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EXECUTIVE SUMMARY	Comment by Margarita Martinez: Updated for the PacWave24 report
Tsunamis are no-notice, fast onset natural hazards that can cause catastrophic impacts. It is impossible to know when or where the next tsunami will hit, but we know that early warnings will save lives. Over history (1610 BC to AD 2022), there have been over 1,400 confirmed tsunamis, of which 264 have been deadly. 69% occurred in the Pacific Ocean. 80% of the tsunamis were caused by earthquakes.  
Local and regional tsunamis occur most frequently, and in the Pacific over history, have been the cause of 99% of tsunami casualties as they will impact shorelines in minutes. For distant tsunamis, the Tsunami Service Providers provide timely alerts to country National Tsunami Warning Centres who evaluate their own tsunami threat and issue tsunami warnings to their coastal communities. And for local tsunamis, continuous education is essential so that everyone self-evacuates upon recognizing nature’s natural tsunami warnings. If people do not evacuate in time, thousands of lives will be lost and massive losses incurred that will have long lasting humanitarian, social and economic impacts.
At its 30th session (ICG/PTWS-XXX, Nuku’alofa, Kingdom of Tonga, 11–15 September 2023), the Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System approved the conduct of Exercise Pacific Wave 2024 (PacWave24) in the months of September through November 2024 to support International Disaster Risk Reduction Day (13 October) and World Tsunami Awareness Day (5 November). PacWave24 was the eleventh in a series of PacWave exercises that have been conducted biennially since 2006
In PacWave24 a total of 11 countries (including sub-national entities) participated and submitted results of the TSP communications test held on November 5th and 20 submitted results of the post- exercise evaluations. 
The strong majority of responding countries expressed a positive view of TSP communication test, the planning and conduct of PacWave24. Several countries stated that objective (a) of the PacWave24 was accomplished by the TSP communication test. Countries highlighted that e-mail was the most reliable means of communications between TSP and States members. Messages in general were well received through multiple channels.
For countries that did conduct national exercises, the PacWave24 objectives were tested, evaluated, and reported, thus enabling lessons to be identified and a number of recommendations have been made to improve readiness and response to a damaging tsunami. 
Recalling IOC Decision A-32/3.4.1 instructing regional Intergovernmental Coordination Group (ICGs) TSPs, in collaboration with NAVAREA operators of the International Hydrographic Organization (IHO), to test tsunami maritime safety products in 2023/24 with the goal to operationally implement in 2024–2025, the ICG/PTWS-XXX recommended the PTWC to finalize preparations for providing special tsunami maritime safety products for ships to all NAVAREA Coordinators in the Pacific and in the Southwest Atlantic (e.g. NAVAREAs VI, X, XI, XII, XIII, XIV, XV, and XVI) for transmission to the National Tsunami Warning Centres for forwarding to the NAVAREA Coordinators of their countries, or upon their request, directly to the NAVAREA Coordinators in the absence of a NTWC, and requested the PTWS Steering Committee to decide at its next meeting the dates for the period of testing, and full operational implementation by the PTWC in 2024–2025.
Accordingly, at its online meeting on 26 March 2024, the ICG/PTWS Steering Committee decided to provide special tsunami maritime safety products to NAVAREA coordinators through the NTWC from the PTWC, and further decided to conduct a trial dissemination of the dummy message from the PTWC to the NAVAREA coordinators through the NTWCs as part of Exercise Pacific Wave 2024.


Findings from PacWave24 and NAVAREA Trial
The Live Communication Test and NAVAREA trial from TSPs to Member State TWFPs (Objective a) was successful. Countries highlighted that e-mail was the most reliable means of communications between TSP and states members. Messages in general were well received through multiple channels. 
All but one Argentina participating countries in NAVAREA trial indicated development test proceeded without issues.
For communication and cooperation
The majority of respondents disseminated the warning message to local (provincial, regional level) recipients (45%), followed by emergency services and other national government agencies (35%). At a lesser extent, the message was disseminated to local government at city/district level (20%) and to the public (10%). It is notable that the dissemination of the message did not extend to the scientific community.
The warning message was disseminated generally by email and other methods. Followed by cell or mobile phone, Landline telephone, Fax, SMS, radio (UHF, VHF, Amateur). In contrast, no respondent declared the use TV, Chatty beetle, or satellite telephone.
The dissemination of information was predominantly achieved through website, Facebook, and other methods. Furthermore, 65% of respondents regarded these communication methods as timely and appropriate. Similarly, 65% said that the message disseminated by the NTWC/NDMO was accurate and clear. Almost 40% stayed in contact with the NTWC throughout the event.
For readiness (evacuation, education and awareness)
A significant majority of the NTWC/NDMO (approximately 70%) has implemented activation and response processes, in line with standard operating procedures, to facilitate the receipt of tsunami warnings. Furthermore, this group demonstrates familiarity with their designated response role in the event of a tsunami, with 80% of members engaging in tsunami response planning prior to the exercise.
Most respondents have undertaken activities to increase its capacity and capability to support a national tsunami response (75%). Similarly, the NTWC/NDMO has an appropriate management structure identified and documented to support tsunami response (75%). The 35% of the respondents stablished that the NTWC/NDMO has a national tsunami mass coastal evacuation plan whereas the other 42% answered negatively to this question.
The majority of respondents, precisely 65%, reported the implementation of arrangements aimed at establishing the designated in-country disaster management group responsible for decision-making processes concerning tsunami warning and response. These aforementioned arrangements were in place prior to the commencement of the designated exercise.
Almost all respondents (17 out of 20) confirmed that a country tsunami emergency response plan (standard operating procedures) exists. 
Seventy per cent of respondents confirmed that there is a country tsunami emergency response plan in place for regional events with an arrival time of one to three hours. Meanwhile, 70% of respondents indicated that the plan is also in place for distant events with a longer arrival time of more than three hours, and 55% indicated that the plan is in place for local events with an arrival time of less than one hour. 
More than half 60% of the response plans includes processes to issue Safe-to-Return (All-Clear) notices. And most of the respondents 70% confirmed that their countries conducted tsunami exercises. 
Approximately 75% of the organisations have developed and disseminated public education and awareness materials related to tsunamis. However, only 20% of these have implemented curriculum programmes at all levels of education.
While most of respondents indicated that their country has a tsunami mass coastal evacuation plan, few 25% have tsunami evacuation routes and maps are available for all tsunami-vulnerable communities. 
Most respondents informed the application of drills, followed by tabletop exercise and functional exercises. Only 10% indicated full scaled exercise. Out of a total of 20 responders, five indicated that they conducted evacuation processes involving community and schools. 
Regional communication and cooperation 
Slightly more than half of the respondents reported that they tested cooperation with other countries in their region. 
The type of cooperation conducted was the following: 25% (5) states members shared Data (Seismic, sea level, etc.); 30% (6) states members shared Event information; 20% (4) states members shared Alert coordination (levels, dissemination); 40% (8) states members executed a Joint PacWave24 exercise.
The majority of the respondents have developed and disseminated public education and awareness materials relating to tsunamis; however, only a minority (5%) of these have implemented tsunami-specific curriculum programmes for all levels of education.
A 25% of the respondents confirmed that national information was shared with other countries during the exercise. Most of it was about tsunami alert level, followed by tsunami observations. The information was shared primarily by e-mail and other methods. 
Overall Assessment
65% of the respondents indicated that their country stakeholder agencies have a better understanding of the goals, responsibilities, and roles in tsunami emergencies.
Gaps in capability and capacity have been identified according to almost all respondents (75%).
40% of the respondents indicated that communities have a better understanding of their tsunami risk and are better prepared for tsunami events.
10% the respondents confirmed that news media participated and covered the exercise.
Exercise planning
Positive
All the respondents considered that overall, the exercise planning, conduct, format, and style were satisfactory. Similarly, exercise planning at the international level went well. Exercise planning at the provincial/local level went well.
To improve
50% of respondents answered that tsunami Coastal Assessment Tool (TsuCAT) was used for exercise planning or hazard assessment.
PacWave24 reports can be found in Annex II
[bookmark: _Toc2]
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[bookmark: HISTORICAL_TSUNAMIS][bookmark: _Toc194501739]1.1	HISTORICAL TSUNAMIS	Comment by Margarita Martinez: To review and update if necessary.
There have been over 1,400 confirmed tsunamis, of which 264 have been deadly. 69% occurred in the Pacific Ocean. 80% of the tsunamis were caused by earthquakes.  Tsunamis can also be generated by other sources, such as volcano eruptions. 
The worst catastrophe in history was the 26 December 2004 Sumatra, Indonesia tsunami that killed 228,000 people in 14 Indian Ocean countries and caused $10 billion in damage. The Pacific Ocean and its marginal seas, however, are where 70% of the world’s tsunamis occur. For tsunamis in the Pacific, 21% have occurred in Japan, 16% in South Pacific Islands, 7% in North and Central America, 7% in South America, 5% each in Russian Federation, Asia, and Indonesia (Pacific Coast and marginal seas), 4% in Alaska, and less than 1% in Hawaii. 90% of all tsunami deaths in the historic record have occurred in the local or regional area within the first 3 hours of the event. Since 81% of the tsunamis are generated by shallow great earthquakes, shaking and damage from the earthquake is the 1st hazard to address before the tsunami arrives.
In the Pacific and its marginal seas between 2000 and September 2021, there were 179 observed tsunamis, of which 13 were deadly with ten classified as local tsunamis where the first waves arrived within one hour. The greatest casualties resulted from the 11 March 2011 Tohoku, Japan (18,429 persons) and 28 September 2018 Sulawesi (Palu), Indonesia (4,340 persons). The greatest damage resulted from the 11 March 2011 (USD 220 billion) and the 27 February 2010 Central Chile (USD 30 billion) tsunamis.
Other sources of tsunami are volcano eruptions. Since the Tonga event, volcanic eruptions and the locations of volcanic systems have been a topic of discussion by the scientific community, specifically the TWCs located in the Pacific Ocean, it reminded the scientific community of the need to monitor the occurrence of tsunamis generated by other sources, not only earthquakes. 
In spite of the limited information available for these purposes, International Tsunami Information Center, a UNESCO/IOC - NOAA Partnership gathered the most significant volcano eruptions and provided general information about its impacts. The global distribution of these eruptions (800) is 25% Central and South Pacific, 17% East Asia, 16% Europe, 15% Southern Asia (Including western Indonesia), 7% Central America and the Caribbean, 7% North America and Hawaii, 7% South America, 3% Africa, 2% Kamchatka and the Kuril Islands, and 1% Middle East. 
The volcanic activity and their hazards related issues such as falling ash, volcanic rocks, lava flows, lahars, volcanic gases, and fast-moving torrents of hot rock and gas (pyroclastic flows), can impacts cities and human settlements. For Example, the total number of deaths due to volcanic eruptions is over 300,000 and the total damage Is over USD 8.9 billion (2020 dollars). 
The location of volcanic systems has a bearing on whether their eruptions can generate tsunamis. Volcanic eruptions that have generated deadly tsunamis include the following: for example, most of the 36,000 deaths from the Krakatau explosion in 1883 were caused by the tsunami; in the Pacific Ocean, the Tohoku eruption in Japan in 2011 left 18,000 people dead or missing.
The majority of the volcanic eruption information comes from eyewitness observations that are now enhanced with satellite data. Dating methods (e.g., radiocarbon and tephrochronology) are used when there is an absence of human observations. Thus, challenges remain to obtain a proper monitoring system, protocols and SOPs that can be used by countries in preparedness and response on these matters. 
[bookmark: TSUNAMI_SERVICE_PROVIDERS]

