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Disclaimer 

This document is not a regulation. It does not change or substitute for any legal requirement. 
This document is not a rule, is not legally enforceable, and does not confer legal rights or 
impose legal requirements upon any member of the public, states/territories, tribes, or any 
federal agency. This document uses the words “should”, “must”, and/or similar verbiage to 
describe recommendations or suggestions; it does not connote a legal requirement. 
 
This item was funded in part by NOAA awards NA22NWS4670021, NA23NWS4670022, and 
NA24NWSX467G0007-T1-01. This does not constitute an endorsement by NOAA.  
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Executive Summary 
Since the year 2000, more than 253,000 people across the world have lost their lives to 
tsunamis. The 2004 Indian Ocean tsunami remains the deadliest tsunami event in recorded 
history; by the time the waves settled, over 227,890 people across fifteen countries had 
perished. This disaster highlighted the vital role of alert systems in saving lives during 
tsunamis. Like many natural hazards, tsunamis cannot be prevented or predicted. Coastal 
communities in the United States have at most hours before the first waves of a tsunami 
arrive - and in the most severe cases, just minutes. Millions of people living, working, and 
visiting tsunami hazard zones across the nation will rely on emergency alerts and protective 
action messaging when the next tsunami strikes our shores.  

Tsunamis present a unique emergency response challenge due to their rapid onset and 
limited time available for decision making and alerting those at risk. Effective tsunami 
alerting systems are critical in mitigating loss of life. We recognize the alert levels and 
tsunami alerting system in the United States are not perfect. There are serious gaps and 
challenges in tsunami alerting that leave coastal states and territories vulnerable to 
tsunamis that need to be addressed. With any system or process, especially when millions 
of lives are at stake, we need to first understand and assess it before we can provide 
recommendations for improvement. The core partners of the National Tsunami Hazard 
Mitigation Program (NTHMP), which include Alaska, American Samoa, California, the 
Commonwealth of the Northern Mariana Islands, Guam, Hawaii, Oregon, Puerto Rico, the 
US Virgin Islands, and Washington State, have invested significant time and effort addressing 
these weaknesses. The product of this project is the United States Tsunami Alerting Analysis 
(2026). 

This document represents the culmination of several years of work documenting, analyzing, 
and assessing tsunami alerting in the United States. This includes identifying gaps, needs, 
and challenges related to tsunami alerting and what resources and actions are needed to 
fully address these barriers. It also outlines the necessary steps needed to successfully 
make any changes to the current tsunami alert level system used by the Tsunami Warning 
Centers. Washington State initiated this project by developing standardized templates to 
document tsunami alerting and response processes for NTHMP core partner states and 
territories. We then worked with the NTHMP partners to analyze and assess these processes 
to identify gaps, needs, and challenges. This provided a clear picture of the current state of 
tsunami alerting across the nation, allowing NTHMP core partners to prioritize their needs 
and identify recommended potential solutions. 

This document is intended to support ongoing improvements to tsunami alerting processes, 
procedures, and products across the United States in collaboration with key federal, tribal, 

https://www.weather.gov/nthmp/
https://www.weather.gov/nthmp/
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state and territory, and local governments. As outlined in the National Weather Service 
(NWS) Priorities & Action Strategies for the Future, also known as “Ken’s 10” after NWS 
Director Ken Graham, the NWS Tsunami Program is charged with “creating consistency and 
backup capabilities for the NWS’ two tsunami warning centers … by aligning their 
organizational management, operations, service, and information technology and security.” 
The recommendations presented in this document aim to enhance the consistency and 
effectiveness of tsunami alerting and response in the United States, ensuring timely and 
actionable alerts for all at-risk communities. The implementation strategy outlines a 
phased, partner-informed approach for addressing the highest priority gaps across 
Coverage, Capability, and Content by defining recommended actions, responsible entities, 
and sequencing considerations needed to improve tsunami alerting nationwide. 

This effort is grounded in a shared focus on improving tsunami alerting to protect lives. The 
goal of this document is preparedness, not perfection. It reflects what partners know today, 
what systems currently support tsunami alerting, and where gaps and constraints remain. 
While agreement on every issue is not required, this document captures the collective 
understanding developed through this process and provides a practical foundation for 
action. As systems, funding, and capabilities evolve, these findings and recommendations 
can and should be revisited and refined. Our hope is this document serves as the foundation 
for a range of efforts at the local, regional, and national scales to strengthen tsunami alerting 
in the years to come. 

  

https://www.noaa.gov/NWStransformation
https://www.noaa.gov/NWStransformation
https://www.tsunami.noaa.gov/
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Key Recommendations 
The recommendations below are the highest priorities identified across the tsunami alerting 
themes of Coverage, Capability, and Content. They were selected because they address 
gaps with immediate life safety or operational impacts, support improvement efforts already 
underway, and/or are foundational needs that must be resolved before other priorities can 
be effectively addressed. Each section hyperlinks to the location in the document where the 
implementation details for these priorities are outlined in more detail. 

Coverage: High Priority  

 Incorporate state and territory Wireless Emergency Alerts (WEA) polygons to 
improve alerting coverage 

 Develop a Cascadia Special Procedure Area in the Advanced Weather Interactive 
Processing System (AWIPS) Tsunami Operations Messaging Service (ATOMS) threat 
database to improve alerting coverage and capability 

 Develop capability for Guam and Commonwealth of the Northern Mariana Islands 
(CNMI) to use WEA/Integrated Public Alert and Warning System (IPAWS)  

 Develop guidance on the National Oceanic and Atmospheric Administration (NOAA) 
Geostationary Operational Environmental Satellites (GOES) changes to maintain 
Emergency Managers Weather Information Network (EMWIN) functionality 

 Develop remote activation capability for tsunami siren systems 

 Develop additional breakpoints to address alert coverage gaps  

 Expand WEA and NOAA Weather Radio (NWR) coverage 

 Improve forecasting capability for the inner coast 

Capability: High Priority 

 Establish standardized siren activation procedures  

 Expand duty officer training for tsunami alert decision-making  

 Standardized tsunami plan training, testing, and exercises across states and 
territories 

 Develop and maintain social media training and canned messaging for tsunami 
alerts   
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Content: High Priority 

 Improve message translation capability for tsunami alerts 

 Clarify or remove use of “danger still being evaluated” in tsunami messaging 

 Develop operational forecast sheets to support tsunami decision-making 

 Update or create distant tsunami response plans 

 Provide standardized forecast information through National Tsunami Warning 
Center (NTWC) tsunami event data products 

 Updated wave amplitude in tsunami bulletins 

 Update WEA message language to improve public understanding  
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Background 
Tsunami Alerting in the United States 

The National Weather Service (NWS), part of the National Oceanic and Atmospheric 
Administration (NOAA) branch of the Department of Commerce, is the agency of the United 
States federal government that is tasked with providing weather, water and climate data, 
forecasts, warnings, and impact-based decision support services for the protection of life 
and property and enhancement of the national economy. The NWS operates two Tsunami 
Warning Centers (TWCs) which are staffed 24 hours a day, 7 days a week. The National 
Tsunami Warning Center (NTWC) in Palmer, Alaska is responsible for monitoring and alerting 
the coastlines of Alaska, Canada, and the continental United States. The Pacific Tsunami 
Warning Center (PTWC) in Honolulu, Hawai’i on the island of Oahu is domestically 
responsible for monitoring and alerting the coastlines of Hawai’i, Guam, the 
Commonwealth of the Northern Mariana Islands (CNMI), American Samoa, Puerto Rico, and 
the U.S. Virgin Islands (USVI). The TWCs monitor observational networks, analyze 
earthquakes, evaluate water-level information, issue tsunami alerts, conduct public 
outreach, and coordinate with government, academic, and international organizations.  

The main mission of the warning centers is to help protect life and property from tsunamis. 
To effectively achieve this goal, the NWS relies on the Impact-based Decision Support 
Services (IDSS) process which provides relevant information and interpretative services to 

Figure 1 The global tsunami warning system as of 2021. (legacy.itic.ioc-unesco.org/) 
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enable Core Partners’ (states and territories) decision making when tsunami hazards have a 
direct impact to lives and livelihoods. The Impact-based Decision Support Operations 
Directive emphasizes the vital need for building trusted relationships with Core Partners, 
noting that this process is, “the foundation of effective IDSS and begins well in advance of 
an actual event through routine interactions with Core Partners … NWS should aim to 
cultivate familiarity between the NWS and our Core Partners via our shared fundamental 
operational principles.” (p.8, section 3.1)  

The planning process described later in the Directive also highlights the importance of 
collecting and reviewing specific needs from Core Partners. In addition to this, the most 
recent reauthorization of the Tsunami Warning Education and Research Act (TWERA) of 2017 
includes instruction that the tsunami warning centers shall, “coordinate with the National 
Tsunami Hazard Mitigation Program conducted under section 805 to ensure ongoing sharing 
of information between forecasters and Federal, State, tribal and local emergency 
management officials.” (33 U.S.C. 3203(d))) The Act also highlights the authorized activities 
of the NTHMP that relate directly to tsunami alerting systems, including, “risk notification 
systems that coordinate with and build upon existing systems and actively engage 
decisionmakers, State, local, tribal and territorial governments and agencies, business 
communities, nongovernmental organizations, and the media.” (33 U.S.C. 3204(d))  

