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Introduction

Agenda 21 demands that an integrated and comprehensive global ocean observing and information system be created to provide the information needed for oceanic and atmospheric forecasting, for ocean and coastal zone management by coastal nations, and for global environmental change research. In response to this demand, which was reinforced at the World Summit on Sustainable Development (WSSD) in August-September 2002, the Intergovernmental Oceanographic Commission (IOC) of UNESCO, together with the World Meteorological Organisation (WMO), the United Nations Environment Programme (UNEP), and the International Council for Science (ICSU), are planning, implementing and co-ordinating a Global Ocean Observing System (GOOS). The Implementation Plan of the WSSD calls for a significant increase in the use of in situ and satellite based observations of the Earth System, and the provision of information based on those observations, in support of sustainable development.

GOOS provides descriptions in real-time of the present state of the sea and its contents, and forecasts of these for as far ahead as possible, for a wide range of users. At present most of these data concern the physical characteristics of the ocean, which are currently the ‘easiest’ to measure. The climate component of GOOS is the ocean component of the Global Climate Observing System (GCOS). In that context, GOOS also meets the needs of the Framework Convention on Climate Change (FCCC) by providing ocean data to underpin forecasts of changes in climate. GOOS aims to meet the needs of the operational oceanographic community as well as those of the research community for systematic and sustained observations. Research to develop new operational approaches and tools is an integral part of GOOS. GOOS makes and integrates observations across all the data gathering media, from ships and buoys to satellites and aircraft, covering the sea and its contents, sea ice, and the air above the ocean. GOOS is designed to meet the needs of a broad user community for particular services or products. It will operate as an end-to-end, or production line, system, in which the data, and how they have been processed, are traceable from first observation to final product. All GOOS elements are accessible through the GOOS web site (http://ioc.unesco.org/goos). GOOS data can be accessed through the Global Observing Systems Information Centre (GOSIC) (http://www.gos.udel.edu./). GOOS is managed by the GOOS Project Office within the IOC, operating under the overall direction of the Intergovernmental Committee for GOOS (I-GOOS), and following the scientific and technical advice of the GOOS Steering Committee (GSC).
GOOS Science Guidance

GOOS provides Member States with the ability to convert research results into useful products to meet societal needs. It is also influencing national thinking and planning. Many countries are now planning, or collecting, their own coastal and ocean observations in line with the GOOS Strategic Plan and Principles. Many countries have created National GOOS Committees to develop contributions to GOOS at the national or regional level, by improving the way in which they use oceanographic and marine meteorological information to meet management needs and address policy issues.

Advice on GOOS development comes from two main design panels: one (the Coastal Ocean Observations Panel, or COOP) deals with all aspects of coastal seas (http://ioc.unesco.org/goos/coop.htm), and the other one (the Ocean Observations Panel for Climate, or OOPC) deals with open ocean physical and biogeochemical processes (http://ioc.unesco.org/oopc/). The advice helps Member States to implement GOOS in their own waters. OOPC and COOP plans were highlighted in a special session as part of the IUGG/IAPSO conference in Sapporo, Jul 21-22, 2003.

The Integrated Coastal GOOS Design Plan was published in June 2003. COOP is following this with development of a Coastal GOOS Implementation Plan, work on which began at the 5th session of the panel in Mazatlan, Mexico, on Sept 30-Oct 3, 2003. It was followed by a COOP Implementation Plan drafting workshop, in Dallas, Dec 15-17, the 6th session in Wellington on January 24-27, 2004, and a sub-committee on socioeconomics from 15-16 April 2004 in Halifax. COOP will hold its 7th session in Tokyo, Japan from 7-11 June 2004. COOP is expected to complete its implementation plan by the end of 2004. COOP members were also closely involved in a workshop on real-time observations for coastal seas, held in Villefranche-sur-Mer June 11-12, 2003. Among the biological ocean measurements that COOP is responsible for are those made by the Continuous Plankton Recorder (CPR) programme, to which we continued to provide financial aid. Strong links are also being developed between GOOS and the Large Marine Ecosystem programme of the World Bank. GOOS participated in the planning meetings for the LMER programme, in Paris, Mar 29-30 March 2004, in meetings for the further development of the Guinea Current LME (Vienna, 3-7 March 2004), and in meetings for the further development of the Benguela Current LME (Stellenbosch, Oct 1, 2003).

