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ABSTRACT

The 5" session of the GOOS Regional Alliances Forum (Sopot,
Poland, 03 Oct. 2011) reviewed progress of GRAs, GRA governance and
discussed implementation and sustainability strategies for Coastal GOOS.
The Session reviewed the PICO Coastal Implementation Plan, and made
suggestions for how the GRAs can be integrated into the plan and used to
further the global extent of coastal ocean observations. The Integrated
Framework for Sustained Ocean Observations (IFSOO) was reviewed and
its impact on future GOOS governance and GRA implementation was
considered. Within the context of the reorganization of GOOS by the
“Strengthening and Streamlining” resolution of the 25" IOC Assembly, the
session agreed to strategies to assure the voice of the GRAs was present in
the GOOS Steering Committee (GSC), and that the GRAs would play a
major role in GOOS for implementing coastal observation systems and
facilitating communication between the GRA’s member states and the GSC.
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1 Introduction and Welcome

Hans Dahlin, co-chair GOOS Regional Council of GRAs, opened the meeting with a short history
of the GRA programme within GOOS. The GRF IV in Ecuador 2009 ended with many open
questions. The GOOS Regional Council (GRC) was only partially started, but it was agreed to have
EuroGOOQOS drive the process forward by chairing the GRC and holding this session of the GRA
Forums, the GRF V. This forum is charged with finding a way forward for Coastal GOOS.
Individual GRASs have been building for several years, and have been quite successful.

It was noted that the reorganization of GOOS Steering Committee allows the Chair of GRC to serve
on the GSC ex-officio. GRC should ensure that representation of the top level coastal scientists is
on the GSC, but it may not be necessary to explicitly nominate GRASs to the board.

It was noted that an Arctic observing system exists through SAON. GOQOS and the GRC can regard
SAON as the Arctic GOOS. David Hick is the co chair of SAON and has invited 10C to sit on the
SAON board.

2 PICO Coastal Implementation Plan.

Introductory presentation by Jose Muelbert and Paul DiGiacomo Co-Chairs Panel for Integrated
Coastal Observations.

The GRF 1V in Guayquil was the starting point of the PICO Coastal Implementation Plan.
Development of the plan took longer than expected, because the idea is so important. Other coastal
planning documents did exist, but the PICO planned to emphasize implementation. A clear
mandate exists for coastal systems meeting conditions of conventions such as UNCLOS, CBD,
UNFCCC, UNCED Agenda 21. Conventions require, to some degree, an Ecosystem Approach
and need observations and modeling for support. A Global Coastal Network has been proposed,
based on LMEs, MPAs and the GRAs. Mechanisms are needed to work with data providers and
users in regions. GRAs should implement the systems.

GOOS must be expanded to include ecological and biogeochemical elements in the context of
ecosystem based approach. The PICO plan introduces the ideas of Phenomenon of Interest (Pol)
and Key Indicators of Ecosystem State. The plan will define Essential Ocean Variables (EOVs) for
these and a system of systems. A well-defined Pol will help identify user groups and products; Key
Indicators and pressures; observing requirements; and help assess operational status.

Next steps for the report: Review by end of October. Introduce it by PICO to become core of GEO
CZCP. Make the report a key agenda item for GSC.

Several comments on the length of the report led to the desire for an executive summary and
perhaps a short list of decisions which could be voted on by the GRC or the GSC.

The PICO plan is a template for what should be done. But maybe not a template for what can be
done. The plan must convince the politicians, not with science, but with ideas. GOOS is not
implementing new plans now, it is saving what was started in the 70°s

Implementing the plan will require integrating the existing systems and moving them forward.
Nevertheless it is desired to measure resources and needs, identify gaps and estimate what can be
accomplished. A business plan or gap analysis should be done. Some of the systems, like IOOS
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and IMOS, have done this on a national scale, demonstrating the feasibility and usefulness of such a
study.

GOOQOS coordination and ownership is a real issue. GOOS has shown strong ownership of ocean
observations through GEO, with focal point of JCOMM and standards. The open ocean GOOS
success should be downscaled to coastal methods.

Funding and support at national and regional areas is quite variable for coastal GOOS. EC
directives set the EuroGOQOS into motion. The agencies developing these programmes are not
always coming from GOOS. GRAs and GOOS need to get closer rapport with agency needs and
pay more attention to industry needs.