Since 1995, the National Tsunami Hazard Mitigation Program (NTHMP) has worked to protect 
lives and reduce economic losses from tsunamis in the United States at the federal, state 
and territory, and local levels. The NTHMP includes representatives from the National 
Oceanic and Atmospheric Administration (NOAA), the Federal Emergency Management 
Agency (FEMA), the U.S. Geological Survey (USGS), and 28 U.S. states and territories 
(including Alaska, American Samoa, California, the Commonwealth of the Northern Mariana 
Islands (CNMI), Guam, Hawai‘i, Oregon, Puerto Rico, the US Virgin Islands (USVI), and 
Washington State). The state and territory tsunami programs come together through the 
NTHMP to guide national-level tsunami risk reduction and policy. This collaboration takes 
place through the NTHMP Coordinating Committee, Mapping and Modeling Subcommittee, 
Mitigation and Education Subcommittee, Warning Coordination Subcommittee, Mitigation 
and Recovery Planning Work Group, and Island Caucus. The subcommittees regularly 
develop guidance and set standards to ensure consistency among federal and state/territory 
tsunami programs, as well as lead efforts to determine formal NTHMP policy 
recommendations to the federal government. These groups also ensure strong partnerships 
between state and territory tsunami programs endure despite staff turnover, funding issues, 
or other threats to program continuity. 

 

https://www.weather.gov/media/directives/010_pdfs/pd01024002curr.pdf
https://www.weather.gov/media/directives/010_pdfs/pd01024002curr.pdf
https://www.congress.gov/bill/115th-congress/senate-bill/53
https://www.weather.gov/nthmp/
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Through ongoing collaboration and coordination, the NTHMP focuses on three key functions: 
hazard assessment, warning guidance, and mitigation. NTHMP activities directly or 
indirectly affect everyone in the United States, including coastal residents and visitors, 
emergency managers and researchers, land-use planners, elected officials, educators, 
government and business organizations, the military, and the tourism and maritime 
industries. 

NWS Hazard Simplification Efforts 

Starting in 2014, a nationwide social science study conducted by the NWS examined public 
understanding of the agency’s weather-related alerting products. The research revealed that 
many people struggled to interpret the term "advisory" correctly, leading to 
recommendations for the removal of advisory-level alerts from all public NWS messaging. 
Discussions on removing the term “advisory” began in 2018 and the NWS officially 
announced the decision to remove “advisory” in 2021 as part of its Hazard Simplification 
Project. However, this effort focused on simplifying weather hazard communication only; 
discussions and research did not include tsunami alerting, which also utilizes advisories. Yet 
the decision to remove the advisory term from NWS messaging included removal of tsunami 
advisories from the tsunami alert level system. This posed significant issues. 

Tsunami alerting includes advisory as one of three actionable alert levels (watch, advisory, 
and warning). Tsunami alerting is unique in the NWS in that the alert levels are directly tied 
to expected tsunami impacts and specific protective actions, not to the estimated chances 
of a tsunami occurring as with weather hazards. As shown in the graphic above, tsunami 
advisories are issued when strong currents and wave heights between 1 – 3 feet are expected 
for a region, while tsunami warnings are issued when wave heights of 3 feet or greater and 
on-land flooding are expected. Advisories are primarily a concern for the maritime 
community and others who may be on or very near the water. Warnings, on the other hand, 

Figure 2 NTHMP partners at the 2024 NTHMP annual meeting in American Samoa. 

https://www.weather.gov/hazardsimplification/social-science
https://www.weather.gov/hazardsimplification/
https://www.weather.gov/hazardsimplification/
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are a concern for anyone within the tsunami hazard zone due to the threat of flooding. For 
this reason, tsunami warnings alone trigger wireless emergency alerts (WEA), the emergency 
alert system (EAS), outdoor tsunami sirens, and other alerting methods.  

The decision to remove the tsunami advisory alert level created a critical gap in tsunami 
alerting by removing the vital distinction between advisory-level tsunami hazard and 
warning-level tsunami hazard. Without the advisory alert level, any regions expecting 
tsunami waves above 1 foot would receive WEA and EAS alerts and activate their tsunami 
sirens, even if the waves were too small to require evacuation of the hazard zone. This would 
lead to significantly more and longer tsunami warning events in the United States and mass 
evacuations in situations where evacuation is unnecessary. Evacuees in these situations 
could be injured or killed. In addition, more frequent tsunami warnings for tsunami events 
which do not flood the land could also cause the public to take warnings less seriously, 
leading to fewer people evacuating when they are in danger. 

Core state and territory partners of the NTHMP immediately raised concerns about these 
impacts. While partners were open to exploring how to improve the tsunami alert levels, they 
wanted to ensure that any changes were decided based upon thorough analysis and careful 
consideration for the tsunami hazard specifically. The NWS then proposed either the 
complete removal of the advisory alert level (leaving only watch and warning) or the 
replacement of the advisory term with a different word or phrase. The replacement of the 
advisory alert level language would most likely result in the creation of a second warning 

Figure 3 A graphic showing the three actionable tsunami alert levels used by the National Weather Service: watch, 
advisory, and warning. 
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level, possibly known as a “beach and marine” warning to differentiate it from the original 
warning level. 

Changing the advisory alert level to a second warning, regardless of the final wording, also 
poses significant issues. Most significantly, it does not address the reason the NWS Hazard 
Simplification Project started in the first place, namely, to reduce public confusion in alert 
terminology. Two warning levels are likely to be more confusing for the public than advisory 
and warning. In addition, the impacts to tsunami alerting, which relies on automated 
systems recognizing the coding for a tsunami warning, are unknown. It is likely that WEA, 
EAS, and automatically triggered tsunami siren systems would not be able to differentiate 
between the coding for two different warning levels, one of which is meant to trigger alerts 
and the other not. Until these technical limitations are fully understood, adding a second 
tsunami warning alert level risks over-alerting for low-level tsunami events and under-
alerting for tsunami events which require evacuation from the hazard zone.  

Given these limited options and a rapidly approaching deadline to let the NWS know which 
option they supported, NTHMP core partners initially voted for the two-warning option over 
the complete removal of the advisory alert level should an alert level change have to take 
place. This led to the NTHMP core partners making an evaluation of the impacts of this 
decision, and of any change in the tsunami alert levels, a high priority. As a result, NTHMP 
members voted to move forward with a deeper analysis of tsunami alerting across the United 
States to evaluate the downstream impacts of any alert level change for the states and 
territories, as well as the resources required to successfully implement such a change.  

To accomplish this analysis, the NWS requested all NTHMP state and territory partners 
conduct a “deep dive” into their existing tsunami alerting and response procedures to 
understand the impacts of an alert level change. This also provided a vital opportunity to 
identify gaps, needs, and challenges associated with tsunami alerting and response for each 
partner. Washington State Emergency Management Division’s (WA EMD) tsunami program 
volunteered to lead this project on behalf of the NTHMP because it had recently completed 
this analysis process on its own and was therefore uniquely positioned to assist other 
partners. As part of this effort, Washington utilized NTHMP grant funding to hire a Tsunami 
Program Coordinator to assist the other state and territory tsunami programs throughout the 
process. The details of this project are outlined in the Methodology section of this document. 

This document outlines the first national-level analysis of tsunami alerting gaps, needs, and 
challenges for state and territory tsunami programs in the United States, in addition to the 
expected impacts and identified resources that a tsunami alert level change would create at 
the state, territory, and local levels. As part of the implementation strategy outlined in the 
second half of this document, roles and responsibilities are included for addressing the key 
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issues identified by states and territories. To effectively improve tsunami alerting across the 
nation, collaborating closely with federal partners at the NWS and TWCs is essential. The 
technical expertise and guidance provided by federal partners is one of the key aspects 
needed to improve existing alerting systems and processes and ultimately save lives.  

Project Limitations 

It is important to note that this analysis covers only methods and processes for 
disseminating and receiving official tsunami alerts in the United States. Public education 
plays a significant role in ensuring at-risk communities understand their tsunami hazard and 
take proper protective action when they either receive an official alert or experience a natural 
tsunami warning sign, such as ground shaking or water draw-down. However, public 
outreach and education were outside the scope of this project and therefore are not 
included in the following analysis or implementation strategy.  

It is also important to note that these findings were gathered prior to the announcement of 
significant funding cuts to the NTHMP program beginning in fiscal year 2024. Jurisdictions 
responded without the knowledge that future funding may be reduced or eliminated, and 
planning assumptions did not account for the possibility of diminished support. As a result, 
the gaps, needs, and challenges identified likely underrepresent the full scope of barriers 
jurisdictions will face if funding continues to be limited after publication of this report.  

As this project was NTHMP-funded and driven by NTHMP state and territory core partner 
participation, Canada and the East Coast states were outside the scope of this project. 

