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1. OPENING AND WELCOME
Mr. Pierre Bahurel, the chairperson of the Expert Team on Operational Ocean Forecast Systems (ETOOFS), welcomed the participants to the meeting. He provided the meeting agenda and gave a brief introduction about ETOOFS. ETOOFS aims to improve ocean forecasting products, quality, and interoperability to support climate, operational maritime services, biodiversity, and the blue economy.  
The scope of ETOOFS activities ranges from management and maintenance of required documents for countries providing ocean forecasting services; promoting and facilitating support for, and development of, operational and forecasting systems and their adoption in the wider community; and providing advice on operational ocean forecasting systems related matters and prepare submissions on the requirements of operational ocean forecasting systems operated by countries to other international groups. Thereby, ETOOFS released in June 2022, the guide on “Implementing Operational Ocean Monitoring and Forecasting Systems”, to raise awareness about ocean forecasting activities and increase ETOOFS visibility within the GOOS community.
2. ETOOFS ACHIEVEMENTS
a.	Release of the Guide on “Implementing Operational Ocean Monitoring and Forecasting Systems”
Mr. Enrique Alvarez, Vice-Chair of ETOOFS, introduced the newly released ETOOFS guide on “Implementing Operational Ocean Monitoring and Forecasting Systems”.  This interactive book has more than 70 world-class expert contributions from over 40 entities and 17 countries. It is a comprehensive description of ocean monitoring systems with 12 chapters that investigate the ocean forecasting value chain. The guide explains what Operational Ocean Forecast Systems (OOFS) can do and highlights their values, limitations, main characteristics, uses, and expected evolutions. Furthermore, it is composed of expert content on OOFS systems in ocean circulation, ice monitoring, sea level changes, wave motion, biochemistry, and ocean/atmosphere OOFS.
The guide was released as a GOOS document in June 2022 at the UN Ocean Conference. It is available in PDF format on the GOOS website.
b.	Promote Ocean Forecasting within the IOC community and foster capacity development -the ETOOFS Workshop
The Ocean Teacher Global Academy (OTGA) and ETOOFS co-organized two online training workshops on “Understanding the Benefits of Operational Ocean and Forecasting Systems” (Awareness Workshop), 14-16 June 2021, and on “Implementing an Operational Ocean Monitoring and Forecasting Systems” (Hands-on Workshop), 22-24 June 2021. The workshops were organized to provide a proper teaching space to foster OOFS capacity development. A booklet, video, and communication material were created to explain ocean forecasting and to reach out to interested stakeholders worldwide. The workshop brought 170 participants from 65 countries. 
During the workshop, a survey was taken to explore what kind of content participants would like to learn about in future workshops. Some exciting outcomes are to set up the base to enable small-scale operational forecasting services in developing countries and to simplify yet accurately analyze ocean data observation. 
Discussion
Experts agreed that the workshops were very interesting, especially to the young professionals and scientists. 
The guide on “Implementing Operational Ocean Monitoring and Forecasting Systems”, is one of the very few guides produced under the Global Ocean Observing Systems (GOOS) Framework. The GOOS Secretariat has also done some outreach, e.g. it is working with a GOOS communication officer to release monthly news articles and social media posts on each of the chapters of the guide to keep promoting this work.
The guide is considered as a reference for anyone willing to know more about operational ocean forecasting and how to implement such a system. 
It is recommended that ETOOFS follows up on implementation success stories from the guide, to share these news as articles on the GOOS website and its social media channels.
The National Marine Environmental Forecasting Center (NMEFC, China) has kindly offered to translate the guide into the Chinese language.
3. UPDATES OF OCEAN FORECASTING ACTIVITIES IN DIFFERENT REGIONS
a.	Europe
Mr. Pierre Bahurel, highlighted that the Copernicus Marine Service has more than 500,000 worldwide. The European Commission has adopted the European Green Deal proposals and wants to stimulate the intake of information when making environmental decisions – currently, there is a shift towards the coastal, biology, and climate topics. Mercator Ocean is developing this service on behalf of Europe until the end of 2027. 
Ocean prediction capacity is proposed as the first component of the European Digital Twin of the Ocean, to stimulate interaction with users and bring to the system advanced modeling such as artificial intelligence.
Mr. Enrique Alvarez emphasized the importance of the United Nations Ocean Decade. The decade is implementing the UN Decade Ocean Prediction Collaborative Centre.  The Ocean Prediction DCC is interested in gathering a worldwide community of people interested in ocean forecasting, scientists, users, the private sector, non-government organizations, etc. The new common goal for ocean forecasting during the decade is to define the latest tools, standards, and best practices that will allow a much better scenario by the end of the decade. 