[bookmark: _Toc194501740]1.2	TSUNAMI SERVICE PROVIDERS	Comment by Margarita Martinez: To review and update if necessary.
The Intergovernmental Oceanographic Commission (IOC) of UNESCO established the International Coordination Group for the Tsunami Warning System in the Pacific (ICG/ITSU, renamed to ICG/PTWS in 2005) in 1965 in response to the 1960 magnitude 9.5 earthquake off the coast of Chile that generated a tsunami killing 2,000 people locally, and hundreds in the far field in Hawaii, Japan and the Philippines. The main focus of the Group is to facilitate the issuance of timely international tsunami threat information through its Tsunami Service Providers (TSP), and advocate for comprehensive national programmes in hazard assessment, warning guidance, and preparedness (ITSU Master Plan, 2004; PTWS Medium-Term Strategy 2014–2021, (IOC Technical Series, 108); PTWS Implementation Plan 2013, vers. 4). In 2005, ITSU was re-established as the Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System (ICG/PTWS). For the Pacific, there are three TSPs, and one developing TSP.
The US Pacific Tsunami Warning Center (PTWC), established in 1965 with the start of the Tsunami Warning System in the Pacific, serves as the lead Tsunami Service Provider (TSP) for the PTWS. Because of the Pacific’s large size, there are regional TSPs who can improve the timeliness and threat assessment accuracy of regional events.
Japan began operation of its Northwest Pacific Tsunami Advisory Center (NWPTAC) TSP in March 2005 and from April 2006–November 2019 provided services on an interim basis to the South China Sea. The NWPTAC serves as the TSP for the Northwest Pacific. It provides timely alerts for earthquakes occurring in the Northwest Pacific extending North to South from Russia to the Solomon Islands, and West to East from Thailand to Micronesia.
The South China Sea Tsunami Warning and Mitigation System was approved by Member States in 2013. The South China Sea Tsunami Advisory Center (SCSTAC), hosted by China, commenced full operation on 5 November 2019. Its services countries bordering the South China Sea, Sulu Sea, and Celebes Sea.
Regional Exercises have been used to develop and test the products of CATAC. The first CATAC regional exercise was conducted in August 2019 (IOC/2019/TS/148 Vol.1, in Spanish). The second exercise was conducted on 11 November 2020 (Ejercicio Tsunami-CA 20. Ejercicio de alerta de tsunami para América Central: un terremoto lento y tsunami al golfo de Fonseca 11 de noviembre de 2020 (IOC Technical Series, 156, Vol.1) part of Exercise Pacific Wave 2020.
[bookmark: international_tsunami_exercises][bookmark: _Toc194501741]1.3	INTERNATIONAL TSUNAMI EXERCISES	Comment by Margarita Martinez: To review and update if necessary.
A Pacific-wide tsunami exercise is an effective tool for evaluating the readiness of PTWS countries and identifying changes that can improve its effectiveness. The international tsunami exercises were first conceived and conducted in 2006 by the ICG/PTWS under the leadership of the PTWS Exercises Task Team with strong contributions from the International Tsunami Information Center (ITIC), PTWC, and Japan Meteorological Agency (JMA). Altogether there have been nine IOC-coordinated international tsunami exercises: Exercise Pacific Wave in 2006 (IOC/INF-1244), 2008 (IOC/2008/TS/82), 2011, (IOC/2011/TS/97Vol.1&2); 2013 (IOC/2013/TS/106Vol.1&2), 2015 (IOC/2015/TS/117Vol.1&2), 2016 (IOC/2015/TS/126Vol.1&2), 2017 (IOC/2016/TS/131Vol.1&2), 2018 (IOC/2018/TS/139Vol.1Rev.2 & Vol. 2) and 2020 (IOC/2020/TS/155Vol.1).
Exercise Pacific Wave 2011, 2013, and 2015 were additionally used to introduce and obtain feedback, test, and validate the new PTWC Enhanced Products which became official on 1 October 2014. Exercise Pacific Wave 2016 and 2017 were used to evaluate experimental NWPTAC Enhanced Products and identify necessary modifications before the JMA Enhanced Products were formally adopted. Exercise Pacific Wave 2017 was also used to support the development of the SCSTAC products. Exercise Pacific Wave 2018 was used to validate the
NWPTAC enhanced products and test the new SCSTAC products. Exercise Pacific Wave 2020 was used to further develop the services and products of the CATAC. 
[bookmark: _Toc3][bookmark: _Toc194501742]EXERCISE PACIFIC WAVE 2024	Comment by Margarita Martinez: Updated for the PacWave24 report
[bookmark: _Toc4][bookmark: _Toc194501743]2.1	OVERVIEW
The ICG/PTWS, At its 30th session (ICG/PTWS-XXX, Nuku’alofa, Kingdom of Tonga, 11–15 September 2023), the Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System approved the conduct of Exercise Pacific Wave 2024 (PacWave24) in the months of September through November 2024 to support International Disaster Risk Reduction Day (13 October) and World Tsunami Awareness Day (5 November).
[bookmark: _Toc5][bookmark: _Toc194501744]2.2	PARTICIPATION
Altogether 10 countries (including one sub-national entities) submitted evaluation forms about the TSP communication test, therefore 11 responses were received, complied, and analyzed in this report. Regarding the regional/National exercises 20 states members submitted their assessments about the national exercises. 
Overall Country and Agency Participation: TSP Communication Test.
	 
	Country
	Agency

	1
	Argentina
	Servicio de Hidrografía Naval. 

	2
	Australia
	Australian Maritime Safety Authority/ National Emergency Management Agency

	3
	Chile
	Hydrographic and Oceanographic Service of the Chilean Navy (SHOA) 

	4
	French Polynesia
	LDG-Tahiti/ French Polynesian Tsunami WArning Center (CPPT)

	5
	Guatemala
	Instituto Nacional de Sismologia, Vulcanologia, Meteorologia e Hidrologia

	6
	Hong Kong, China
	Hong Kong Observatory

	7
	Japan
	Japan Meteorological Agency/ Hydrographic and Oceanographic Department, Japan Coast Guard

	8
	New Zealand
	Maritime New Zealand/NAVAREA XIV Coordinator

	9
	Republic of Korea
	Korea Meteorological Administration

	10
	Singapore 
	Meteorological Service Singapore 

	11
	Tonga
	Tonga Meteorological Service




Overall Country and Agency Participation: Regional/National Exercise 

	
	Country
	Agency

	1
	Australia
	Joint Australian Tsunami Warning Centre (JATWC)

	2
	Chile
	Hydrographic and Oceanographic Service of the Chilean Navy (SHOA)

	3
	China
	The National Marine Environmental Forecasting Center (NMEFC)

	4
	Colombia
	Directorate-General for Maritime Affairs

	5
	Costa Rica
	SINAMOT-UNA

	6
	Ecuador
	Instituto Oceanográfico y Antártico de la Armada del Ecuador

	7
	French Polynesia
	Laboratoire de Géophysique de Tahiti / CPPT - French Polynesian Tsunami Warning Centre

	8
	Hong Kong, China
	Hong Kong Observatory

	9
	Japan
	Japan Meteorological Agency

	10
	Kiribati
	National Disaster Management Office/ Kiribati meteorological service

	11
	Malasya
	Malaysian Meteorological Department

	12
	México
	Centro de Alerta de Tsunamis de la Secretaría Marina Armada México 

	13
	New Zealand
	National Emergency Management Agency (NEMA)

	14
	Republic of Korea
	Korea Meteorological Administration

	15
	Russian Federation
	Sakhalin Tsunami Warning Center, Federal Service of Russia for Hydrometeorology and Environmental Monitoring

