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The Eighteenth Meeting of the Working Group on Tsunamis and Other Hazards Related to Sea-Level Warning and Mitigation Systems (TOWS-WG-XVI) was held in hybrid format (in-person and online), during 24-25 February 2025 under the Chairpersonship of Mr Amr Hamouda (IOC Vice-Chair). The meeting evaluated the progress made in respect to the IOC Decision A-32/4.3.1. of the IOC Assembly at its Thirty second session (21 – 30 June 2023, Paris) and the Decision IOC EC-57/3.2.1 at its 57th Session (25 – 28 June 2024).
[bookmark: _gjdgxs][bookmark: _xcs51xxmizzy][bookmark: _xgf2prjzfqfr]The Group reviewed reports by the IOC Intergovernmental Coordination Groups (ICGs) as well as its own Task Team on Disaster Management and Preparedness (TT DMP) and Task Team on Tsunami Watch Operations (TT TWO).
The Group noted with appreciation the progress made during the intersessional period, including:
· Coordination of the Wave exercises: the PacWave 24 (September to November 2024), the CARIBEWAVE 24 (21 March 2024), the NEAMWave 23 (6–7 November 2023) and the IOWave23 (4-25 October 2023);
· ICG/NEAMTWS investigation and possible adoption of the tsunami probabilistic forecasting method by TSPs in NEAMTWS, which may represent an improvement over the method in use with the goal of quantifying uncertainty and reducing false alarms, particularly the forecasting methods that consider tsunami numerical modelling and uncertainty quantification;
· the ICG/NEAMTWS XIX agreement to adopt the threat levels according to the revised draft version of the Tsunami Watch Operations. Global Service Definition Document. IOC Technical Series No. 130. Paris: UNESCO. (English) and that preparation of a template for the implementation of these threat levels by the NEAMTWS TSPs;
· Dissemination of CL-3006 on “Cessation of fax transmissions of tsunami information products by Tsunami Service Providers by 31 March 2025”.
· That fax transmissions of tsunami information products by Tsunami Service Providers (TSP) will end by 31 March 2025, except for those Member States who requested the continuation of this service, for which individual arrangements between the concerned Member States and respective TSP(s) will be established bilaterally;
· the continuous engagement of the TT-TWO in developing specialized TSP bulletins for the maritime community in consultation with the International Hydrographic Organisation (IHO) Sub-Committee on the World-Wide Navigational Warning Service (WWNWS-SC);
· the trial transmission of a test message from the PTWC to the NAVAREA coordinators directly or through the NTWCs as part of PTWS Exercise Pacific Wave 2024 on 5 November 2024;
· that JATWC (Australia), ITEWC (India) as TSPs of the IOTWMS have developed the required capabilities, which will be tested during the next communication tests scheduled, while CENALT (France) as TSP of NEAMTWS aims at testing a maritime product during next NEAMWave in the Atlantic scenario;
· the ongoing project of the Atlantic CAM Science Monitoring And Reliable Telecommunications (SMART) Subsea cable off Portugal, TAM TAM SMART cable between New Caledonia and Vanuatu, undersea cable installations being deployed and planned by Indonesia and India, the deployment of the Western Ionian Sea Infrastructure in 2023 in the Mediterranean. 
· the plans for deployment of 2 tsunami buoys in the Ionian Sea during Summer 2025;
· the number of Member States and communities joining the UNESCO-IOC Tsunami Ready Recognition Programme, with 100 communities from 34 countries already recognized, of which 15 are SIDS; 
· establishing the Tsunami Ready Equivalency for the PTWS by developing a draft guidance using the Tsunami Ready indicators as a foundation;
· [bookmark: _Hlk191327666]Publication of the Report “Monitoring and Warning for Tsunamis Generated by Volcanoes. 2024. Paris, UNESCO. (IOC Technical Series No.183)
· Dissemination of CL-3029 on the “IOC report on ‘Monitoring and warning for tsunamis generated by volcanoes” and online webinar programme on this issue” involving relevant Volcano Observatories and Volcanic Ash Advisory Centres (VAACs) to: 
·  brief on the report on ‘Monitoring and warning for tsunamis generated by volcanoes’ (IOC Technical Series No.183) and its recommendations, 
· highlight this hazard that may make Member States vulnerable, 
· initiate the desirable partnerships between National Tsunami Warning Centres (NTWC), Volcano Observatories and Volcanic Ash Advisory Centers (VAACs), 
· initiate consideration of whether TSPs may also need to provide services where tsunami generated by volcanoes may impact Member States.
