shared within
GEOSS, while recognizing relevant international instruments and national policies
and legislation.

e All shared data, metadata, and products will be made available with minimum time
delay and at minimum cost.

e All shared data, metadata, and products for use in education and research will be
encouraged to be made available free of charge or at no more than the cost of
reproduction.

Use of data or products does not necessarily imply agreement with or endorsement of
the purpose behind the gathering of such data.

Opportunities include synergies among the systems operating in the different user .2

domains and serving the different communities of users. It is expected that there will

be a large increase in the volume of Earth Observation data. In addition to distributed Data management
data archives and integration systems, data management facilities will be used for

diverse and large-volume Earth Observation data from inhomogeneous information

sources in cooperation with existing data centres that will keep their institutional

identity and mandates. Thus, GEOSS will facilitate:

* life-cycle data management for large volume data from leading-edge storage
technology

e utilization of advanced database technology that enables multi-layered
visualization of various types of data

* integration of natural science data and human societal data by standard co-
registration techniques for data and geographic information

* new value-added products resulting from data and information fusion of diverse
and large volume Earth Observation and socio-economic data 138

* implementation of international information sharing capabilities through an open
and accessible system using appropriate international standards

» free availability of standardized metadata through a standard Internet-based
catalogue search service, supporting multidisciplinary data and information search.
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6.3
User involvement and
user support

Data and Users

The GCOS Climate Monitoring Principles are a useful guideline for Earth
observing systems in general. They aim to ensure high-quality data and products.
These ten basic principles were adopted by the UNFCCC through Decision 5/CP.5
in 1999, as a means of ensuring such a homogeneous climate record for the future.

GCOS Climate Monitoring Principles
Effective monitoring systems for climate should adhere to the following principles:

1. The impact of new systems or changes to existing systems should be assessed
prior to implementation.

2. A suitable period of overlap for new and old observing systems should be
required.

3. The results of calibration, validation, data homogeneity assessments and
assessment of algorithm changes should be treated with the same data.

4. A capability to routinely assess the quality and homogeneity, including high-
resolution data and related descriptive information for data on extreme events
should be ensured.

5. Consideration of environmental climate-monitoring products and assessments,
such as IPCC assessments, should be integrated into national, regional and
global observing priorities.

6. Uninterrupted station operations and observing systems should be maintained.

7. A high priority should be given to additional observations in data-poor regions
and regions sensitive to change.

8. Long-term requirements should be specified to network designers, operators
and instrument engineers at the outset of new system design and
implementation.

9. The carefully planned conversion of research observing systems to long-term
operations should be promoted.

10.Data management systems that facilitate access, use and interpretation should
be included as essential elements of climate monitoring systems.

In 2003, the UNFCCC, through Decision 11/CP.9, requested the Subsidiary Body
to expand these principles. The expanded principles, agreed by WMO at its
Fourteenth Congress and adopted by CEOS at its Seventeenth Plenary, contain an
additional 10 principles specifically relating to satellites.

GEOSS will regularly involve users in reviewing and assessing requirements for
Earth Observation data, products and services. The benefits of GEOSS will be
realized globally by a broad range of user communities, including managers and
policy makers in the targeted societal benefit areas, scientific researchers and
engineers, civil society, governmental and non-governmental organizations, and
international bodies, such as those tasked with implementing multilateral
environmental agreements. Engagement of users in developing countries will
maximize their opportunities to derive benefits from GEOSS.

GEO will perform a coordination role to address the adequacy, efficiency, and
integrative way user requirements are being met and transmit recommendations for
improvements to the relevant contributing systems.

The needs of users, and the technical solutions to those needs, change with time.
GEO will organize regular GEOSS User Fora among and within societal benefit areas
or sub-areas, making use of user communities where they exist and catalyzing the
formation of new ones where they do not. It will also create an appropriate
mechanism for coordinating user requirements across societal benefit areas. The

function of the User Fora will be to document and review user requirements, assess
the extent to which they are being met, and make recommendations to GEO with the
objective of improving the delivery of information appropriate to user needs.

GEO Participating Organizations will continue to play a key role in connecting users
and Earth Observation systems. Although GEOSS focuses on global issues, involve-
ment of local and national users is also essential, in order to address issues that have
global implications.

In many cases, tools and/or manuals are needed to handle the data and products.
GEOSS will encourage the development of the appropriate tools and manuals for
users, and the provision of help desks in order to make GEOSS “user-friendly.”

GEOSS will promote more effective transition of Earth Observation technologies,
proven in the research environment, into operational use. Research strategic plans
should not only address continued investment in research, but should also consider
how to turn a successful research system into an operational system. Research space-
based observation missions, once proven successful and useful, need to be transferred
into operational services through collaboration among space agencies and operational
agencies. It will be necessary to evolve experimental or research-based in situ
observations into operational services in order to provide long-term monitoring
capabilities.

Because of the rapid pace of technological change, continuous and evolutionary
system development is necessary to keep Earth Observation systems effective and
efficient. Clearly, the science and practice of Earth Observation has a continuing need
for improved sensors, sampling strategies, and networks, among many other
components. New technologies often provide better coverage or precision at lower
cost, and occasional breakthroughs lead to societal benefits hardly considered
possible before. However, for changes to be effective in observation networks and
systems, there need to be assurances that long-term consistency and homogeneity will
be preserved.

