	Intergovernmental Oceanographic Commission

	Technical Series
	XXX








DRAFT
Capacity Assessment of Tsunami Preparedness in the Pacific Ocean
Status Report, 2025










UNESCO


Capacity Assessment of Tsunami Preparedness in the Pacific Ocean – Status report 2025 – 5
Table of contents
List of figures	3
List of tables	4
1.	Introduction	5
1.1.	Tsunamis in the Pacific Ocean	5
1.2.	Pacific Ocean tsunami warning and mitigation system	5
1.3.	Global frameworks	6
2.	Methodology	7
3.	Capacity assessment results	8
3.1.	Policies, plans and guidelines	8
3.1.1.	Policies	8
3.1.2.	Plans	10
3.1.3.	Guidelines	12
3.2.	Risk assessment and reduction	14
3.2.1.	Hazard assessment	14
3.2.2.	Risk assessment	21
3.3.	Detection, warning and dissemination	26
3.3.1.	Detection and warning	26
3.3.2.	Dissemination	32
3.4.	Awareness, preparedness and response	33
3.4.1.	Standard operating procedures	33
3.4.2.	Evacuation infrastructure	35
3.4.3.	Tsunami exercises	36
3.4.4.	Public awareness	37
3.4.5.	UNESCO-IOC Tsunami Ready Recognition Programme	40
Annexes	44
Annex 1 – Events and national responses since 2005 reported by countries	44
Annex 2 – Threshold or criteria for declaring a potential tsunami emergency, watch, alert, advisory or warning	46
Annex 3 – Termination of the warning situation	47
Annex 4 – Acronyms	48



[bookmark: _Toc194497431]List of figures

Figure 1. UNESCO-IOC Global Tsunami Warning and Mitigation System.	5
Figure 2. Types and phases of national tsunami policies.	9
Figure 3. Types and phases of local tsunami policy.	9
Figure 4. Availability of national, local and community level tsunami disaster risk reduction plans during prevention and mitigation phase.	10
Figure 5. Availability of national, local and community level tsunami disaster risk reduction plans during preparedness phase.	11
Figure 6. Availability of national, local and community level tsunami disaster risk reduction plans during emergency response phase.	11
Figure 7. Availability of national, local and community level tsunami disaster risk reduction plans during rehabilitation and reconstruction phase.	12
Figure 8. Types of national tsunami guidelines for each phase.	13
Figure 9. Types of local tsunami guidelines for each phase.	13
Figure 10. Type of hazard assessment.	14
Figure 11. Type of hazard(s) included in multi-hazard assessment.	15
Figure 12. Number of hazards included in a multi-hazard assessment.	15
Figure 13. Organisation(s) responsible for the tsunami hazard assessment.	16
Figure 14. Level at which tsunami hazard assessment is carried out.	17
Figure 15. Data type used and publicly available for tsunami hazard assessment.	18
Figure 16. Products from tsunami hazard assessment.	18
Figure 17. Number of tsunami hazard assessment products.	19
Figure 18. Capability to undertake tsunami hazard assessment.	19
Figure 19. Capacity to give training and/or consultancy on tsunami hazard assessment to other countries.	21
Figure 20. Types of risk assessment.	22
Figure 21. Type of hazard included in the multi-hazard risk assessment.	22
Figure 22. Organisation(s) responsible for the tsunami risk assessment.	23
Figure 23. Levels at which the tsunami risk assessment is carried out.	24
Figure 24. Type of product emerging from the tsunami risk assessment.	24
Figure 25. Capacity to undertake tsunami risk assessment.	25
Figure 26. Capacity to give training on tsunami risk assessment.	26
Figure 27. Data used to determine national threats.	27
Figure 28. Local tsunami sources monitored by National Tsunami Warning Centers.	27
Figure 29. Infrastructure availability to support 24x7 operations.	28
Figure 30. Level of tsunami threat forecast information is produced by the responsible organization.	29
Figure 31. Other observing networks operated and used for tsunami early warning.	30
Figure 32. How tsunami information is disseminated.	32
Figure 33. Consideration of aspects and support required to develop them for upstream emergency response SOPs.	33
Figure 34. Consideration of aspects and support required to develop them for downstream emergency response SOPs.	34
Figure 35. Communication methods for emergency response.	35
Figure 36. Evacuation infrastructures available in countries.	35
Figure 37. Levels of tsunami exercise conducted.	36
Figure 38. Types of tsunami exercise conducted.	37
Figure 39. Organization responsible for tsunami public awareness programs.	38
Figure 40. Types of public awareness materials.	38
Figure 41. Types of public awareness activity.	39
Figure 42. Support required for public awareness activity.	40
Figure 43. Summary of national capacity according to different aspects of the TRRP.	42
Figure 44. Challenges that inhibit the implementation of TRRP or similar national initiatives.	43

[bookmark: _Toc194497432]List of tables

Table 1. Major tsunami events in the Pacific Ocean since 2004.	5
Table 2. Ranking of priority areas for capacity improvement in tsunami hazard assessment.	20
Table 3. Priorities for capacity improvement in tsunami risk assessment.	25


1. [bookmark: _Toc194497433]Introduction
1.1. [bookmark: _Toc194497434]Tsunamis in the Pacific Ocean

Since the devastating 2004 Indian Ocean tsunami, which highlighted the global vulnerability to these natural events, the Pacific Ocean has experienced numerous tsunami occurrences, reinforcing its position as a region of significant seismic activity but also of other sources such as volcanic eruptions (Table 1).

	#
	Date
	Location
	Source
	Countries impacted
	Deaths (estimate)

	
	
	
	
	
	



[bookmark: _Ref193452386][bookmark: _Toc194497504]Table 1. Major tsunami events in the Pacific Ocean since 2004.
(Source: National Geophysical Data Center / World Data Service: NCEI/WDS Global Historical Tsunami Database. NOAA National Centers for Environmental Information)

1.2. [bookmark: _Toc194497435]Pacific Ocean tsunami warning and mitigation system

The Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System (ICG/PTWS) was established in 1965 as a response to the 1960 Valdivia earthquake and tsunami. Resolution IV-6 of the 4th Session of the UNESCO-IOC General Assembly named it the International Coordination Group for the Tsunami Warning System in the Pacific (ICG/ITSU), and it convened for the first time in 1968. It was later renamed the Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System (ICG/PTWS) – through Resolution EC-XXXIX.8 of the UNESCO-IOC Executive Council – to bring it closer to the other three regional ICGs (ICG/IOTWMS, ICG/NEAMTWS and ICG/CARIBE-EWS) created following the 2004 Indian Ocean tsunami (Figure 1). It counts 46 Member States (Pacific Ocean and its marginal seas).

[image: Une image contenant texte, capture d’écran, carte
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[bookmark: _Ref193795816][bookmark: _Toc194497460]Figure 1. UNESCO-IOC Global Tsunami Warning and Mitigation System.

ICG-PTWS has formed:
· Three sessional Working Groups (WG) to address specific technical issues:
· WG 1 – Understanding Tsunami Risk;
· WG 2 – Tsunami Detection, Warning and Dissemination;
· WG 3 – Disaster Risk Management and Preparedness.
· Four Working Groups address specific issues relating to different regions in the ocean basin:
· WG-CA – Central American Pacific Coast;
· WG-SEP – South-East Pacific;
· WG-PICT – Pacific Island Countries and Territories;
· WG-SCS – South China Sea.
· Ten Task Teams (TT):
· SC-TT-PacWave – Steering Committee Task Team PacWave Exercises;
· WG2-TT-TSP – WG 2 Task Team Tsunami Service Providers;
· WG2-TT-ISN – WG 2 Task Team Integrated PTWS Sensor Networks for Tsunami Detection and Characterisation;
· WG2-TT-FOO – WG 2 Task Team Tsunami Forecasting from Ocean Observations;
· WG2-TT-TGV – WG 2 Task Team Tsunami Generated by Volcano;
· WG3-TT-TR – WG 3 Task Team Tsunami Ready;
· WG-PICT-TT-SDSSWP – WG-PICT Task Team Seismic Data Sharing in the Southwest Pacific;
· WG-PICT-TT-CD – WG-PICT Task Team Capacity Development;
· WG-PICT-TT-ISP – WG-PICT Task Team Information Sharing Platforms;
· WG-SCS-TT-CDS – WG-SCS Task Team Capacity Development and Services.

The International Tsunami Information Center (ITIC) is hosted by the United States National Oceanic and Atmospheric Administration National Weather Service in Honolulu, Hawaii. It helps develop and provide info on tsunami warning systems, risks and good practices by engaging with Member States and the general public.

1.3. [bookmark: _Toc194497436]Global frameworks

This capacity assessment of tsunami preparedness in the Pacific Ocean aligns with the goals of:

	· the United Nations Secretary-General's Early Warnings for All (EW4All) initiative, with a focus on the importance of early warning systems for geophysical hazards, and the needs to develop the capacity of these systems to reduce the loss of lives and livelihoods from disasters by the end of 2027;
	[image: ]

	· the United Nations Decade of Ocean Science for Sustainable Development 2021–2030 – Implementation Plan, specifically Challenge 6, which is “Increase community resilience to ocean and coastal risks”;
	[image: UN Ocean Decade | Partnership for Observation of the Global Ocean]

	· the UNESCO-IOC Tsunami Programme, which relies on four Intergovernmental Coordination Groups (ICGs) to coordinate regional tsunami warning and mitigation activities, including the provision of tsunami information to National Tsunami Warning Centres (NTWCs);
	

	· the UNESCO-IOC Tsunami Ready Recognition Programme, which aims to build resilient communities through awareness and preparedness strategies that will protect life, livelihoods and property from tsunamis in different regions;
	[image: Odisha Coastal Villages Recognized as 'Tsunami Ready' by UNESCO]

	· the 2030 Agenda for Sustainable Development, specifically Goal 11, which is: “Make cities and human settlements inclusive, safe, resilient and sustainable”;
	[image: Sustainable Development Goals - European Commission]

	· the Sendai Framework on Disaster Risk Reduction (SFDRR), specifically Target G, which is “to substantially increase the availability of and access to multi-hazard early warning systems and disaster risk information and assessments to people by 2030”.
	[image: UNDRR - Oficina Regional de Las Américas y El Caribe]



2. [bookmark: _Toc194497437]Methodology

The present survey is the first one driven in the Pacific Ocean, compared to the Indian Ocean, which had already since 2004 event three surveys, 2005, 2018 and 2024. The same methodology as 2018 one was used to be able to have elements of comparison between these two parts of the world.