· Publication of the Report “Meteotsunamis: definition, detection and alerting services investigation”.2025. Paris, UNESCO. (IOC Technical Series No.200)
· Publication of the Summary Statement from 2nd UNESCO-IOC Global Tsunami Symposium on Two Decades After 2004 Indian Ocean Tsunami: Reflection and Way Forward, Banda Aceh, 11–14 November 2024. Paris. UNESCO (IOC Brochure 2025-1)
· Launch of the UNESCO-IOC Tsunami Awareness and Tsunami Ready online trainings through the Ocean Teacher Global Academy (OTGA) platform.
· PTWS under the leadership of the ITIC to develop the Tsunami Warning Center Minimum Staff Competencies Training Course, which will consist of Tsunami and Earthquake Science, Tsunami Warning Center Operations, and National Training Modules, all to be enabled under the IOC’s OTGA;
· the work commissioned by the IOC/TSR on a Methodological Protocol for Mapping, Identifying and Estimating Administrative Units (“communities”) eligible for the TRRP and assess the level of risk of each community in the Caribbean Basin and its wider application in other ocean basins/ICGs;
· Activities undertaken by the respective regions for World Tsunami Awareness Day (WTAD) 2024, the strong engagement in the #GetToHighGround Initiative, the Tsunami: Sea Change for Resilience, exhibition prepared in partnership with the United Nations Office for Disaster Risk Reduction (UNDRR) and Nautilus, featuring portraits by Matt Porteous and inspiring stories together with the historical and contemporary artworks which commemorate the 20th anniversary of the 2004 Indian Ocean Tsunami; organization of the 20th Anniversary of the 2004 Indian Ocean Tsunami Commemoration Event at the UNESCO Headquarters on 26 November 2024 to reflect on resilience, honour those affected, and reaffirm our commitment to disaster preparedness; 
· in developing a comprehensive Ocean Decade Tsunami Programme Research Development and Implementation (ODTP–RDI) Performance Monitoring and Tracking Tool with clear SMART (Specific, Measurable, Achievable, Relevant, and Time-bound) indicators and actions;
· the development of the Tsunami Ready toolkit;
The Group recommended to perform a scientific peer review on the Methodology for Estimating Eligibility for TRR and Assessment of Tsunami Risk at Community Level to ensure the indices developed are accepted as a scientifically credible methodology and endorsed by ICGs and also recommended the secretariat to prepare an IOC Technical Series document on the Methodology for Estimating Eligibility for TRR and assessment of tsunami risk at community level;
The Group approved the Tsunami Ready Toolkit, including an updated application form, workflow and recognition procedures with sample communication templates, folder and file naming conventions certificate and signage samples, renewal procedures, community definition and guidance, to be finalized by Tsunami Information Centres (TIC) and included as appendices to the UNESCO-IOC Standard Guidelines for the Tsunami Ready Recognition Programme (IOC MG 74) or sharing with the ICGs;
The Group requested that Tsunami Information Centres (TIC) continue developing additional tools for the Tsunami Ready Toolkit, including:
· Application Form in official UN languages
· More efficient submission procedures
· Tsunami Ready Training providing detailed implementation guidance
The Group accepted  the invitation by UNDRR to co-develop the  World Tsunami Awareness Day 2025 Theme connecting the Tsunami Ready Recognition Programme, the Making Cities Resilient Program and the #GetToHighGround and #TsunamiReady hashtags to engage citizens on tsunami awareness;
The Group appreciated the development of Inclusive SOP and Inclusive Warning Tools for disabled children in Indonesia and the Caribbean, recommended the Indonesian inclusive SOPs to be translated to English and encouraged further development of inclusive SOP as official guidelines of UNESCO IOC.