GEOSS will promote coordination between observation and research, which includes
WCRP, IGBP, and other international research programmes. Strong collaboration
with the research community, represented by ICSU and other organizations, will
further refine required analyses and products. GEOSS will provide access to the
observations and data necessary for research communities, while research outcomes
will have an impact on observation system planning and system design.

GEO will advocate research and development in key areas to facilitate, on an ongoing
basis, improvements to Earth Observation systems, including:

e improved and new instrumentation and system design for in situ, airborne, and
space-based observation on a long-term basis

* life-cycle data management, data integration and information fusion, data mining,
network enhancement, and design optimization studies, and

* development of models, data assimilation modules, and other algorithms that are
able to produce global and regional products more effectively.

GEOSS implementation will promote research efforts that are necessary for the
development of tools required in all societal benefit areas. It will also encourage and
facilitate the transition from research to operations of appropriate systems and
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6.5
Radio frequency protection

techniques. This includes facilitating partnerships between operational groups and
research groups.

In order to enable the various functions of GEOSS, it is necessary that appropriate
frequency allocations exist and are protected. The frequency allocations will be
necessary both for telecommunications and for observing systems. In some observing
systems, the required radio frequency will be determined by physics. The full set of
GEOSS required radio frequency allocations must take into account national
frequency plans as well as those of the International Telecommunication Union (ITU).
To this end, GEOSS will:

* review allocations of radio-frequency bands and assignments of radio-frequencies
to GEOSS related activities for requirements (telecommunications, instruments,
sensors, etc.) and research purposes

e coordinate with GEO Members and Participating Organizations to ensure the
proper notification and assignment of frequencies, and to determine their future use
of the radio spectrum

e keep abreast of the activities of the Radio Communication Sector of the
International Telecommunication Union (ITU-R), and in particular of the Radio
Communication Study Groups

» prepare and coordinate proposals and advice to GEO Members and Participating
Organizations on radio-regulation matters pertaining to GEOSS activities with a
view to ITU Radio Communication Study Groups, Radio Communication
Assembly, World Radio Communication Conferences and related regional and
global preparatory meetings

* facilitate the coordination among GEO Members and Participating Organizations
for the use of frequency bands allocated to GEOSS activities with respect to:
(i) coordination of frequency use/assignments between countries, and
(ii) coordination of frequency use/assignments between various radio communi-
cation services sharing the same band

e facilitate the coordination among GEO Members and Participating Organizations
and other international organizations that address radio-spectrum planning,
including specialized organizations (e.g. CGMS, SFCG, IUCAF) and regional
telecommunication organizations (e.g. CEPT, CITEL, APT), and

e assist GEO Members and Participating Organizations, upon request, in the ITU
coordination procedure of frequency assignment for radio communication systems
sharing a frequency band.

Data and Users

The targets given below are in addition to specific targets given for each of the nine
societal benefit areas in Section 4 of this document. The targets given here also relate
to overarching data management issues that need to be addressed.

2-Year Targets 6 Data in the Service of Users

GEOSS will:

Establish a mechanism for coordinating user needs within the various societal
benefit areas.

Facilitate, with relevant countries and international organizations, the development
and availability of data, metadata, and products commonly required across diverse
societal benefit areas, including base maps and common socio-economic data.

Advocate, through appropriate representations to the International Tele-

communication Union, the protection of radio frequencies critical to Earth
observation.

6-Year Targets 6 Data in the Service of Users

GEOSS will:

Facilitate data management approaches that encompass a broad perspective of the
observation data life cycle, from input through data acquisition, processing,
archiving, and dissemination, including analysis and visualization of large volumes
and diverse types of data.

Advocate and facilitate international information sharing capabilities through
appropriate technologies, including, but not limited to, Internet-based services.

10-Year Targets 6 Data in the Service of Users

GEOSS will:

Facilitate sharing of data and products among the societal benefit areas and their use
for decision-making support.

Advocate new and increased efforts to enhance data availability and usability
beyond the 10-year implementation period.

6.6
Targets
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Capacity Building

Capacity building is an integral part of the implementation strategy of GEO and is a
cross-cutting component for the societal benefit areas identified and discussed in
Section 4. Specific capacity building activities, however, need to be tailored to suit
regional or local requirements on the basis of existing capacity.

The most efficient means to improve the geographic coverage of the Earth observing
system is to encourage wider participation from all countries. The capacity building
envisaged within this context must extend beyond training of qualified technical
personnel to operate the observing instruments, to include building of a broader
community that will be trained in the development, interpretation and utilization of
value-added products from the observations. Capacity building initiatives must
therefore target a spectrum of citizens — from the general public, to scientists, to
managers, to decision-makers. This is essential to ensure that all countries benefit
from GEOSS.

Many potential GEOSS components have made significant progress in developing
capacity, but linkages and partnerships between these activities are critical to ensure
sustainability and the most effective use of resources.