Funders must be convinced that the benefits are worthwhile. Legislative frameworks are local and
will respond to demonstrations of good governance, preferably by local implementers. Small Island
Developing States (SIDS) have small scale implementers, but they are not visible most of the time.
CZCP regional workshops focused on areas delivering the plan and bringing the community
together. These demonstrate moving forward on these projects in the GOOS context.

GOOS does not sell ecosystem management or governance plans. GOOS should sell and provide
safety and products which protect lives and livelihood. It would be useful to reorganize the PICO
document away from science, methods, observations and techniques. An executive summary should
provide progress indices, costs and a clear vision of what is being implemented. Do not forget that
in fact billions of dollars are being spent. It should be made obvious why.

ACTION: The GPO to create “A Summary for Policy Makers” for the PICO Implementation plan.
[GPO with PICO]

ACTION: GRA chairs to deliver comments on PICO plan by end October. [Individual GRA
chairs]

3 An Overview of the Integrated Framework for Sustained Ocean Observing
IFSOO

Introductory presentation by Eric Lindstrom, chair OOPC.

The Ocean Obs’09 meeting produced common visions for ocean observing: to meet society’s needs;
to consider future ocean observations; to fully implement by 2015 the initial physical and carbon
global ocean observing system; to commit to the implementation of ocean observations of
biogeochemical and biological processes, fisheries, marine carbon, and ocean acidification. A
working group was formed to create a new framework for observation systems which could address
these visions. The Integrated Framework for Sustained Ocean Observations (IFSOO) is a system
based approach: Input/ Process/ Output; Requirements/ Deployment/ Information.

Benefits of IFSOO: focus on variables is motivating; endorsing at high level; best practices
repeated; reduce duplication; shared platforms; blended data.; more use of data collected; sponsors
see efficiency and unity of systems; society benefits are validated and directed where need is the
greatest.

The basis of the IFSOO is the Essential Ocean Variable (EOV) expert and implementation teams.
Their assignments will be to improve readiness, implement, and improve literacy. The teams are
made up of the experts who love their variable and will see it through to operational status. The



I0C-GOOS/GRF-V
page 3

development of an observation system around an EOV will depend upon continuous evaluation of
its “Readiness Level”: Concept/ Pilot/ Mature. Innovation and science are the basis of the system,
always involved, but not an end point.

Connecting these expert groups to the larger system will be the Ocean Observing Panels which are
defined by science or observation domains: coastal, ecosystem, climate, physical, biogeochemical,
etc.

4 GOOS Strengthening and Streamlining Restructure
Introductory presentation by Albert Fischer, interim Directory OOS and GOOS Project Office, 10C.

The IFSOO has been realized in the new, changed, streamlined and strengthened GOQOS structure,
which was reformed at the 26" Session of 10C Assembly. However there remains a separation
between the observing system and the governance and planning process. The Framework was
describing the observing system. The organizing structures of GOOS create a platform for
collaboration, global participation and capacity development.

Steps taken in the reform of GOOS: I0C governing bodies are directly responsible for GOOS;
Dissolve PICO, GSSC, IGOQOS, OOPC (sort of); Form a GOOS Steering Committee composed of 5
IOC member state representatives; 10 experts; representatives of relevant bodies and sponsors; chair
of GOOS Regional Council, ex-officio.

In the new GOOS governance the role of the GRAs is envisioned to reinforce the national drivers
which will be primary driving force of GOOS. The System must drive local services, real time
warnings and assessments and different national level needs, arrangements, capacity.

There ensued a lengthy discussion of the question of “What is global about Coastal GOOS?” There
are global requirements for UN agreements and a need for a system of coordinating networks which
can align national structures with the system. To achieve this there is a need for uniform tracking of
regional priorities and implementation, promotion of global participation and data sharing best
practices.

It was stated that GOOS is not voluntary. The IOC members have decided to establish GOOS.
Every member has to contribute, as far as it is possible. In a maritime policy for Germany meeting,
no one mentioned the need for observations. We must include the users for whom we want to
establish these systems. National commitments are lagging the professed necessity of GOOS. The
new GOOQOS structure is designed to engage and motivate the Member states to be present at the
earliest point of GOOS decision making. The GRAs should share experiences in engaging these
decision makers.

S Review of progress of the WMO integrated global observing system
(WIGOS)

Introductory presentation by Miroslav Ondras, WMO.