Intergovernmental Oceanographic Commission of UNESCO (UNESCO-IOC) endorsed the 2018 capacity assessment of the Indian Ocean Tsunami Warning and Mitigation System (IOTWMS). This assessment includes: 
1. a national technical online survey questionnaire covering all aspects of the end-to-end tsunami warning and mitigation system,
2. a survey analysis,
3. a validation consultation workshop, and 
4. endorsement by the UNESCO-IOC Intergovernmental Coordination Group (ICG) for the Pacific Tsunami Warning and Mitigation System (PTWS).

Initial communication on this survey was made to the Tsunami National Contacts (TNCs) of ICG/PTWS via a letter from the ICG/PTWS Chair dated 4 November 2024 (IOC/TSR/24.113/ON/ah), accompanied by a concept note on the assessment in the Indian (Phase I completed in 2024) and Pacific Oceans.

The survey constructed on the online platform SurveyMonkey consisted of six main parts, like those of the 2018 IOTWMS capacity assessment survey with an additional part on the UNESCO-IOC Tsunami Ready Recognition Programme (TRRP):
· PART I: basic information (questions 1 to 3);
· PART II: risk assessment and reduction (questions 4 to 8);
· PART III: detection, warning and dissemination (questions 9 to 10);
· PART IV: public awareness, preparedness and response (questions 11 to 13);
· PART V: Tsunami Ready Recognition Programme (questions 14 to 15); and,
· PART VI: narrative with each section requiring input from different stakeholders based on their national responsibility in the end-to-end tsunami warning and mitigation system (questions 16 to 18).

The ICG/PTWS Secretariat circulated the online survey to the Tsunami National Contacts (TNCs) and Tsunami Warning Focal Points (TWFPs) of ICG/PTWS Member States on 1 February 2025. TNCs oversaw and coordinated the completion of the survey through consultation with national stakeholders involved in end-to-end tsunami warning including the National Tsunami Warning Centers (NTWCs) and National Disaster Management Offices (NDMOs).

Submission of responses was timed on 14 March 2025 to coincide with a presentation of preliminary results at the Thirty-first Session of the Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System (ICG/PTWS-XXXI), 7–11 April 2025 in Beijing, China. Outcomes and recommendations were discussed and finalized by PTWS officers and representatives of the PTWS Working Groups, TSPs, Task Team Exercise Pacific Wave and International Tsunami Information Center (ITIC) at a dedicated ICG/PTWS Steering Committee Workshop, 14–16 May 2025 in Manila, Philippines. The consolidated PTWS draft summary report was presented to the 33rd Session of the IOC General Assembly in June 2025 to be finalized as the present IOC Technical Series Report.

A total of 29 of the 46 member states responded to the survey (63%), including: Australia, Brunei, Canada, Chile, Colombia, Cook Islands, Ecuador, El Salvador, Federated States of Micronesia, Fiji, Guatemala, Indonesia, Japan, Malaysia, Mexico, Nauru, New Zealand, Nicaragua, Palau, Papua New Guinea, Philippines, Republic of China, Republic of Korea (South), Singapore, Solomon Islands, Thailand, Tonga, Vanuatu, Vietnam.
3. [bookmark: _Toc194497438]Capacity assessment results
3.1. [bookmark: _Toc194497439]Policies, plans and guidelines
3.1.1. [bookmark: _Toc194497440]Policies

Countries were asked if they have national tsunami policies, if so of which type whether it is multi-hazard or standalone, and which phases of the disaster management lifecycle it addresses, from prevention and mitigation, through preparedness, emergency response, until rehabilitation and reconstruction (Figure 2).

Responses indicate that 25 of the 29 countries (86%) have some form of national tsunami policy. Majority addresses tsunami as part of a multi-hazard policy (between 69% and 72% of the countries). Of the 25 countries with a national policy, 21 (84%) addressed all four phases of the lifecycle. These countries treated the rehabilitation and reconstruction phase only as part of a multi-hazard including tsunami policy.



[bookmark: _Ref193293547][bookmark: _Toc194497461]Figure 2. Types and phases of national tsunami policies.	Comment by Céline Barré: Question 53 – 6a

Using the same approach, countries were asked if they have local tsunami policies Figure 3. Types and phases of local tsunami policy.Figure 3). Responses indicate that 18 of the 28 respondent countries (64% – one country skipped the question) have some form of local tsunami policy. Almost all countries (at the exception of 2) address the different phases as part of a multi-hazard policy. Of the 18 countries with a local policy, 16 (89%) addressed all four phases of the lifecycle. These countries treated the rehabilitation and reconstruction phase only as part of a multi-hazard including tsunami policy.



[bookmark: _Ref193361477][bookmark: _Ref193361468][bookmark: _Toc194497462]Figure 3. Types and phases of local tsunami policy.	Comment by Céline Barré: Question 54 – 6b

3.1.2. [bookmark: _Toc194497441]Plans

Countries were asked to confirm availability, level and type of tsunami risk reduction plans they have, including whether it is multi-hazard or standalone, whether it is treated at national, local or community level, and which phases of the disaster management lifecycle it addresses, from prevention and mitigation (Figure 4), through preparedness (Figure 5), emergency response 
(Figure 6), until rehabilitation and reconstruction phases (Figure 7).

Results of this section are biased and should be taken with caution, since 20 countries skipped answering if there is a disaster risk reduction (DRR) plan at the community level for each phase. The responses to date indicate that 27 countries (79%) have some form of tsunami DRR plan. Of these countries and across all four phases, availability of plans is slightly higher at the national level 
(74–85%), followed by the local level (67–78% of the countries) and finally the community level 
(19–22%).

A significant majority of countries address tsunami risk reduction as a part of a multi-hazard plan rather than as a standalone plan.

Twenty-three (23) countries (79%) reported that their tsunami disaster risk reduction plans are based on hazard and risk assessments.	Comment by Céline Barré: Question 56 – 7b



[bookmark: _Ref193361635][bookmark: _Toc194497463]Figure 4. Availability of national, local and community level tsunami disaster risk reduction plans during prevention and mitigation phase.	Comment by Céline Barré: Question 55 – 7a



[bookmark: _Ref193361643][bookmark: _Toc194497464]Figure 5. Availability of national, local and community level tsunami disaster risk reduction plans during preparedness phase.	Comment by Céline Barré: Question 55 – 7a



[bookmark: _Ref193361652][bookmark: _Toc194497465]Figure 6. Availability of national, local and community level tsunami disaster risk reduction plans during emergency response phase.	Comment by Céline Barré: Question 55 – 7a



[bookmark: _Ref193361658][bookmark: _Toc194497466]Figure 7. Availability of national, local and community level tsunami disaster risk reduction plans during rehabilitation and reconstruction phase.	Comment by Céline Barré: Question 55 – 7a

3.1.3. [bookmark: _Toc194497442]Guidelines

Countries were asked to confirm the availability and type of national and local tsunami DRR guidelines they have, including whether it is multi-hazard or standalone, and which phases of the disaster management lifecycle it addresses, from prevention and mitigation, through to preparedness, emergency response, and rehabilitation and reconstruction (Figure 8 and Figure 9). The responses indicate that 19 of the 28 countries (68%) have some form of national and local tsunami guidelines. For each phase, countries predominantly address tsunami as part of multi-hazard guideline. Emergency response is the phase that presents the most guidelines, while rehabilitation and reconstruction the least.



[bookmark: _Ref193380980][bookmark: _Toc194497467]Figure 8. Types of national tsunami guidelines for each phase.	Comment by Céline Barré: Question 57 – 8a



[bookmark: _Ref193381029][bookmark: _Toc194497468]Figure 9. Types of local tsunami guidelines for each phase.	Comment by Céline Barré: Question 58 – 8b


3.2. [bookmark: _Toc194497443]Risk assessment and reduction
3.2.1. [bookmark: _Toc194497444]Hazard assessment

Countries were asked if a tsunami hazard assessment has been undertaken, and if so, what type of assessment.

Twenty-five (25) of the 29 countries participating in this survey (86%) conducted a tsunami hazard assessment. 	Comment by Céline Barré: Question 29 – 4a

Figure 10 shows the type of hazard assessment carried out by those countries. Thirteen (13) countries (45%) reported conducting a single hazard assessment on tsunami AND a multi-hazard assessment including tsunami, 9 countries (31%) a multi-hazard assessment that includes tsunami, and 3 countries (10%) a single hazard assessment on tsunami only.



[bookmark: _Ref193288921][bookmark: _Toc194497469]Figure 10. Type of hazard assessment.	Comment by Céline Barré: Question 30 – 4b
Corrected

For those countries that carried out multi-hazard assessments, respondents were asked to identify the types of hazards that were included (Figure 11). Nineteen (19) respondent countries who do multi-hazard assessments also include earthquake (76%), 16 include flooding and landslide (64%). Less common hazards are cyclone, drought and volcanic eruption (44%). Epidemics hazard is marginal (20%). Hazards mentioned by countries other than the ones proposed in the survey are torrential floods, coastal erosion, forest fires, sea surge, pandemic Covid, storm surge, ocean wave, sea ice and liquefaction.



[bookmark: _Ref193804942][bookmark: _Toc194497470]Figure 11. Type of hazard(s) included in multi-hazard assessment.	Comment by Céline Barré: Question 31 – 4c
Corrected

Figure 12 shows the number of hazards included in the multi-hazard assessments conducted by each country. Out of the 22 countries that conducted a multi-hazard assessment, 2 countries included all seven hazards proposed in this survey. Other countries included between two and six different hazards, three hazards being the most common with 7 countries. There is no constant combined hazard pattern.



[bookmark: _Ref193293401][bookmark: _Toc194497471]Figure 12. Number of hazards included in a multi-hazard assessment.	Comment by Céline Barré: Question 31 – 4c
Corrected

Countries were asked to identify which organisation(s) is/are responsible for the tsunami hazard assessment and at what level they are carried out.