The 8th session of the OOPC was held in Ottawa, from Sep 3-6, 2003. Much of the effort of the OOPC went into the analysis of the state of the ocean component of the observing system for climate, as a contribution to the “Second Report on the Adequacy of the Global Observing Systems for Climate in Support of the UNFCCC, which was published by WMO as GCOS Report No. 82, and presented to the 9th session of the Conference of the Parties to the UN Framework Convention on Climate Change, in Milan, on Dec 1-12, 2003. The message is that the ocean observing part of the global climate observing system is developing well, and is in better shape than its terrestrial counterpart. Nevertheless, there is still much to do to fully develop the ocean observing system to the appropriate level, especially in remote geographic areas and for understanding the role of the ocean ecosystem in contributing to uncertainties in estimates of climate change. It is important that high quality observations of the ocean made from space are sustained for the long term, that floats and surface drifters are globally deployed to monitor heat and freshwater storage and transport, that the global sea level network is enhanced and completed to facilitate the detection of climate change, and that comprehensive tests are made of the ocean effect in climate models. Measurement of the state and change of carbon sources and sinks in the ocean is also required to determine the nature of the carbon cycle and its role in climate change. And a series of full ocean depth repeat hydrographic sections is needed to fully characterize ocean variability. A sparse network is also needed of global ocean reference stations at which data can be collected over long time periods to detect climate change and calibrate air sea fluxes. This network is described as the Global Eulerian Observatory. The international science team for the Observatory held its 3rd planning session in Villefranche-sur-Mer, Apr 3-5, 2003.
Pilot Projects

New components of GOOS are being tested through pilot projects. One of these is the Global Ocean Data Assimilation Experiment (GODAE) (http://www.bom.gov.au/bmrc/ocean/GODAE/). Progress with GODAE can be monitored, and GODAE products can be accessed through the US GODAE Server operated by the U.S. Navy in Monterey, California (http://www.usgodae.fnmoc.navy.mil/), and through the French MERCATOR project (http://www.mercator.com.fr/en/). The International GODAE Steering Team met twice in 2003, with its 7th session in Darmstadt, Feb 17-20, and its 8th session in Miami, Nov 5-7. GODAE activities will be highlighted at the 2nd GODAE Symposium in Florida in the fall of 2004. It is proposed that a joint GODAE-COOP working group be established to examine scientific issues related to predictability in coastal regions (physical and ecosystem variables) and how this predictability may be extended by coupling coastal and deep ocean models. COOP-GODAE Pilot Projects to test the extent to which the environment is predictable should be developed in the following four regions: Mediterranean; northwest European shelf; Gulf of Maine; and west coast of North America.
GODAE itself has pilot projects, which are also pilot projects of GOOS. A GODAE High Resolution Pilot Project on sea-surface-temperature (SST) is underway to develop high-resolution SST data sets and products using all available remote and in situ measurements and scientifically defensible definitions of SST (http://www.ghrsst-pp.org/). 

The largest GODAE pilot project is the Argo project to seed the ocean with 3000 profiling floats that will all be operational during the period 2003-2005 (http://www.argo.ucsd.edu/). Argo will provide the first ever global coverage of the temperature and salinity of the upper ocean, which is badly needed to improve numerical models and forecasts of the behaviour of the ocean, weather, and climate systems. Many countries have made financial commitments to the Argo project, including funds to support the Argo Technical Co-ordinator at the Argo Information Center in Toulouse (http://argo.jcommops.org/). At the end of December 2003 there were 1000 Argo floats in the water. Completion is scheduled for 1006. The Argo Science Team held its 5th session, in Huangzhou on Mar 4-6. The Argo Data Management Team met in Monterey, California, Nov 4-7, 2003. And the 1st Argo Science Workshop took place in Tokyo from Nov 12-14, 2003. Progress is good, though there are still more deployments in the northern hemisphere than in the southern. Efforts are needed to ensure that Argo designs are rugged and robust, and to establish and maintain a viable production base for producing floats. Improvements are needed in smoothly disseminating and distributing Argo data and information. Argo is now sufficiently large that it requires a properly funded infrastructure rather than best efforts made on a voluntary basis, as before.
Regional developments