The UNCED (1992) definition of capacity building encompasses a country’s human,
scientific, technological, organizational, and institutional resources and capabilities.
A fundamental goal of capacity building is to enhance the abilities of stakeholders to
evaluate and address crucial questions related to policy choices and modes of
implementation among different options for development. These choices would be
based on an understanding of environmental potential and limits and of the needs
perceived by the people of the country concerned.

The goals of capacity building in GEO will be to strengthen the capability of all
countries, in particular developing countries, to:

1. Use Earth Observation data and products (i.e. process, integrate, model, etc.) in a
sustainable, repeatable manner (both space-based and in situ sensors), with results
or outputs that are consistent with accepted Earth observing standards.

2. Contribute in situ observations to global networks, and access and retrieve
relevant data from global data systems useful for in situ applications.

3. Analyze and interpret data (both in situ and space-based) to derive nationally,
regionally and globally relevant information and provide decision-support systems
and tools useful to decision-makers.

4. Integrate Earth Observation data and information with data and information from
other sources for a comprehensive and holistic view and understanding of
problems in order to identify sustainable solutions.

The GEO capacity building strategy takes its lead from the emerging understanding
of Best Practices derived from a study of successful and less successful approaches
from the past. The GEO capacity building strategy follows the WSSD concept of a
global partnership between those whose capacity needs development and those who
are able to assist in the process, recognizing that activities have intertwined social,
environmental, and economic impacts.

7.1
Introduction

7.2
What is capacity
building?

7.3
Goals
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7.5
Targets

GEO capacity building activities will build on existing local, national, regional, and
global initiatives to achieve the goals of the GEOSS. Capacity building across the
entire continuum of GEOSS activities is crucial for sustained results, whereby each
country must determine the set activities in which it is able to engage. The capacity
building recommendations that are reflected in the 10-Year Implementation Plan are
based on the following considerations:

1. GEO capacity building efforts are funded and sustained, to ensure the continuity
and enhancement of initiatives. These initiatives must be approached as a multi-
level activity — enhancing research capacities, expanding tertiary educational
facilities and training, and creating highly skilled and dedicated technicians.

2. Capacity building activities must respect the needs and recommendations of, and
lessons learned from, previous and existing efforts.

3. Efforts must be based on the recognition that Earth Observation and related
capacity building activities have intertwined social, environmental, and economic
impacts.

4. Sustainable capacity building will only be successful if local and national
stakeholders are partners in the process from the onset, and if there is an ongoing
and long-term political and institutional commitment. Advantage should be taken
of existing experience and capability within regions.

5. Capacity building envisaged here should lead to sustained improvements in Earth
observations and related activities.

6. Capacity building efforts should be directed at maintaining and strengthening
existing structures and developing new infrastructure where necessary.

7. Infrastructure development in regions of poor observational coverage is to be
encouraged on a priority basis to realize maximum societal benefits.

8. Capacity building efforts should aim to move individual countries from a position
of awareness to a position where they take all necessary actions to continuously
improve their own capacity.

9. Capacity building should address not only issues related to data collection, but
also those related to data archiving, data distribution, data analyses, product
creation and interpretation.

10. A variety of outputs, ranging from raw data to processed outputs will be necessary
to meet the needs of various applications. These outputs will have to be tailored
to meet the requirements of the applications envisaged, and adapted to the regional
situations and technological capabilities and continuously improved as the
demand for products increases.

The recommendations given below are in addition to specific capacity building
recommendations and targets identified under Sections 4, 5, and 6. The
recommendations given here relate to overarching capacity building issues that need
to be addressed. They are written being cognizant of the vast array of capacity
building interventions that do exist within various national, regional, and international
organizations. These will need to be considered in the implementation of GEOSS.

Capacity Building

2 Year Targets 7 Capacity Building

GEO will:

Produce a comprehensive review and gaps analysis based on existing regional and
international capacity building efforts as a first step in the implementation of
GEOSS. GEO will facilitate coordination of those efforts with the objective of
achieving the maximum return for the effort expended.

Produce methodologies to monitor and evaluate capacity building initiatives
relating to Earth Observation systems.

Facilitate, with existing international, regional and national efforts, the maintenance
and strengthening of education, training, research, and communication so that each
country reaches and sustains a level of capability that enables them to participate in
GEOSS, receiving maximum benefits from it according to their needs.

Facilitate, with developing countries and across all societal benefit areas, the
establishment and maintenance of baseline sites for global in situ and remote-
sensing networks that cannot always be justified on national grounds alone, in
cooperation with relevant global research programs and activities to ensure that
synergies in observations and understanding are achieved. Examples include the
inadequacy of GCOS, GTOS, GOOS, and Global Geodetic Observing System
(GGOS) sites in developing countries and the need to establish a minimum set of
oceanic, terrestrial and atmospheric reference stations for long-term observations of
key variables.

Develop a network of experts involved in existing local, national and global
capacity building initiatives related to Earth Observation to facilitate the task of
furthering capacity building, and inform the GEO Members and Participating
Organizations of existing efforts in capacity building. GEO will encourage users to
access this knowledge base.

Encourage, in each societal benefit area, the development of capacity building
components as a requirement to any network, project, activity, or user forum that
will be a component of GEOSS.

Facilitate access to data and models, particularly for developing countries.

Develop recommended priorities for new or augmented efforts in capacity building,
to meet the objectives of the overall GEOSS 10-Year Implementation Plan.