All 25 respondent countries (100%) reported that a national agency did their tsunami hazard assessment, 32% a national or international consultant, 28% a national or local university, and 16% an international agency (Figure 13). Some countries also mentioned resorting to local governments, private consultants, regional scientific organisations (e.g. Pacific Community – SPC, Secretariat of the Pacific Regional Environment Programme – SPREP, as examples), and non-governmental organisations (e.g. Red Cross). Fourteen (14) countries (56%) involved multiple types of organisations for their tsunami hazard assessment, including other propositions.



[bookmark: _Ref193804994][bookmark: _Toc194497472]Figure 13. Organisation(s) responsible for the tsunami hazard assessment.	Comment by Céline Barré: Question 32 – 4d
Corrected

Most countries (80%) carry out the tsunami hazard assessment at a national level, and less than 60% at the other levels: 56% at a city level, 44% at a regional level, and 40% at the village level (Figure 14). Some countries also assessed the hazard at other levels such as state or province. Sixty-four percent (64%) of countries carry out hazard assessments at multiple levels.



[bookmark: _Ref193397255][bookmark: _Toc194497473]Figure 14. Level at which tsunami hazard assessment is carried out.	Comment by Céline Barré: Question 33 – 4e

Tsunami hazard assessment was carried out mostly based on earthquake source (96%) and slightly on volcanic and landslide sources (28%). 	Comment by Céline Barré: Question 34 – 4e - Extra
Corrected

Countries were asked to identify which type of data they used for the tsunami hazard assessment from the list provided in the survey and if they are publicly available, as well as the derivative products.

Twenty-five (25) countries (100%) identify two or more data types used to support their tsunami hazard assessment. Bathymetry data are used by all respondent countries, followed by topography (92%), seismo-tectonic model (84%), land cover (83%) and infrastructure details (83%) (Figure 15).

All these data sources are available to the public in over 36% of the countries.

Seven countries reported other types of data to assess their hazard, such as: field studies, reports and surveys on tsunami impacts, sea level and tidal regime calculations, household vulnerability data, volcano and landslide source models, and imagery (aerial, satellite, LiDAR).



[bookmark: _Ref193397382][bookmark: _Toc194497474]Figure 15. Data type used and publicly available for tsunami hazard assessment.	Comment by Céline Barré: Question 36 – 4h

The number and type of products to emerge from the tsunami hazard assessment varies greatly across the 25 respondent countries (Figure 16). The most common products are inundation maps (96%), hazard maps (88%) and evacuation maps (80%). Other products are also developed by over 52% up to 68% of countries: guidelines (68%), Deterministic Tsunami Hazard Assessment (DTHA – 68%), field studies on tsunami impacts (64%) and Probabilistic Tsunami Hazard Assessment (PTHA – 52%). Countries also reported Tsunami Travel Times (TTT) and Standard Operating Procedures (SOPs).



[bookmark: _Ref193400030][bookmark: _Toc194497475]Figure 16. Products from tsunami hazard assessment.	Comment by Céline Barré: Question 37 – 4i

Most countries (20) have five products or more, while a minority (5) produce less than three 
(Figure 17). For Ecuador, inundation map is the only product that emerges from hazard assessment.



[bookmark: _Ref193400003][bookmark: _Toc194497476]Figure 17. Number of tsunami hazard assessment products.	Comment by Céline Barré: Question 37 – 4i.

Countries were asked to rate their capability to undertake tsunami hazard assessment using a five-point scale, from very poor to very good (Figure 18). Twenty-one (21) countries (75%) consider having very good or good capability, while 5 countries (17%) as having fair capability. Two (2) countries (8%) rate themselves as having poor or very poor capability.



[bookmark: _Ref193402789][bookmark: _Toc194497477]Figure 18. Capability to undertake tsunami hazard assessment.	Comment by Céline Barré: Question 38 – 4j
In a similar manner, each respondent was asked to rate their country’s priorities for capacity improvement across six areas of tsunami hazard assessment, using a five-point scale, from not a priority to essential. The responses indicate that all areas require capacity improvement in at least some countries but using a weighted response across the twenty-eight respondent countries, inundation mapping was ranked as the highest priority for capacity improvement, followed by hazard and evacuation mapping (Table 2).

	Areas of tsunami hazard assessment
	RII
	Rank

	Inundation map
	0,83
	1

	Hazard map
	0,81
	2

	Evacuation map
	0,81
	2

	Deterministic Tsunami Hazard Analysis (DTHA)
	0,80
	4

	Field studies on tsunami impacts
	0,75
	5

	Probabilistic Tsunami Hazard Assessment (PTHA)
	0,70
	6



[bookmark: _Ref193403110][bookmark: _Ref193403093][bookmark: _Toc194497505]Table 2. Ranking of priority areas for capacity improvement in tsunami hazard assessment.	Comment by Céline Barré: Question 39 – 4k
RII (Relative Importance Index) = W/AxN where W is the weightage given to each factor (1 = Not a priority, 2 = Low priority, 3 = Medium priority, 4 = High priority, 5 = Essential), A is the highest weight, and N is the number of respondents. 

Other areas of capacity in tsunami hazard assessment requiring improvement are:
· Development and establishment of minimum tsunami competency standards / requirements for staff of the NTWC and capacity development for tsunami watch keepers in terms of building seismic skills;
· Identification of tsunamigenic sources such as submarine landslides and volcanic eruptions;
· Consideration of smaller settlements and islands;
· Increase of human resources for tsunami software analysis, development and dissemination;
· Development of communication between all parties (from modelers to emergency management) to ensure that the scientific results are translated into emergency management response.

Countries were asked to rate their capacity to give training and/or consultancy to other countries on the same six areas of tsunami hazard assessment, using a five-point scale, from no capacity to very good capacity (Figure 19).

The results indicate that there is capacity among the respondent countries to deliver training and/or consultancy in all six areas of tsunami hazard assessment. Considering good and very good capacity, it is highest for mapping and DTHA (≥45% of countries) and lowest for PTHA (26%) and field studies on tsunami impacts (37%). Two (2) countries (7%) have no capacity for none of the areas.



[bookmark: _Ref193402979][bookmark: _Toc194497478]Figure 19. Capacity to give training and/or consultancy on tsunami hazard assessment to other countries.	Comment by Céline Barré: Question 40 – 4l

3.2.2. [bookmark: _Toc194497445]Risk assessment

Countries were asked to confirm whether a risk assessment had been carried out, and if so, what type of assessment. Twenty-three (23) of the 29 countries participating in this survey (79%) have undertaken tsunami risk assessments. 	Comment by Céline Barré: Question 41 – 5a

Figure 20 shows the type of risk assessment carried out by each of the 23 countries. Ten (10) countries (43%) reported conducting a single hazard assessment on tsunami AND a multi-hazard assessment including tsunami, 8 countries (35%) a multi-hazard risk assessment that includes tsunami, and 5 countries (22%) a single hazard assessment only on tsunami.



[bookmark: _Ref193404635][bookmark: _Ref193404620][bookmark: _Toc194497479]Figure 20. Types of risk assessment.	Comment by Céline Barré: Question 42 – 5b

For those countries that carried out multi-hazard risk assessments, respondents were asked to identify the types of hazards that were included. As shown in Figure 11, 18 respondent countries which conduct multi-hazard risk assessments mostly include earthquake (78%) and flooding (78%). About 50% of the countries include cyclone, drought and landslide. Less common hazards (<40% of the countries) are epidemics (39%) and volcanic eruption (33%). Hazards mentioned by countries other than the ones proposed in the survey are forest fires, sea surge, king tide, extreme weather, extreme wave / abrasion, flash flood, and pandemic Covid.



[bookmark: _Ref193404739][bookmark: _Toc194497480]Figure 21. Type of hazard included in the multi-hazard risk assessment.	Comment by Céline Barré: Question 43 – 5c

Countries were asked to identify the organisation(s) responsible for carrying out risk assessments and the level at which they are carried out.

The organisations responsible for carrying out tsunami risk assessments vary across the respondent countries (Figure 22). However, 87% of the countries reported that a national agency is involved. To a lesser extent, other organisations include national / international consultant (26%), national / local university (13%) and international agency (13%). In eleven countries (48%), tsunami risk assessment is the responsibility of multiple actors. Other stakeholders mentioned by countries are regional agencies, state and local governments, local communities, private sector consultants, and non-governmental organisations (e.g. Red Cross).



[bookmark: _Ref193405141][bookmark: _Toc194497481]Figure 22. Organisation(s) responsible for the tsunami risk assessment.	Comment by Céline Barré: Question 44 – 5d

Most countries carry out the tsunami hazard assessment at a national level (70%). Less than 50% of countries conduct it at the regional level (48%), at both the city and community / neighbourhood levels (35%) and finally at the village level (30%) (Figure 23). Fifty-six percent (56%) of countries carry out hazard assessments at multiple levels.



[bookmark: _Ref193405705][bookmark: _Toc194497482]Figure 23. Levels at which the tsunami risk assessment is carried out.	Comment by Céline Barré: Question 45 – 5e

Countries were asked to identify the type of products that emerge from the tsunami risk assessment. Every product on the list proposed in the survey was developed by more than 61% of the countries (Figure 24). Mapping is the most important product with risk map (22 countries – 96%), closely followed by the evacuation map (20 countries – 87 %). Action plans and guidelines are produced by 74% and 61 % of the countries respectively. Twenty-one (21) countries develop two products or more. Two (2) countries developed a single product which is the risk map. Some other products mentioned by the respondents are Standard Operating Procedures (SOPs) and decrees.

A pedestrian evacuation modelling has been included in the tsunami risk assessment for 14 countries (64% – 1 country skipped this question). 	Comment by Céline Barré: Question 49 – 5i – Extra



[bookmark: _Ref193406074][bookmark: _Toc194497483]Figure 24. Type of product emerging from the tsunami risk assessment.	Comment by Céline Barré: Question 48 – 5h
Each country was asked to rate their capacity to undertake a tsunami risk assessment, using a five-point scale from very poor to very good. Responses indicate that 68% of countries rate their capacity as good or very good (Figure 25). Two (2) countries (8%) rate themselves as having poor or very poor capability.



[bookmark: _Ref193406109][bookmark: _Toc194497484]Figure 25. Capacity to undertake a tsunami risk assessment.	Comment by Céline Barré: Question 50 – 5j

Using a similar approach, each country was asked to rate their priorities for capacity improvement across five levels of tsunami risk assessment, using a five-point scale, from not a priority to essential. Using a weighted response across the twenty-eight respondent countries, national and regional levels are ranked as the highest priority for capacity improvement, followed by city, village and community / neighbourhood levels (Table 3).