In order to facilitate the implementation of GOOS, groups of Member States with common interests in particular sea areas are encouraged to develop GOOS Regional Alliances (GRAs) (http://ioc.unesco.org/goos/key3.htm#reg). A Regional Policy governing the formation of GRAs was approved by I-GOOS and by the IOC Assembly (June 2003) as the basis for managing the GRAs. A number of regional meetings was held to take forward the development of GOOS at the regional level. The IOCARIBE-GOOS Steering Team met in association with the Oceanology International meeting in New Orleans (Jun 4-6, 2003) and held an IOCARIBE-GOOS symposium as part of the conference. Plans are now being developed for an IOCARIBE-GOOS modeling workshop early in 2004. MedGOOS continued to focus on the implementation of its European Commission-funded project on “Mediterranean Network to Access and Upgrade the Monitoring and Forecasting Activity in the Region (MAMA)”, and held the 4th MAMA meeting, in Rome, on Jun 3-5, 2003. Indian Ocean GOOS met in Colombo, Sri Lanka, Dec 8-10, 2003 to hold a Data Management Capacity Building Workshop. EuroGOOS continued operation of its Baltic Operational Oceanographic System (BOOS) and its Northwest Shelf Operational Oceanographic System (NOOS), and began editing the Proceedings of the 3rd EuroGOOS Conference on Operational Oceanography in Athens (December 2003) for publication in January 2004. Through planning meetings in Stellenbosch (Oct 2-3, 2003), and Johannesburg (Oct 27-20, 2003) representatives of GOOS-AFRICA refined a proposal for a comprehensive and integrated Regional Ocean Observing and Forecasting System for Africa (ROOFS-AFRICA), which was submitted to the NEPAD donors meeting in Algiers (Nov 15-16, 2003). Initial funding for one part of the ROOFS-AFRICA proposal (mainly some of the tide-gauges) was sought through the ODINAFRICA-III proposal developed by IODE and GOOS-AFRICA for consideration by the Government of Flanders (Brussels, Sep 8-9, 2003). The Pacific Islands GOOS held a remote sensing training workshop in Fiji on Sept 30-Oct 3, 2003 and a teacher-training workshop was held in Apia for the SEREAD programme (bringing Argo to schoolchildren in the Pacific), on Sept 19-Oct 6, 2003. The 8th session of the NEAR-GOOS Coordinating Committee (for the North-East Asian Region) met in Beijing from Dec 8-10, 2003 to review, modify and approve a new draft strategic plan. 

Some new GRAs were formed, and the formation of others was explored. A high level consultative meeting for the establishment of South-east Asia GOOS (SEA-GOOS), was held in Kuantan, Malaysia from Oct 20-24, 2003 with the result that SEA-GOOS was formed with a Secretariat based in Singapore and reporting to IOC’s WESTPAC. The countries of western South America met in Cartagena, Colombia, on May 28-31, 2003 to consider the formation of a GRA for the South east Pacific. A Memorandum of Understanding was drawn up between the agencies present for form a GRA for the South-east Pacific (GRASP), which will report to IOC and the CPPS. More or less the same participants met during the same period in the Joint IOC-WMO-CPPS Working Group on El Nino, to explore ways in which ocean observations could and should be collected and used to improve forecasts of the timing, magnitude and geographical intensity of El Nino events. There was general agreement that in due course the activities of the joint working group might be considered as a pilot project of GRASP. 