	16
	Samoa
	
Ministry of Natural Resources and Environment

	17
	Singapore
	Meteorological Service Singapore

	18
	Tonga
	National Disaster Risk Management Office

	19
	Vanuatu
	Vanuatu Meteorology and GeoHazard Department

	20
	Viet Nam
	National Earthquake Information and Tsunami Warning Center, Institute of Geophysics, VAST




[bookmark: _Toc6][bookmark: _Toc194501745]2.3	CONCEPT AND CONDUCT
[bookmark: _Toc7][bookmark: _Toc194501746]2.3.1	Purpose
The purpose (aim) of Exercise PacWave24 was to test PTWS Tsunami Service Provider arrangements, country preparedness arrangements and operational procedures to respond and recover from a destructive tsunami.
[bookmark: _Toc8][bookmark: _Toc194501747]2.3.2	Objectives
The objectives for Exercise Pacific Wave 2024 were:
Test communications from the PTWS Tsunami Service Providers (TSP) to the Tsunami Warning Focal Points (TWFP) and National Tsunami Warning Centres (NTWC) of the Member States concerned.
Test live communication from PTWS Tsunami Service Providers (TSP) to the NAVAREA Coordinators (NAVAREAs VI, X, XI, XII, XIII, XIV, XV, and XVI) through concerned NTWCs, or in the absence of an NTWC, upon request to the PTWS Technical Secretary, directly to the NAVAREA Coordinator.
Test national communication, cooperation, and readiness within each of the participating countries.
Test regional communication and cooperation between Member States of the tsunami warning system.
[bookmark: _Toc9][bookmark: _Toc194501748]2.3.3	Dates
Exercise PacWave24 included:
(i) One Live Communication Test from the PTWS TSPs to PTWS Member States. The exercise took place on November 5th, 2024 at 0100 UTC.
(ii) One NAVAREA Live Communication Test from PTWC to the NAVAREA Coordinators referred above through concerned NTWCs, or in the absence of an NTWC, upon request to the PTWS Technical Secretary, directly to the NAVAREA Coordinator. The exercise took place on November 5th, 2024 at 0100 UTC. 
(iii) Regional and National exercises Participating countries could choose to run their exercise any time during this period, allowing flexibility to avoid conflict with other important national events. was held within the period of 1 September–30 November 2024.
a. PICT Regional Exercise was held November 5th, 2024	Comment by Margarita Martinez: pending the report
b. SEP Regional Exercise was held 21 November, 2024. 

[bookmark: _Toc10]

[bookmark: _Toc11][bookmark: _Toc194501749]2.3.4	Documentation	Comment by Margarita Martinez: Updated for 2024 report
All information related to Exercise PacWave24 was available at the exercise website: http://www.pacwave.info. The following lists Exercise PacWave24 documents:
IOC Circular Letter 2999: Pacific Tsunami Warning and Mitigation System (PTWS) Exercise Pacific Wave 2024 (PacWave24), September–November 2024, including a live Tsunami Service Provided Communication Test and NAVAREA Trial on 5 October at 0000 UTC. CL-2999 
Exercise Pacific Wave 2024. A Pacific-wide Tsunami Warning and Communications Exercise, 5 November 2024. Volume 1: Exercise Manual. Paris, UNESCO, IOC Technical Series, No  191 (English only).  
User’s guide for the Pacific Tsunami Warning Center: enhanced products for the Pacific Tsunami Warning System. Paris, UNESCO, IOC Technical Series No 105, Revised edition, 2014 (English; Spanish) (IOC/2013/TS/105 Rev.3).
Users’ Guide for the Northwest Pacific Tsunami Advisory Center (NWPTAC): enhanced Products for the Pacific Tsunami Warning System. Paris, UNESCO, IOC Technical Series No 142, 2019. (English) (IOC/2019/TS/142).
User’s Guide for the South China Sea Tsunami Advisory Center (SCSTAC) products for the South China Sea Tsunami Warning and Mitigation System. Paris, UNESCO, IOC Technical Series No 149, 2019. (English) (IOC/2019/TS/149).
Draft User’s Guide for the Central American Tsunami Advisory Centre (CATAC), version 28 March 2019 (English, Spanish).
Operational users guide for the Pacific Tsunami Warning and Mitigation System (PTWS). Paris, UNESCO, IOC Technical Series No 87 rev., 2011. (English) (IOC/2011/TS/87rev).
Hunga Tonga–Hunga Ha’apai Volcanic Tsunami Hazard Response: PTWC Interim Procedures and PTWS Products - User’s Guide, Version 1.3, 25 July 2022 (CL-2902).
Resources on the development of tsunami SOPs for warning and emergency response, including tsunami evacuation and the planning, conduct, and evaluation of exercises, include the following:
Plans and procedures for tsunami warning and emergency management. Paris, UNESCO, IOC Manuals and Guides No. 76, 2017, 72 pp., English. (IOC/2017/MG/76 Rev).
How to plan, conduct and evaluate UNESCO/IOC tsunami wave exercises. Paris, UNESCO, IOC Manuals and Guides No.58, 2013 (English, Spanish) (IOC/2012/MG/58 Rev).
Preparing for Community Tsunami Evacuations: from inundation to evacuation maps, response plans and exercises. Paris, UNESCO, IOC Manuals and Guides No. 82, 2020 (English, Spanish) (IOC/2020/MG/82).
Standard Guidelines for the Tsunami Ready Recognition Programme. Paris, UNESCO, IOC Manuals and Guides No. 74, 2022 (English) (IOC/2022/MG/74).
[bookmark: _Toc12]

[bookmark: _Toc194501750]2.4	EXERCISE ACTIVITIES	Comment by Margarita Martinez: Updated for 2024 report
[bookmark: _Toc13][bookmark: _Toc194501751]2.4.1	Communication Test
In order to meet objective a) to test communications from the Tsunami Service Providers to each Member State, a live test occurred at 0000 UTC on 5 November 2020. Member States were asked to note when and how they received the live communications test message and report back through the Post-Exercise Evaluation Survey.
[bookmark: _Toc14][bookmark: _Toc194501752]2.4.2	Regional and Country Exercise Activities
[bookmark: _Toc15]Pacific Wave 2024 – Pacific Island Countries and Territories Regional Exercise 
(Annex III)	Comment by Margarita Martinez: Report was requested to PIC
The WG-PICT announced its regional exercise (IOC Circular Letter 2908) and its twofold objectives :
Objective 1:
Objective 2:
Regional report and evaluation are presented in Annex III.
[bookmark: _Toc16]Pacific Wave 2024 – South East Countries Regional Exercise (Annex IV)	Comment by Margarita Martinez: Report was requested to SEP
At the annual meeting of the Southeast Pacific Working Group (SEP-WG) in 2024, held virtually on August 16 and 17, 2024, it was agreed to carry out a regional exercise, in which the countries belonging to SEP participated and Mexico as a guest.
Objectives of the regional PacWave24-SEP:
a) Apply and evaluate the internal operating procedures of each CNAT, as well as the Regional Tsunami Warning Communication Protocol for the Southeast Pacific.
b) Give each CNAT the opportunity to individually and independently evaluate the preparedness and response capacity of its personnel.
c) Test the communication channels established in Annex IV of the regional protocol.
d) Promote activities in the priorities of the Sendai Framework for Disaster Risk Reduction and the Decade of the Oceans.
Reports are included as Annexes in this document:
[bookmark: _Toc17][bookmark: _Toc194501753]POST-EXERCISE EVALUATION	Comment by Margarita Martinez: Updated
The goal of exercise evaluation is to validate strengths and identify opportunities for improvement within the participating countries and regional Working Groups. This is accomplished by collating supporting data; analysing the data to compare effectiveness against requirements; and determining what changes need to be made.
All participating countries were asked to complete two official Exercise PacWave24 Evaluation Form the first for the Live TSP Communication test and NAVAREA trial by 5 November 2024 and the Post-Exercise by 15 December 2022. Forms were submitted online through the following websites:
Communication test form 
Post-Exercise form 
[bookmark: _Toc18][bookmark: _Toc194501754]3.1	POST-EXERCISE EVALUATION FINDINGS	Comment by Margarita Martinez: Updated
A total of 11 countries (including sub-national entitles) participated in the TSP communication test and NAVAREA Trial and 20 participated in the exercise and submitted evaluation forms. A summary of the findings from the completed evaluation forms is provided in Annex II.
The strong majority of responding countries expressed a positive view of the planning and conduct of PacWave24. The findings from PacWave24 by Objective are as follows:
[bookmark: _Toc19][bookmark: _Toc158110486][bookmark: _Toc194501755]Objective 1: To test communications from the approved and developing Tsunami Service Providers (PTWC, NWPTAC, SCSTAC, CATAC) to Member States/Countries
All the TSP that participated in the exercise send messages according to procedures, 100% respondents reported that received the message from PTWC correctly, 36% from NWPTAC, 36% from SCSTAC and 0% from CATAC.
Objective 2: Test live communication from PTWS Tsunami Service Providers (TSP) to the NAVAREA Coordinators (NAVAREAs VI, X, XI, XII, XIII, XIV, XV, and XVI).
Agregar resumen. 
[bookmark: _Toc20]Objective 3: To test national communication and cooperation within the country.
The majority of participants in the exercise disseminated the warning message to local governments (40%), provincial/regional level and emergency services (35% each of them) and other national government agencies (20%). To a lesser extent, the message was disseminated to local, city/district level (20%). However, only a small percentage of respondents (10%) indicated that the warning message was communicated to the public as part of the exercise. The 15% of respondents who indicated "not applicable" did not provide further details. 
The majority of respondents disseminated the message using other methods (35%) and Facebook (20%), followed by website (15%). At lesser extents, the e-mail, SMS and Twitter were used by 10% (each method). The least used methods, each with an usage of 5%, were SMS, radio, chatty beetle, sirens, cell phone mobile, public announcement systems and emergency cell/mobile phone broadcast. It is noteworthy that none of the participants utilised landline, satellite phone, fax, RSS, the police, door-to-door advertising or electronic billboards.
[bookmark: _Toc21][bookmark: _Toc158110487]The majority of respondents (65%) considered the communication methods used during the exercise to be timely and appropriate, and 65% of respondents submitted the message(s) disseminated from the NTWC/NDMO to be accurate and clear. However, it should be noted that four respondents did not respond to these two questions. Some of them did not disseminate the message to NTWC/NDMO, while others did not submit an answer.
Approximately 40% of respondents concurred that the NDMO sustained communication with the NTWC throughout the exercise. Conversely, the 20% of respondents who answered negatively indicated that they did not engage in communication with their respective NDMO.
[bookmark: _Toc194501756]Objective 3b: To test national readiness within the country.
Readiness
80% of respondents agreed that activation and response procedures are in place. Similarly, it was also established that the respondents NTWC/NDMO knows its response role in the event of a tsunami. 
Respondents confirmed that in 70% of the countries the NTWC/NDMO has engaged in prior tsunami response planning. 