6 Year Targets 7 Capacity Building

GEO will:

Advocate funding of multinational projects to leverage the end-to-end value of
observations including the establishment of necessary infrastructure.

Produce monitoring and evaluation mechanisms aimed at determining the efficacy
of GEO capacity building efforts.
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Facilitate education and training to provide a global base of technical expertise for
GEOSS.

Develop recommended priorities for new or augmented efforts in capacity building,
to meet the objectives of the GEOSS 10-Year Implementation Plan.

10 Year Targets 7 Capacity Building

Within 10 years, GEO will seek to have in place a sustained capacity building
strategy that will have significantly strengthened the capability of all countries, and
particularly of developing countries, to:

e Use Earth Observation data and products (e.g. process, integrate, model)
following accepted standards.

» Contribute to, access, and retrieve data from global data systems and networks.
* Analyze and interpret data to enable development of decision-support tools.

 Integrate Earth Observation data and products with other data and products, for
a more complete view and understanding of problems and derived solutions.

* Improve infrastructure development in areas of poor observational coverage.

Develop recommended priorities for new or augmented efforts in capacity building.

OUTREACH
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Outreach

GEOSS outreach activities and the resulting dialogue will provide many benefits.
They will: inform individuals or stakeholders to enable better decision making;
inform GEOSS principals, providing for continuous improvement of the “system of
systems”; and increase understanding among policy makers and the general public to
ensure appropriate support for Earth Observation systems.

The overall objective of the GEOSS outreach component is, therefore, to promote and
increase the general awareness of the benefits of Earth Observation, in the broadest
sense possible. The key target audiences will be the present and future users,
beneficiaries and sponsors of relevant systems. The Outreach Plan should be
considered a flexible component. It can be adapted in response to major strategic and
operational developments that might occur during the 10-year implementation period.
It will also include ways to measure its success.

Decision-makers and the general public will be two target groups for Earth
Observation promotion activities. In the past, material generated for these groups has
been insufficient and not always “tailored” to their needs (frequently focusing on
engineering/technology/science). Several examples exist where properly driven Earth
Observation promotion has successfully attracted further governmental and public
attention.

The main objectives of outreach activities are to:

e convince key audiences that past, present, and future investments in Earth
Observation are delivering tangible socio-economic benefits, and thereby
encourage more countries and organizations to participate actively in GEOSS

e show the practical applications of Earth Observation and their relevance to
government policy, socio-economic growth, and the interests of citizens

e increase public awareness of GEOSS scientific achievements, technology
advances, applications and capabilities, as well as benefits and support to
environmental management.

The outreach component has to address a wide range of audiences, including diverse
language groups, differing national interests, all age groups, varying levels of
technical sophistication, and high to low political influence.

While all materials will be Internet-based, it is essential to recognize that hard copies
(paper, CDs) will be necessary to reach all communities.

8.3.1 Decision and Policy Makers

This audience includes, primarily, political-level entities and representatives of GEO
Members and Participating Organizations, as well as those responsible or interested
in the exploitation of Earth Observation data and information. Typically included in
this category are ministers, parliamentarians and specialized government committees,
high-level civil servants, relevant national and international organizations, and user
groups. All need to be shown, beyond the specific technicalities, the usefulness of
Earth Observation information and data to solve their sector issues (e.g. ecosystem
management, disaster management, agriculture, energy, health, etc.).

8.3.2 General Public

The general public includes the “man-in-the-street” as well as opinion makers from
the media (press, TV, radio), who need to be familiarized, through quality
information, with Earth Observation achievements. The goal is to increase confidence
in public investment in this sector and raise awareness of the potential contribution

8.1
Introduction

8.2
Objectives of GEOSS
outreach

8.3
Outreach audiences
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that Earth Observation tools and information can provide in everyday life. In today’s
“information society,” the “image” of Earth Observation can be channeled to the
general public in an extremely effective way. The requirement is for effective and
appealing sets of information.

8.3.3 Industry, Value Adding Companies (VAC) and Service Communities

Existing initiatives already link the industrial, non-governmental, academic and
government sectors to promote the understanding and use of Earth Observation for
societal and economic benefit. GEOSS could liaise with these types of initiatives to
create a better dialogue with the industrial world. Service industries are also to be
considered for possible outreach activities, since they are probably not fully aware of
the potential economic benefits and markets that can be derived from Earth
Observation. Public/private partnership should also be encouraged in this sector. A
first set of actions could be directed towards existing, sector-specific industrial
associations.

8.3.4 Scientific and Technical Communities

This audience includes R&D institutions, universities, government laboratories, non-
governmental bodies, and industry. The interest of these communities must be drawn
to the potential support Earth Observation can provide to their research and
investigations, also in order to complement and improve their scientific and technical
achievements, exploiting the multidisciplinary nature of Earth Observation data, and
facilitating the transfer of technology and know-how.

8.3.5 Education Community

This audience includes primary and secondary schools as well as universities.
Outreach promotion of Earth Observation to schools is meant to trigger and generate
awareness of teachers and students of Earth Observation techniques as part of basic
education and of Earth Observation products and services as useful and modern tools
for teaching and learning. Today’s students will, in the medium term, become
decision-makers or potential data users and therefore need to be trained early to fully
appreciate the usefulness of, and benefit from, Earth Observation programmes. This
will involve the development of ad hoc educational curricula.