The group noted the revisions on the Tsunami Watch Operations. Global Service Definition Document. IOC Technical Series No. 130. Paris: UNESCO. (English) and endorsed the publication of a revised version of the IOC Technical Series No 130, with the updates suggested by the TT-TWO;
The group expressed its strong appreciation to the Government of Indonesia for having successfully co-hosted and organised the 2nd UNESCO-IOC Global Tsunami Symposium on Two Decades After 2004 Indian Ocean Tsunami: Reflection and Way Forward, Banda Aceh, 11–14 November 2024;
The Group appreciated and thanked Prof. Harkunti Pertiwi Rahayu, Research Center for Disaster Mitigation, Institute of Technology Bandung, Indonesia, for her outstanding leadership in coordinating and organizing the 2nd UNESCO-IOC Global Tsunami Symposium;

The Group appreciated the contribution of United States COMET Program to develop MetED training modules for the Tsunami Warning Center Minimum Staff Competencies Training Course, including ongoing work on updating the COMET “Tsunamis” and ‘Communicating and Understanding Tsunami Risks using IOC PTWS Tsunami Service Provider Products” module;
The Group instructed both TOWS-WG Task Teams to develop a standard reporting template for all ICGs, providing granularity on the number of participants to Wave Exercises with respect to the type of activity they participated during an exercise, which would allow inter-ICG comparison;
The Group further instructed both TOWS-WG Task Teams to review the IOC Tsunami Post-Event Assessment process and questionnaire (IOC/TOWS-WG-VIII/3, APPENDIX V, Morioka, Japan, 12–13 March 2015) considering its use in the past decade, and consideration of other post-event processes undertaken for smaller events that did not meet the post-event assessment threshold;
The Group recalled that the Common Alerting Protocol (CAP) is the international standard format for emergency alerting and public warning, designed for all hazards, which can be used for exchanging multi-hazard emergency alerts and public warnings over all kinds of information and communications technology;
The Group also noted that CAP is now widely used in EWS and 91% of the world’s population lives in a country that is implementing CAP; 
The Group recognized that the advancement of CAP implementation globally represents a significant milestone in the Early Warnings for All (EW4All) initiative, and the fact that CAP can be considered as the bridge connecting “observations, monitoring, analysis and forecasting” to “warning dissemination and communication”, and that WMO is able to provide any assistance that may be required in this regard;
The Group further instructed the TT-DMP to:
· Prepare a guideline for inclusive Standard Operating Procedures (SOP) building on the development of inclusive SOP and inclusive warning tools for disabled children in Indonesia and the Caribbean; 
· to organize a TT DMP meeting ahead of the TOWS TTs and TOWS WG meetings by the end of October 2025 to review actions and define agenda for the February 2026 meeting and organize, online or in person meetings to discuss focus topics addressing key agenda items;
The Group further instructed the TT-TWO to:
· include tsunamis generated by the submarine and subaerial landslides in its work programme and engage with the landslide hazard and early-warning scientific and operational community to address the requirements of the first objective of the ODTP to develop the warning systems’ capability to issue actionable and timely tsunami warnings for tsunamis from all identified sources to 100 percent of coasts at risk;

· investigate the status of the TSP service provisions in in the boundary of IOTWMS and PTWS that are currently outside of the framework of the IOC coordinated tsunami warning systems;

· conduct and present to TOWS-WG at its next session the result of a study on which areas met the Ocean Decade Tsunami Programme (ODTP) requirement of tsunami confirmation within 10 minutes or less of origin for the most at-risk coastlines, with reference to the sea-level stations available in the IOC’s Sea Level Station Monitoring Facility;

· also include in the above study an indicative assessment on possible locations of the future sea-level station monitoring installations to ensure that this requirement is met;

· develop in collaboration with the WMO a global CAP template for TSPs to facilitate dissemination of bulletins from TSPs to NTWCs, between TSPs of different basins, and for public TSP bulletins, to be presented and approved by the TOWS-WG at its next session; 
[bookmark: _Hlk128689899]The Group welcomed the continuing collaboration with the International Union of Geodesy and Geophysics (IUGG) and appreciated the IUGG's contributions to tsunami science and preparedness, working with the IOC, and especially its role in the 2nd UNESCO-IOC Global Tsunami Symposium, major conferences, research on the 2022 Tonga Volcanic Eruption, and key initiatives like the UN Ocean Decade Tsunami Programme, and IOC publications on Tsunamis Generated by Volcanoes, Meteotsunamis, and the Tsunami Glossary 2025; 