Document Outline 

This document is broken into the following sections: 

• Deep Dive Project Methodology 
• Findings from the gaps, needs, and challenges assessment organized by the themes 

of Coverage, Capability, and Content 
• Alert Level Change Survey Results 
• Implementation Strategy 
• Appendix A: Acronym List 
• Appendix B: Implementation Strategy Summary Tables 
• Appendix C: Phase 2 State and Territory Gaps, Needs, and Challenges Documents 
• Appendix D: Phase 1 Tsunami Timeline Documents  

 

Return to top of section.  
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Tsunami Alerting Analysis Project Methodology 

Phase 1: Tsunami Alerting and Response Timelines 
To create a truly comprehensive and inclusive report, this document relied heavily on subject 
matter expertise from all National Tsunami Hazard Mitigation Program (NTHMP) partner 
state and territory tsunami programs and NOAA/NWS throughout all phases of the project. 
Phase 1 focused on documenting existing tsunami alerting and response procedures for 
each state and territory using Washington State’s Tsunami Alerting and Response Timeline 
document as the foundation for a standardized template. Washington’s Timeline contains 
verified alerting information developed after years of coordination with federal, state, tribal, 
and local partners and serves as a living document to maintain and update current tsunami 
alerting and response procedures. It provides coastal partners across Washington with a 
shared reference for critical information and a clear understanding of their agency’s role 
within the tsunami alerting process. 

In Phase 1, Washington’s NTHMP-funded Tsunami Program Coordinator utilized the state’s 
Timeline document to create two separate templates for partners served by the National 
Tsunami Warning Center (NTWC) and the Pacific Tsunami Warning Center (PTWC). Each 
template included a standardized set of fillable sections which documented tsunami 
response roles and responsibilities; alerting responsibilities and alerting methods; a step-
by-step alerting and response timeline from event detection through the initiation of 
response actions; and appendices containing supporting resources and partner-specific 
information. The templates were designed with embedded instructions and prompts to 
guide consistent data collection while preserving the clear, easy-to-read format used in 
Washington’s original Timeline. 

State and territory partners completed the templates through coordination with relevant 
federal, state/territory, tribal, and local stakeholders, particularly those responsible for 
tsunami alert dissemination and initial response actions. Washington’s Tsunami Program 
Coordinator supported this effort by facilitating meetings, assisting with documentation, 
coordinating data collection, and providing subject matter expertise as needed. Finalized 
timeline documents were reviewed and approved by respective state and territory tsunami 
programs and established a verified baseline of existing tsunami alerting procedures and 
directly informed the identification of gaps, needs, and challenges examined in subsequent 
phases of the project. The completed timelines can be found in Appendix D. The progress of 
this phase was shared at quarterly Warning Coordination Subcommittee (WCS) meetings, 
and at the 2023 NTHMP Annual Meeting in Portland. 

https://www.weather.gov/nthmp/SubWarn
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Phase 2: Tsunami Alerting Gaps, Needs, and Challenges 
Phase 2 assessed the impacts of a change to the current tsunami alert level system in use in 
the United States, as well as tsunami alerting gaps, needs, and challenges facing each state 
and territory. Two deliverables were completed for each participating state or territory: a 
Tsunami Alert Level Change Survey Form and a Gaps, Needs, and Challenges document. 
The Tsunami Alert Level Change Survey Forms utilized a template developed by the NTHMP 
WCS to evaluate the impacts of an alert level change on both states/territories and their local 
jurisdictions. The WCS is the primary mechanism for NTHMP partners to provide input to 
NOAA’s operational tsunami warning system with the aim to improve national tsunami 
warning system effectiveness. Estimated costs evaluated within the Alert Level Change 
Survey Forms included updates to existing procedures, processes, and products, including 
educational materials and websites, as well as time and funding needed for outreach 
campaigns to educate the public ahead of any change. Additionally, time estimates were 
established with both pre- and post-alert level change considerations, evaluating how much 
implementation time would be required to fully test and incorporate any alert level changes.  

The Gaps, Needs, and Challenges document identified specific tsunami alerting gaps (what 
is missing or needs fixing), needs (what is needed to fill the gap), and challenges (what 
barriers or obstacles consistently arise when trying to fulfill identified needs) for each state 
and territory. This work established a comprehensive foundation of knowledge on which all 
future efforts toward improving tsunami alerting in the United States can and should be built. 
This was also an opportunity to document best practices for all state and territory tsunami 
programs for a better understanding of successful strategies in working with communities 
on tsunami alerting and preparedness. This work did not include outreach and education 
gaps related to tsunami alerting and instead focused on alert dissemination roles and 
responsibilities, processes, procedures, and products. Any gaps, needs, and challenges 
outside the scope of alert dissemination will be shared with the appropriate NTHMP 
subcommittee: the Mitigation and Education Subcommittee (MES) for outreach and 
education gaps and needs, and the Mapping and Modeling Subcommittee (MMS) for any 
tsunami modeling gaps and needs. 

Similarly to the first phase, Washington’s Tsunami Program Coordinator supported the work 
of phase 2 through documentation and meeting facilitation for state and territory partners 
upon request; otherwise, state and territory partners conducted this work on their own. This 
information was verified and approved by the respective state and territory partners, the 
results of which can be found in Appendix C. Updates to phase 2 were shared at quarterly 
WCS meetings, and at the 2024 NTHMP Annual Meeting in American Samoa. The completion 
of this information gathering process for all participating states and territories concluded 

https://www.weather.gov/nthmp/SubEducation
https://www.weather.gov/nthmp/SubMapModel
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phase 2 and ushered in the final phase of the project: analyzing the results and developing 
an implementation strategy.  

Phase 3: Tsunami Alerting Deep Dive Analysis and Implementation Strategy 
To analyze the results of the second phase of the project, information from the Alert Level 
Change Surveys was first compiled to assess the total overall costs and average 
implementation time of an alert level change for all core state and territory partners. This 
also included evaluating specific impacts across partners, such as what alert-related 
resources and processes would need updating, to identify commonalities and develop a 
comprehensive list of changes. If the NWS implements a tsunami alert level change in the 
future, these needs and recommendations should be followed to ensure states and 
territories are fully supported in the work that must be completed ahead of any change. The 
analysis of information documented within the deliverables was separated into both 
national and regional highlights based on the location of each state and territory. After an 
initial analysis was completed, briefing presentations were conducted with the respective 
regions for federal, state, and territory partners who maintain critical tsunami alerting 
responsibilities.  

For the Gaps, Needs, and Challenges section, the 4 most frequently reported gaps were 
selected for deeper analysis. These gaps included timely and effective alert dissemination 
to intended audiences; tsunami siren maintenance; accurate forecasting of tsunamis and 
tsunamigenic incidents; and formally documented tsunami alerting and response 
procedures. Key findings were then organized by the themes of Coverage, Capability, and 
Content. Challenges to addressing these gaps were explored in depth with partners and 
subject matter experts to provide an understanding of the specific barriers and obstacles 
that impede progress on tsunami alerting improvement efforts across the nation. Initial 
results of the analysis of both the Alert Level Change Survey and the Gaps, Needs, and 
Challenges documents were shared in special briefings set up through the WCS. These 
briefings were broken out by geographic region (Caribbean, Pacific, and West Coast) and 
draft results were shared over the course of April 2025.  

After Phase 3 was completed, the final step of this project was development of an 
implementation strategy. The focus of this work was to identify practical actions based on 
the gaps, needs, and challenges documented in Phase 2. During the 2025 NTHMP Annual 
Meeting, Washington facilitated discussions with state and territory partners to review 
Phase 2 findings and determine which items were most important to address. Partners 
identified high, medium, and low priorities based on life safety considerations, operational 
impacts, and what could realistically be accomplished given current staffing, funding, and 
system limitations. NOAA, TWC, and NWS weather forecast office staff participated in these 
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discussions to help clarify implementation requirements, dependencies, and known 
constraints. Following the meeting, the prioritized items were organized into an 
implementation strategy. Each section of the implementation strategy documents the 
current problem, the actions identified to address the problem, and the roles and 
responsibilities associated with each item. Full details including estimated timelines, key 
steps, and responsibilities for each identified action are captured in tables found in 
Appendix B. 

This implementation strategy is based on the best information available at the time of 
development. It is intended to support coordinated planning and guide progress toward 
improving tsunami alerting to save as many lives as possible. The strategy does not assume 
that all details are finalized or that resources are already in place. Priorities, steps, and roles 
may change as systems, technology, resources, and policies evolve. Progress towards the 
development of the implementation strategy was shared during the Q3 and Q4 WCS 
meetings. With the completion of the implementation strategy, drafts of this report were 
shared with NTHMP partners for review and edits. Four office hours sessions were held over 
the course of December 2025 and January 2026, and two additional presentations through 
the WCS were given in January 2026 to share results and gather any additional feedback on 
the document before it was finalized. 

This report represents the culmination of this multi-year effort. The rest of the document is 
organized as follows:  

• Analysis of tsunami alerting gaps, needs, and challenges broken into Coverage, 
Capability, and Content 

• Analysis of the Alert Level Change Survey Results 
• Implementation Strategy 
• Conclusion 
• Appendix A: Acronym List 
• Appendix B: Phase 2 Gaps, Needs, and Challenges Documents 
• Appendix C: Phase 1 Tsunami Timeline Documents 
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Coverage: Reaching the Right People at the Right Time 

Overview 
Coverage is a critical component of tsunami alerting. At-risk populations located within 
tsunami hazard zones must receive timely and actionable alerts to evacuate to safety, while 
those outside these zones should not be unnecessarily alarmed. This section examines our 
key findings in the following sections: Radio, Satellite, and Internet Alert Dissemination; 
Tsunami Sirens; Alerting Breakpoints; and Monitoring Tsunamigenic Sources. In addition, 
this section explores how changes to the current tsunami alert level system could impact 
coverage and trigger updates to existing protocols. 