Response Plans, structure and activities
Regarding the existence of procedures, protocols and/or plans in the participating countries. 16 out of 21 respondents stablished the existence of at least one instrument. 
75% of the respondents identified a management structure and document to support tsunami response. Following are the details: 70% of the respondents indicated that the SOP its aimed for regional (1-3 hours arrival time), 70% for a distant (greater than 3 hours and 55% for local sceneries (less than 1 hours).  
75% of respondents indicated that has undertaken activities to support a national tsunami response and 5% of respondents claimed that they do not implement this type of activities.
60% of respondents indicated that their tsunami emergency response plan includes processes to issue Safe-to-Return (All Clear) notices. Similarly, 70% of respondents confirmed that tsunami exercises are routinely conducted. 
Evacuation:
35% responded affirmatively that they have a mass evacuation plan for the coasts of their territories in the event of a tsunami whereas 42% claimed not have one of these instruments. 
65% of countries assembled arrangements in decision-making process before the exercise, while 10% claimed they didn’t do this action. 
Education and Awareness:
75% of respondents indicated that tsunami-related public education and awareness materials have been developed and disseminated in their country.
20% of the respondents indicated the existence of tsunami-related programmes are in place for all levels of educations. 
Most of the countries (40%) participating in this questionnaire do not have elements of an evacuation system, such as evacuation maps, signage, and assembly points.  Only 25% respondents confirmed that all tsunami-vulnerable communities have tsunami evacuation maps, signage, and assembly points for evacuation.
[bookmark: _Toc22][bookmark: _Toc158110488][bookmark: _Toc194501757]Objective 3: To test regional communication and cooperation.
40% of respondents indicated that their NTWC engaged in communication and cooperation with other countries in the region for PacWave24. 25% didn’t practice cooperation with other states members. 
Only 5% indicated that the NDMO communicated with other countries during the event. In contrast, 60% respondents stated that they didn’t shared information from NDMO with other countries. 
25% of respondents indicated national information was shared with other countries during the exercise. 
Email was the primary method of communication with other countries  and other methods (25%) Then Radio (UFH, VHD amateur) and Landline telephone (20%). Finally, Chatty Beetle and FAX were the methods less used by the members states (5%). No respondents reported the use of SMS, Mobile phone, satellite telephone.


[bookmark: _Toc23][bookmark: _Toc194501758]3.2	GENERAL EXERCISES OBSERVATIONS 
65% of countries indicated that have a better understanding of the goals, responsibilities, and roles in case of tsunami emergencies.
75% of country respondents affirmed that the exercise provided an opportunity to improve if gaps in capability and capacity are identified.
40 % answered positively community have a better understanding of their tsunami risk. 
Exercise planning.
Overall, all respondents indicated that exercise planning, conduct, format and style were very satisfactory (65%). 
Exercise planning at the international level was found to be more efficacious than that at the national (70%) or provincial/local level (55%).
80% of respondents indicated that the PacWave24 Exercise Manual provided an appropriate level of detail.
65% of the respondents indicated that the IOC Manual & Guides (How to Plan, Conduct, and Evaluate IOC Tsunami Wave Exercises);
75% Plans and Procedures for Tsunami Warning and Emergency Management) were useful.
The IOC Manual & Guides: Preparing for Community Tsunami Evacuations: from inundation to evacuation maps, response plans and exercises was considered useful for 60% of the participants.
50% of the participants used TsuCAT for exercise planning or hazard assessment during the PacWave24.
What went well?
Planning of communications channels to be involved and Exercise Challenges were clearly planned and allowed a correct evaluation of Emergency Staff response.
Participants engaged well with the scenario and approached the exercise with realism. It provided a good test of processes and procedures.
What to improve?
NDMOs were not involved in all countries.
Improve and promote people evacuation.
the time for promotion of the event.
Start planning earlier and notification for all focal points.
improve the continuity of the exercises for the preparation of national drills.
Funding support.
3.3	EVALUATION
Pacwave24 reports shared with the ITIC can be found in Annex II.
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[bookmark: _Toc158110490][bookmark: _Toc194501759]ANNEX I
[bookmark: _Toc194501760]TASK TEAM ON PACWAVE22
The planning, conduct, and evaluation of Exercise PacWave24 was coordinated by the PTWS Exercise PacWave24 Task team (TT). The Exercise PacWave24 Summary Report and Annexes were compiled by MSc. Margarita Martinez, SENAPRED, Chile (Co-Chair), Mr. Anthony Jamelot, CPPT, French Polynesia, Dr. Laura Kong, ITIC, USA.
Task Team Members (official):
MSc. Margarita Martinez, SENAPRED, Chile (Co-Chair)
Mr. Laitia Fifita, Tonga Meteorological Services, Tonga (Co-Chair)
Dr. Charles McCreery, PTWC, USA
Dr. Laura Kong, ITIC, USA
Mr. Lianda Zhao, NMEFC, China
Mr. Anthony Jamelot, CPPT, French Polynesia
Mr. Francois Schindele, CEA, France
Mr. Rodolfo Alvarado, INSIVUMEH, Guatemala
Mr. Yuji Nishimae, JMA, Japan
Mr. Jorge Rodriguez, ACP, Panama
Mr. Eric Chichaco, IGC, Panama
Mr. Sara Mitchell, NEMA, New Zealand
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[bookmark: _ANNEX_II][bookmark: _Toc158110492][bookmark: _Toc194501761]ANNEX II
[bookmark: _Toc194501762]POST-EXERCISE EVALUATION COMPILATION

This Annex presents a compilation of the responses provided by countries to the Exercise PacWave24 post-exercise evaluation forms: communication test and national/regional exercises. Altogether 11 countries (including sub-national entities) submitted evaluation forms about the TSP communication test, therefore 11 responses were received, complied, and analysed in this report. Regarding the regional/National exercises 20 states members submitted their assessments about the national exercises. 

Surveys were completed online through the Survey Monkey online survey and questionnaire tool or submitted by transmission of the completed survey file to the PacWave24 Co-Chairs. Several countries submitted multiple evaluations to reflect the participation and experience of these agencies. Where submissions were from different agencies within the same country, it was asked to the country which for the submission that shall be used in for purposes analysis. 

The online surveys were available as follows: 
PacWave24 Live TSP Communication test form 

EXERCISE PACIFIC WAVE 2024 (PacWave24) National and Regional Communication and Cooperation Post-Exercise Post-Exercise form 
PACIFIC WAVE 2024 (PacWaveE22) PICT REGIONAL  EXERCISE  https://www.surveymonkey.com/r/PacWave22_PICTs; 	Comment by Margarita Martinez: To be updated or erased

The surveys Live TSP Communication Test and National and Regional Communication and cooperation exercise are divided into four sections according to the PacWave24 objectives, and evaluation statements and questions focused on different components of the warning and response process.

For each question, a short statement is provided that summarises the responses, and this is followed by comments provided by the countries. Other activities were encouraged but at the discretion of each country.

Overall Country and Agency Participation: TSP Communication Test.	Comment by Margarita Martinez: Updated
	 
	Country
	Agency

	1
	Argentina
	Servicio de Hidrografía Naval. 

	2
	Australia
	Australian Maritime Safety Authority/ National Emergency Management Agency

	3
	Chile
	Hydrographic and Oceanographic Service of the Chilean Navy (SHOA) 

	4
	French Polynesia
	LDG-Tahiti/ French Polynesian Tsunami WArning Center (CPPT)

	5
	Guatemala
	Instituto Nacional de Sismologia, Vulcanologia, Meteorologia e Hidrologia

	6
	Hong Kong, China
	Hong Kong Observatory

	7
	Japan
	Japan Meteorological Agency/ Hydrographic and Oceanographic Department, Japan Coast Guard

	8
	New Zealand
	Maritime New Zealand/NAVAREA XIV Coordinator

	9
	Republic of Korea
	Korea Meteorological Administration

	10
	Singapore 
	Meteorological Service Singapore 

	11
	Tonga
	Tonga Meteorological Service




Overall Country and Agency Participation: Regional/National Exercise 

	
	Country
	Agency

	1
	Australia
	Joint Australian Tsunami Warning Centre (JATWC)

	2
	Chile
	Hydrographic and Oceanographic Service of the Chilean Navy (SHOA)

	3
	China
	The National Marine Environmental Forecasting Center (NMEFC)

	4
	Colombia
	Directorate-General for Maritime Affairs

	5
	Costa Rica
	SINAMOT-UNA

	6
	Ecuador
	Instituto Oceanográfico y Antártico de la Armada del Ecuador

	7
	French Polynesia
	Laboratoire de Géophysique de Tahiti / CPPT - French Polynesian Tsunami Warning Centre

	8
	Hong Kong, China
	Hong Kong Observatory

	9
	Japan
	Japan Meteorological Agency

	10
	Kiribati
	National Disaster Management Office/ Kiribati meteorological service

	11
	Malasya
	Malaysian Meteorological Department

	12
	México
	Centro de Alerta de Tsunamis de la Secretaría Marina Armada México 

	13
	New Zealand
	National Emergency Management Agency (NEMA)

	14
	Republic of Korea
	Korea Meteorological Administration

	15
	Russian Federation
	Sakhalin Tsunami Warning Center, Federal Service of Russia for Hydrometeorology and Environmental Monitoring

	16
	Samoa
	
Ministry of Natural Resources and Environment

	17
	Singapore
	Meteorological Service Singapore

	18
	Tonga
	National Disaster Risk Management Office

	19
	Vanuatu
	Vanuatu Meteorology and GeoHazard Department

	20
	Viet Nam
	National Earthquake Information and Tsunami Warning Center, Institute of Geophysics, VAST



Objective 1: To test communications from the approved and developing Tsunami Service Providers (PTWC, NWPTAC, SCSTAC, CATAC) to Member States/Countries.
The results that allowed to identify the fulfilment of the objective were submitted by 11 countries. Below are the results according to the type of question and comments submitted by the respondents. 
· Did your country Tsunami Warning Focal Point receive the PTWC, NWPTAC, SCSTAC, and/or CATAC Exercise Dummy message?