8.3.6 NGOs and Public Interest Advocacy Groups

NGOs include non-governmental organizations devoted to specific or cross-sectoral
issues such as environment, sustainable development, health, agriculture, energy use,
cooperation with developing countries, etc. Public Interest/Advocacy Groups include
citizen groups capable of influencing public opinion and of lobbying with decision-
makers for their specific causes. Outreach promotion activities towards these
categories could support and complement actions towards the general public in
OECD and developing countries.

8.3.7 International Financial Institutions and Official Development Assistance
Agencies

This audience includes international and national investment institutions and
technical/development assistance organizations devoted to cooperation with

Outreach

developing countries. Outreach promotion activities directed at these institutions and
organizations will increase their knowledge of Earth Observation benefits, thus
encouraging the inclusion of Earth Observation programmes in developing country
investments, and promoting appropriate partnerships to ensure the related capacity
building activities.

8.4.1 Short Term (Two-year)

GEO will produce and begin to implement an outreach plan directed toward key
target audiences, including decision-makers and policy makers; educators and
trainers; the general public; industry and service communities; scientific and technical
communities; non-governmental organizations; public interest advocacy groups; and
international financial institutions and official development assistance agencies.

8.4.2 Medium and Long-term (6 to 10 Year)

All target audiences should be reached, although with different priority levels and
resources. Decision-makers, educators and trainers, and the general public will
remain of highest priority. In the longer term, priority will be given to private sector
needs for triple bottom line reporting.
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Performance Indicators

GEO Members and Participating Organizations will require evidence that the
implementation of GEOSS is measurably beneficial in order to assure continuing
support. This Reference Document has identified a number of specific actions for
implementation in the short term (2 years), medium term (6 years), and long term
(10 years). This section sets out the proposed mechanism for assessing the
performance of the 10-Year Implementation Plan against these goals.

It is proposed to use a broadly recognized four-part system of indicators for assessing
the performance of GEOSS as described below. An early task of GEO will be to work
out the details of these indicators.

These quantify the effort and resources committed to the GEOSS implementation.
They include:

e Number of staff in the GEO Secretariat, including both those resourced by GEO
and seconded to GEO, and classified into professionals and support staff.

* Total budget of the GEO Secretariat, broken down by:
- fraction spent on human resources
- fraction spent on operations (meetings, travel, etc.)
- fraction spent on overheads (office, etc.).

e Number of participating countries and organizations.

e Percentage of due contributions received.

These indicators will be provided annually and will form part of an Annual Report.

The total cost for implementing GEOSS will be significant, but only limited resources
will need to be provided through GEO. Most of the resources will be provided
through existing national and international mechanisms, and by voluntary
contributions to special projects. There are a number of input indicators that could be
applied to measuring the global level of resource commitment to Earth Observation
systems, particularly those participating in GEOSS.

These indicators quantify the auditable products delivered in the reporting period.
They include:

* implementation plan targets achieved
 reports issued (including standards and protocols and scientific papers published)

* meetings held and documented, including duration, location, outputs, number and
origin of participants

* number of users of GEOSS Internet-based resources, data and products.

These indicators will be provided annually and will form part of an Annual Report.

Outcomes are a measure of the effectiveness of the GEOSS process in terms of the
improvements to the Earth observing system. In effect, they relate to the specific
actions set out in each section and summarized in Section 10, and in relation to the
targeted areas of current deficiency and promised improvement described in
Section 3. The timeline for this reporting will be consistent with the relevant time-
scale of implementation across the ten-year period. Examples of outcomes include:

* new observational products traceable to GEOSS

* percentage interoperability achieved between collaborating systems

9
Performance Indicators
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Impacts

e use of GEOSS-sourced products in major assessments

* improvements in the quantity, quality, timeliness and scope of data delivered
through GEOSS

e degree to which user requirements for observations are met by systems
participating in GEOSS.

This is the assessment of whether the activities of GEOSS have led to significant
improvements in human well-being within the societal benefit areas. Almost by
definition, many of these are measurable only on the decadal timescale, and are
mostly qualitative. The mechanism for assessment is a detailed, external review as
directed by GEO.

PHASED IMPLEMENTATION
AND GEOSS EVOLUTION




GEOSS 10-Year Implementation Plan: Reference Document

Phased Implementation and GEOSS Evolution

GEOSS is a system of systems evolving from and driven by user requirements. This
section sets out a broad sequence for its evolution and implementation.

GEOSS will implement targets in the short- (2-year), medium- (6-year) and long- (10-
year) term for the nine societal benefit areas identified in Section 4, in a step-by-step
fashion. It is understood that the societal benefit areas are not at the same level of
maturity with respect to having a comprehensive understanding of their Earth
Observation requirements. The implementation schedule will therefore necessarily
differ from area to area.