WMO needs to expand its expertise for coordination, cooperation of WMOQO’s traditional weather
forecast systems to encompass other domains of growing need, such as disaster prediction and
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preparation, and climate services. To take advantage of the other data, WMO needs data sharing
technologies, governance, standardization, interoperability and finally collaboration with partners.
WIGOS sets requirements for products; respects existing priorities; utilizes standards; implements
quality management system; and provides for capacity building. WIGOS will be built by: members;
regional associations; technical commissions (technical manuals, drafting standards, best practices);
WMO secretariat; partner organizations (GOOS, GTOS, GCOS, SOOS, SAON ...)

WIGOS and GOOS interactions: JCOMM and data management; DBCP and regional action groups
(DBCP-27 Report); SOT, VOS; GLOSS; Argo, IOCCP; IODE and data management practices.

JCOMM pilot project produced various buoy and methods guides, Regional Marine instrument
Centres (RMIC) in USA and China, Morocco planned in 2012.

The WMO Global Framework for Climate Services will be a highest priority for WMO.
Governance arrangements are still not clear.

6 Continued Discussion of Questions Raised by GOOS Governance
Presentation

Consideration of the implications of the questions which Dr. Fischer ended his presentation of the
implementation of GOOS:

* What are your regional priorities? Do you have the structures/framework to collect and
express these requirements and assess readiness and fitness-for-purpose?

* What can/should GOOS track at a global level?

» How can we work to encourage data sharing, best practices and standards across all of
GOQOS? for data and products?

* Inacontext of limited 10C resources, what is our best role in working with and supporting
GRAs?

» Does capacity development focus on technical aspects or on helping develop regional
proposals for end-to-end system with policy, connecting with decision-makers and donors?

The 10C Assembly does not include presentations on science of regional programmes. Perhaps
with the new GOOS governance the Assembly can take the time for global and regional
presentations. This could strengthen the connections between 10C delegates and the GOOS
national contact points, which are quite numerous. The GRASs could aid this by coordinating their
interior representation to the IOC Assembly. Some GRAs are reported through the 10C regionals,
WestPAC, Rio, etc. But the GRAs should consolidate and present in a two-way communication.

Action: An agenda item for presentation of a GRA report to be requested for future IOC Assembly.
The GSC should make this request on behalf of GRC. [GSC to be tasked, GRC chair to deliver]

Statement should include:

1. Clarification of what is Global about Coastal GOOS
2. Requirements for global observing systems obtained from GRASs.
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3. Communication to member state delegates about the GRA successes.
4. The GRAs should press the member states and this will intensify the responsibility of the
member states.

The IFOOS essential ocean variables become the focus, not artificial problems of a separation of
climate from coast. The systems cannot assume that climate variables do not exist in the coastal
zone, or that coastal data isn’t also climate worthy. Similarly the Coastal GOOS panel was an
amalgam of other GOOS priorities. The point should be that it is all a single GOOS system.
Coastal EOVs were demonstrated and their key issues common across conventions etc. Integration
of systems is needed by the conventions, and GOOS should provide the leadership to demonstrate
the stitching together of these systems.

Global does not have the same meaning in coastal areas as it does in the deep ocean. In the coastal
ocean, things are a little different. Resolution and precision of coastal salinity is very different from
Argo needs. If the standards are there initially, the data becomes global based on its interoperability.

The group discussed the possibility of improving GRA communication and sustainability by
demonstrating global applicability through development of a few demonstration EOVSs.
Recognizing that open ocean GOOS is based on platforms, the example suggests coastal platforms,
such as GLOSS or HF radar, which can become global. The GOOS task will be to decide how to
report GRA activities, or data streams, to expand the global GOOS image of the system and support
the mutual interests of value to GRAs. Communication and sharing of best practices may be the
most practical definition of global GRAs. The demonstration of EOVs is not intended to be another
pilot project, rather it is time to build sustainable global systems around these pre-existing coastal
platforms. However the IFSOO (Integrated Framework for Sustained Ocean Observations) puts a
primacy on variables, and discounts the idea of following the platform. A disagreement here is
resolved by noting that one question is how to present and sell an observation system, and the other
is about how it should be defined.

EuroGOOS is coordinating the European contribution to GOQOS, the national and EU commitments
have become GOOS contributions. The GOOS goal of making data freely available has been
demonstrated. The EuroGOOS GRA contributes to the global GOOS, but it is always driven by
local requirements.