	Priority level
	RII
	Rank

	Tsunami risk assessment at national level
	0,81
	1

	Tsunami risk assessment at regional level
	0,81
	1

	Tsunami risk assessment at city level
	0,79
	3

	Tsunami risk assessment at village level
	0,71
	4

	Tsunami risk assessment at community / neighbourhood level
	0,70
	5



[bookmark: _Ref193812783][bookmark: _Ref193812776][bookmark: _Toc194497506]Table 3. Priorities for capacity improvement in tsunami risk assessment.	Comment by Céline Barré: Question 51 – 5k
RII (Relative Importance Index) = W/AxN where W is the weightage given to each factor (1 = Not a priority, 2 = Low priority, 3 = Medium priority, 4 = High priority, 5 = Essential), A is the highest weight, and N is the number of respondents.

Three countries mentioned other areas that might require improvement: tsunami ready components, tsunami competency standards, scholarship opportunities, continuous advocacy on tsunami awareness and drills, and required data for proper tsunami risk assessment.

Each country was asked to rate their capacity to give training and/or consultancy to other countries on the same five levels of tsunami hazard assessment (from community / neighbourhood to national), using a five-point scale, from no capacity to very good capacity (Figure 26). For each level of risk assessment, about up to 60% of the countries have at least a moderate capacity to give training and/or consultancy to other countries. Seven (7) countries (25%) reported good or very good capacity at each level. Four (4) countries (14%) mentioned having no capacity in any of the level.



[bookmark: _Ref193441511][bookmark: _Ref193441470][bookmark: _Toc194497485]Figure 26. Capacity to give training on tsunami risk assessment.	Comment by Céline Barré: Question 52 – 5l

3.3. Detection, warning and dissemination
3.3.1. Detection and warning

Twenty-seven (27) countries (93%) reported that they have a national capability to assess and/or receive potential tsunami threat information, and to advise and/or warn their coastal communities. 	Comment by Céline Barré: Question 59 – 9a

Countries were asked if they use the data provided by the PTWS Tsunami Service Providers (TSPs) or their own data to determine national threats (Figure 27). Two of the 27 countries (7%) rely solely on the data provided by the PTWS TSPs and 1 on its own threat assessments (4%). For majority of countries, both types of data are used (67%). Five (5) countries (22%) used TSP data as a back-up of their own threat assessment data.



[bookmark: _Ref193444701][bookmark: _Toc194497486]Figure 27. Data used to determine national threats.	Comment by Céline Barré: Question 60 – 9b

Twenty-six (26) countries (96%) reported that the organization responsible for assessing and/or receiving potential tsunami threat information operates 24x7. 	Comment by Céline Barré: Question 63 – 9e 

National Tsunami Warning Centers (NTWCs) in countries are mostly able to monitor local tsunamis with an earthquake source (85%). Other sources are considered to a lesser extent to date (Figure 28): volcanic (33%), meteo-tsunami (33%), landslide (22%) and meteor (4%). For 3 countries (11%), none of these sources are monitored. Twelve (12) countries (44%) monitor more than one local tsunami source.



[bookmark: _Ref194054004][bookmark: _Toc194497487]Figure 28. Local tsunami sources monitored by National Tsunami Warning Centers.	Comment by Céline Barré: Question 61 – 9c
Countries were asked to confirm what type of infrastructure is available to enable 24x7 operations (Figure 29). Over 90% of the countries reported internet (96%), and mobile (96%) and landing phones (93%). Internet (mobile – 81% – and broadband – 70%) and Uninterruptable Power Supply (UPS – 78%) were also widely mentioned. Radio (59%), satellite phone (56%) and internet (wireless – 52%) were cited by about 50% of the countries. Each country uses at least three different types of infrastructure. Other cited configurations are the national tsunami siren system, warning receiver system, radio alerting system, California Integrated Seismic Network (CISN), GEONETCast, mobile applications, social networks and TV station dedicated.



[bookmark: _Ref193446750][bookmark: _Toc194497488]Figure 29. Infrastructure availability to support 24x7 operations.	Comment by Céline Barré: Question 64 – 9f 
GTS = WMO Global Telecommunication System; UPS = Uninterruptable Power Supply; VSAT = Very Small Aperture Terminal.

Countries were asked to report the level of tsunami threat forecast information produced by the responsible organisation (Figure 30). Ninety-three percent (93%) of countries reported producing national level threat forecast information, while 89% of countries produce local level information. Eleven countries (41%) mentioned producing ocean-wide information. Eighty-five percent (85%) of countries elaborate multiple levels of tsunami threat forecast information.



[bookmark: _Ref193447290][bookmark: _Toc194497489]Figure 30. Level of tsunami threat forecast information is produced by the responsible organization.	Comment by Céline Barré: Question 65 – 9g

Countries were asked about their access to seismic, sea level and Global Navigation Satellite System (GNSS) networks and associated data.

· Seismic network
Twenty-three (23) of the respondent countries (85%) reported that the responsible organization has access to both national and international seismic networks. Three countries have access to either one. One country (4%) has no access at all.	Comment by Céline Barré: Question 66 - 9h 

Countries reported that national seismic data are either all (16 countries – 67%) or partially (7 countries – 29%) shared in real time. Five countries skipped the question. The data mainly consist of earthquake magnitude, location and depth. 	Comment by Céline Barré: Question 67 – 9i

Fifty-five percent (55%) of respondent countries (22 total) reported that their broadband seismometers are listed accurately in the IRIS Global Seismographic Network (GSN). Seven countries skipped the question. 	Comment by Céline Barré: Question 69 – 9k

[bookmark: _Hlk194066137]When compared to the IRIS database, six countries (40%) reported that some stations have been added to their network, while for two countries (13%), some stations have been decommissioned. Height countries mentioned that there are no changes. Half of the countries surveyed did not answer this question (14 countries), which might create bias in the analysis. 	Comment by Céline Barré: Question 70 – 9l

· Sea level network
Ninety-three percent (93%) of respondent countries reported that they have access to both national and international sea level networks. One country has no access to a network and another one only to the international network. The sources of information are mainly national data through national communication infrastructures, World Meteorological Organisation (WMO) Global Telecommunications System (GTS) and IOC Sea level Facility. 	Comment by Céline Barré: Question 71 – 9m

Countries reported that national sea level data are either all (16 countries – 67%) or partially (7 countries – 29%) shared in real time. One country (4%) has no access at all. Five countries skipped the question. The data consist of sea surface temperature, sea level height, pressure, Estimated Time of Arrival (ETA). Only six countries reported that 100% of sensors shared in real time and one country 57%. 	Comment by Céline Barré: Question 72 – 9n

Seventy-eight percent (78%) of respondent countries (23 total) reported that sea level stations operated by their country are listed accurately in the IOC sea level station monitoring facility database.	Comment by Céline Barré: Question 73 – 9o

When compared to the database listing, three countries (30%) reported that stations have been added to their network, while for two countries (20%), some stations have been decommissioned. Five countries mentioned that there were no changes. Nineteen countries out of 29 surveyed skipped this question, which might create bias in the analysis. 	Comment by Céline Barré: Question 74 – 9p

· GNSS network

Sixty-two (62%) of respondent countries (26 total) reported having access to GNSS network. 	Comment by Céline Barré: Question 68 – 9j

Countries were asked about other national observing networks used for tsunami early warning (Figure 31). Seventeen (17) countries (63%) reported that they operated no other observing networks, and two countries did not provide a response. Four (15%) respondent countries reported operating GNSS, and two (7%) reported operating coastal radars. Some countries identified other observing networks they operate, including offshore water pressure gauges, fiber optic array, one-point vertical sea level observation with radar sensor, Deep-ocean Assessment and Reporting of Tsunamis (DART) network, tsunami buoys and a monitoring network for volcanic activity.



[bookmark: _Ref193451400][bookmark: _Toc194497490]Figure 31. Other observing networks operated and used for tsunami early warning.	Comment by Céline Barré: Question 75 – 9q


Countries were asked to report on their capacity to analyse real-time seismic and sea level data for tsunami threat, their capacity for tsunami modelling to support generation of threat forecasts, as well as the software tools they use to support these initiatives.

Twenty-three (23) of respondent countries (85%) reported to be capable of analysing real time seismic and sea level data for potential tsunami threats. Software tools used for this purpose vary across countries, and some are in-house developed systems:	Comment by Céline Barré: Question 76 – 9r
· For seismic data: Atlas, SeisComP (3 and 5), TOAST (Tsunami observation and simulation), SWIFT (Source parameter determination based on Waveform Inversion of Fourier Transformed seismograms), EQP (Earthquake Prediction), SEISAN, Antelope (TM), SIGMA.
· For sea level data: Tsunami database, Hydra, Tsunami Travel Time (TTT), Moment tensor and tsunami analysis software, TsuCAT, Tsunami synthesizer model, SIPAT (integrated tsunami warning and prediction system), TeWS Visualization, IOC Sea Level Facility, IOC Tide Tool, SIFT inversion of DART data, MOST.

Twenty-one (21) of respondent countries (81%) have the capability for tsunami modelling to support generation of threat forecasts.	Comment by Céline Barré: Question 77 – 9s
· A range of modelling tools are used across countries: ComMIT, Tsunami Synthesizer Model, GPU-based tsunami model, TOAST (Tsunami Observation And Simulation), RCET SIFT, SIPAT (integrated tsunami warning and prediction system), WINITDB, CISN, EMWIN, TsuCAT, TsuSim (EasyWave), JAGURS, TOAST, TUNAMI, COMCOT (COrnell Multi-grid COupled Tsunami model), MOST, and in-house-developed tools.
· Examples of data used are: bathymetry (GEBCO, NAMRIA, ETOPO), topography (NAMRIA IfSAR, SRTM), source parameters, and shoreline data (CoastSaT, NAMRIA). 

Twenty (20) of the respondent countries (74%) reported that the organisation responsible for identifying a potential tsunami threat also issues national tsunami watches, advisories, alerts and/or warnings. 	Comment by Céline Barré: Question 78 – 9t 
Thresholds for declaring a potential national tsunami emergency vary considerably between countries but the criteria are quite similar. For an earthquake source, there are location (local, regional or teleseismic event), depth, magnitude, occurrence and sea level height at the coast. 	Comment by Céline Barré: Question 79 – 9u
Do we create a specific annex presenting for each country the thresholds and criteria?