Addressing these challenges through technology upgrades, improved coordination, and 
strategic investments is essential to ensure tsunami alerts reach the right people at the right 
time. Ninety percent of participating states and territories identified challenges related to 
tsunami alert coverage. Tsunami alerts must reach at-risk populations in time for them to be 
able to take life safety actions to minimize loss of life and property. The challenge lies in 
delivering timely messages with precision; this requires integrating multiple alerting 
technologies, refining geographic targeting, and improving efficiency and capability of 
alerting. Under-alerting can lead to casualties due to missed alerts for at-risk populations in 
the hazard zone. Over-alerting can lead to distrust and complacency among the public, and 
unnecessary evacuations that can cause injuries, fatalities, and economic impacts.  

 

Figure 4 A simplified graphic showing some of the pathways taken by tsunami alerts once an offshore earthquake 
has been detected. 
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The Path to Successful Coverage 

Achieving successful coverage of tsunami alerts requires refining geographic targeting. 
Alerting polygons must be geographically precise enough to prevent unnecessary 
evacuations, while Tsunami Warning Center (TWCs) systems should optimize the number 
and location of breakpoints to reflect localized risk levels. Effective coverage integrates 
multiple, redundant alerting pathways, including sirens, NOAA Weather Radio All Hazards 
(NWR), the Emergency Alert System (EAS), Wireless Emergency Alerts (WEA), and local 
emergency mass notification systems, to improve the public’s ability to receive alerts. This 
requires a coordinated effort among federal, tribal, state/territory, and local agencies to 
ensure coverage remains consistent, reliable, and accessible to all at-risk communities, 
including those in remote or underserved areas. 

Findings: Radio, Satellite, and Internet Alert Dissemination 
Wireless Emergency Alerts (WEA) are a vital public safety system that enables customers 
with compatible mobile devices to receive geographically targeted, 360-character Short 
Message Service (SMS) messages alerting them of imminent threats to their safety in their 
area. Authorized national, tribal, state/territory, and local government authorities may send 
WEA alerts through the Federal Emergency Management Agency's (FEMA) Integrated Public 
Alert and Warning System (IPAWS) to participating wireless carriers, which then push the 
alerts to compatible mobile devices in the affected area. Through a partnership between the 
Federal Communications Commission (FCC), FEMA, and commercial mobile service 
providers, alerting authorities can send WEA messages even when cellular networks are 
overloaded and can no longer support person-to-person calls, texts, or emails. 

Figure 5 IPAWS architecture diagram as of 2020 (fema.gov) 

https://www.fcc.gov/consumers/guides/wireless-emergency-alerts-wea
https://www.fema.gov/integrated-public-alert-warning-system
https://www.fema.gov/integrated-public-alert-warning-system
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WEA alerts play a crucial role in tsunami alert dissemination, but their effectiveness is 
reduced by alert polygons that do not appropriately cover the hazards zones and cellular 
service limitations. Washington and California identified the need to implement state- and 
territory-defined polygons that align with modeled tsunami hazard areas. Polygons are 
digital geographic shapes used to define the specific area(s) that alerts are disseminated. 
These polygons are transmitted through systems like IPAWS to guide WEA and other digital 
dissemination methods. Currently WEA messages for tsunami alerts are issued using 
county-wide or island-wide FIPS codes, alerting the entire county or island. Limitations 
within the TWCs legacy systems do not allow for the use of polygons. This has led to 

unnecessary evacuations in areas outside 
the tsunami hazard zone, and in some 
cases failure to notify those in direct 
danger. For example, during the December 
5, 2024, Cape Mendocino tsunami 
warning in California, millions of people 
outside the hazard zone received WEA 
messages indicating they were in danger 
and needed to evacuate to higher ground 
even though they were not at risk. This led 
to mass public confusion, over-
evacuation, and secondary life-safety 
impacts like vehicle collisions. 

In addition to over-alerting, there are areas where WEA is not available. Alaska, Guam, and 
the Commonwealth of the Northern Mariana Islands (CNMI) lack the infrastructure to fully 
utilize WEA, limiting their ability to send location-targeted alerts. In Guam and CNMI, foreign-
owned telecommunications providers are not part of the IPAWS process, preventing the use 
of WEA for national tsunami alerts. Alaska identified the need for additional and upgraded 
telecommunications infrastructure to bridge gaps in WEA and radio alert dissemination, 
especially in rural areas. Expanding WEA coverage and integrating additional alerting 
technologies are crucial steps to ensuring tsunami alerts reach all at-risk populations. 

Another challenge is the disparity in NOAA Weather Wire Service coverage. The NOAA 
Weather Wire Service (NWWS) is a satellite and internet broadcast system developed to 
maintain the NWS’ fastest dissemination method for text alerts and warnings to federal, 
state/territory, and local emergency management agencies, radio and television 
commercial broadcasters, weather re-distributors, and other approved users. NWWS is also 
one method by which the US Coast Guard (USCG) receives tsunami alerts. However, Guam 

Figure 6 The area of California's coast placed under a tsunami 
warning during the December 2024 event. 

https://en.wikipedia.org/wiki/Federal_Information_Processing_Standards
https://www.weather.gov/nwws/
https://www.weather.gov/nwws/
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and CNMI fall outside NOAA’s NWWS satellite service area, leading to inconsistencies in 
alert reception. NWWS can be accessed through the internet, but the internet service is 
spotty in these locations. These territories lack reliable access to an important alerting tool. 
Until the feasibility of incorporating satellite-based NWWS service can be explored, Guam 
and CNMI should explore alternative alerting pathways to ensure all jurisdictions receive 
timely and accurate warnings. These may include increased use of NOAA Weather Radio, 
integration with third-party mass notification platforms such as Everbridge, AlertSense, and 
CodeRED, and coordinated use of official agency social media accounts to reinforce and 
amplify alerts. These systems can serve as complementary tools to strengthen redundancy, 
improve accessibility, and close existing coverage gaps. 

The Emergency Alert System (EAS) and NOAA Weather Radio All Hazards (NWR) are essential 
components of tsunami alert dissemination, ensuring backup messaging when other 
communication systems fail. EAS delivers emergency messages through local radio and 
television broadcasters, cable systems, satellite radio and television providers, and wireline 
video providers, allowing urgent warnings to interrupt normal programming and reach the 
public immediately. As part of the EAS, the nationwide NWR network provides continuous 
broadcasts of local weather and emergency information from the NWS, including tsunami 
warnings and watches, offering a 24-hour source of official alerts for the public. NWR 
includes more than 1,000 transmitters, covering all 50 states, adjacent coastal waters, 
Puerto Rico, the U.S. Virgin Islands (USVI), and the U.S. Pacific Territories.  

Despite the importance of alerts sent through the EAS and NWR, jurisdictions continue to 
face coverage and redundancy challenges. USVI requires expanded NWR coverage and 
additional repeaters to strengthen reliability. 
Alaska identified the need for improved 
communications infrastructure to fully utilize 
both EAS and NWR across remote regions. In 
American Samoa, older adults and those 
without WEA-capable phones depend on 
radio broadcasts to receive vital alert 
information, but limited after-hours station 
operations create dangerous gaps in alert 
delivery. And in Washington, both EAS and 
NWR remain vital but imprecise, as county-
wide activations for tsunami hazards over-
alert populations far outside tsunami hazard 
zones. 

Figure 7 The NWS alerting footprint in Washington state for a 
distant source tsunami. The green areas are the zones at 
risk, while the yellow areas show the extent of where alerts 
are disseminated due to the use of county FIPS codes. 

https://www.fcc.gov/emergency-alert-system
https://www.weather.gov/nwr/


 

24 | P a g e  
 

Both Puerto Rico and USVI rely on alternative alerting systems like the Emergency Managers 
Weather Information Network (EMWIN). However, proposed changes to the NOAA 
Geostationary Operation Environmental Satellites (GOES) systems would require extensive 
software and hardware updates to ensure the EMWIN system is still operational. Guidance 
from NOAA on these changes and potential solutions is needed for effective problem-
solving. This is especially vital as EMWIN is a proven alert dissemination method for these 
Caribbean territories; it was the only available method outside of satellite phone 
communications after Hurricane Maria in 2017. 

Expanding and modernizing alert dissemination systems requires coordinated investments, 
improved infrastructure, and consistent technical support across all levels of government. 
Integrating WEA, NWR, EAS, and EMWIN creates a layered network that ensures alerts reach 
at-risk populations without fail. These enhancements will improve alert precision, reduce 
over-alerting, and strengthen communication to at-risk populations, particularly those in 
remote or underserved areas.  