Table 10.1 is an attempt to indicate an initial phasing and maturity for GEOSS
implementation. It aims to provide an overview as to the current status and prospects
for progress in 2-year, 6-year, and 10-year time frames for each element in the nine
societal benefit areas. The table was generated from an analysis of targets of the
societal benefit areas in Section 4 of this Reference Document. The status of each
element is indicated by “P” for being in a planning phase, “I” for an implementation
phase and “O” for an operational phase. It has not proved possible to include the
Health societal benefit area.

In the table, lines of “observation” indicate deployment of in sifu and space-based
observation systems and their convergence. “Products” indicates generation of key
products, data sets produced by modelling and data assimilation, and synergistic
products generated by integrating data from different sources. “Data management”
includes elements for promoting data sharing and utilization.

In general, the initial 2 years will be devoted to planning how to promote observations
and data sharing for all the societal benefit areas. This will be a critical planning
phase to lay out a detailed implementation plan, do-able and verifiable in 10 years,
within a reasonable resource projection. The 6-year period is another important phase
for carrying out the plan, consolidating the basis of observations, product generation
and data management. The 10-year period is the target period by the end of which
GEOSS needs to be made operational as much as possible. Mechanisms to sustain the
observation system of systems beyond the 10 years will need to be in place. The table
may assist such overall planning of GEOSS implementation.

It is important for GEOSS to have a regular system for assessing progress and
providing feedback for the evolution of the systems. The assessment has to define,
inter alia, the extent to which a comprehensive, coordinated, and sustained system of
systems can be achieved and what actions are needed to ensure relevant feedback.

10.2.1 Involvement of Users in Defining New Requirements

The need for changes in data and information provision, access, and quality are
significant and concern different actors and institutions. Changes will not result from
a single grand plan, but require progressive adjustments to be made as opportunities
arise (e.g. regular reviews of monitoring programmes and establishment or renewal of
observational infrastructures).

For this approach, a distinct and common user requirements database should be
established and maintained for GEOSS, building on and linking to existing user
requirements databases, such as the CEOS/WMO database of user requirements and
observation system capabilities. The database should provide a link between the
observation capabilities, data products requirements and societal benefit areas.
Furthermore, the database should provide a gap analysis mechanism on the basis of
comparison of available observations and data products with the required ones.
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Table 10.1 GEOSS Ten-Year Implementation Plan: Relative Phasing and Maturity of Earth Observation Application

An initial synoptic description of the phasing of GEOSS implementation.
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For updating user requirements, the WMO experience in setting, reviewing, and
updating observational data following their process called the Rolling Review of
Requirements (RRR) could be used as a model. All WMO-supported programmes use
the RRR process, which has become an effective tool for assessing current
capabilities of a global observing system and defining enhancements.

GEOSS will launch a programme to ensure the involvement of users, and to
effectively monitor their needs. User requirements, and the extent to which they are
being met, will be assessed through coordination meetings with those responsible for
the various domain- and agency-based observing systems. GEOSS User Fora should
be held regularly to review the overall progress of GEOSS with respect to meeting the
user needs within and among societal benefit areas. The outcome of the fora will be
important inputs into the updating of the 10-Year Implementation Plan. Further
details are provided in Section 6.6.

10.2.2 Involvement of the Science and Industrial Communities

GEOSS needs to involve the science and industrial communities to ensure
incorporation of technical developments that could enable existing (and new)
requirements to be met, as well as new exploitation techniques that will improve the
utility of GEOSS. This activity should be part of the GEOSS User Fora.

Improvements in the observing system require support from research and
development in several areas. The most important of these are listed below:

* Improved and new instrumentation for in situ and space-based observation.

e Data management, data integration and information fusion, data mining, network
enhancement, and design optimization studies. This must include an evaluation of
trade-offs in performance based on various hypothetical improvements in the
observations.

e Development of models and algorithms that are able to more effectively invert or
assimilate raw observations to produce global products.

» Transition from scientific/technical programmes to operational services.

The involvement of standards organizations and certification bodies in the process
will facilitate the development of user standards.

The GEOSS evolution is driven by user requirements and available capability. These
user requirements and capabilities will grow as time goes by. There will always be an
evolution in terms of future requirements and capabilities. There needs to be a
consistency check between the user requirements and available capabilities. This is a
necessary step to assess how well user requirements are being met by capabilities, and
how well future user requirements can be met by future capabilities, thereby making
it possible to provide user requirements to capabilities feedback, and vice versa.

The relationship between users, Earth systems, science, technologies, and GEOSS is
shown in Figure 10.1. It is important to ensure close links between the user, science
and technology communities and GEOSS in order to decide future user needs and
technological capabilities, and the societal benefits including scientific outcomes.
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Figure 10.1. Relationship between Users, Earth System, Science, Technologies and GEOSS

Requirements from the users are the main driver of GEOSS. The science and technology communities
contribute to GEOSS based on user requirements, and, in turn, provide scientific understanding of the
Earth system and available technologies to the user community and GEOSS. The GEOSS must have the
capacity to evolve over time, as a result of changes in the Earth system itself, the perceived needs of data
users, our developing insights into key processes, and the growing technological capacity to observe
them.
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Glossary and Acronyms

C-band - a category of satellite transmission in the 6 GHz range.

111

GCOS Implementation Plan - Implementation Plan for the Global Observing Glossary of terms

Systems for Climate in Support of the UNFCCC, GCOS-92 (GCOS, 2004).