Countries were asked to report on their participation in communication tests and exercises. Ninety-six percent (96%) of the respondent countries reported that their NTWC and/or TWFP participated in the regular communications tests conducted by the PTWS TSPs, and 93% in the national and/or international tsunami exercises (e.g. PacWave, CaribeWave, IOWave, PacifEX). Two countries skipped these two questions.	Comment by Céline Barré: Question 81 – 9w & Question 82 – 9x 

Countries were asked to report on any damaging tsunami since 2005, and the national response to those events. Answers from twelve countries are reported in Annex 1. Most tsunamis cited have an earthquake source with the 2011 Tohoku earthquake in Japan particularly. Also, the 2022 Hunga Tonga Hunga Ha'Apai (HTHH) volcanic eruption has been mentioned by several countries, bringing out another tsunami source.

Countries were asked if there were major enhancements to their national warning standard operating procedures (SOPs) and alerting since 2020. Twenty-one (21) countries reported a wide range of improvements, including:	Comment by Céline Barré: Question 84 – 9z
· review of national warning SOPs and/or response plans;
· improvement of seismic networks, increasing number of seismic stations, use of offshore pressure gauges, installation of DART buoy network;
· consideration of non-seismic generated tsunami sources such as volcanic activity and landslide;
· inclusion of more warning points, of the outer islands;
· automation of the reception of seismic information, processing, writing and issuing of the bulletin, ability to provide scientific advice containing ensemble and time-dependent forecasting, introduction of the W-Phase as an official source, consideration of database of precomputed scenarios;
· establishment of full 24/7 warning operations, creation of community groups of trained volunteers;
· implementation of Earthquake Early Warning (EEW) to send warning messages using social networks; improvement of communication systems; upgrade and increasing number of siren stations;
· introduction of constant training of the different stakeholders with exercises.

3.3.2. [bookmark: _Toc194497448]Dissemination

Countries were asked to report on how their tsunami information (warning, public safety action, etc.) is disseminated (Figure 32). All countries (100%) use multiple ways for dissemination (at least three). Email and social media are most widely used (>80% of countries), closely followed by webpage (79%), SMS (72%) and radio (72%). Other methods reported by countries are community word distribution, cell broadcast, mobile applications, and traditional instruments.



[bookmark: _Ref193704547][bookmark: _Toc194497491]Figure 32. How tsunami information is disseminated.	Comment by Céline Barré: Question 85 – 10a

Thirty-two percent of the countries (32%) have a national tsunami warning system utilizing the Common Alert Protocol (CAP) to disseminate warnings. It is often integrated through the Emergency Alert System (ESA), a public system based on cell broadcast. The message is generated automatically and disseminated to the stakeholders (ministries, governments, public institutions, emergency agencies…) and various channels and platforms such as mobile applications and google alert.	Comment by Céline Barré: Question 89 – 10e

3.4. [bookmark: _Toc194497449]Awareness, preparedness and response
3.4.1. [bookmark: _Toc194497450]Standard operating procedures

Countries reported on the availability of standard operating procedures (SOPs) for emergency response during the upstream (Figure 33) and downstream (Figure 34) stages of tsunami early warning.

Over 90% of the countries have upstream emergency response SOPs that address 24/7 Emergency Operations Center (EOC – 90%), receiving information from the National Tsunami Warning Center (NTWC – 97%), and response criteria and decision-making (97%). However, between 52% and 59% of the respondent countries still require support to develop SOPs in all three aspects. To do so, they need assistance to develop / improve human resources (in 46–57% of the countries) and infrastructure (in 52–55% of the countries).	Comment by Céline Barré: Question 91	Comment by Céline Barré: Question 92	Comment by Céline Barré: Question 93	Comment by Céline Barré: Question 94



[bookmark: _Ref193707498][bookmark: _Toc194497492]Figure 33. Consideration of aspects and support required to develop them for upstream emergency response SOPs.	Comment by Céline Barré: Question 91-94

All countries (100%) have downstream emergency response SOPs that deal with warning dissemination, while over 80% address all other aspects: communication with local governments (93%), with other stakeholders (93%) and with NTWC (85%), media arrangements (82%), evacuation call (82%) and community evacuation (81%) procedures. 	Comment by Céline Barré: Question 96

Despite widespread consideration of these aspects in SOPs, most countries still require support to develop them (46–61%). They express the need of help to develop human resources (64–71%) and infrastructures (61–68%). 	Comment by Céline Barré: Question 97	Comment by Céline Barré: Question 98



[bookmark: _Ref193707719][bookmark: _Toc194497493]Figure 34. Consideration of aspects and support required to develop them for downstream emergency response SOPs.	Comment by Céline Barré: Question 96-98

Twenty-eight (28) countries (97%) indicated their willingness to share their SOPs with the International Tsunami Information Center (ITIC) and other countries. 	Comment by Céline Barré: Question 99 - 11c 

In the other hand, sixty-seven percent (67%) of the countries reported needing support from ITIC to consolidate and/or update these SOPs among other topics: evacuation planning (75%), decision support tools (75%), staff competency (79%), tsunami exercises (79%), and hazard assessment tools and techniques (92%).	Comment by Céline Barré: Question 100 – 11d

Countries were asked to report which communication methods for emergency response are available (Figure 35).

For National Disaster Management Offices (NDMOs), SMS (81%), telephone (85%) and email (89%) are the most widely used. Same pattern is observed for local DMOs (69–81%) and media (59–81%). For general public and coastal communities in particular, sirens are a complementary communication method to reach these groups. Fax is still used but in a low range of respondent countries (19–41%).

Other communication methods mentioned by countries include warning tower system, Marine VHF radio, radio and TV broadcast, broadcast alert systems, dedicated mobile applications, social media (Facebook, WhatsApp, Telegram, Twitter, Instagram), and websites.



[bookmark: _Ref193708764][bookmark: _Toc194497494]Figure 35. Communication methods for emergency response.	Comment by Céline Barré: Question 86 – 10b 

3.4.2. [bookmark: _Toc194497451]Evacuation infrastructure

[bookmark: _Ref193716146]Respondents were asked to specify the availability of five different types of evacuation infrastructure in their country. Results reveal that natural or artificial hill for vertical evacuation and evacuation route signage are the most used infrastructures with 83% of respondent countries 
(Figure 36. Evacuation infrastructures available in countries.Figure 36). Evacuation zone maps and shelter are also reported by 69% and 64% respectively. Evacuation structure built specifically for tsunami remains less common with only 39% of countries.



[bookmark: _Ref193816088][bookmark: _Ref193816081][bookmark: _Toc194497495]Figure 36. Evacuation infrastructures available in countries.	Comment by Céline Barré: Question 101 – 12a

Eighteen (18) countries (64%) reported that evacuation infrastructures are integrated in their evacuation plans. 	Comment by Céline Barré: Question 102- 12b

3.4.3. [bookmark: _Toc194497452]Tsunami exercises

Countries were asked if they integrated tsunami exercises in their documentations and at which level they conduct them.

Thirteen (13) countries (45%) reported that they have tsunami exercises incorporated within their national policies, and 16 countries (5%) within their national guidelines. Eight (8) countries (28%) did not include them. 	Comment by Céline Barré: Question 103 – 12c

Twenty-one (21) countries (72%) conduct tsunami exercises at multiple levels. Exercises are mostly done at the national level (72%), and to a lesser extent at the city (41%), village (45%), community (48%), school (55%), and finally regional (55%) levels (Figure 37).



[bookmark: _Ref193718200][bookmark: _Toc194497496]Figure 37. Levels of tsunami exercise conducted.	Comment by Céline Barré: Question 104 – 12d

Respondents were also asked to report on the kind of tsunami exercise they have been undertaken in their countries. Twenty-six (26) countries (90%) declared that they took part in the regional Pacific Wave exercise (Figure 38). All other types of exercises (local, tabletop exercises and national) were undertaken by more than 79% of the countries, up to 86%. Twenty-seven (27) countries (93%) conduct at least two types of exercises, and 1 country participates only in the Pacific Wave exercise. One (1) country mentioned not participating in any of these exercises. Frequency varies greatly among countries but the most common is annually.


[bookmark: _Ref193718252][bookmark: _Toc194497497]Figure 38. Types of tsunami exercise conducted.	Comment by Céline Barré: Question 105 – 12e
Corrected

Eighty-six percent (86%) and 89% of countries tested SOPs and warning products dissemination respectively, most frequently annually. Fifty percent (50%) evaluated their backup operating procedures. 	Comment by Céline Barré: Question 106 – 13a

3.4.4. [bookmark: _Toc194497453]Public awareness

Respondents were asked to identify the organization(s) responsible for tsunami public awareness programmes in their countries. In most countries NDMOs take responsibility at the rate of 96%. Provincial (61%) and local (50%) disaster management offices, and NTWCs (50%) were also identified by some countries (Figure 39). Several countries reported that there is a shared responsibility between multiple organizations (71% of respondent countries).

Other cited stakeholders are international organizations (e.g. International Organization for Migration – IOM, United Nations Development Programme – UNDP), non-governmental organizations (e.g. Red Cross), community of practice and civil society. One country mentioned that they formed an advisory group involving all players of the end-to-end tsunami warning chain, that coordinates national efforts.



[bookmark: _Ref193725210][bookmark: _Toc194497498]Figure 39. Organization responsible for tsunami public awareness programs.	Comment by Céline Barré: Question 107 – 13b
Corrected

Countries were asked to identify what tsunami-related education and awareness materials they have developed and used. Tsunami signage (79%), video / oral media (75%), leaflets or flyers (71%), posters (71%) and booklets (64%) are reported to be the most common used materials by countries (Figure 40). Others are used by less than 50% of the countries (school curricula – 29%, indigenous knowledge – 32%, information boards – 32%, teaching kits – 46%, and public evacuation map – 50%). All countries use at least two different communication tools. Among other responses were dedicated webpages, social media toolkits, tsunami tank exhibits, comics and an online tsunami education resource.