GRAs are addressing global and local. Best practice is to downscale standards etc from global to
the local. Implementation plans are working in large scales. But local scale implementation plans
are needed. Local scale implementation by the GRA community can contribute to the broadening of
the suite of EOV as we move toward biogeochemistry. But some EOV need help in scale changes,
like SST, which may need help going coastal.

Does global mean that data has global coverage? A global summary of local implementation is
needed for the IOC GA and GSC. Gaps revealed to the Member States will help them recognize the
need for global coverage achieved through support of local. The GRAs should press the Member
States to consider what they need to do to close this gap and to clarify the responsibility of the
Member States.

Information about the readiness levels of EOVs within GRAs was questioned. It could be more
effective to poll the eleven GRAs for information about the coastal observation needs, rather than
the 140 Member States. What information should be gathered? Should we ask about the whole
suite of EOVs identified in the PICO plan, or just a subset? Or ask via number of platforms
available
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Twenty six variables are hard to sell. To show the value of the coastal contribution, you need high
impact variables, a limited set with high readiness. A productive next step will be to evaluate the
readiness level of the PICO EOVs.  Some groups, eg CEOS, are already working through the
framework readiness process. The next step for GOOS will be to create the domain panels which
will estimate the readiness of Coastal EOVs.

The GRAs provide the suitable connections into the science institutes and government agencies.
But they are not working maximally. There must be a way to get more out of the GRAs. Local and
regional priorities are driving what GRAs are doing, so it is no longer automatic that GRAS
contribute to global GOOS.

Having agreed that it would be useful to highlight a few high impact variables, the discussion
turned to which variables might be best. They should be variables which can show how the global
coastal variables can be delivered.

Sea Surface Temperature in coastal zones is identified as an unfulfilled priority for GHRSST. It is
easily delineated and can be incorporated into global modeling efforts currently underway. A great
need is for SST in the Caribbean, where Argo does not deploy. Simple SST systems would be a
useful to prove capacity building in the area. Coastal SST is a recognized ECV, it will have impact,
and it will demonstrate the problems and value of a coastal GOOS system.

In addition a biological variable should be found. Local insitu chlorophyll data would be of great
value to ChloroGIN, and through ChloroGIN could be disseminated through global products.

Action: Introduce coastal SST as a EOV to be evaluated etc. and then delivered by multiple
GRAs as a global variable to be integrated into the GHRSST. Identify a second, non-ECV, to do
also, perhaps chlorophyll to be delivered to ChloroGIN. [Each GRA to report on data sources.
Group to contact GHRSST, ChloroGIN]

Coming to the summary of the meeting the current chair of the interim GOOS Steering Committee
pointed out that the new GOOS Steering Committee will provide a good place for GRAS to
strengthen their influence on GOOS. GRAs contribution to global GOOS is good, but the GRAS
need the benefits deriving from a Global GOOS. The GRAs should report to the GSC with a
summary of recent developments of GRAs. The GSC must know each GRA contributes to the
global GOOS.

The GRAs agreed to coordinate an effort to summarize the GRA contributions to Global GOOS, by
first designing a template questionnaire for the GRAs. The information so obtained will become
the basis of the GRA report to the GSC. There should also be information about the financial
impact of the coastal observation systems. This issue of creating an effective reporting procedure
for the GRAs will be an on-going effort by the GOOS Project Office and the chair of the GSC.
This is the sort of information needed to complete the feedback to the PICO Implementation plan.
It was pointed out that the GEO CZCP has been charged with the similar task of identifying gaps in
coastal ocean observation systems.

Action: Basic information from all GRAs to be obtained concerning: local priorities, assets and
liabilities; how each GRA contributes to the global GOOS; identify mature elements are already
contributing. A template questionnaire will be designed and tested on EuroGOOS and 10O0S.
Template to then be sent to all GRAs and associated observation systems (ie including IMOS,
MyOcean) [GRC chair to lead intercessional group to formulate questions and gather information]
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Action: The GSC expressed the need for a business plan, or cost/benefit analysis for coastal
GOOS.