The Group noted progress reported by the Scientific Committee of the Ocean Decade Tsunami Programme (ODTP-SC) at its 5th session on January 16-17, 2025, and also noted the proposal for hosting a first ODTP Conference for 2025 in Hyderabad, alongside the IASPO/IASPEI/IAVCEI Joint Tsunami Commission (JTC) International Tsunami Symposium (ITS), India, 12-14 Nov. 2025hosted by INCOIS;  It further noted the proposal to organise two webinars on the ODTP objectives during 2025;
The Group recommended the IOC Assembly at its 33rd Session in 2025 to approve the Tsunami Ready Coalition Implementation Plan as reviewed by the ODTP-SC and the TT DMP and TT TWO including:
· The Coalition mandate and terms of reference,
· The Coalition structure, and
· The identified key Coalition Partners.

The Group recommended the IOC Assembly at its 33rd session in 2025 instruct the regional ICGs:
· To develop and adopt a harmonized set of Key Performance Indicators (KPI) based on the harmonised set of Global Key Performance Indicators (GKPI), to support consistent and effective global reporting; 
· Establishing arrangements among Tsunami Service Providers (TSP) within each ICG to ensure that service provision is ensured at all times for the full Area of Service of the ICG;
· to develop SOPs for volcanoes with a tsunamigenic potential within their Earthquake Source Zone (ESZ); 
· that dissemination of the specialized TSP bulletins for the maritime community is tested in CARIBE-EWS, IOTWMS and NEAMTWS by at least one TSP either through the planned communication tests or tsunami exercises;
· that full operational implementation of TSP bulletins for the maritime community by at least one TSP in each ICG takes place in 2025;
The Group recommended the IOC Assembly at its 33rd session in 2025 recommend the regional ICGs:
· To create relationships between National Meteorological and Hydrological Services (NMHS) and TSPs/NTWCs in order to ensure that tsunami-specific instrumentation including Tsunameters/DART® and ocean cable systems are correctly monitored and utilized for detection of meteotsunami;
· continuation of the investigation and the possibility to adopt tsunami forecasting methods, including probabilistic methodologies, toward impact-based forecasting, that could also assist post-disaster response, recovery and needs assessment processes;
· to prioritize regional Tsunami Ready workshops or summits in 2025 and conduct further workshops or summits before 2030;
[bookmark: _Hlk191363767]The Group recommended the IOC Assembly at its 33rd session in 2025 to request the IOC Member States to prioritize installation/deployment of additional coastal tide gauges and tsunami detection/observation systems in regions under high tsunami risk with priority areas with known coverage gaps (in alphabetical order: Aegean Sea, Caribbean Sea (West, North and South-East), Indian Ocean (East and North), North Africa, Philippine Sea, Solomon Sea, South China Sea, Timor Sea, and Yellow Sea), to ensure tsunami detection and verification as early as possible;
[bookmark: _Hlk191330080]The Group further recommended the IOC Assembly at its 33rd session in 2025 to encourage the IOC Member States to monitor the health of their sea level gauges that are used for detecting and monitoring tsunamis, to restore them as quickly as possible when they fail, add sea level gauges when possible and share their data in real time, in places identified by their ICG as gaps; 
The Group recommended Member States to consider deployment of sea level gauges close to each identified volcano with tsunamigenic potential, with real-time continuous data transmission and 1 sec sampling - 1cm accuracy for automatic detection purposes;
The Group further recommended Member States to invest more in offshore seismic and sea-level detection and observation instrumentation, such as Tsunameter/DART®/GPS buoys/cabled systems (e.g. SMART Cables), where possible, with multi-hazard observational capabilities, serving the needs of earthquake seismology, meteorology and oceanography;
The Group also recommended Member States NTWCs to work with national and local emergency management authorities to define the criteria for and institutions in charge of issuing the All-Clear message, as recommended also in the Tsunami Watch Operations. Global Service Definition Document. IOC Technical Series No. 130. Paris: UNESCO. (English) and Plans and Procedures for Tsunami Warning and Emergency Management. Paris, Intergovernmental Oceanographic Commission of UNESCO 2017. (IOC Manuals and Guides No.76) and include this in the respective awareness activities; 
The Group further recommended the IOC Assembly at its 33rd session in 2025 to encourage Member States to provide voluntary financial contributions to the IOC special account and in-kind contributions to support the Ocean Decade Tsunami Programme, the IOC Tsunami Ready Recognition Programme and the Tsunami Ready Coalition. 