[bookmark: _Ref193725356][bookmark: _Toc194497499]Figure 40. Types of public awareness materials.	Comment by Céline Barré: Question 108 – 13c
Twenty-seven (27) countries (93%) are willing to share these education and awareness materials with ITIC and other countries. 	Comment by Céline Barré: Question 109 – 13d

Countries were asked if they undertake tsunami public awareness activities and their frequency (Figure 41). Several annual activities stand out from the rest, being the Global Disaster Risk Reduction Day (13 October – 59%), public tsunami preparedness outreach (70%), school and/or children awareness (79%) and the World Tsunami Awareness Day (5 November – 79%). Exhibitions (39%) and competitions highlighting tsunami safety (30%) are used by less than 40% of the countries. Three (3) countries (10%) conduct none of these activities.



[bookmark: _Ref193726278][bookmark: _Toc194497500]Figure 41. Types of public awareness activity.	Comment by Céline Barré: Question 110 – 13e
Corrected

Respondents were also asked to indicate any areas in which they required support from ITIC to develop or enhance public awareness in their country. Support was requested by most countries (over 75%) for three areas (Figure 42): development of tsunami awareness programmes, activities or campaigns (88%), customization of general materials to country or community (83%) and provision of general tsunami awareness materials (75%). Eighteen (18) countries (75%) are also favorable to have support from international agencies or experts. Six countries declared not requiring any support.



[bookmark: _Ref193727238][bookmark: _Toc194497501]Figure 42. Support required for public awareness activity.	Comment by Céline Barré: Question 111 – 13f

Fifty-two percent (52%) of the respondents also offered to support other Member States to develop or enhance public awareness in their country. The type of support proposed by countries included:	Comment by Céline Barré: Question 112 – 13g
Corrected
· to provide consultation, human resources and technical assistance;
· to share relevant materials and resources;
· to improve monitoring and information dissemination;
· to conduct or support training activities, online talks, experience sharing, and lessons learned.

3.4.5. [bookmark: _Toc194497454]UNESCO-IOC Tsunami Ready Recognition Programme

Countries were asked a series of questions about their involvement in the UNESCO-IOC Tsunami Ready Recognition Programme (TRRP) and other tsunami resilience and preparedness related initiatives or programmes.

Fifteen (15) countries (52%) confirmed that they are already participating in TRRP, while fourteen countries (48%) responded that they are not currently doing so. Of those:	Comment by Céline Barré: Question 113 – 14a
· Eight countries (27%) have plans to do so in the near future. Some reasons given for not having contributed yet are the lack of human resources, the on-going negotiation with relevant authorities, and the process of determining how existing programmes would translate to TRRP and if they meet all aims.
· Six countries (21%) do not plan to implement TRPP because of the existence of other programmes that do not require external certification, of the lack of knowledge on the subject, and of the fact that the evaluation according to the Tsunami Ready Equivalency Guidance discussed by the ICG/PTWS is both effective and efficient.


Sixteen (16) countries (55%) responded that they are currently implementing other initiatives and programmes:	Comment by Céline Barré: Question 114 – 14b
Corrected
· running local / national programmes (e.g. DESTANA – village disaster resilient programme, Disaster Ready Programme by Australian Humanitarian Partnership – AHP, Tsunami Observation for community Warning, Evacuation, and Resilience – TOWER – project, Coastal Assessment and Research of Tsunami Hazards in the Philippines – COAST – project), national multi-hazard programmes, and international programmes (e.g. Tsunami Safe School Programme by UNDP);
· participating in the World Tsunami Awareness Day (WTAD);
· conducting earthquake and tsunami exercises in schools and performing tabletop exercises;
· training on community-based disaster risk management with a multi-hazard approach;
· improving facilities for tsunami disaster prevention;
· conducting public education, preparedness and awareness activities;
· mapping out evacuation center.

All countries have different physiognomy as far as their geography is concerned; it is therefore difficult to have a proper analysis of the data collected. However, an estimation of 457 527 villages, 2 554 cities/districts and 278 provinces/states have been declared at risk to tsunami by 
27 respondent countries. 	Comment by Céline Barré: Question 115 – 14c
Corrected

Eight countries (28%) reported having a National Tsunami Ready Board (NTRB), which is responsible for guiding the community in the steps for Tsunami Ready Recognition and for the review and approval of the community’s Tsunami Ready application. Of the countries that reported not having a NTRB, seven countries reported an existing coordination mechanism that could fulfil this role, consisting of National Councils and Advisory Groups. 	Comment by Céline Barré: Question 116 – 14d

When asked which institution(s) should be involved in the implementation of TRRP or similar national initiative, country responses varied greatly. They ranged from individual institutions (e.g. NDMO, NTWC), to a variety of national agencies, coastal councils, local and provincial governments, ministries, police, army forces and emergency services, academics, civil societies, and non-governmental organizations (e.g. Red Cross). 	Comment by Céline Barré: Question 117 – 14e

Seventeen (17) countries (63%) reported that communities (e.g. villages, cities, districts, provinces or states) are currently working towards implementing or are interested in implementing the UNESCO-IOC TRRP or similar national initiative. Nine countries (32%) reported having achieved recognition through UNESCO-IOC TRRP or a similar national initiative. 	Comment by Céline Barré: Question 118 – 14f	Comment by Céline Barré: Question 119 – 14g

Countries were then asked a series of questions about their national capacity to implement different indicators of TRRP, including the extent to which each aspect can be achieved entirely or partially through mobilising national experts and funding, or whether there is a strong need for international technical expertise (Figure 43).

Analysis across all indicators of TRPP reveals that between 76% and 97% of the countries have the national capacity for implementing them:
· totally, through mobilising national experts and funding (48–67%); or
· partially, through mobilising national experts and funding, and some international technical expertise (17–45%).

Ninety percent and above (≥90%) of the countries are very much able to achieve entirely or partially the following aspects relying on their national capacity and some international technical expertise:
· Working with the community to develop local context outreach and public education materials (90%);
· Training the community on identifying and estimating the number of people that live in the tsunami hazard zone (92%);
· Working with the community to develop tsunami evacuation maps, plans, and procedures at the community level (93%);
· Training and building capacity of community to be able to organise and implement outreach and education activity (93%);
· Working with the community to develop a public display of tsunami information (97%);
· Training and building capacity of communities to be able to develop their community emergency operation plan (97%); and
· Training and building capacity of community to be able to organise and implement tsunami exercise (97%).

Between 14 and 24% of the countries reported the need for technical support from ITIC and/or ICG/PTWS activities to implement the following aspects of TRPP:
· Training and building capacity of communities to manage 24/7 tsunami emergency response operation (14%);
· Training the community on the inventory of available economic, infrastructural, political, and social resources to reduce tsunami risk at the community level (17%);
· Training and working with the communities to develop mechanisms (means and procedures) to receive 24/7 warning (17%);
· Training and working with the communities to develop mechanisms (means and procedures) to disseminate 24/7 warning to the community (17%); and
· Developing tsunami hazard maps (24%).
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[bookmark: _Ref193879243][bookmark: _Toc194497502]Figure 43. Summary of national capacity according to different aspects of the TRRP.	Comment by Céline Barré: Questions 120 to 131

The most significant challenges inhibiting the implementation of TRRP or similar national initiatives (Figure 44) were limited resources and limited awareness (17 countries – 65%), and limited support of government and limited activity (16 countries – 62%). Other significant challenges include that tsunami is not a high priority hazard (46%) and a lack of community interest (46%). Four percent (4%) mentioned that there is no community group or engagement in DRR.

Some countries mentioned other challenges such as the lack of tangible benefits in implementing TRRP and limited guidelines.



[bookmark: _Ref193883859][bookmark: _Toc194497503]Figure 44. Challenges that inhibit the implementation of TRRP or similar national initiatives.	Comment by Céline Barré: Question 132 – 15m


[bookmark: _Toc194497455]Annexes
[bookmark: _Toc194497456]Annex 1 – Events and national responses since 2005 reported by countries	Comment by Céline Barré: Question 83 – 9y
Should be combined with Question 80?

	Country
	Event
	National response

	Australia
	2022 January 15, Hunga Tonga Hunga Ha'Apai (HTHH) Volcanic eruption
	Marine Warning was issued for Norfolk Island, three hours after the eruption, later upgraded to Land Warning, Marine Warning also issued for Lord Howe Island and later upgraded to Land Warning with local emergency service ordered evacuation which took place overnight. Marine Warning was also issued for most of the Australian east coast. These warnings were verified well against many sea level observations.

	Chile
	2014 April 01, at 23:46 UTC, an earthquake of magnitude 8.2 Mw occurred 89 km SW of Cuya.
	The highest intensity reported by SENAPRED was VIII in the Region of Arica and Parinacota. It generated a tsunami from Arica and Parinacota to Bahía Mansa. The first arrival was at 00:11 UTC at the Iquique Sea Level Station, being also the highest amplitude with -2.59 meters, followed by Pisagua with 1.89 meters. SNAM issued a total of 14 bulletins: In bulletin 1 it established Watch status for the entire national territory based in a preliminary CSN magnitude 7.8, and in bulletin 2 it elevated the threat to Alarm status. (both states entail the same level of evacuation of the population).

	
	2015 September 16, at 22:54 UTC, a magnitude 8.4 Mw earthquake occurred 42 KM W of Canela Baja. 
	The highest intensity reported by SENAPRED were VIII in Coquimbo and La Serena. It generated a tsunami recorded from Arica and Parinacota to Bahía Mansa, but its mayor amplitude was of 4.5 meters at the Coquimbo station. The first record was at the Pichidangui Sea Level Station at 23:06 hours (12 minutes after the event). The SNAM issued a total of 15 bulletins, establishing imminent danger of tsunami for the entire national territory since bulletin 1.

	
	2022 January 15, at about 04:00 UTC, Hunga Tonga Hunga Ha'Apai (HTHH) Volcanic eruption
	In this opportunity, SNAM was establishing Tsunami Threat by localities and based on sea level readings from both national and international stations. A total of 45 bulletins were issued and the maximum amplitude recorded was 1.9 meters at the Chañaral sea level station.

	El Salvador
	2012 August 26 
	There was an earthquake and tsunami that impacted a coastal section – No impacts -Not a lot of people.

	Fiji
	2009 September 29, South Pacific Tsunami
	Triggered by a powerful magnitude 8.1 earthquake near Samoa, this tsunami affected parts of Fiji, particularly the Lau and Lomaiviti islands. Waves reached heights of several meters, causing damage and prompting evacuations. 