Action: Move forward the GEO CZCP process to identify gaps in coastal network. GRAs to work
with CZCP to identify gaps and suggest implementation follow-through. [GEO CZCP will need to
work with the GRAs. |

7 Other Business:

Hans Dahlin and Kostas Nittis, are terminating their co-chairmanship of the GRC. By popular
acclimation and volunteering, the chair of US GOOS (to be known henceforth as 100S), Zdenka
Willis is elected chair of GRC. The next GRA Forum will be organized by the IOOS for sometime
in Fall 2013.

8 GRA Session During EuroGOOS

A session of the EuroGOOS conference was given to the GRAs to present results of the progress
and demonstration of ocean observation products in the regions. The presentations are available on
the GOOS web site.
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ANNEX |

LIST OF ACTIONS

Action: An agenda item for presentation of a GRA report to be requested for future IOC Assembly.
The GSC should make this request on behalf of GRC. [GSC to be tasked, GRC chair to deliver]

Statement should include:

Clarification of what is Global about Coastal GOOS

Requirements for global observing systems obtained from GRAs.

Communication to member state delegates about the GRA successes.

The GRAs should press the member states and this will intensify the responsibility of the
member states.

N~

ACTION: The GPO to create “A Summary for Policy Makers” for the PICO Implementation plan.
[GPO with PICO]

ACTION: GRA chairs to deliver comments on PICO plan by end October. [Individual GRA
chairs]

Action: Introduce coastal SST as a EOV to be evaluated etc. and then delivered by multiple
GRAs as a global variable to be integrated into the GHRSST. Identify a second, non-ECV, to do
also, perhaps chlorophyll to be delivered to ChloroGIN. [Each GRA to report on data sources.
Group to contact GHRSST, ChloroGIN]

Action: Basic information from all GRAs to be obtained concerning: local priorities, assets and
liabilities; how each GRA contributes to the global GOOS; identify mature elements are already
contributing. A template questionnaire will be designed and tested on EuroGOOS and 10OS.
Template to then be sent to all GRAs and associated observation systems (ie including IMOS,
MyOcean) [GRC chair to lead intercessional group to formulate questions and gather information]

Action: The GSC expressed the need for a business plan, or cost/benefit analysis for coastal
GOOS.

Action: Move forward the GEO CZCP process to identify gaps in coastal network. GRAs to work
with CZCP to identify gaps and suggest implementation follow-through. [GEO CZCP will need to
work with the GRAs. |
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ANNEX II

LIST OF PARTICIPANTS

Co-Chairs GOOS Regional Council

Mr. Hans DAHLIN

EuroGOQS Director

Swedish Meteorological and
Hydrological Institute, Norrkdping
Folkborgsvagen 1

SE-601 76 Norrkoping

Sweden

Tel: +46 11 495 83 05

Fax: +46 11 495 80 01

Email: hans.dahlin@smhi.se

Dr Kostas NITTIS

Hellenic Centre for Marine Research,
Anavyssos

Institute of Oceanography
46.7 Km, Athens-Sounio Ave.
PO BOX 712 Anavyssos

190 13 Attica

Greece

Tel: +30 22910 76400

Fax: +30 22910 76323

Email: knittis@gmail.com

Chairs GRA

Prof Geoff BRUNDRIT

Special Adviser in Oceans and Climate
Change

Department of Environmental Affairs,
Oceans and Coasts

Private Bag, X2

Roggebaai

Cape Town

8012

South Africa

Tel: +27 (21) 650 3278

Fax: + 27 (21) 650 3979

Email: oceangeoff@iafrica.com

Mr Peter EHLERS

Chair EuroGOOS
Hans-Matthiessen-Strasse 24
21029 Hamburg

Germany

Tel: +49 40 3190 1000
Email: peter.ehlers@gmx.de

Prof Shao Hua LIN

Director Honorary

National Marine Data and Information
Service

No. 93, Liuwei Road

300171 Tainjin

Hedong District

China

Tel: +86 22 2401 0803

Fax: +86 22 240 10926/ +86-22-
24010820

Email: shlin@mail.nmdis.gov.cn
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Mr Renzo WHITTEMBURY
Peru

Tel: 946066393

Email: rwhittembury@puep.pe

Philip WILES
Samoa
Email: philipw@sprep.org

Mrs Zdenka WILLIS

Director, U.S. Integrated Ocean
Observing System Program Office
National Oceanic and Atmospheric
Administration, Washington
Integrated Ocean Observing System
(100S)