Findings: Tsunami Sirens 
Tsunami sirens are a critical tool for 
tsunami alerting, particularly in regions 
with unreliable cellular and radio coverage. 
They serve as an outdoor auditory alert 
primarily for distant-source tsunamis. For 
a local source tsunami, there may not be 
enough time to set them off and they may 
not work due to damage from the shaking. 
Their effectiveness depends on coverage, 
maintenance, and activation capabilities, 
which vary across the states and 
territories. Eighty percent of core partners, 
including Alaska, American Samoa, 
California, CNMI, Guam, Puerto Rico, the 
U.S. Virgin Islands, and Washington, identified siren-related needs. This includes the 
purchase of additional sirens and improved siren monitoring software. 

Alaska, CNMI, Puerto Rico, Guam, and USVI need additional sirens and face significant 
siren-related challenges. CNMI requires 6 additional mobile sirens for Saipan, 2 for Tinian, 
and 2 for Rota. Puerto Rico needs mobile sirens to ensure every municipality at-risk is 
covered, as their siren network was heavily damaged during Hurricane Maria in 2017. Guam 
needs at least sixteen sirens and Alaska needs at least fourteen. Shipping replacement parts 

Figure 8 Tsunami siren installation in Washington state  
(WA EMD). 

https://www.weather.gov/emwin/
https://www.weather.gov/emwin/
https://www.ospo.noaa.gov/operations/goes/
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is very expensive and logistically challenging. Securing contractor services from the 
continental U.S. is also challenging. 

In Alaska, sirens can only be serviced for two months each year due to weather and 
geographic restrictions. The state does not have the technology to monitor their siren 
network, relying on local partners for siren status monitoring that may not be immediately 
available for tsunami alert dissemination. These obstacles often cause delays to 
installation, repairs, and upgrades. Functional siren instability endangers many small 
Alaskan towns, as power outages and lack of communications infrastructure in remote 
areas reduce the number of available alerting methods. Redundancy is already a challenge 
in small, isolated communities that may not have local media sources to help disseminate 
alerts. The loss of siren networks creates a significant gap in coverage, particularly for 
coastal communities in which other alerting methods are less effective or unavailable. 

California reported many non-functioning sirens and inconsistent capabilities across the 
system, with some sirens equipped with voice messaging and others not, making 
replacement costly and coordination difficult. American Samoa and Puerto Rico rely heavily 
on sirens for tsunami alerting but lack remote activation features, which can cause delays in 
evacuations. During a recent tsunami warning drill, the inability to activate sirens remotely 
resulted in delayed public notification of several minutes, underscoring the risk of response 
lag in actual events. 

Addressing these challenges requires sustained and coordinated investment at all levels of 
government. Consistent funding is needed to maintain and modernize siren systems, train 
in-state technicians to handle maintenance, and reduce reliance on external contractors. 
Implementing remote monitoring technology and improving access to parts and equipment 
will strengthen operability and reduce service delays.  

To maximize coverage and reliability, a comprehensive state or territory tsunami alerting 
system must coordinate the use of sirens with Wireless Emergency Alerts, NOAA Weather 
Radio, and other alerting methods. These systems complement each other by providing 
multiple layers of redundancy, ensuring that at-risk populations receive timely alerts even if 
one method fails. Expanding integration among these tools will strengthen coordination and 
delivery, creating a more complete and dependable national alerting framework. These 
combined efforts will improve coverage, reliability, and life safety across all coastal 
communities. 
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Findings: Alerting Breakpoints 
Breakpoints are predefined coastal reference locations set by the current TWC legacy 
software. They define the geographic constraints used for issuing tsunami alerts within the 
TWCs’ forecast areas. According to the NWS, “the geographical extent of tsunami warnings, 
watches and advisories in the National Tsunami Warning Center’s Pacific Designated 
Service Area are defined by breakpoints which correspond with NWS public zone 
boundaries.” (Tsunami Science and Technology Advisory Panel, 2023) Breakpoints allow 
sections of a coastline to be placed under different tsunami alert levels during an event 
based on risk level determined through seismic data, historical records, and real-time 
tsunami modeling. However, these breakpoints were determined decades ago before 
tsunami risk was fully understood. States and territories require adjustments to breakpoint 
locations to ensure alert levels for locations along their coastlines accurately reflect each 
location’s unique risk. This reduces over-alerting and is particularly important in areas with 
complex coastlines like harbors, bays, islands, and inner coasts. The figure below shows an 
example of how breakpoints are used along the US west coast; each color segment 
represents a location defined by two breakpoints. 

Larger coastal states, including Alaska, California, and Washington, identified the need for 
additional alerting breakpoints to reduce under- and over-alerting of coastal communities. 
Washington manages approximately 3,000 miles of at-risk shoreline but currently relies on 

Figure 9 An example from the 2025 Kamchatka tsunami alerting showing where breakpoints are located along the US 
west coast. 

https://www.nws.noaa.gov/directives/sym/pd01007001curr.pdf
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only one alert zone (2 breakpoints), greatly limiting the ability to distinguish between the 
state’s outer Pacific coast areas and inland coastal waters with substantially different 
tsunami risk profiles. California manages approximately 3,400 miles of shoreline but has 10 
breakpoints that provide a more targeted, risk-based alerting for California’s densely 
populated coastal areas. Despite this, both Washington and California have faced 
challenges in establishing breakpoints at critical locations, such as the entrance to the San 
Francisco Bay and Puget Sound, that would differentiate between inner- and outer-coastal 
tsunami impacts. Over the years, both states have worked with the NWS to refine tsunami 
alert polygons (i.e., WEA polygons) and expand the number of tsunami breakpoints, but 
these changes have yet to be implemented. Additional breakpoints will refine alerting 
precision, minimize unnecessary evacuations, and ensure alerts reach those most at risk. 
These improvements will better protect large coastal population centers such as Seattle, 
Tacoma, Honolulu, Anchorage, and San Francisco Bay from potential under- or over-
evacuating in a tsunami event. 

Findings: Monitoring Tsunamigenic Sources 
Improving the detection and monitoring of tsunamigenic sources is critical to strengthening 
tsunami forecasting and ensuring timely public warning. While about 80% of tsunamis are 
generated by underwater earthquakes, landslides and volcanic eruptions also contribute to 
tsunami hazards. Landslides and volcanic hazards are more challenging to monitor. The 
2022 Hunga Tonga–Hunga Haʻapai volcanic eruption revealed significant limitations in 
current monitoring systems related to this issue. Although the eruption produced tsunami 
waves that impacted coastlines across the Pacific, it lacked the clear seismic signature 
current monitoring and alerting systems rely upon for forecasting. As a result, some alerts 
were delayed or issued without sufficient detail. For example, the initial bulletin issued by 
the NTWC for this event listed an earthquake magnitude of 1.0, as it was discovered that the 
system required an earthquake magnitude be input to produce and issue a bulletin in the 
first place. This caused confusion among decision makers who were then uncertain what 
the actual source of the tsunami was and how they should respond. This incident highlighted 
the need to expand detection capabilities, and thus associated equipment and software, to 
include non-seismic tsunami sources. 

To address this gap, several jurisdictions have identified specific monitoring requirements. 
Guam and CNMI requested additional seismic equipment to monitor nearby volcanic 
activity and support near real-time detection of tsunami generation from non-seismic 
sources. For states and territories located in volcanically active areas, this monitoring is 
especially vital. Guam also requested guidance from NOAA regarding tsunami-related 
impacts to submarine cables and the future distribution of equipment capable of utilizing 
these systems to monitor ocean pressure anomalies and potential tsunami wave activity.  
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In addition, Hawai‘i, Puerto Rico, Washington, and California emphasized the need for 
consistent funding to maintain and expand the Deep-ocean Assessment and Reporting of 
Tsunamis  (DART®) buoy network. These strategically located oceanic buoys are essential for 
confirming tsunami wave generation and refining arrival time and amplitude estimates, 
particularly for regions farther from the source of the event. Data from the DART® network is 
critical for real-time tsunami forecast accuracy and decision-making at the TWCs, as well as 
the information disseminated to emergency managers and other decision makers at the 
state/territory level. However, chronic lack of funding and other limitations have left the 
network of 39 DART® buoys vulnerable to harsh ocean conditions, with buoys sometimes 
offline for months at a time. This caused issues during the tsunami generated by the 2022 
Hunga Tonga–Hunga Haʻapai volcanic eruption, as DART® buoys located closest to the 
volcano were offline during the event and therefore could not provide vital wave data. In 
addition, the extent of ocean area to cover with just 39 buoys means it sometimes takes 
hours before a potential wave hits the nearest buoy and generates data (see figure 10 below). 
In the meantime, state/territory and federal decision makers are left in the dark with no way 
of knowing whether a wave has been generated – and if so, how large. Additional DART® 
buoys are needed to fill gaps in the network and ensure no matter where a tsunamigenic 
event occurs, data is quickly collected and provided to decision makers for a hazard in which 
every second counts. 

Expanding tsunami monitoring coverage and diversifying detection technologies is vital to 
improving the ability to validate tsunami events rapidly. Enhancements such as volcanic 

Figure 10 Location of DART® buoys as of 2025 (National Data Buoy Center). 

https://nctr.pmel.noaa.gov/Dart/
https://nctr.pmel.noaa.gov/Dart/
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sensors, ocean-bottom instruments, and submarine cable-based monitoring systems will 
support more accurate and timely alerts, especially for events that do not produce 
traditional seismic signals. 