GCOS Second Adequacy Report - Second Report on the Adequacy of the Global
Observing Systems for Climate in Support of the UNFCCC, GCOS-82 (GCOS, 2003).

global positioning - a category of satellite constellations (e.g. United States Global
Positioning System, European GALILEO, Russian GLONASS, Japanese QZSS) that
provide services for determining position on the Earth.

in situ observations - observations captured locally, i.e. within a few kilometres of
the object or phenomenon being observed. These include measurements taken at
ground stations, by aircraft and sondes, ships and buoys.

integrated (dataset) - data sourced from multiple systems that are combined in a
consistent and scientifically rigorous way.

L-band - the portion of the electromagnetic spectrum allotted for satellite
transmission in the 1 to 2 GHz frequency range.

observation(s) - quantitative or qualitative measurements of environmental and
social variables obtained by instruments or human observers, either in situ or through
remote sensing. Such observations frequently include numerical transformations to
calibrate or interpolate them.

products (observational) - information that is derived from observations, typically
through the processes of collation, synthesis, integration, summarization and
interpretation.

realised niche - that fraction of the potential distribution of a species that is actually
occupied by it.

remote sensing - in general, observations made at a distance. In the GEOSS context
specifically, observations made from satellites in space, in the visible, infrared and
microwave parts of the electromagnetic spectrum, at high, medium and low
resolutions. Airborne, sonde and other forms of near-surface remote sensing are
considered part of in situ observations for GEOSS purposes.

services (observational) - activities that are necessary in support of an observation
system, but are not themselves observations—for example, the development of
standards and the provision of calibrations.

AFRICOVER A regional land cover mapping programme in Africa

ALOS Advanced Land Observing Satellite (Japan)

AMDAR Aircraft Meteorological Data Relay

APT Asia-Pacific Telecommunity

Argo Global array of temperature/salinity profiling floats for
ocean climate observations

AVIRIS Airborne Visible and Infra-Red Imaging Spectrometer

CBD Convention on Biodiversity

CCD Convention to Combat Desertification in countries

experiencing serious drought and/or desertification,
particularly in africa

CDC Centres for Disease Control (United States)

CEOS Committee on Earth Observation Satellites

CEPT European Conference of Postal and Telecommunications
Administrations

CGMS Co-ordination Group for Meteorological Satellites

11.2
Acronyms
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CITEL
CITES
CMS
CORBA
CoML

COSMO-SkyMed

CTBTO
DAPHNE

DEMs
DIVERSITAS

DIWPA
ebXML
ECMWF
ECVs
EEPCo
EUMETNET
EUMETSAT

ENSO
Envisat

ERS

ESSP
EUCOS
FAO
F-NET
GALILEO
GAW
GBA
GBIF
GCOS

GCMD
GCRMN
GECAFS
GEMS
GEO
GEO (of UNEP)
GeoHab
GEONET
GEOSS
GGOS
GHG

GIS

GISP
GLC 2000
GLCN
GLOBEC
GLONASS
GNSS
GMA
GMES
GODAE

Inter-American Telecommunication Commission
Convention on International Trade in Endangered Species
Convention on Migratory Species

Common Object Request Broker Architecture

Census of Marine Life

Observing system (Italy)

Preparatory Commission for the Comprehensive Nuclear
Test-Ban Treaty Organization

Deployment of Asia-Pacific Hazard-mitigation Network for
Earthquakes and volcanoes (Japan)

Digital Elevation Models

A biodiversity research programme of ICSU, UNESCO,
IUBS, and SCOPE

DIVERSITAS Western Pacific and Asia

Electronic business Extensible Markup Language
European Centre for Medium-range Weather Forecasts
Essential Climate Variables

Ethiopian Electric Power Corporation

Network of European Meteorological Services

European Organization for the Exploitation of
Meteorological Satellites

El Nifio/Southern Oscillation

Environmental satellite mission of the European Space
Agency

European Remote Sensing Satellites

Earth System Science Partnership

EUMETNET Composite Observing System

Food and Agriculture Organization (of the United Nations)
Full Range Seismograph Network (Japan)

ESA/EU Global Navigation Satellite System

Global Atmospheric Watch (WMO)

Global Biodiversity Assessment

Global Biodiversity Information Facility

Global Climate Observing System (co-sponsored by ICSU,
I0C of UNESCO, UNEO and WMO)

Global Change Master Directory

Global Coral Reef Monitoring Network

Global Environmental Change and Food Systems
Global Environmental Monitoring Strategy (WHO)
Group on Earth Observations

Global Earth Outlook

Marine Geological and Biological Habitat Mapping

GPS Earth Observation Network System (Japan)

Global Earth Observation System of Systems

Global Geodetic Observing System

Greenhouse Gas

Geographic Information Systems

Global Invasive Species Programme

Global Land Cover 2000

Global Land Cover Network of the FAO

Global Ocean Ecosystem Dynamics Project (of the IGBP)
Global Orbiting Navigation Satellite System (Russia)
Global Navigation Satellite Systems