1100 Wayne Avenue, Suite 1225
Silver Spring Maryland 20910
United States

Tel: +1 301 427 2420

Fax: +1 301 427 2073

Email: Zdenka.S.Willis@noaa.gov

Dr. Douglas WILSON
Co-Chair IOCARIBE-GOOS
US-NOAA

Chesapeake Bay Office

410 Severn Ave Suite 107A
Annapolis Maryland 21403
United States

Tel: + 1410 267 5648

Fax: +1 410 267 5666

Email: doug.Wilson@noaa.gov

GOOS Sponsors

Miroslav ONDRAS

Chief WMO Observing Systems Division

World Meteorological Organization
7bis, avenue de la Paix

Case Postale 2300

1211 Geneva

Switzerland

Email: mondras@wmo.int

GOOS Guidance Panels

Dr Paul DIGIACOMO

PICO co-chair

NOAA Science Center

Room 601

5200 Auth Road

Camp Springs MD 20746

United States

Tel: + 301 763 8102 ext 170

Fax: _1 301 763 8572

Email: paul.digiacomo@noaa.gov

Dr Eric LINDSTROM

OOPC Chair

NASA Headquarters

Earth Science Division, Room 3D74
Science Mission Directorate
NASA Headquarters

Mail Suite 3B74

300 E Street SW

Washington DC 20546

United States

Tel: +1 202 358-4540

Fax: +1 202 358-2770

Email: eric.j.lindstrom@nasa.gov

Dr Jose MUELBERT
PICO co-chair
Universidade Federal do Rio Grande,
Instituto de Oceanografia
Cx. Postal, 474

Rio Grande

96201-900

RS

Brazil

Tel: +55 53 3233 6513
Fax: +55 53 3233 6601
Email: docjhm@furg.br



10C Regional Officers

Dr Nick DADAMO

Account For Editing Meetings Only
Level 5, 1100 Hay Street,

West Perth, Western Australia, 6005,
Australia

Tel: +61 (0)8 92262899 or mobile/cell
phone +61 (0)409 680247

Fax: +61 (0)8 92260599

Email: nick.dadamo@bom.gov.au

Capt. (Ret) Frederico A. SARAIVA
NOGUEIRA

GOOS Rio

Brazilian Navy Hydrographic Center,
Directorate of Hydrography and
Navigation

Rua Baréo de Jaceguai S/No
Niteroi

24.048-900

Rio de Janeiro

Brazil

Tel: +55 (21) 2189 3013

Fax: +55 (21) 2189 3088

Email: frederico.asn@gmail.com

Invited Experts

Trevor GUYMER

Head of IACMST and UK 10C Office
University of Southampton, National
Oceanography Centre

United Kingdom

Tel: [44](2380) 596789

Fax: [44](1703) 596204

Email: T.Guymer@noc.soton.ac.uk

Tim MOLTMANN

Director

Integrated Marine Observing System
University of Tasmania

Private Bag 110

Hobart Tasmania 7001

Australia

Tel: + 03 6226 276

Fax: + 0407 558 004

Email: tim.moltmann@imos.org.au

I0C-GOOS/GRF-V

page 11

Secretariat

Justin AHANHANZO
Programme Specialist
Intergovernmental Oceanographic
Commission of UNESCO

1 rue Miollis

75732 Paris cedex 15

France

Tel: +33 1 45 68 36 41

Fax: +33 1 45 68 58 13

Email: j.ahanhanzo@unesco.org

Albert FISCHER

Acting Head, Ocean Observations and
Services section
Intergovernmental Oceanographic
Commission of UNESCO

1 rue Miollis

75732 Paris cedex 15

France

Tel: +33 1 45 68 40 40

Fax: +33 1 45 68 58 13

Email: a.fischer@unesco.org

Dr Patrick GORRINGE
EuroGOOQOS Deputy Director
European Global Ocean Observing
System

EuroGOQS Office

SMHI

601 76 Norrkoping

Sweden

Tel: +46 11 495 8047

Fax: +46 11 495 8001

Email: Patrick.Gorringe@eurogoos.eu

Dr Thomas GROSS

Programme Specialist GOOS, GSSC,
Web Services

Intergovernmental Oceanographic
Commission of UNESCO

1 rue Miollis

75732 Paris cedex 15

France

Tel: +33 1 45 68 39 92

Fax: +33 14568 58 12

Email: t.gross@unesco.org