Figure 1: Receipt of the Dummy message (text product)

The majority respondents indicated that the Dummy message was received. One respondent indicated that the Dummy message was not received (Argentina). PTWC, NWPTAC, SCSTAC messages were received in a timely manner. 

· If yes, please select which Tsunami Service Provider you received the Exercise Dummy message from.


Figure 2: Where the Dummy tsunami message was received from (this graph includes the responses of NAVAREA XI and Argentina)
The TSP that participated in the exercise send messages according to procedures, 100% respondents reported that received the message from PTWC correctly, 36% from NWPTAC, 36% from SCSTAC and 0% from CATAC. 

Comments:
· The Japan Meteorological Agency, who is in charge of NWPTAC, sent NAVAREA XI coordinator the NWPTAC, SASTAC and PTWC Exercise Dummy messages.
· Singapore subscribed to PTWC and SCSTAC
If you received an Exercise Dummy message, when did you receive the message(s)? Please state the time in UTC:
Majority of countries received the message on November 5th at 00:00 UTC Time. The first message was received instantaneously, and the last message was reported two minutes later (by email). Some respondents informed that fax presented significant delays. For further details of times registered by each TSP see the tables below: 
	
	Country
	Received Time

	1
	Argentina
	0100UTC

	2
	Australia
	0100UTC

	3
	Chile
	0100UTC

	4
	French Polynesia
	00:00 UTC

	5
	Guatemala
	00:00 UTC


	6
	Hong Kong, China
	00:01 UTC

	7
	Japan
	1:02AM

	8
	New Zealand
	00:01

	9
	Republic of Korea
	00:02

	10
	Singapore
	00:00 UTC

	11
	Tonga
	23:00UTC










· [bookmark: _Toc158110494][bookmark: _Toc194501763]How did you receive the message(s)? 

Email was the most common form of receipt (45%) percent of the countries reported they received the message by email. Followed by GTS (30%) and Fax (15%). Others methods of receipt includes AFTN (5%) and EMWIN(5%).

Figure 3: Methods of receiving the PTWC Dummy message 
(more than one option could be chosen).



· Did all your country TWFPs receive the message(s) by the same methods?


                                          Figure 4: Methods of receiving 
The responses from NAVAREA XI and NAVAREA VI are not included in this graph.

Objective 1a Comments:
· Australia: while AMSA (NAVAREA X) received the test warning from PTWC at 0100UTC as expected we also received the same message an hour earlier at 000UTC from Airservices Network Coordination Centre. Not sure why this happened.
· Tonga: Very well achieved
· Hong Kong Observatory: Communications from tsunami providers went well, with email coming in first, followed by GTS and fax. However, it was noted that not all fax numbers received the exercise test message. We did not receive fax from PTWC, and one of lines cannot receive the message from SCSTAC.  
· French Polynesia: Only NWPTAC received by FAX PTWC bulletins are not received in French Polynesia since 2021 because of local telecommunication provider issue from converting FAX from numerical to analogical
· Japan: JMA received a test message without any problem.
· New Zealand: In NZ, the TWFP and the NTWC are the same organisation.
· Singapore. Communication test had no problem.


















Objective 2: Test live communication from PTWS Tsunami Service Providers (TSP) to the NAVAREA Coordinators (NAVAREAs VI, X, XI, XII, XIII, XIV, XV, and XVI).

· Please indicate if your country was part of the NAVAREA trial transmission.


Figure 4: Navarea trial transmission



Figure 4: Forwarded the message to NAVAREA coordinator. 



[bookmark: _Hlk128293583]Objective 2b comments:
· Australia: intention was to receive directly from PTWC
· Chile: NTWC and NAVAREA Coordinator belong to the same institution
· Tonga: the objective was achieved
· Argentina: In the absence of a NTWC, Navarea VI Coordinator was supposed to receive the message directly.
	 Country
	Please indicate if the NAVAREA coordinator received the message successfully and when.
	Please provide a general statement about what went well.

	Japan
	NAVAREA XI coodinator received emails from NTWC in Japan, which is the Japan Meteorological Agency, without any problems. Regarding the time when the emails were received, please see the answers for Question 1.4.
	 

	Australia
	The message went to AMSA's 24/7 response centre. NAVAREA X co-ordinator was present when testing occurred.
	received messages as expected. 

	Chile
	Yes, they received it right after we did (we forward the message)
	In our case is very easy. We are the same office and we have procedures already established to forward the message to the NAVAREA Coordinator and to disseminate the information through it.

	Tonga
	2300UTC
	all dissemination channels were very well received.

	Guatemala
	Yes, we received the message at 00:00 utc
	 

	Japan
	NAVAREA (NAVAREA XI) coordinator has received the message successfully at 01:03 November 5, 2024 (UTC). 
	We consider that the NAVAREA coordinator had been understood the test for the NAVAREA, because we had explained the content of this test to the coordinator in advance.

	Argentina
	The message was never received by the Navarea Coordinator. We could not determine the reason of the failure. 
	Although the message did not arrive, we received an inmediate feedback when we e-mailed the contact person to inform about this issue. 

	New Zealand
	Yes, the message was forwarded to RCCNZ, who advised they received our (NEMA) email at 1405hrs, along with the original NAVAREA email from PTWC at 1401hrs.
	Message dissemination was accurate and promptly received. 



Objective 3: To test national communication and cooperation, and readiness within the country.
Objective 3a: To test national communication and cooperation within the country.
· Dissemination of the warning[footnoteRef:2].  [2:  2.1 The warning was disseminated to: other agencies, Science agencies/universities involved in assessment, Local government: provincial/regional level; Local government: city/district level; Public; Not Applicable.] 

Most participants in the exercise disseminated the warning message to local governments provincial/regional level (40%) and emergency services and other national government agencies (35%). To a lesser extent, to local, city/district level (20%). On the other hand, few respondents (10%) indicated that the warning message was provided to the public as part of the exercise. The 15% of respondents who indicated “not applicable”.

Figure 5: Where the warning was disseminated to

Emergencies Services and other National Government Agencies that received the messages during PacWave24 were the following: 
	Countries
	List of destinations

	Australia
	13 Participating Agencies

	Ecuador
	On this occasion, officials from the municipalities of the province of Galapagos also participated (they are candidate cities for Tsunami Ready)

	Hong Kong, China
	34 government bureau / departments and organizations  

	Malaysia
	15 Regional MET Offices  

	México
	673

	New Zealand
	The warning was not actually sent out as part of the exercise but would be distributed to approximately 145 organizations on the National Warning System list. Although the training environment was used, the message was also sent directly to the National Geohazards Monitoring Centre as part of the exercise.

	Tonga
	Warning was received by NDRMO from Tonga Met Service 

	Vanuatu
	National Disaster Management Organization (NDMO)



· Time the warning was sent to agency, agencies or public[footnoteRef:3].  [3:   What time was warning sent to the agency or agencies or Public listed in Q2.1? Please note the date and time using 24-hour clock and UTC, e.g., 5 Nov, 14:35 UTC.] 

The exercises were performed from September through November of 2024. 11 respondents provided information regarding the date or time in which the exercise was done in their country. 
Following are the details:           
	Country
	Day
	Time

	Australia
	23 October 
	Between 00:26 and 04:49 UTC 

	Chile
	November 21
	15:05 UTC and Warning was sent to other agencies at 15:09 UTC

	China
	5 November
	06:00 UTC

	Hong Kong, China
	31 october
	01:20 UTC

	Japan
	22 november
	04:08 UTC

	Kiribati
	 
	 

	Malaysia
	17 octuber
	04:08 UTC

	Mexico
	21 november
	16:08 UTC

	New Zealand
	5 november
	4 drills were conducted over the exercise period for each watch group. Each warning was sent to start each exercise on Tuesday 0000UTC (Tuesday 1300 NZDT).

	Russian Federation 
	5 november
	0001 UTC

	Vanuatu
	5 november
	23:10 UTC




· How was the message disseminated to the agencies or public[footnoteRef:4]. [4:  2.3 How did you send the warning to emergency, national, science, and local government agencies in Q2.1? Tick all that apply.] 

The message was disseminated by most of the participants by e-mail (55%), followed by other methods (35%). It was also used cell or mobile phone (20%). At a lesser extent was used, SMS, landline telephone, fax, radio (UHF, VHF, Amateur), 15% each method. Few respondents used website (10%), website, twitter, Facebook, RSS (5% each method) and no respondents indicated the use of satellite telephone, TV and Chatty beetle.


Figure 6: Warning dissemination methods





· Dissemination of the message to the public[footnoteRef:5]. [5:  2.4 How did you send the warning to the Public? Tick all that apply.] 


Most of respondents disseminated the message using other methods (35%) and Facebook (20%), followed by website (15%). At lesser extents, the e-mail, SMS and twitter were used by 10% (each method). The less used methods with an 5% were SMS, radio, chatty beetle, sirens, cell phone mobile, public announcement systems and emergency cell/mobile phone broadcast. None of the participants used a landline, satellite phone, fax, RSS, the police, door-to-door advertising or electronic billboards.

Figure 7: Methods used to warning the public

Comments on warning to the public: 
México: The bulletins were sent only to civil protection authorities, naval commands and strategic installations.
Chile: NTWC sends warning to National Disaster Prevention and Response Service which forwards it to the public.
New Zealand: Again, warning was not actually distributed as part of the exercise, but was sent by these means on our warning training environment.
Vanuatu: as country it was generated an internal communication link, message was not sent to public.