Impact of an Alert Level Change on Coverage 
An alert level change that removes the tsunami advisory alert level completely or replaces it 
with a second tsunami warning level would significantly impact how tsunami alerts are 
issued across the country. Survey responses from NTHMP core state and territory partners 
indicate that alert coverage would be directly affected by current siren system limitations 
and the complexity of upgrading these systems to match new or modified alert categories. 

Approximately 80% of jurisdictions use sirens, and they all activate them for tsunami 
warnings only. In most cases, tsunami sirens initiate full evacuation of the hazard zone, 
which is not typically necessary for advisory-level tsunamis.  If the advisory alert level is 
removed and replaced with two separate tsunami warning alert levels, or removed 
completely with no replacement, many jurisdictions would feel pressure to activate sirens 
more frequently, especially if the lower-tier warning represents estimated impacts similar to 
the previously used advisory alert (1-to-3-foot wave heights). This could lead to over-
evacuation of coastal populations, creating panic and economic losses for local 
communities in which inundation is limited. Increasing the frequency of siren use could also 
contribute to public fatigue with siren-based alerting itself. Additionally, increased siren 
usage leads to faster battery depletion, more frequent system failures, and rising 
maintenance demands due to the larger load being placed on the system during full 
activations versus smaller monthly tests. These risks are especially high in areas with older 
systems, limited staffing, and/or remote infrastructure. 

The Pacific and Caribbean regions, along with Alaska, rely on sirens that are manually 
activated. Over half of jurisdictions would require updates to their siren networks, as most 
cannot differentiate between two tsunami warning tiers. Extensive testing will need to be 
done ahead of an alert level change to ensure all siren systems can accurately recognize the 
difference between two warnings. In general, a change in the alert level system would require 
both procedural updates and technical modifications to extensive siren systems across the 
United States. Sirens need to support distinct tones, activation criteria, and/or message 
content for each alert level, which none presently do outside of existing voice capabilities. 
CNMI is still developing its siren activation plan and expanding mobile siren coverage. 
American Samoa has identified the need for new documentation, technical training, and 
staffing to ensure consistent activation. These examples reflect broader concerns about 
readiness for any structural change in how tsunami alerts are disseminated. 
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A two-tier warning alert level system would also increase the pressure on emergency 
managers to act quickly and accurately to avoid confusion. Without the advisory alert level, 
tsunami alerting decisions become more nebulous, require more time and effort to assess, 
and have a greater potential to confuse decision makers and those at risk. This delays 
tsunami alerting and could lead to over- and under-alerting. This would require clear 
procedures, consistent messaging, and coordinated public education to minimize delays 
and prevent confusion. To maintain public trust and ensure consistency during this 
transition, agencies must invest in upgraded siren systems, revised workflows, and 
education campaigns that clearly explain the new alert structure. Without these elements in 
place, a shift to two warning levels may weaken rather than strengthen tsunami coverage. 
Additionally, WEA messaging and processes must be assessed and updated as needed to 
align with any revised alert levels to ensure that alerts remain timely and relevant. Failure to 
properly test and update these systems could cause significant disruptions in alert 
dissemination. 

An alert level change that removes or modifies the “Advisory” level would reshape how 
tsunami alerts are delivered nationwide, requiring technical updates, revised procedures, 
and extensive public education. Siren networks, WEA systems, and other alerting tools 
would need to be updated to ensure clear distinctions between warning levels and prevent 
confusion. Federal and local collaboration, supported by dedicated funding and testing, 
would be critical to modernize infrastructure and maintain consistent, trusted alert coverage 
across all coastal jurisdictions. Investing in current systems and outreach to the public 
remains the better approach to strengthening tsunami alerting. 
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Capability: Ensuring sufficient resources to support effective 
alerting 

Overview 
Capability is the ability of emergency management agencies, local governments, tribal 
nations, and federal partners to receive, coordinate, and disseminate tsunami alerts in an 
efficient manner to maximize the public’s ability to take life-saving protective actions. 
Effective tsunami alerting capability includes trained personnel, robust infrastructure and 
technology, and coordinated procedures that have been reviewed, tested, and exercised. 
However, federal, state/territory, tribal, and local agencies face significant challenges in 
staffing, training, and funding that impact their ability to disseminate alerts. This section 
examines our key findings in the following sections: Single Points of Failure; Staffing Capacity 
and Training; and Lack of Funding. In addition, this section explores how changes to the 
current tsunami alert level system could impact capability and require extensive staff 
training. 

All participating National Tsunami Hazard Mitigation Program (NTHMP) states and territories 
identified challenges related to tsunami alerting capabilities. The degree to which 
emergency management programs are fully staffed and properly funded plays a direct role 
in how efficient response will be during a tsunami event. Addressing these challenges 
through planning, investment, and coordination will improve the timeliness and 
effectiveness of tsunami alerts, thereby reducing the potential loss of life in coastal 
communities.  

The Path to Successful Capability  

A fully capable tsunami alert system delivers alerts to all at-risk populations without delay. 
This requires dedicated, trained personnel available 24/7/365 to receive, coordinate, and 
disseminate tsunami alerts. The alert dissemination system has redundant methods that 
prevent dissemination failures. Standardized training programs implemented across all 
jurisdictions equip essential staff and decision makers with the knowledge and skills 
necessary to act quickly. Real-time coordination between federal, state/territory, tribal, and 
local agencies is seamless, ensuring consistency in public alerting and communication. 
Sustained funding for the tsunami alert system supports ongoing maintenance and 
investment in new equipment and future upgrades. 

Findings: Single Points of Failure 
A major vulnerability in tsunami alert dissemination is the risk of loss of communication due 
to a lack of redundancy in the alert dissemination process, otherwise called a single point of 
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failure. These single points of failure increase the risk of under-alerting because if they fail, 
there are no backup systems to take their place. Many states and territories face this risk due 
to aging infrastructure, outdated technology, lack of redundant communication channels, 
and insufficiently trained staff. Alaska, for example, relies heavily on radio transmission due 
to its vast coastline and remote communities. These radio transmissions are vulnerable to 
disruptions due to extreme weather and technical failures. Hawaiʻi identified its dependence 
on Deep-Ocean Assessment and Reporting of Tsunamis (DART®) buoys as a single point of 
failure. The DART® network provides critical real-time offshore tsunami detection data to the 
Tsunami Warning Centers (TWCs). Due to Hawaiʻi’s geographic isolation, DART® buoys are a 
critical tool for accurate and timely tsunami forecasting. If these buoys fail or are inoperable, 
this drastically reduces Hawaiʻi’s ability to accurately message and respond to a tsunami. 

Island territories also face unique single points of failure that reduce the effectiveness of 
their alerting systems. The Commonwealth of the Northern Mariana Islands (CNMI) has yet 
to fully develop and test a siren activation plan and lacks backup systems if any one alert 
method fails. In American Samoa, all sirens must be manually activated on-site, creating 
delays when the Emergency Operations Center is understaffed. Puerto Rico’s siren system 
is managed by multiple private vendors, some of whom are no longer operational, leaving 
gaps in maintenance and replacement capabilities. In addition to the siren gaps, Puerto Rico 
relies on the Emergency Managers Weather Information Network (EMWIN) as a primary 
tsunami alert reception method, with few alternatives when satellite access is lost. The U.S. 
Virgin Islands (USVI) depends on a single off-island contractor for siren repairs, increasing 
the risk of prolonged outages if the contractor cannot travel to the islands on a frequent 
basis. These territories also face staffing shortages, meaning that disseminating timely 
alerts often depends on a small number of individuals, which adds further vulnerability to 
the system.   

On the west coast of the United States, Washington invests heavily in its network of 122 
tsunami sirens but relies on a single Emergency Alerting Systems Technician for all siren 
maintenance in the state, creating a critical vulnerability. If the Technician is unavailable, no 
sirens can be serviced. The state also relies on a single bucket truck for this maintenance, 
and all maintenance must stop when the truck is being serviced. Support via backup 
personnel is extremely limited, as anyone servicing the sirens is required to complete a 
certification course through the siren manufacturer first. The state also lacks funding for 
contractor backup.  

These gaps show that single points of failure continue to limit the overall capability of 
tsunami alerting systems across the nation. Many states and territories rely on individual 
tools, contractors, or staff positions that have no immediate backup, meaning a single 
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outage or staffing gap can slow or halt alert dissemination completely. Strengthening alerting 
capability will require practical, sustained investments in system redundancy, staffing 
levels, equipment modernization, and testing and exercising procedures. These steps will 
help ensure that no single system, vendor, or individual is solely responsible for delivering 
critical warnings to at-risk communities. 

Findings: Staffing Capacity and Training 
All states and territories rely on duty officers located 
within the State Warning Points (SWPs) of their 
respective Emergency Operations or Emergency 
Communications Centers (EOCs and ECCs, 
respectively) to receive, coordinate, and disseminate 
tsunami alerts for their agency. These offices operate 
with minimal staff who must manage alerting and 
response for multiple hazards and incidents. This 
often stretches resources and can lead to delayed 
dissemination of tsunami alerts.  