	
	2010 March 4, Tonga Earthquake
	Following a magnitude 8.0 earthquake near Tonga, tsunami warnings were issued for nearby regions, including Fiji. Although Fiji experienced minor wave activity, there was no significant impact.

	
	2018 September 28, Sulawesi Earthquake
	A strong earthquake and the resulting tsunami in Indonesia raised concerns across the Pacific. Fiji's National Disaster Management Office (NDMO) and Mineral Resources Department monitored the situation but reported no tsunami threat to the country.

	
	2022 January 15, Hunga Tonga Hunga Ha'Apai (HTHH) Volcanic eruption
	While this event occurred in January 2022, it was preceded by significant volcanic activity in 2021. The underwater volcanic eruption in Tonga generated tsunami waves that caused alerts in Fiji. The waves caused minor coastal effects, but no significant damage was reported.



	Country
	Event
	National response

	Indonesia
	-
	BMKG, acts as NTWC disseminates the tsunami warning into affected area in under 5 minutes after the earthquake occurs. The local DMO of affected area will receive the warning and act accordingly based on the level of tsunami threat forecasted by BMKG. If an area receive Major Warning/ Warning level threat, they need to evacuate every people in tsunami hazard zone.

	Japan
	2011. Tohoku earthquake and many others
	The Japan Meteorological Agency (JMA) issued tsunami warnings. The JMA has improved its tsunami warnings based on lessons learned from each case.

	New Zealand
	2022 January 15. Hunga Tonga Hunga Ha'Apai (HTHH) Volcanic eruption
	A Tsunami Advisory Beach & Marine was issued in a timely fashion. No evacuations were proactively undertaken, although a marina was subsequently self-evacuated after experiencing damage.

	
	2021 March 5 
	There were three tsunamis generated off the east coast of the North Island that caused minor coastal damage. Tsunami Warnings were issued in a timely fashion for all three events, and the public self-evacuated. The event was resolved to a no-threat within 12 hours.

	
	2016, Kaikoura earthquake generated a tsunami
	Due to the complex nature of the earthquake, a tsunami warning was delayed but ultimately issued. The public then self-evacuated, however this was after the likely first wave arrival. There were no casualties due to the small wave height in populated areas / no exposure.

	Nicaragua
	2012. M7.3 Earthquake in front of Fonseca Gulf. 5m wave height, impact in a small area near Mechapa
	No human losses. The response was problematic as it was a slow earthquake. In this time the real time moment determination and numeric tsunami simulation were not yet implemented

	Philippines
	2012 Negros Earthquake
	PHIVOLCS raised Tsunami Alert Level 2 to prevent people from approaching the beach. Tsunami Alert Level 2 recommends people to be on alert for unusual waves, to stay away from the beach, and there is no need for evacuation. The alert level was cancelled after 2.5 hours as per Standard Operating Procedures considering the arrival period and extended observation period. Generally, witness accounts of the tsunami arrival time are between 2 to 5 minutes after the earthquake, which means that there was not enough lead time for warning.

	PNG
	2011. Tohoku earthquake
	A tsunami warning was issued by NTWC upon the advice from TWFP for the whole of northern coast mainland PNG. Patients were ordered to evacuate from a referral hospital in Wewak, ESP. The tsunami inundated the hospital premises and caused considerable damage thereafter.

	Republic of Korea (South)
	2024 January 1. Mw 7.5. Noto Peninsula Earthquake (Japan)
	KMA announced the tsunami information for the public via Cell Broadcasting Service, TV, SNS, Internet.

	Solomon Islands
	2007 - Gizo Tsunami
2010 - Rendova Tsunami
2011 - Japan Tsunami
2013 - Temotu Tsunami
2016 - Makira Tsunami
2022 - Honiara Earthquake
	-




[bookmark: _Toc194497457]Annex 2 – Threshold or criteria for declaring a potential tsunami emergency, watch, alert, advisory or warning	Comment by Céline Barré: Question 79 – 9u

	Country
	National threshold or criteria

	
	





[bookmark: _Toc194497458]Annex 3 – Termination of the warning situation	Comment by Céline Barré: Question 87 – 10c

	Country
	National criteria for termination of the warning situation

	
	





[bookmark: _Toc194497459]Annex 4 – Acronyms

AHP	Australian Humanitarian Partnership
CAP 	Common Alert Protocol 
COAST project	Coastal Assessment and Research of Tsunami Hazards in the Philippines project
COMCOT	COrnell Multi-grid COupled Tsunami model
DART	Deep-ocean Assessment and Reporting of Tsunamis
DMO	Disaster Management Office
DRR	Disaster Risk Reduction
DTHA	Deterministic Tsunami Hazard Assessment
EEW	Earthquake Early Warning
EOC	Emergency Operations Center
EQP	Earthquake Prediction
ESA	Emergency Alert System
ETA	Estimated Time of Arrival
EW4All	Early Warnings for All
GNSS	Global Navigation Satellite System
GTS	WMO Global Telecommunication System
ICG	Intergovernmental Coordination Group
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
ICG/IOTWMS	Intergovernmental Coordination Group for the Indian Ocean Tsunami Warning and Mitigation System
ICG/NEAMTWS	Intergovernmental Coordination Group for the TEWMS in the North-Eastern Atlantic, the Mediterranean and Connected Seas
ICG/PTWS	Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System
IOM	International Organization for Migration
ITIC	International Tsunami Information Center
NDMO	National Disaster Management Office
NTRB	National Tsunami Ready Board
NTWC	National Tsunami Warning Center
PTHA	Probabilistic Tsunami Hazard Assessment
PTWS	Pacific Tsunami Warning and Mitigation System
SC-TT-PacWave 	Steering Committee Task Team PacWave Exercises
SFDRR	Sendai Framework on Disaster Risk Reduction
SOP	Standard Operating Procedure
SPC	Pacific Community
SPREP	Secretariat of the Pacific Regional Environment Programme
SWIFT	Source parameter determination based on Waveform Inversion of Fourier Transformed seismograms
TNC	Tsunami National Contact
TOAST	Tsunami Observation And Simulation
TOWER project	Tsunami Observation for community Warning, Evacuation, and Resilience project
TRRP	Tsunami Ready Recognition Programme
TSP	Tsunami Service Provider
TTT	Tsunami Travel Times
TWFP	Tsunami Warning Focal Point
UNDP	United Nations Development Program
UNESCO-IOC	Intergovernmental Oceanographic Commission of UNESCO
UPS	Uninterruptable Power Supply
VSAT	Very Small Aperture Terminal
WG	Working Groups
WG-CA	Working Group Central American Pacific Coast
WG-SEP	Working Group South-East Pacific
WG-PICT	Working Group Pacific Island Countries and Territories
WG-PICT-TT-CD 	WG-PICT Task Team Capacity Development
WG-PICT-TT-ISP 	WG-PICT Task Team Information Sharing Platforms
WG-PICT-TT-SDSSWP 	WG-PICT Task Team Seismic Data Sharing in the Southwest Pacific
WG-SCS	Working Group South China Sea
WG-SCS-TT-CDS 	WG-SCS Task Team Capacity Development and Services
WMO	World Meteorological Organisation
WTAD	World Tsunami Awareness Day
WG2-TT-FOO 	WG 2 Task Team Tsunami Forecasting from Ocean Observations
WG2-TT-ISN 	WG 2 Task Team Integrated PTWS Sensor Networks for Tsunami Detection and Characterisation
WG2-TT-TGV 	WG 2 Task Team Tsunami Generated by Volcano
WG2-TT-TSP 	WG 2 Task Team Tsunami Service Providers
WG3-TT-TR 	WG 3 Task Team Tsunami Ready
Standalone tsunami only	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	14	14	11	0	Multi-hazard including tsunami	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	69	69	72	72	Policy is not available	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	17	17	17	28	% of countries
Policy phase
Standalone tsunami only	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	7	3	7	0	Multi-hazard including tsunami	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	54	54	57	57	Policy is not available	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	39	43	36	43	% of countries
Policy phase
Standalone tsunami only	National	Local	Community	0	11	11	Multi-hazard including tsunami 	National	Local	Community	76	59	56	Plan is not available	National	Local	Community	24	30	33	% of countries
Plan level
Standalone tsunami only	National	Local	Community	7	18	11	Multi-hazard including tsunami	National	Local	Community	72	56	56	Plan is not available	National	Local	Community	21	26	33	National	Local	Community	2	5	1	National	Local	Community	21	15	5	National	Local	Community	6	7	3	% of countries
Plan level
Standalone tsunami only	National	Local	Community	7	19	11	Multi-hazard including tsunami	National	Local	Community	72	59	56	Plan is not available	National	Local	Community	21	22	33	National	Local	Community	2	5	1	National	Local	Community	21	16	5	National	Local	Community	6	6	3	% of countries
Plan level
Standalone tsunami only	National	Local	Community	0	11	11	Multi-hazard including tsunami 	National	Local	Community	76	59	56	Plan is not available	National	Local	Community	24	30	33	% of countries
Plan level
Standalone tsunami	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	18	26	18	7	Multi-hazard including tsunami 	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	46	44	57	48	Guideline is not available	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	36	30	25	45	% of countries
National guideline phase
Standalone tsunami	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	18	30	25	15	Multi-hazard including tsunami	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	43	37	43	37	Guideline is not available	Prevention and mitigation	Preparedness	Emergency response	Rehabilitation and reconstruction	39	33	32	48	% of countries
Local guideline phase

Single hazard assessment only on tsunami	Multi-hazard assessment including tsunami	Single hazard assessment on tsunami AND multi-hazard assessment including tsunami	0.10340000000000001	0.31030000000000002	0.44829999999999998	
Single hazard assessment only on tsunami	Multi-hazard assessment including tsunami	Single hazard assessment on tsunami AND multi-hazard assessment including tsunami	3	9	13	

Responses	Cyclone	Drought	Earthquake	Epidemics	Flooding	Landslide	Volcanic eruption	44	44	76	20	64	64	44	% of countries
Type of hazard
Number of hazards	Australia	Canada	Colombia	Cook Islands	FSM	Fiji	Indonesia	Japan	Malaysia	Mexico	New Zealand	Nicaragua	Palau	PNG	Philippines	Singapore	Solomon Islands	Republic of China	Republic of Korea (South)	Thailand	Tonga	Vietnam	3	2	6	3	4	4	6	2	5	7	4	7	4	3	3	3	6	3	2	5	5	3	Number of hazards