· Feedback from agencies[footnoteRef:6]  [6:  Based on feedback from agencies, were the communication methods timely and appropriate?; Based on feedback from agencies, were the message(s) disseminated from the NTWC/NDMO accurate and clear?; Did the national disaster management organization (or equivalent) maintain communication with the National Tsunami Warning Centre throughout the event?] 

Most respondents 65% considered that the communication methods used during the exercise were timely and appropriate and 65% of respondents submitted the message(s) disseminated from the NTWC/NDMO accurate and clear. Four respondents skipped these two questions, some of them didn’t disseminate the message to NTWC/NDMO and others didn’t submit an answer. 

[bookmark: _Toc158110496]Figure 8: Based on feedback from agencies, were the communication methods timely and appropriate?
Figure 9: Based on feedback from agencies, were the message(s) disseminated from the NTWC/NDMO accurate and clear?




Around 40% of respondents agreed that the NDMO maintained communication with the NTWC throughout the exercise. On the contrary, 20% participating countries answered negatively, they did not practice communication with NTWC. 

Figure 10: Did the national disaster 
management Organization (or equivalent) maintain communication with the National Tsunami Warning Centre throughout the event?




The countries that maintained communication during the exercise between NDMO or equivalent with their NTWC were 8 out of 20, four countries skipped this question. 
	 
	Country
	What was communicated between NDMO and NTWC during the event. 

	1
	Australia
	Through telephone and MS Teams and with embedded meteorologists from the NTWC agency at the NDMO 

	2
	Chile
	Email and VHF are used to confirm mutual warning messages reception and to clarify any doubts regarding the shared information. NTWC shares Tsunami Threat Evañuation and NDMO shares Earthquake Intensity and Evacuation Reports.

	3
	Colombia
	We conducted the exercise only with the National Tsunami Warning Centers of Chile, Peru, Ecuador and Mexico

	4
	Hong Kong, China
	Technical advice was provided by tsunami warning centre, particularly on tsunami forecasts and situation reports.

	5
	Mexico
	Confirm receipt of drill bulletins.

	6
	New Zealand
	In NZ, the NTWC and the NDMO are the same organisation.

	7
	Russian Federation 
	By phone 

	8
	Tonga
	All communication were via VHF radio throughout the whole exercise until the cancellation in order for NDRMO to obtain feedback from all sites before providing the official all clear for evacuated schools participating in this exercise to return to their areas.



General comments regarding objective 2a: To test national communication and cooperation within the country. This question of the questionnaire gathered information from 5 out of 20 countries. Following are the details: 
	 
	Country
	General comments

	1
	Australia
	The existing technologies and processes were fit for purpose but there were several recommendations for minor improvements. 

	2
	Chile
	National cooperation and communication are enforced thrugh National Exercises 3 times per year and Regional Exercises twice a year.

	3
	Hong Kong, China
	Warning messages were disseminated timely to government bureaux/departments and organisations.  

	4
	New Zealand
	In our PacWave exercises, messages were not disseminated to other agencies (except for the National Geohazards Monitoring Centre) or the public, they were sent through our training environment only. The assessment that these were timely, accurate and clear is based on previous examples of disseminating these messages. Separate tests of the National Warning System and the Emergency Mobile Alert System have been undertaken during the year (these are carried out quarterly for the NWS and annually for the EMA system). These systems disseminate warning messages to the public, emergency services, local government, science agencies, media, and other government agencies.

	5
	Vanuatu
	The test of the national communication and cooperation was not done well may because the message was not communicated clearly to NDMO, of it to also test its communication link and cooperation to the other emergency agency and provincial NDMO's coordinators.




Objective 2b: To test national readiness within the country.
In this section will be addressed the following issues: The NTWC/NDMO has an activation and response process (standard operating procedures) in place for the receipt of tsunami warnings; the NTWC/NDMO knows its specific response role in the event of a tsunami, the NTWC/NDMO has, prior to the exercise, engaged in tsunami response planning[footnoteRef:7]. [7:  These issues were asked as follows: 2.9 The NTWC/NDMO has an activation and response process (standard operating procedures) in place for the receipt of tsunami warnings?; 2.10 The NTWC/NDMO knows its specific response role in the event of a tsunami?; 2.11 The NTWC/NDMO has, prior to the exercise, engaged in tsunami response planning?] 

80% of respondents agreed that activation and response procedures are in place; it was also established that the respondents indicated that the NTWC/NDMO knows its response role in the event of a tsunami. Respondents confirmed that in 70% of the countries the NTWC/NDMO has engaged in prior tsunami response planning. It’s important to note that two countries skipped questions related to these[footnoteRef:8].  [8:  Vietnam y Samoa. ] 


 Figure 12: NTWC/NDMO prior to the exercise, engaged in tsunami response planning.

Figure 13: Engaged in tsunami response planning
Figure 11: Activation and response process.





 
Regarding the existence of planning instruments, such as procedures, protocols and/or plans in the participating countries. 

Details are presented as follow: 
06 Earthquakes. 
03 Earthquakes and tsunami.
01 Earthquakes and volcano eruptions.
02 Earthquake, landslides, and volcanic eruptions.
01 countries earthquake, tsunami and non tsunamic sources.

Following is background information on the existence of planning instruments or activities aimed to prepare countries response to face tsunami[footnoteRef:9]:  [9:  These issues were asked as follow: 2.12 Since your last participation to PacWave, the NTWC/NDMO has undertaken activities to increase its capacity and capability to support a national tsunami response? (for example, training, exercise, etc.); 2.13 The NTWC/NDMO has an appropriate management structure identified and documented to support tsunami response? And 2.14 The NTWC/NDMO has a national tsunami mass coastal evacuation plan?] 

NTWC/NDMO has undertaken activities to increase its capacity and capability to support a national tsunami response (for example, training, exercise, etc.); 
The NTWC/NDMO has an appropriate management structure identified and documented to support tsunami response. 
The NTWC/NDMO has a tsunami mass coastal evacuation plan. 
Arrangements to assemble the in-country disaster management group relevant to decision-making on tsunami warning and response were in place before the exercise.

An 75% of respondents indicated that has undertaken activities to support a national tsunami response and 5% of respondents claimed that they do not implement this type of activities; similarly, 75% of respondents agrees that their countries have an appropriate management structure identified and documented to support tsunami response. At a lesser extent, 35% of the countries responded affirmatively that they have a mass evacuation plan for the coasts of their territories in the event of a tsunami whereas 42% claimed not have one of these instruments. 
65% of countries assembled arrangements in decision-making process before the exercise, while 10% claimed they didn’t do this action. 


Figure 15: NTWC/NDMO structure identified and documented to support tsunami response. 
Figure 14: Activities to support a national tsunami response.



Figure 17: Arrangements to assemble the in-country disaster management group relevant to decision-making on tsunami response. 

Figure 16: Tsunami mass coastal evacuation plan. 


     










[bookmark: _Toc194501764]A country tsunami emergency response plan (standard operating procedures) for tsunamis exists in 17 out of 20 countries that answered this question. Following are the details: 70% of the respondents indicated that the SOAP its aimed for regional (1-3 hours arrival time) and distant (greater than 3 hours). Meanwhile 55% of the respondents indicated that has local SOAP (less than 1 hour arrival time)[footnoteRef:10].   [10:  This question was asked as follows: 2.16 A country tsunami emergency response plan (standard operating procedures) for tsunamis exists?  Tick all that apply.] 



Figure 18: A country tsunami emergency response plan 
(standard operating procedures) for tsunamis exists.

Next it will be presented if the response plan includes processes to issue Safe-to-Return (All-Clear) notices and if Tsunami exercises are routinely conducted in-country. 84% of respondents indicated that their tsunami emergency response plan includes processes to issue Safe-to-Return (All Clear) notices. Similarly, 84% of respondents confirmed that tsunami exercises are routinely conducted. Three respondents do not conduct regular exercises. Figure 20: Tsunami exercises conducted in-country. 
Figure 19: The country tsunami emergency response plan includes processes to issue Safe-to- Return (All Clear) notices.



The countries that indicated that exercise routinely conducted (12 put of 20) described the type of exercise scenario (local, regional, distant). Eight countries didn’t add more details.
	
	Country
	Exercise description 

	1
	Australia
	Monthly exercises were held between Geoscience Australia and the Bureau of Meteorology as the two partner agencies in operating the Joint Australian Tsunami Warning Centre (JATWC), using earthquake scenarios from regional and distant events.    National exercises for PACWAVE and IOWAVE, including as a TSP for the IOTWMS.

	2
	Chile
	July 4th 2024: Local Scenario

	3
	Costa Rica
	August 2024, local scenario

	4
	Ecuador
	October 2023

	5
	French Polynesia
	Regional exercise to train and educate new NDMO duty officer

	6
	Hong Kong, China
	PacWave22 Exercise based on a regional scenario

	7
	Malaysia
	Local Tsunami Exercise at Kota Belud, Sabah, Malaysia

	8
	Mexico
	A regional scenario
Two local scenarios  
A distant scenario

	9
	New Zealand
	Regional level exercising is regularly undertaken by the Civil Defence Emergency Management (CDEM) Groups on a wide range of hazard scenarios including tsunami. NEMA’s Monitoring, Alerting and Reporting (MAR) Centre exercises regularly (at least weekly) and most of these exercises are based on a variety of tsunami scenarios (local, regional and distant). The last national level tsunami exercise was held in 2016 and was based on a near-regional scenario (just over 1 hours travel time). The next national level tsunami exercise is planned for 2026.

	10
	Russian Federation
	Local , national disaster management exercise.

	11
	Tonga
	The last exercise was conducted in August and it was based on a local tsunami.

	12
	Vanuatu
	10th of October 2024 Tsunami Drill in Lakatoro, Malekula







Tsunami preparedness 
75% of respondents indicated that tsunami-related public education and awareness materials have been developed and disseminated in their country. 
20% of the respondents indicated the existence of tsunami-related programmes are in place for all levels of educations. Figure 22: Tsunami related curriculum programmes are in place for all levels of education.
Figure 21: Tsunami-related public education and awareness materials have been developed and disseminated.