The European Commission announced that it would fund the proposal for a GOOS Regional Alliances Network Development (GRAND), and the kick off meeting for GRAND was held at the 2nd GOOS Regional Forum (4-9 February 2004, Fiji). The funds will enable the different GRAs to work more closely together in future, and to develop GOOS more strongly at the regional level. The second GOOS Regional Forum established a GOOS Regional Council to act as the management mechanism for the Regional GOOS Forum. 

Planning for and implementation of GOOS developments in the Pacific and Indian Oceans continued to be ably supported by the IOC Regional Programme Office, for GOOS, in Perth, Western Australia. The IOC Regional Programme Office for GOOS, in Rio de Janeiro began its support for GOOS developments in the South Atlantic and Equatorial Atlantic, which carries responsibility within the IOC for coordinating the PIRATA array in the tropical Atlantic.

The joint IOC and ICES (International Council for the Exploration of the Sea) Steering Group on GOOS met in Tenerife (April 20-21, 2004) to continue development of plans for an ecosystem-based approach to fisheries and environmental management for the western and eastern North Atlantic.

The GOOS community continued to work towards developing closer links with PICES (the North Pacific Marine Science Organisation, also known as the Pacific ICES), through attendance of senior GOOS representatives at the PICES Annual Conference in Seoul (October 10-18, 2003).

Capacity Building

Capacity Building to enable developing countries to participate in, contribute to and benefit from GOOS is a key plank in the GOOS strategic plan. Much of the capacity building effort has been focused on the continuing development of the GRAs (above), and on implementation of the GOOS Capacity Building (CB) Panel Action Plan (http://ioc.unesco.org/goos), key elements of which are: to increase access to and training in the use of remotely sensed ocean data from satellites; to increase access to and training in the use of numerical models; and (with IODE and JCOMM) to improve data and information management in support of GOOS. These remote sensing and modeling aspects form key elements of the ROOFS-AFRICA proposal mentioned earlier. In addition remote sensing forms the core of the UNESCO Cross Cutting Project on Water Resources and Ecosystems in Africa, for 2002-2003, which is managed by the GOOS Project Office. The Project involves 11 countries in Africa. During the year they continued to work on developing national strategies for remote sensing, with the aid of consultants from remote sensing organizations. To facilitate the development of a coherent strategy for training and education in the use and application of remote sensing data from space, IOC joined the CEOS Working Group on Education and Training (WGEdu). This led to the development of an IOC strategy for remote sensing in capacity building, which was approved by the IOC Assembly at its meeting in June. The WGEdu met in Oberpfaffenhofen, Germany, Apr 28-30, and participated in a CEOS workshop on capacity building in support of sustainable development, held in Stellenbosch, Oct 2-3, to solicit advice from African scientists on the development of a set of Principles for Capacity Building in the space sector. These Principles were endorsed by the CEOS Plenary meeting at Colorado Springs in November. Part of the IOC strategy for remote sensing involves working with the UNESCO Bilko programme for learning in remote sensing. Several discussions were held with the Bilko team during the year to formulate a programme for training, especially in Africa to begin in 2004. 

Capacity building in remote sensing took place through training programmes, including the Pacific Islands GOOS Remote Sensing Workshop (Fiji, September – see above), and activities supported by the International Ocean Color Coordinating Group (IOCCG), which is co-sponsored by the IOC and SCOR. IOCCG-sponsored activities for 2003 included the International Symposium on Remote Sensing and Ocean Science in South East Asia, Bali, Indonesia, September 2003, and the South-American workshop on bio-optics and ocean colour, Mar del Plata, Argentina, July 2003. In addition, the IOCCG Fellowship Programme offers the opportunity for young scientists from developing countries to conduct hands-on research, or to receive in-depth training, at a foreign institute. 

Japan provided the 7th NEAR-GOOS data and information management training programme (Tokyo, Nov 10-14, 2003). Training in sea-level measurements took place through the GLOSS training workshop in Kuala Lumpur, Malaysia, February 8-21 2004. A course is under planning at the University of Trinidad for July 2004.