Responses	National agency	International agency	National / Local university	National / International consultant	100	16	28	32	% of countries
Type of organisation

Responses	National level 	Regional level	City level 	Village level	80	44	56	40	% of countries
Level of hazard assessment
Used	Bathymetry	Seismo-tectonic model	Topography	Land cover	Infrastructure details	100	84	92	83	83	Publicly available	Bathymetry	Seismo-tectonic model	Topography	Land cover	Infrastructure details	64	48	57	52	36	% of countries
Type of data
Responses	Probabilistic Tsunami Hazard Assessment (PTHA) 	Deterministic Tsunami Hazard Assessment (DTHA)	Field studies on tsunami impacts	Hazard map	Inundation map	Evacuation map	Guidelines	52	68	64	88	96	80	68	% of countries
Type of product

Australia	Canada	Chile	Colombia	Cook Islands	Ecuador	El Salvador	FSM	Fiji	Indonesia	Japan	Malaysia	Mexico	New Zealand	Nicaragua	Palau	PNG	Philippines	Republic of China	Republic of Korea (South)	Singapore	Solomon Islands	Thailand	Tonga	Vietnam	5	6	6	5	3	1	6	6	5	7	6	7	6	7	6	5	2	5	6	3	3	6	7	5	5	Number of hazards

Very poor	4	Poor	4	Fair	17	Good	50	Very good	25	% of countries
No capacity	Probabilistic Tsunami Hazard Assessment (PTHA)	Deterministic Tsunami Hazard Assessment (DTHA)	Field studies on tsunami impacts	Hazard map	Inundation map	Evacuation map	22	11	15	11	11	15	Poor	Probabilistic Tsunami Hazard Assessment (PTHA)	Deterministic Tsunami Hazard Assessment (DTHA)	Field studies on tsunami impacts	Hazard map	Inundation map	Evacuation map	30	26	30	19	15	19	Moderate	Probabilistic Tsunami Hazard Assessment (PTHA)	Deterministic Tsunami Hazard Assessment (DTHA)	Field studies on tsunami impacts	Hazard map	Inundation map	Evacuation map	22	19	19	22	30	22	Good	Probabilistic Tsunami Hazard Assessment (PTHA)	Deterministic Tsunami Hazard Assessment (DTHA)	Field studies on tsunami impacts	Hazard map	Inundation map	Evacuation map	15	26	22	33	30	26	Very good	Probabilistic Tsunami Hazard Assessment (PTHA)	Deterministic Tsunami Hazard Assessment (DTHA)	Field studies on tsunami impacts	Hazard map	Inundation map	Evacuation map	11	19	15	15	15	19	% of countries
Areas of tsunami hazard assessment
Responses	

Single risk assessment only on tsunami	Multi-hazard risk assessment including tsunami	Single risk assessment on tsunami AND multi-hazard risk assessment including tsunami	0.21740000000000001	0.3478	0.43480000000000002	

Responses	Cyclone	Drought	Earthquake	Epidemics	Flooding	Landslide	Volcanic eruption	56	50	78	39	78	50	33	% of countries
Type of hazard
Responses	National agency	International agency	National / Local university	National / International consultant	87	13	13	26	% of countries
Organisation type
Responses	National level	Regional level	City level	Village level	Community / Neighbourhood level	70	48	35	30	35	% of countries
Risk assessment level
Responses	Risk map	Evacuation map 	Action plan	Guidelines	96	87	74	61	% of countries
Type of product
Very poor	3.5	Poor	4	Fair	25	Good	36	Very good	32	% of countries
No capacity	National level	Regional level 	City level 	Village level	Community / Neighbourhood level	21	25	21	21	22	Poor	National level	Regional level 	City level 	Village level	Community / Neighbourhood level	14	14	11	14	15	Moderate	National level	Regional level 	City level 	Village level	Community / Neighbourhood level	25	25	36	40	37	Good	National level	Regional level 	City level 	Village level	Community / Neighbourhood level	33	29	25	18	15	Very good	National level	Regional level 	City level 	Village level	Community / Neighbourhood level	7	7	7	7	11	National level	Regional level 	City level 	Village level	Community / Neighbourhood level	6	7	6	6	6	National level	Regional level 	City level 	Village level	Community / Neighbourhood level	4	4	3	4	4	National level	Regional level 	City level 	Village level	Community / Neighbourhood level	7	7	10	11	10	National level	Regional level 	City level 	Village level	Community / Neighbourhood level	9	8	7	5	4	National level	Regional level 	City level 	Village level	Community / Neighbourhood level	2	2	2	2	3	% of countries
Level of tsunami risk assessment





Use TSP data only	Use TSP data as a backup of own threat data	Use both TSP and own threat assessment data	Use own threat assessment data only	7.4074074074074066	22.222222222222221	66.666666666666657	3.7037037037037033	

None	Earthquake	Volcanic	Landslide	Meteo-tsunami	Meteor	11	85	33	22	33	4	% of countries
Local tsunami source monitored

Responses	Internet	Landing phone	Mobile phone	Satellite phone	Radio	Internet (mobile)	Internet (broadband)	Internet (dial-up)	Internet (wireless)	Internet (satellite)	Fax	GTS 	UPS 	VSAT	96	93	96	56	59	81	70	7	52	26	44	48	78	26	% of countries
Type of infrastructure 
Responses	Ocean-wide	National	Local	41	93	89	% of countries
Level of tsunami threat forecast information
Responses	No other observing networks are operated by the country	GNSS (Global Navigation Satellite System)	Coastal radars	63	15	7	% of countries
Type of observing network
Responses	Email	SMS	Telephone	Fax	Webpage	Radio	Social media	Door-to-door	Sirens	Television	Warning towers	Megaphone	Police / Military	Public alert system	VHF radio	VPN	Amateur Radio (KP4)	93	72	66	38	79	72	83	7	62	69	24	24	52	52	38	3	7	% of countries
Dissemination method

SOP addresses this aspect of emergency response	24/7 Emergency Operations Centre (EOC)	Receiving information from the NTWC	Response Criteria / Decision making	90	97	97	Support is required to improve this aspect of emergency response	24/7 Emergency Operations Centre (EOC)	Receiving information from the NTWC	Response Criteria / Decision making	52	52	59	Support is required to develop HR	24/7 Emergency Operations Centre (EOC)	Receiving information from the NTWC	Response Criteria / Decision making	50	46	57	Support is required to develop infrastructure	24/7 Emergency Operations Centre (EOC)	Receiving information from the NTWC	Response Criteria / Decision making	55	52	52	% of countries
Aspect of upstream emergency response SOP
SOP addresses this aspect of emergency response	Warning dissemination	Evacuation call procedures	Community evacuation procedures	Communication with NTWC	Communication with local government	Media arrangements	Communication with other stakeholders	100	82	81	85	93	82	93	Support is required to improve this aspect of emergency response	Warning dissemination	Evacuation call procedures	Community evacuation procedures	Communication with NTWC	Communication with local government	Media arrangements	Communication with other stakeholders	57	57	61	50	54	46	54	Support is required to develop HR	Warning dissemination	Evacuation call procedures	Community evacuation procedures	Communication with NTWC	Communication with local government	Media arrangements	Communication with other stakeholders	68	71	71	68	64	64	64	Support is required to develop infrastructure	Warning dissemination	Evacuation call procedures	Community evacuation procedures	Communication with NTWC	Communication with local government	Media arrangements	Communication with other stakeholders	68	64	68	61	61	61	64	% of countries
Aspect of downstream emergency response SOP


Telephone	National DMOs	Local DMOs	General public	Coastal communities	Media 	85	81	64	70	81	Fax	National DMOs	Local DMOs	General public	Coastal communities	Media 	41	31	20	19	30	Email	National DMOs	Local DMOs	General public	Coastal communities	Media 	89	81	64	52	85	SMS	National DMOs	Local DMOs	General public	Coastal communities	Media 	81	69	68	63	59	Siren	National DMOs	Local DMOs	General public	Coastal communities	Media 	41	54	52	59	26	% of countries
Communication method
YES / SÍ	Evacuation shelter	Evacuation structure 	Natural or artificial hill for vertical evacuation	Evacuation route signage	Evacuation zone maps	64	39	83	83	69	% of countries
Evacuation infrastructure
Responses	National level	Regional level	City level 	Village level	Community level	School level	72	55	41	45	48	55	% of countries
Level of exercises
YES / SÍ	Organisation table top exercise	Inter-organisation table top exercise	National tsunami exercise	Pacific Wave exercise	Local tsunami exercise	83	79	86	90	79	% of countries
Type of exercise

Responses	National Disaster Management Office	National Tsunami Warning Centre	Provincial Disaster Management Office	Local Disaster Management Office	96.428571428571431	50	60.714285714285708	50	% of countries
Type of organisation responsible for public awareness programmes
Responses	Leaflets or flyers	Posters	Booklets	Information boards	Tsunami signage	Video, or other visual or oral media	Indigenous knowledge, folklore, or oral history	Teaching kits on tsunamis 	School curricula	Public evacuation map	71	71	64	32	79	75	32	46	29	50	% of countries
Public awareness material

YES / SÍ	World Tsunami Awareness Day	Global Disaster Risk Reduction Day	Public tsunami preparedness outreach	School and/or children awareness	Exhibitions	Competitions or other ways of highlighting tsunami safety	79.310344827586206	59.259259259259252	70.370370370370367	79.310344827586206	39.285714285714285	29.629629629629626	% of countries
Public awareness activity

Responses	Provision of general tsunami awareness materials	Customisation of general materials to country or community	Development of tsunami awareness programmes, activities or campaigns	Support by international agencies or experts to country’s activities	75	83	88	75	% of countries
Type of support required

None of the proposition	Tsunami is not a high priority hazard 	Limited resources 	Limited support of government	Limited awareness	Limited activity	Lack of community interest	No community group or engagement in DRR	4	46	65	62	65	62	46	4	% of countries
Challenges faced by countries
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ASSESSMENT

dbp RESPONSE

PREPAREDNESS. TRPP indicators

B No, there is a strong need for technical support organised through ITIC and/or ICG/PTWS activities
= Yes, it can be partially done through mobilising national experts and funding, but also needs some intemational technical expertise.
B Yes, it can be done through mobilising national experts and funding