Expanding staffing capacity by hiring additional 
program staff and 24/7 duty officers will ensure alerts 
are coordinated and disseminated without delay. 
Additionally, increased interagency coordination 
during blue-sky days between federal, state/territory, 
tribal, and local governments will help provide 
emergency personnel with the resources needed to 
understand alerting processes and prevent life-
threatening delays in alert dissemination. However, 
many emergency personnel lack sufficient training to interpret tsunami bulletins, leading to 
confusion, delays, and miscommunication. American Samoa, USVI, and Washington 
identified critical gaps in duty officer training within SWPs, particularly in connecting the 
technical language within tsunami bulletins to the correct alerting and response actions. In 
American Samoa, duty officers are responsible for translating technical information from 
tsunami bulletins for public messaging before sharing them with media, which requires 
specific expertise. Guam and Alaska do not have 24/7 duty officers on-site, which can delay 
alerting when bulletins are received after hours. 

In addition, advancements in tsunami alerting and response over the last decade have in 
some states and territories outpaced the updating of training materials, leading to outdated 
resources that do not reflect recent technological advancements in tsunami detection and 

Figure 11 Staff at the National Tsunami Warning 
Center (top) and in Washington state (bottom) 
taking part in the yearly Pacifex exercise (NTWC, 
WA EMD). 



 

34 | P a g e  
 

warning systems. California and Oregon have reported challenges in updating and 
maintaining training programs and training consistency across all critical response 
agencies. Alaska, with its unique geographic challenges, requires specialized training to 
ensure alerts are tailored to communities with limited communication infrastructure. Puerto 
Rico and USVI emphasized the need for local participation in regular training exercises to 
ensure that local officials are prepared to act decisively during a tsunami, particularly when 
newly elected officials enter office. Guam and CNMI expressed interest in resuming their 
participation as part of The International Tsunami Information Center’s (ITIC) PACWAVE 
exercise. However, PACWAVE is intended for international jurisdictions to exercise basic 
tsunami response plans and does not directly address tsunami communication processes. 
A PTWC-led exercise similar to NTWC’s Pacifex or Lantex tsunami communication exercises 
would better fit the requested needs of CNMI and Guam. 

Enhancing training programs through exercises, standardized procedures, and ongoing 
collaboration with federal partners at the TWCs and NWS Weather Forecast Office (WFOs) 
will strengthen alert dissemination processes. State and territory participation in tsunami 
communications exercises and updates to training curricula will ensure that duty officers 
remain prepared to disseminate life-saving alerts without hesitation. Training must be an 
ongoing effort, with updates to procedures and processes that reflect changes in alert 
dissemination protocols and technological advancements in warning systems. 

Findings: Lack of Funding 
Sufficient funding is essential for maintaining and improving tsunami alert dissemination. All 
NTHMP core partners identified funding as a primary challenge in sustaining and enhancing 
alerting capabilities. Without stable financial resources, critical alerting infrastructure and 
technology cannot be upgraded, staffing cannot be maintained and expanded, and training 
programs cannot be developed and updated. 

All NTHMP state and territory tsunami programs rely heavily upon external grant funding, 
including NOAA’s National Tsunami Hazard Mitigation Program (NTHMP). Reliance on annual 
grant funding makes it difficult to sustain long-term improvements to tsunami alerting 
systems. This forces emergency management agencies to operate with uncertainty, limiting 
their ability to plan long-term for critical infrastructure upgrades and workforce expansion. 
Territories especially struggle to find sources of funding for technical and maintenance 
support for their siren systems. For example, Guam, American Samoa, and Puerto Rico 
emphasized that without dedicated funding, improving and maintaining tsunami alert 
dissemination remains a significant challenge. Guam and Puerto Rico require funding to 
expand siren networks and install satellite communications. And in Washington and 

https://tsunami.ioc.unesco.org/en/node/189
https://www.tsunami.gov/?page=exercises
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California, maintaining technological advancements and personnel training is a challenge 
due to inconsistent funding streams.  

Reduction or termination of grant funding sources, especially the NTHMP, will have a 
devastating impact on all state and territory tsunami programs, significantly reducing 
tsunami alerting and response capabilities across the nation. Without sustained investment 
through other funding sources, gaps in tsunami alerting will persist, putting lives at risk. 
Federal and state agencies should prioritize tsunami preparedness, alerting, and response 
in annual budgets and explore public-private partnerships. Allocating sufficient funding for 
system modernization, staffing, and training will directly contribute to reducing response 
times and enhance public safety during tsunamis.  

Impact of an Alert Level Change on Capability 
Changing the current tsunami alert level system could further restrict capacity for state and 
territory tsunami programs in which capacity is already very limited. Most state and territory 
tsunami programs rely on 1 or 2 people to handle tsunami-related emergency management 
functions, including outreach and education, modeling and mapping, testing, training, 
alerting and response, and managing the annual grant cycle. A poorly implemented alert 
level change could create additional confusion among emergency personnel and the public, 
increasing the burden on emergency management agencies. Emergency management 
agencies must adjust their procedures to align with revised alert level thresholds and ensure 
that duty officers understand how to interpret and distribute new alerts. Additional testing 
and training will be necessary to ensure timely notification of the public. If an alert level 
change leads to increased warning frequency, agencies will also need additional personnel 
to manage higher volumes of alerts and prevent delays in dissemination. Federal guidance 
and ample planning and implementation time are required for all states and territories to 
successfully establish institutional knowledge, evaluate impacts to alert systems, and 
identify and pursue additional funding sources to support an alert level change. 
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Content: Using the right information in the right format to reach 
the right people 

Overview 
In the context of tsunami alerting, content refers to the written, visual, and informational 
content of alert messages and documents utilized during tsunami response. Effective 
tsunami alert content provides consistent, accurate, and effective protective action 
information in the formats and languages needed by at-risk populations. It also ensures all 
tsunami alerting procedures are documented and tested. This includes messaging within 
tsunami bulletins and alerts, and response documentation that supports effective 
communication with at-risk populations.  

A lack of standardized tsunami alert language and technological limitations hinder 
emergency communication efforts in the United States. Without documented procedures 
and collaboration at all levels of government, emergency managers struggle to relay clear 
information that prompts immediate public response. This section examines our key findings 
in the following sections: Message Content and Accessibility; Tsunami Bulletins; 
Documentation and Federal Coordination; and Additional Resources Needed in Response. 
In addition, this section explores how changes to the current tsunami alert level system 
could impact content and require updates to current tsunami messaging and other 
resources and processes. 

The Path to Successful Content 

Successful tsunami alerting content requires standardized messaging processes that 
eliminate ambiguity using plain language and ensure consistency across jurisdictions. Alerts 
must be translated into priority languages with accessibility best practices like alt text used 
to ensure everyone understands the information. Tsunami bulletins must include location-
specific details to prevent generalized warnings that erode public confidence. A well-
structured tsunami bulletin provides clear, standardized, and actionable information such 
as wave arrival times and location-specific impacts for both emergency managers and the 
public.  

In addition, emergency management agencies must regularly review and update their 
tsunami alerting and response procedures. This includes the development, maintenance, 
and regular use of comprehensive documentation, including Standard Operating 
Procedures (SOPs), training materials, job aids and dissemination templates. These 
resources must be actively tested, exercised, and updated to ensure they are effective 
during tsunamis. These updates should be supported by training and exercises to ensure 
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consistent and coordinated response across all levels of government. This structured 
approach helps eliminate inconsistencies, strengthens coordination, and ultimately 
improves life safety outcomes. 

Findings: Message Content and Accessibility 

California, Oregon, and Washington reported that vague and overly technical language in 
Wireless Emergency Alerts (WEA) creates public confusion, reduces trust in the alert 
system, and endangers lives. During the December 5, 2024, offshore Cape Mendocino 
earthquake that resulted in a tsunami warning, unclear WEA language caused public 
uncertainty in California about what areas were at risk and what areas qualified as high 
ground. This problem was exacerbated by specific language that said, “you are in danger,” 
even though many people who received the alert were outside the hazard zone. Due to the 
geographic targeting of WEA alerts, around 8 million people received the tsunami warning. 
As a result, people who were already outside the hazard zone evacuated, contributing to 
severe roadway congestion and multiple injuries. This event highlighted the need for direct, 
consistent wording that clearly communicates protective actions and defines safe zones. 
Language across platforms must follow plain-language standards to ensure alerts are 
understood by everyone. 

 

Figure 12 A screenshot of the WEA message issued in California during the 2024 warning event. 

Multilingual communication remains a critical gap in jurisdictions like Hawaiʻi, the 
Commonwealth of the Northern Mariana Islands (CNMI), Guam, American Samoa, Alaska, 
and Puerto Rico. Duty officers are often required to take extra steps to translate the English 
WEA language into simpler, clearer instructions for the non-English speaking public. For 
example, watch officers in American Samoa must balance the task of bulletin translation 
with manual siren activation, which can delay critical actions. In some cases, specific 
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languages may be completely left out of alert messaging due to a lack of time or translation 
ability, creating an information gap for segments of the population. Addressing these gaps 
requires pre-translated messages and clearly defined and tested procedures. Saving lives 
requires clear communication in understood languages for the public to understand and 
quickly head to high ground and get out of the inundation zone. 