Each year some 12 Fellowships are awarded by the Partnership for Observations of the Global Ocean (POGO), for oceanographers from developing countries to spend up to three months in major global oceanographic laboratories learning various aspects of GOOS-related observational techniques, data analysis and interpretation.

Review of GOOS

In June, the independent external group chaired by Dr. Paul Mason and appointed by the 21st IOC Assembly to carry out a review of the organizational structure of GOOS, completed its work and reported to the 22nd session of the IOC Assembly in June. While broadly satisfied with the bulk of the recommendations made, the Assembly appointed a follow-up group, chaired by Dr. Radhakrishnan (an IOC Vice Chairman) to develop an action plan for the implementation of the recommendations, and to report to the IOC Executive Council in June 2004. 

JCOMM

GOOS is being implemented by Member States following the GOOS design and coordinating their actions through the Joint WMO/IOC Technical Commission for Oceanography and Marine Meteorology (JCOMM), and its technical sub-groups, which are overseen by the JCOMM Management Committee (JCOMM-MAN) (http://ioc.unesco.org/goos/jcomm.htm). JCOMM is responsible for day-to-day management of many of the observing system elements.  The JCOMM Operations Centre in Toulouse continued to improve the provision of services on ship and buoy and float data to the wider community (http://www.jcommops.org/). JCOMM-MAN, held its third session, in Geneva, on March 17-20, 2004. It was a busy year for JCOMM, with meetings of the JCOMM subgroups as follows:

Expert Team on Waves and Surges Forecast, Dartmouth, Canada, June 11-14;

VOSClim-IV, London Jul 21-22

PMO-II, London, Jul 23-25;Ship Observations Team, London, Jul 28- Aug 1;

Tropical Cyclone Prediction Workshop, Kuantan, Malaysia. Sep 15-20;

Planning for JCOMM-II, Geneva, Sep 23;

GLOSS-VIII, Paris, Oct 13-17;

Data Buoy Cooperation Panel and Joint Tariff Agreement meetings, Angra dos Reis, Brazil, Oct 20-29;

CLIMAR-II and Brussels 150th Celebration Conference, Brussels,. Nov 17-20;

JCOMM also convened a workshop on Operational Metocean Products and Services in Support of Maritime Safety and Environmental Management in Toulouse from 10-15 May 2004. This workshop provided an opportunity to evaluate new operational metocean products and systems in support to specific users requirements, in particular marine environmental managers and decision makers.
IGOS, CEOS and CGMS

IOC has assisted the IGOS-P to develop three theme documents setting out the challenges in developing space-based and in situ observations of particular parts of the earth system. These documents are: the “Ocean Theme”, published in January 2001; the “Integrated Global Carbon Theme” (in press); and the “Coastal Theme”, which is a work in progress and involved a meeting in Hamilton, New Zealand on Nov 4-6, 2003 and a meeting in Paris, 23-25 February 2004. The progress and plans of CEOS and the IGOS Partners were examined at the IGOS Partners meeting (Paris, Jun 4-5, 2003), and the CEOS Plenary meeting (Colorado Springs, November 18-20, 2004). In addition, IOC continued to play a part with WMO in the coordination of operational oceanographic and meteorological satellites, through participation in the 31st session of the Coordinating Group on Meteorological Satellites (Ascona, Switzerland, Nov 10-14, 2003) and the 32nd session in Geneva in May 2004..

GEO process

As a follow-up to the WSSD Implementation Plan, the G8 nations meeting in Evian, France, in June 2003 called for the development of a 10-year plan for coordinated global observations. A ministerial Earth Summit in Washington at the end of July decided to appoint a Group on Earth Observations (GEO) to develop this plan through a series of meetings during 2003 and 2004, for presentation to further ministerial Earth Summits in Tokyo (April 2004) and Europe (end 2004). The GOOS team has been among those advising the GEO process on the requirements for a comprehensive and integrated global ocean observing system in support of sustainable development, through the GEO’s five working groups on: architecture, data utilisation, capacity building, international coordination, and user requirements and outreach. 
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