Ms. Stefania Ciliberti, Nologin and Weather Systems (Spain), added that Madrid is also focusing on services that can build the base for the use of Ocean predictions. They are excited to follow the ETOOFS evolution and provide prediction services.
b.	Japan
Mr. Shiro Shishou, Japan Meteorological Agency, reported that there are several guides for atmospheric forecasting; however, there is no guide for ocean forecasting and its current state. The ETOOFS guide is an essential material for the Japanese ocean communities, and it is very valuable for promoting active corporate activities within Japanese groups and maintaining effective communication with the community. It is not a severe problem that the guide is written in English because many engineers can read it in Japan. 
c.	India
Mr. Sudheer Joseph, Indian National Centre for Ocean Information, pointed out that India was selected as the Regional Specialized Meteorological Centre (RSMC) for Ocean forecasting in the Indian Ocean region for Wave and General Circulation Model (GCM) by the World Meteorological Organization (WMO). He informed that they have received guidelines from the WMO where salinity and temperature are demanded to be put in the format of “Thermodynamic Equation of Seawater - 2010 (TEOS-10)”. 
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d.	Australia
Ms. Aihong Zong, the Bureau of Meteorology, Australia, was approached by Andreas Schiller, Former Science and Deputy Director, of CSIRO Oceans and Atmosphere, Australia, to join the Regional Specialized Meteorological Centre (RSMC) for Numerical Weather Prediction (NWP). No final decision has been made on whether the Bureau of Meteorology will be part of it. However, for a small nation such as Singapore, it may be interesting to have access to some of the real-time forecast models the other centers built. 
4. EVOLUTION OF ETOOFS
Mr. Pierre Bahurel, Chairperson of the Expert Team on Operational Ocean Forecast Systems, provided an update on the evolution of ETOOFS. Currently, ETOOFS is looking to update the Terms of Reference (ToRs), mission and the membership of the expert team to strengthen the implementation of the Global Ocean Observing System 2030 Strategy and GOOS Ocean Decade Programmes. The United Nations Decade of Ocean Science for Sustainable Development (2021-2030) provides an opportunity to re-enforce ETOOFs following three strategic principles: i. as an enforcement body for new technical developments; ii. need of a cross cutting coordination between three basic pillars observations (GOOS Decade Coordination Office), data management (IODE Decade Coordination Office), and forecasting (Ocean Prediction Decade Coordination Centres); iii. extended partnerships e.g. World Meteorological Organization, United Nations Environment Programme (UNEP), National Authorities, etc. 
Any Developments of the GOOS Ocean Decade Programmes, e.g. Coast Predict; Observing Together; and Ocean Observing Co-Design, should be incorporated into the guide on “Implementing Operational Ocean Monitoring and Forecasting Systems”.
Discussion
The UN Ocean and the GOOS 2030 Strategy, play a pivotal role in the re-enforcement of ETOOFS down the Ocean Observing Value Chain. It is key to make connections for operational oceanography and better functioning between observing forecasting data systems through the Decade Coordination Offices and Decade Coordination Centres. In addition, ETOOFS needs to make connections with ongoing WMO processes through GOOS. 
Most of the roles of the ETOOFs group members are associated with operational oceanography, operational centers, and meteorological operations. Therefore, ETOOFS needs to connect with other organizations which are providing inputs to ETOOFS operational centers and connect with the downstream component, including the general public.
The US National Weather Service is looking to bring together these players, including the federal enterprise to leverage and coordinate different operational oceanographic activities. 
ETOOFS needs to improve bridges to other WMO expert teams such as the expert teams on data and satellite related issues. ETOOFS also needs to make connections with the WMO expert team on coastal and Emergency Response (ET-CER).  In addition, there is a need to make better connections with the Open Geospatial Consortium (OGC) work on satellites.
ETOOFS needs to find the most valuable areas to put its efforts and resources. Tools, standards and best practices for implementation. ETOOFS serves as the endorsement body for these activities. The idea is to use the UN Ocean Decade as the stage for the implementation of the re-enforcement of ETOOFS.
Having launched the guide, the next step includes developing tools or standard practices for intercomparison among the different operational centres. There is a need to think about how ETOOFS (ocean forecasting oriented) can connect to the observations groups – e.g. using ocean modeling as a tool, etc.
The GOOS 2030 Strategy implementation should allow ETOOFS to engage and make connections with other GOOS Structures such as for example the GOOS Regional Alliances (GRAs), GOOS Biology and Ecosystems Panel, etc. The future of ocean forecasting is to integrate the physics and biogeochemistry components into the system. 
ETOOFS should look to continue implementing capacity development trainings to all levels of expertise (students to professionals) using platforms such as the Ocean Teacher Global Academy (OTGA).
The Group discussed that there is not yet a systematic way or method from which ETOOFS can collect feedback from those who are using the guide on “Implementing Operational Ocean Monitoring and Forecasting Systems”.  ETOOFS needs to address this issue, and seek ways to exploit the guide (through Key Performance Indicators), including its translation to other languages.