Curriculum Tsunami – related education programmes and levels 

Only 6 countries out of 20 described if tsunami-related programmes exist /or are available. Each country presents information on how the curriculum is presented in its educational programmes.

	
	Country
	Description 

	1
	Australia
	While not required officially, tsunami was included in some geography or science curricula around the country.

	2
	Hong Kong, China
	Secondary and post-secondary education curriculum have tsunami-related programmes. Supplementary educational resources are available on the Hong Kong Observatory’s website.

	3
	Malaysia
	At community level only

	4
	Mexico
	There is a massive online course available on the Coursera platform specifically related to everything related to the topic of tsunamis.

	5
	New Zealand
	There are curriculum programmes for all levels, but these are not specifically for tsunami education but apply to all hazards.

	6
	Vanuatu
	Only the primary too include in their general subject to learn a little about Tsunami and Earthquake.



Tsunami-vulnerable communities and Evacuation system elements to face and response tsunami.
There is a range of literature on what elements an evacuation system should contain (MINVU, 2017; INDECI, 2019), but most agree that the following components are necessary to guide people through the evacuation process (2020, UNESCO/IOC. 2020. Preparing for Community Tsunami Evacuations: from inundation to evacuation maps, response plans and exercises. Paris, UNESCO. (Manuals and Guides, 82). The main components of an evacuation system are: Signage, assembly points, evacuation routes. Most of these are disseminated to vulnerable communities through evacuation maps. Evacuation maps become relevant because they allow people exposed to tsunami to leave the area of exposure and go to safe areas. 
Most of the countries (40%) participating in this questionnaire do not have elements of an evacuation system, such as evacuation maps, signage, and assembly points.  Only 25% respondents confirmed that all tsunami-vulnerable communities have tsunami evacuation maps, signage, and assembly points for evacuation. 
	
Figure 23: tsunami evacuation maps, signage, and assembly points for evacuation.


	
	Countries
	Number of communities with maps and signage, gaps, and future plans to fill gaps.

	1
	Australia
	Few to hardly any places in Australia have signage and evacuate routes marked on roads and there are no plans to increase.     New South Wales (NSW) and Queensland (QLD) are the two states that published online their respective state-based tsunami evacuation maps.    Western Australia (WA) and Tasmania (TAS) have developed detailed evacuation maps but as far as I know they are not yet publicly available.

	2
	Chile
	Evacuation Maps, signage and assembly points are defined by Local Authorities at Municipal Level. Currently 111 communities have approved Tsunami Evacuation Maps.

	3
	Costa Rica
	58 coastal communities of a total of about 273 in the Pacific coast

	4
	French Polynesia
	Signage is not yet finalized in every cities.

	5
	Hong Kong, China
	There are many high-rise buildings in Hong Kong, hence vertical evacuation could be a way of evacuation. The Hong Kong Observatory will coordinate with relevant local parties to promote tsunami preparedness knowledge to coastal low-lying communities.

	6
	New Zealand
	Responsibility for tsunami evacuation maps and signage lies with the regional/local government level. Many at-risk communities have these arrangements in place.  Regional CDEM Groups set out their plans to fill gaps in their CDEM Groups Plans, which are prepared every 5 years.

	7
	Vanuatu
	4 communities with maps, signage, 2 communities with signage only. gaps was to have coastal inundated risk map for all the island, identify risk communities, develop community tsunami information maps, signage make this communities become tsunami ready, that was the future plans.



Type of exercises
It was asked to the states members what kind of exercises was developed and reported as part of PacWave24 initiative, 55% practiced drills, 45% of the respondents implemented a tabletop exercise, followed by functional exercises (25% each type). In contrast, only 10% of respondents indicated that a Full-Scale exercise was trained in their countries. No country established that trained other type of exercise, nevertheless, information about what type of exercise was not provided. 
Conduct community evacuation
Out of a total of 20 responders, 5 indicated that they conducted evacuation processes involving the tsunami-exposed community. This is equivalent to 25% of the participating countries, while 55% of the respondents’ indicated did not train the community during the implementation of PacWave24. Four respondents skipped this question. 
Figure 24: Type of exercise in PacWave2022

States members like Malaysia and Vanuatu trained tsunami evacuations addressed to communities. Costa Rica, French Polynesia and Tonga indicated the practice tsunami evacuations in which were involved schools. Chile has an evacuation drill program that includes the execution of at least 6 drills per year. During the months in which PacWave24 was executed, 4 tsunami evacuation drills were carried out as part of this initiative.
Figure 25: conduct community evacuation

People’s participation is described as follows:
Of the total number of exercises involving community participation (5), countries were asked to indicate the total number of people participating in each exercise. Details as follows: 
	
	Country
	People’s participation in PacWave24

	1
	Chile
	Between September and November, three mass evacuation drills were carried out in the Araucanía, Ñuble and Maule regions. A total of approximately 153,000 people participated in these exercises.

	2
	Costa Rica
	40

	2
	French Polynesia
	600 - 800

	3
	Malaysia
	From 2006-2024, a total of 20,264 people were involved

	4
	Tonga
	For the 5th of November, 2024 we evacuated; 1421 (737 males and 684 were females)

	5
	Vanuatu
	Approximately 500 to 600 people.




Implementation UNESCO/ IOC Tsunami Ready Recognition Programme (TRRP)

The Tsunami Ready Recognition Programme (TRRP) seeks to build resilient communities through awareness and preparedness strategies that will protect life, livelihoods, and property from tsunamis in different regions (IOC-UNESCO, 2022; SINAMOT, 2023). The main goal of the programme is to improve coastal community preparedness for tsunamis and to minimize the loss of life, livelihoods, and property (IOC-UNESCO, 2022). In the survey was asked to the respondents if their country is currently implemented the programme, 65% of the respondents indicated that their country is not implementing the program. 
Countries statement about Tsunami Ready Recognition Programme

Countries that answered no addressed the issue as follow: Figure 27: Implementation of UNESCO/IOC community-based Tsunami Ready Programme.


Below are the responses of the countries, with those responding that they are implementing the programme indicating why they are doing so and those responding that they are not indicating why they have not yet done so.

	Country
	If Yes, how many communities are recognized and/or in process? If No, is your country interested in implementing the Programme?

	Australia
	Yes interested but currently in 'watching' phase only.

	Chile
	No, due to technical impossibility to cover more than 4000 km of coastline and produce Tsunami Inundation Charts for all communities. The country is interested in applying to the TRRP Equivalency Program.

	Hong Kong, China
	The feasibility of implementing the Programme is being actively explored.

	Kiribati
	I am interested in the implementation of this programme.

	Malaysia
	Yes, Malaysia is interested in implementing the Programme

	Mexico
	Currently the community of Puerto Vallarta, Jalisco is in the process of completing the guidelines to be recognized by the Tsunami Ready Program.

	New Zealand
	NZ currently has no plans to implement the Programme. 

	Tonga
	We are in the process of obtaining approval. However, we are currently use the indicators as baseline for the community preparedness programs

	Vanuatu
	Not yet but we are interested to implement the program, still trying to set up the board members.


Objective 2b Comments

no country submitted comments on objective 2b

Objective 3: To test regional communication and cooperation.

· Did your country engage in communication and cooperation with other countries in the region for PacWave20?
Furthermore, 55% of respondents indicated that their respective countries engaged in communication and cooperation with other countries in the region for PacWave24. In contrast, 20% of respondents reported a lack of engagement in cooperative endeavours with other state members. The following table presents the observations and comments made by the countries that reported cooperating and communicating with other countries in their region through PACWAVE24 .
	Country
	If yes, please list countries.

	Australia
	Not as part of the National exercise but we did also participate in the PICTs regional exercise and shared our tsunami status with other PICTs through the slack channel used for the exercise. 

	Chile
	Colombia, Ecuador, Peru and Mexico

	Colombia
	Chile  Ecuador  Perú  Mexico

	Ecuador
	Colombia, Chile, Perú

	French Polynesia
	14 countries from the regional Pacwave24 PICT regional exercise 

	Mexico
	Chile, Perú, Colombia y Ecuador.

	Russian Federation 
	Japan

	Vanuatu
	Only through Slack, which other country joined.



The type of cooperation conducted during the exercises was: 
25% (5) States members shared Data sharing (Seismic, sea level, etc.).
30% (6) States members shared Event information sharing.
20% (4) States members shared Alert coordination (levels, dissemination)
40% (8) States members shared Joint PacWave24 exercise.


Figure 28: Engagement in communication and cooperation with other countries in the region for PacWave22.



Figure 29: Type of cooperation conducted by countries PacWave22




Details as follows of the interaction implemented in PacWave24 are:
	Country
	Cooperation with other countries. 

	Australia
	see 3.1

	Chile
	Peru

	Ecuador
	Colombia, Chile, Perú

	French Polynesia
	A informational platform sharing has been tested to facilitate exchange between all tsunami stakeholders of the South West Pacific as TOR of the WG-PICT Task Teal  Information Sharing Platfrom objectives.

	Tonga
	Please refer to Tonga's National Tsunami Warning Centre for the details on this.




· Did the National Tsunami Warning Centre communicate with other countries during the event?
It was reported by countries that 40% of NTWCs established communications with other nations during the event, while 25% did not engage in this activity.Figure 30: National Tsunami Warning Centre communicate with other countries during the event PacWave22.



· Did the National Disaster Management Agency communicate with other countries during the event?
A survey of the respondents revealed that 60% of them stated that they did not communicate or share information with other countries during the event. Conversely, a mere 5% acknowledged engaging in such practices. Following are the details list of which each country shared information:Figure 31: Communication of the NDMO with other countries during the exercise




· Was national information shared with other countries during the event?
25% of respondents indicated that national information was shared with other countries during the event. However, 25% did not.Figure 32: Sharing of national information with other countries.


· What type of national information did you share?
The information shared its presented as follows: 
Figure 33: Types of national information shared.