Global Marine Assessment

Global Monitoring for Environment and Security

Global Ocean Data Assimilation Experiment

Glossary and Acronyms

GOFC-GOLD
GOOS
GOS

GPCC

GPM
GRDC
GSDI
GSN
GTN-H
GTOS

GUAN
Hi-NET
TIAG
IBMN
IBOY
ICSU

IEA

IEC
IFRC/RCS

IGBP

IGOS-P

IHDP
IKONOS
IMBER

InSAR
10C

10CcCp
IPCC
IPR

IRI
ISCGM
ISDR
ISO
ITU
ITU-R

TUBS

TUCN

IWC

IWRM
K-NET/KiK-NET
Landsat

LCCS

LiDAR

LOICZ

MAB

Global Observations of Forest and Land Cover Dynamics
Global Ocean Observing System (hosted by 10C)

Global Observing System (co-sponsored by ICSU, IOC of
UNESCO, UNEO and WMO)

Global Precipitation Climatology Centre (hosted by
Germany)

Global Precipitation Measurement

Global Runoff Data Centre (hosted by Germany)

Global Spatial Data Infrastructure

GCOS Surface Network

Global Terrestrial Network for Hydrology

Global Terrestrial Observing System. (co-sponsored by
FAO, ICSU, UNESCO, UNEP and WMO, hosted by FAO)
GCOS Upper Air Network

Hi-sensitivity Seismograph Network (Japan)
International Association of Geodesy

International Biodiversity Monitoring Network
International Biodiversity Observation Year

International Council for Science

International Energy Agency

International Electrotechnical Commission

International Federation of the Red Cross/Red Crescent
Societies

International Geosphere-Biosphere Programme (of the
ICSU)

Integrated Global Observation Strategy Partnership.
(includes CEOS, FAO, GCOS, GOOS, GOS/GAW, GTOS,
ICSU, IGBP, IGFA, IOC, UNESCO, UNEP, WCRP, WMO)
International Human Dimension Programme

Satellite observing system (commercial)

Integrated Marine Biogeochemistry and Ecosystem
Research

Interferometric Synthetic Aperture Radar
Intergovernmental Oceanographic Commission of
UNESCO

International Ocean Carbon Coordination Project
Intergovernmental Panel on Climate Change

Intellectual Property Rights

International Research Institute for Climate Prediction
International Steering Committee for Global Mapping
International Strategy for Disaster Reduction
International Organization for Standardization
International Telecommunication Union

Radio Communication Sector International
Telecommunication Union

International Union of Biological Sciences

International Union for the Conservation of Nature
International Waterbird Census

Integrated Water Resource Management

Kyoshin Network/Kiban Kyoshin Network (Japan)
Satellite observing system (United States)

Land Cover Classification System

Light Detection and Ranging

Land-Ocean Interactions in the Coastal Zone Project (of the
IGBP)

Man and Biosphere Programme of UNESCO
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MDG
Meteosat
MJO
NASA

NGOs
NOAA

NOAA/OAR
NPOESS

NWP
OBIS
OECD
0OGC
PAGE
PCBs
PDO
PHIN
POPs
QA/QC
QZSS
RADARSAT
RRR
SADC
SAR
SCOPE
SDI
SFGC
SLR
SOLAS
SPOT

SRTM
SST
TEMS
UDDI
UML
UNCED

UNEP
UNESCO

UNFCCC
UV-B
VLBI
WCRP
WES
WHO
WHYCOS
WMO
WSDL
WSSD
WWF
XML

Millennium Development Goals

Satellite observing system (EUMETSAT)
Madden-Julian Oscillation

National Aeronautics and Space Administration (United
States)

Non-Governmental Organizations

National Oceanic and Atmospheric Administration (United
States)

NOAA Office of Oceanic and Atmospheric Research
(United States)

The National Polar-orbiting Operational Environmental
Satellite System (United States)

Numerical Weather Prediction

Ocean Biogeographic Information System
Organization for Economic Cooperation and Development
Open Geospatial Consortium

Pilot Analysis of Global Ecosystems

Polychlorinated Biphenyls

Pacific Decadal Oscillation

Public Health Information Network (United States)
Persistent Organic Pollutants

Quality Assessment/Quality Control

Quasi-Zenith Satellite System

Satellite observing system (Canada)

Rolling Review of Requirements

Southern Africa Development Committee

Synthetic Aperture Radar

Scientific Committee on Problems of the Environment
Spatial Data Infrastructures

Space Frequency Coordination Group

Satellite Laser Ranging

Surface Ocean - Lower Atmosphere Study

Satellite Pour I’Observation de la Terre (France, Sweden,
Belgium)

Shuttle Radar Topography Mission of NASA
Sea-Surface Temperature

Terrestrial Ecosystem Monitoring Sites

Universal Description, Discovery, and Integration
Unified Modelling Language

United Nations Conference on Environment and
Development

United Nations Environment Programme

United Nations Educational, Scientific and Cultural
Organization

United Nations Framework Convention on Climate Change
Ultraviolet radiation at wavelengths of 290-320 nanometers
Very Long Baseline Interferometry

World Climate Research Programme

1996 World Food Summit

World Health Organization

World Hydrological Cycle Observing System

World Meteorological Organization

Web Services Definition Language

World Summit on Sustainable Development 2002
Worldwide Fund for Nature or World Wildlife Fund
Extensible Markup Language
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