The Group recommended the IOC Assembly at its 33rd session in 2025 to request the IOC Secretariat to:
· prepare a standard and improved methodology of collecting TNC/TWFP/NTWC contact information, in close collaboration with the TT-TWO and TT-DMP, and present its work at the next Joint TT-DMP and TT-TWO Meeting;
· inform Member States on the Tsunami Ready Toolkit availability via IOC Circular Letter to the Tsunami National Contacts, National Tsunami Ready Boards, and widely through the attaching this as an appendix of the UNESCO-IOC Standard Guidelines for the Tsunami Ready Recognition Programme (IOC MG 74);
· disseminate to the Member States the final version of the below basic tsunami warning product/template for use by the radio amateurs, as a guidance;
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· to finalize the Tsunami Ready Coalition Implementation Plan in consultation with the Tsunami Ready Coalition Chair the Coalition Partners, 'Ambassadors' or similar namesake, and Coalition Co-Chair;
· extend invitations to the proposed Coalition Partners and 'Ambassadors' or similar namesake, and a Coalition Co-chair, and urgently address needed resources; 
The Group recommended the IOC Assembly at its 33rd session in 2025 to extend the tenure of the Inter-ICG TT-DMP and TT-TWO and recommended the approval of updated Terms of Reference for the Task Team on Tsunami Disaster Management and Preparedness as included under Appendix 1;

Appendix 1
Revised Terms of Reference of the TT DMP
i. Facilitate in collaboration with key international stakeholders and organizations (such as UNDRR, IFRC, UNDP, WMO, etc.), or initiatives (such as the Tsunami Ready Coalition, Coastal Inundation Forecasting Initiative etc.) the exchange of experiences and information on  preparedness and mitigation  actions, education/awareness, and other matters related to disaster management and preparedness for tsunamis and other coastal sea level related hazards; 
ii. Promote and facilitate the implementation of Tsunami Ready Recognition Programme, and similar initiatives, as well as related capacity development efforts, specifically targeting SIDS and LDCs;
iii.  Promote preparedness to build resilient coastal communities through education and awareness products and campaigns;.
iv.  Facilitate capacity development and training across ICGs to strengthen emergency response capabilities of Member States and their Disaster Management Offices;
v.  Promote existing and encourage the development of preparedness programmes and assessment tools, and synergies with other initiatives (e.g. resilient cities, safe schools etc) that have been successful in one regional Tsunami Warning and Mitigation Systems as appropriate;
vi.  Facilitate the coordination of the TICs of the ICGs and reinforce their ability to serve as a clearinghouse for the development of educational and preparedness products, and capacity development and training;
vii.  Report to the TOWS–WG.
The representatives to the Inter-ICG Task Team on Disaster Management and Preparedness shall be nominated by their respective ICG Chairpersons. The membership shall consist of two representatives from each ICG, one of which may represent the ICG’s Tsunami Information Center. The IOC Chair will appoint the Chair of the Task Team.
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