The Group noted that the guide on “Implementing Operational Ocean Monitoring and Forecasting Systems” has a Digital Object Identifier (DOI) number, to track the times it has been bibliographically referenced by other publications. 
5. NEXT STEPS
Mr. Pierre Bahurel, provided an update on the next steps of ETOOF. The Twelfth Session of the GOOS Steering Committee will be hybrid mode from 24-28 April 2023 in Halifax, Canada. He will provide a report on ETOOFS achievements, plans, and lead the discussion on the GOOS Strategic Objective (SO4) “Empower end user applications”. In addition, ETOOFS Secretariat and chair is supporting the report of the other GOOS Strategic Objectives. 
The Chair kindly requested ETOOFS members to please share information on the impact of their systems on end user applications, and also any gaps that could be useful to share, e.g. biogeochemistry data. Information to provide range from: i. data integration products across GRAs; ii. toolkit/guide on operational ocean and monitoring and forecasting systems; iii. GOOS product and services portfolio for Ocean Prediction Centres.   
ETOOFS envisages to officially adopt a new Terms of Reference (ToRs) within this year. It will also prepare a short term action plan and reinforce connections with Decade Coordination Centres (DCCs), Decade Coordination Offices (DCOs) and Decade actions. ETOOFS will convert the guide on “Implementing Operational Ocean Monitoring and Forecasting Systems” into a wiki site to start preparing the next edition (including biological and tsunami forecasting), continue efforts for the WMO endorsement of the guide, and review the lists of members to the group (e.g. invite more members with more skills).
Discussion
For the next meeting, ETOOFS needs to have organized a strategy to exploit the guide on “Implementing Operational Ocean Monitoring and Forecasting Systems”. ETOOFS needs to better understand its connections with WMO, and negotiate its position. This year will serve as a transition period. 
GOOS Office/ ETOOFS Secretariat has held meetings with Mr. Yuki Honda, Senior Coordinator for Research and Development of the World Meteorological Organization, to discuss about the guide on “Implementing Operational Ocean Monitoring and Forecasting Systems”. WMO reported that they are setting up a Terms of Reference to review the guide, and there are experts nominated to complete the reviewing process.
The next ETOOFS in person meeting venue and date needs to be decided. One idea is to meet during the days prior to the UN Ocean Decade Conference, 10-12 April, 2024, in Barcelona, Spain. 
The GOOS Office/ETOOFS Secretariat will investigate the renewal processes for the ETOOFS members and ToRs based on the Ex-Joint IOC-WMO Technical Commission for Oceanography and Marine Meteorology (JCOMM) documents - to be able to organize ETOOFS membership and elections of chair and vice-chair. 
ETOOFS agreed to meet remotely before the end of 2023 to discuss about the evolution of ETOOFS, and to allocate funds for an in-person meeting in 2024 (e.g. UN Ocean Decade Conference, 10-12 April, 2024).  
6. MEETING CONCLUSIONS
Mr. Pierre Bahurel thanked all the participants and closed the meeting at 13:00 (CET). 















ANNEX I
ACTIONS
Action 1: Create a strategy to better exploit the guide on “Implementing Operational Ocean Monitoring and Forecasting Systems”.  Including the translation of the guide to different languages, e.g. Chinese, etc.
Action 2:   Develop and share OOFS Guide related news articles on the GOOS website and social media channels, and design a method to collect feedbacks from those using the guide. 
Action 3: Update the Terms of Reference (ToRs), mission and the membership of the expert team during the transition period. 
Action 4: Establish connections through GOOS with ongoing WMO processes and expert teams, e.g. the WMO expert team on coastal and Emergency Response (ET-CER).   
Action 5:  Define tools, standards and best practices for the evolution of ETOOFS.
Action 6: ETOOFS to enhance connections with other GOOS Structures such as the GOOS Regional Alliances (GRAs), GOOS Biology and Ecosystems Panel, etc.
Action 7: Prepare a short term action plan and reinforce connections with Decade Coordination Centres (DCCs), Decade Coordination Offices (DCOs) and Decade actions.
Action 8: ETOOFS to plan and co-organize capacity development trainings at all levels of expertise (students to professionals) using platforms such as the Ocean Teacher Global Academy (OTGA).
Action 9: ETOOFS members to share with Chair information on the gaps and impact of their operational ocean forecasting systems on end user applications - in preparation for the Twelfth GOOS Steering Committee 24-28 April 2023, Halifax, Canada.
Action 10: Decide on a date for ETOOFS to meet remotely before the end of 2023. 
Action 11: Decide on a date and venue for the next ETOOFS in person meeting, e.g. days prior to the UN Ocean Decade Conference 10-12 April, 2024, in Barcelona, Spain.
Action 12: The GOOS /ETOOFS Secretariat to investigate about the renewal processes to the ETOOFS members and ToRs.
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Meteo France
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Toulouse, France
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Paris, France
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	Mr. Denis Chang Seng
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