· How did you communicate the information?
Email was the primary method of communication with other countries  and other methods (25%) Then Radio (UFH, VHD amateur) and Landline telephone (20%). Finally, Chatty Beetle and FAX were the methods less used by the members states (5%). No respondents reported the use of SMS, Mobile phone, satellite telephone. 

                       Figure 34: Methods of communication.

OBJECTIVE 3 Comments.
The following comments were received from countries in this section:
	 
	Country
	General comments

	1
	Australia
	Slack was easy to use and the information if shared early could be quite useful, but I question if agencies will have time to share information using slack when they are busy dealing with an immediate national threat. 

	2
	Chile
	SEP-Working Group enforces cooperation efforts between member states (Colombia, Ecuador, Peru and Chile) but each country defines his own Threat Alert Levels according to their own Standard Operating Procedures. For this PacWave2024 version SEP-Working Group invited Mexico to participate as well and find new cooperation oportunities for Capacity Building and share Operational Experiences.

	3
	Hong Kong, China
	N.A.

	4
	Malaysia
	The dissemination of the information during the PACWAVE 2024 exercise was done within the country.

	5
	Tonga
	At the end of the end of the exercise a Tsunami Drill Situation Report was also circulated.

	6
	Vanuatu
	Regional communication was done well but we find out that in terms of regional communication you need about three people on shift, one will be dedicated just for Slack or regional communication. But its a good to have something like this because if any regional event but a communication can be done on slack.






GENERAL EXERCISE OBSERVATIONS

Overall assessment
This section gave respondents the opportunity to provide overall comment on the exercise and how it contributed to the development of tsunami response in each country.
65% of countries indicated that have a better understanding of the goals, responsibilities, and roles in case of tsunami emergencies,
75% of country respondents affirmed that the exercise provided an opportunity to improve if gaps in capability and capacity are identified.
[image: ]40 % answered positively community have a better understanding of their tsunami risk. 

Figure 35: Country stakeholder agencies have a better understanding of the goals, responsibilities (devoirs) and roles in tsunami emergencies; Gaps in capability and capacity have been identified; Community have a better understanding of their tsunami risk and are better prepared for tsunami events; News media participated and covered the exercise; and Estimated people participating in the exercise within the country/territory.

Exercise planning
This section gave respondents the opportunity to provide overall comment on the planning of the exercise and their preparation for it.
Overall, all respondents indicated that exercise planning, conduct, format and style were very satisfactory (100%). Exercise planning at the international level went better (70%) than the planning at national (75%) or provincial/local level (55%).
80% of respondents indicated that the PacWave22 Exercise Manual provided an appropriate level of detail.
65% of the respondents indicated that the IOC Manual & Guides (How to Plan, Conduct, and Evaluate IOC Tsunami Wave Exercises) and;
75% of the respondents indicated that Plans and Procedures for Tsunami Warning and Emergency Management) were useful.
The IOC Manual & Guides: Preparing for Community Tsunami Evacuations: from inundation to evacuation maps, response plans and exercises was considered useful for 60% of the participants.
50% of the participants used TsuCAT for exercise planning or hazard assessment during the PacWave22.
[image: ]


Figure 36 The exercise planning
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	CPPT
	Centre Polynésien de Prévention des Tsunamis
French Polynesian Tsunami Warning Center

	CATAC
	Central America Tsunami Advisory Centre

	ICG
	Intergovernmental Coordination Groups

	ICG/CARIBE-EWS
	Intergovernmental Coordination Group for the Tsunami and other
Coastal Hazards Warning System for the Caribbean and Adjacent Regions

	ICG/ITSU
	International Coordination Group for the Tsunami Warning System in
the Pacific (now renamed ICG/PTWS)

	ICG/PTWS
	Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System (formerly ITSU)

	INETER
	Instituto Nicaragüense de Estudios Territoriales

	IOC
	Intergovernmental Oceanographic Commission (of UNESCO)

	ITIC
	International Tsunami Information Center (UNESCO/IOC–NOAA)

	JMA
	Japan Meteorological Agency

	MTS
	Medium-term Strategy

	NDMO
	National Disaster Management Office

	NOAA
	National Oceanic & Atmospheric Administration (USA)

	NTWC
	National Tsunami Warning Centre

	NWPTAC
	Northwest Pacific Tsunami Advisory Center (Japan)

	PacWave20
	Exercise Pacific Wave 2020

	PacWave22
	Pacific Wave 2022 International tsunami exercise

	PacWave22-PICT
	Pacific Wave 2022 - Pacific Island Countries and Territories     
Regional Exercise

	PMEL
	Pacific Marine Environmental Laboratory

	PTWC
	Pacific Tsunami Warning Center (USA)

	SOP
	Standard Operating Procedures

	TNC
	Tsunami National Contact

	TSP
	Tsunami Service Provider

	TsuCAT
	Tsunami Coastal Assessment Tool

	TWFP
	Tsunami Warning Focal Point

	UNESCO
	United Nations Educational, Scientific & Cultural Organization

	SCSTAC
	South China Sea Tsunami Advisory Center (China)

	WG
	Working Group

	WG-CA
	Working Group on the Central American Pacific Coast Tsunami Warning and Mitigation System

	WG-SE
	Working Group on the Southeast Pacific Tsunami Warning and Mitigation System

	WG-TOWS
	Working Group on Tsunamis and Other Hazards related to Sea- Level Warning and Mitigation Systems
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Yes	No	1	0	


Tsunami Service Provider


PTWC	NWPTAC	SCSTAC	CATAC	1	0.36	0.36	0	


How did you receive the message(s)? Please tick methods.


GTS	AFTN	EMWIN	Fax	Email	0.3	0.05	0.05	0.15	0.45	


Did all your country TWFPs receive the message(s) by the same methods?


Yes	no	1	0	


Please indicate if your country was part of the NAVAREA trial transmission.


Yes	No	0.64	0.45	


Please indicate if your NTWCs has forwarded the message to NAVAREA coordinator.


Yes	No	0.75	0.25	


Warning dissemination


Not Applicable	Public	Local government: city/district level	Local government: provincial/regional level	Science agencies/universities involved in assessment	Other national government agencies	Emergency services	0.15	0.1	0.2	0.4	0	0.35	0.35	


Warning Dissemination Methods


Other (Please specify)	RSS	Facebook	Twitter	Website	TV	Chatty Beetle	Radio (UHF, VHF, Amateur)	SMS	Email	Fax	Cell or Mobile Phone	Satellite Telephone	Landline Telephone	0.35	0.05	0.05	0.05	0.1	0	0	0.15	0.15	0.55000000000000004	0.15	0.2	0	0.15	


Methods timely and appropriate


YES	NO	0.65	0	


Was the message(s) disseminated from the NTWC/NDMO accurate and clear


YES	NO	0.65	0	


Communication with the National Tsunami Warning Centre throughout the event?


YES	NO	0.4	0.2	


The NTWC/NDMO has, prior to the exersice, engaged in tsunami response planning?


YES	NO	0.7	0.1	


Activation and response process in place for the receipt TWC


YES	NO	0.8	0	


The NTWC/NDMO knows its specific response role in the event of a tsunami?



YES	NO	0.8	0	


The NTWC/NDMO has an appropriate management structure identified and documented to support tsunami response?


YES	NO	0.75	0.05	


Since your last participation to PacWave, the NTWC/NDMO has undertaken activities to increase its capacity and capability to support a national tsunami response


YES	NO	0.75	0.05	


Arrangements to assemble the in-country disaster management group relevant to decision-making on tsunami warning and response were in place before the exercise?


YES	NO	0.65	0.1	


The NTWC/NDMO has a national tsunami mass coastal evacuation plan?


YES	NO	0.35	0.42	


Standard operating procedures


Local (less than 1 hour arrival time)	Regional (1-3 hours arrival time)	Distant (greater than 3 hours)	0.55000000000000004	0.7	0.7	


Tsunami exercises are routinely conducted in-country


YES	NO	0.7	0.03	


The response plan includes processes to issue Safe-to-Return (All-Clear) notices?


YES	NO	0.6	0.05	


Tsunami-related curriculum programmes are in place for all levels (pre, primary, secondary, post-secondary) of education?


YES	NO	0.2	0.55000000000000004	


Tsunami-related public education and awareness materials have been developed and disseminated


YES	NO	0.75	0.01	


 All tsunami-vulnerable communities have tsunami evacuation maps, signage, and assembly points for evacuation?


YES	NO	0.25	0.4	


What type of exercise did you conduct?


Other (please specify)	Full Scale	Functional	Tabletop	Drill	0	0.1	0.25	0.45	0.55000000000000004	


Community evacuation?


YES	NO	0.25	0.55000000000000004	


Is your country implementing the UNESCO/IOC community-based Tsunami Ready Programme?


YES	NO	0.1	0.65	


Country communication and cooperation with other countries in the region


YES	NO	0.4	0.25	


Types of cooperation conducted by countries


Data sharing (seismic, sea level, etc.)	Event information sharing	Alert coordination (levels, dissemination)	Joint PacWave24 exercise	Other (Please specify)	0.25	0.3	0.2	0.4	0	


Did the National Tsunami Warning Center communicate with other countries during the event?


YES	NO	0.4	0.25	


Did the National Disaster Management Agency communicate with other countries during the event?


YES	NO	0.05	0.6	


Was national information shared with other countries during the event?


YES	NO	0.25	0.4	


What type of national information did you share? Tick all that apply.


Seismic phase arrival times	Earthquake hypocentre and/or magnitude	Tsunami Alert Level (such as Warning, Cancellation, etc.)	Tsunami Forecast	Tsunami Observations	Tsunami Evacuation	Tsunami Impact	Social Media (WhatsApp, Telegram, Viber, X)	Other (Please specify)	0	0.2	0.35	0.1	0.2	0.1	0.1	0	0.15	


How did you communicate the information? 


Radio (UHF, VHF, Amateur)	Landline Telephone	Satellite Telephone	Cell or Mobile Phone	Fax	Email	SMS	Chatty Beetle	Other (Please specify)	0.1	0.1	0	0	0.05	0.25	0	0.05	0.25	
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