In addition, the US Virgin Islands (USVI), CNMI, Guam, and America Samoa have requested 
the Pacific Tsunami Warning Center (PTWC) resume posting tsunami bulletins on social 
media accounts to ensure redundancy and availability of public messaging. Social media 
offers an opportunity to strengthen public engagement and alerting redundancies during 
tsunamis. For example, the National Tsunami Warning Center (NTWC) automatically posts 
tsunami bulletins and other event information on social media platforms like Facebook and 

X during tsunamis. Many members of the 
public use social media as their main 
source of information; see the figure to the 
left for an example of how many 
comments, likes, and shares a bulletin 
post from the NTWC received on 
Facebook. The absence of official PTWC 
tsunami alerts on social media limits the 
availability of real-time updates for those 
under their jurisdiction and places 
additional pressure on local jurisdictions 
to fill that communication gap during 
emergencies. Aligning with NTWC’s 
procedures for automatic bulletin posting 
to social media will provide equal and 
consistent representation across the most 
used social media platforms. 

Posts on official social media accounts also help expand alert dissemination to more rural 
areas in which technological limitations may limit the number of ways people can receive 
messages. Alaska reported that some rural communities rely on informal channels such as 
Facebook or word of mouth to receive tsunami information, highlighting the need for clear 
and shareable social media content that can be trusted and distributed quickly through both 
formal and informal means. Developing standardized templates, canned messaging 
products, visual consistency, and official messaging protocols for digital communication 

Figure 13 An example of the automated bulletin posting on the 
National Tsunami Warning Center's social media. 
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platforms is necessary to ensure timely, trusted, and accurate dissemination of tsunami 
alerts at all levels of government.  

When creating canned messaging, social media content must account for the whole 
community. Ensuring posts are accessible and clear for all populations regardless of 
demographic is key to ensuring that important information reaches those at risk. This 
includes using best practices like alternative text, more commonly called alt text, which is 
descriptive text that allows online graphics to be “read” by screen reader software. Using alt 
text for tsunami alerting and educational graphics shared online ensure the information in 
these graphics is accessible for people with visual disabilities. The use of alt text also makes 
these images searchable by search engines, which increases access for the public.  

When providing information 
during emergencies like tsunamis 
and other natural hazards, it is 
even more important that alt text 
be accurate. See Figure 14 for an 
example of alt text that omits 
important disaster information 
(left) and a recommended 
replacement that includes key 
shelter information (right). Alt text 
can take time to craft, especially 
during tsunami response. The 
TWCs and NWS can assist states 
and territories during tsunami 
response by providing alt text for 
both educational content and 
alert level graphics to save time 
and ensure accurate information 
is captured.  

Findings: Tsunami Bulletins  

Washington, CNMI, Guam, Puerto Rico, Hawai’i, and Alaska identified issues with clarity and 
usability in tsunami bulletins issued by the TWCs. In addition to the 3 actionable levels of 
tsunami alerts — watch, advisory, and warning — the TWCs also issue tsunami information 
statements. Tsunami information statements indicate there are no anticipated tsunami 
impacts for a region and no action is needed. Information statements are typically issued 

Figure 14 Screenshots of two sets of alt text for the same social media 
post. The one on the left leaves out important disaster recovery center 
location information included only in the graphic. The one on the right 
includes this information and is thus more complete. 
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when a distant earthquake or tsunami has occurred and will not impact a region, or when a 
smaller earthquake has occurred closer to a region and is unlikely to generate a tsunami. 
Information statements come in two forms. The first clearly states that there is no danger to 
a region. The second states there is not enough information yet to determine the level of 
danger and that the TWCs are still evaluating the situation (see Figure 15). Although the 
second is also an information statement, the unclear language creates unnecessary 
confusion for folks responsible for disseminating these alerts.  

Often when NTWC issues a bulletin for these kinds of events, language is included that says, 
“the danger to [region] is still being evaluated.” In Washington, these are referred to 
colloquially as “undetermined danger” information statements. Other states and territories 
do not have an unofficial label for these alerts but have also received many in the last few 
years. These “undetermined danger” information statements may be upgraded to a watch, 
advisory, or warning based on updated information and analysis. Several recent tsunami 
events started as information statements with this kind of phrasing and later escalated to 
tsunami warnings or advisories, including the 2022 Tonga tsunami and 2025 Kamchatka 
tsunami.  

 

 

Figure 15 Two examples of different "undetermined danger" phrasing used in tsunami information 
statements by the NTWC. 
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The uncertainty of the “still being evaluated” phrasing causes confusion among both the 
public and decision-makers and undermines confidence in tsunami alerting. Washington 
and California reported that the language in these kinds of information statements can be 
unclear about the danger and delays alert decision making by duty officers and local 
emergency managers. In addition, the TWCs currently only issue official alert cancellation 
messages for tsunami watches, advisories, and warnings. The lack of a follow-up 
cancellation message for areas that were listed in an information statement as still 
undergoing evaluation leaves local authorities without an official notification from the TWCs 
that there is no tsunami danger.  

Both states recommend clear and simplified alert messaging in bulletins and suggest 
eliminating or reducing the use of “still being evaluated” phrasing. Tsunami bulletins also 
need consistent language and formatting for cancellation for all alert levels, including any 
areas listed as still being under evaluation in information statements. Clear procedures need 
to be developed on the parameters and conditions that prompt alert level decisions (i.e. 
differentiating between when an information statement and watch are issued). These 
actions would reduce confusion, improve understanding of risk, and support timely 
response. 

Core state and territory partners also 
identified the need to improve how 
information is organized within tsunami 
alert bulletins to make it easier to find and 
support decision making efforts. 
Currently most sections of the bulletins 
are organized by state/territory to make 
information easier to find. However, when 
tsunami wave observations start being 
reported on bulletins during events, this 
information is listed in one long section 
without any clear form of organization. 
This makes finding wave observations for 
locations in a specific state or territory 
extremely difficult. Washington State and 
USVI suggest ordering tsunami 
observations by geographic region to 
solve this issue and to better align with the 
organization of the rest of the bulletin. As 

Figure 16 A portion of a tsunami bulletin from the 2025 
Kamchatka tsunami showing how tsunami wave observations are 
listed randomly instead of by location or alphabetical order. 
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the primary product from the TWCs in an event, it is essential for the information contained 
within tsunami bulletins to be clear, consistent, and well organized to better support alert 
dissemination processes at the state and territory level throughout a tsunami. 
Improvements in tsunami bulletin content and organization can greatly improve the speed 
at which critical, life-saving information reaches those who will need it most. 

Findings: Documentation and Federal Coordination 

A persistent and widespread issue identified was the lack of detailed, updated, and 
standardized documentation for tsunami response at all levels of government. Seventy 
percent of core state/territory partners’ emergency management programs use outdated or 
incomplete SOPs that do not reflect current alert levels or technological systems. In 
addition, fifty percent of core partners identified the need to update distant tsunami 
response plans to develop clear communication and response procedures for these 
scenarios. Establishing clear and consistent procedures at all levels of government is a 
critical step to ensuring effective coordination in tsunami alerting and response. SOPs 
should be comprehensive and align actions by alert level. These documents should be 
reinforced through coordinated training and exercises involving federal, tribal, state/territory, 
and local emergency management entities. This will clarify agency responsibilities, improve 
response time and effectiveness, and reduce inconsistencies in how tsunami alerting is 
understood and conducted across jurisdictions. Through clearly documented response 
plans, agencies at all levels of government can work together to maximize limited resources 
and take actions to protect at-risk people and property to the best of their abilities. 

One effective resource that the PTWC has developed for their domestic service areas is 
“User’s Guides”, which outline tsunami alerting products and definitions. Guam reported 
that these resources can provide an effective knowledge base that is easily shared with local 
elected officials to give them critical background into tsunami alerting processes, 
procedures, and products. Clearly outlined federal-level resources from the TWCs are 
essential for communicating the types of services that are provided during a tsunami. These 
documents should be updated on a routine basis in partnership with NTHMP core partner 
states and territories to ensure accuracy and improve coordination between the federal and 
state and territory agencies. Guam and CNMI identified the need for an updated User’s 
Guide as the current one was last finalized in 2014. 

Several jurisdictions, including USVI, CNMI, American Samoa, California, Alaska, 
Washington, Oregon, and Puerto Rico also reported insufficient coordination with federal 
partners such as the U.S. Coast Guard (USCG), the Navy, and the Federal Emergency 
Management Agency (FEMA). The USCG and Navy maintain statutory responsibilities in 

https://www.tsunami.gov/operations/GuamCNMIUserGuide.pdf
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tsunami response, while FEMA is a critical responding partner, especially for territory 
emergency management agencies that may lack the capabilities of larger coastal states. 
American Samoa has limited engagement with the USCG in tsunami response and lacks 
shared documentation outlining agency roles. CNMI and Puerto Rico have cited the need for 
SOPs that link local actions with federal protocols, especially in maritime operations. 
Improving coordination and collaboration with federal partners is crucial to better protect 
the people and property that will be heavily impacted by tsunamis. Since tsunamis are low-
frequency, high-impact events, the more that states and territories can collaborate and 
understand response with key federal agencies, the more effectively that the public and  

Findings: Additional Resources Needed During Response 
To strengthen operations during tsunamis, core state/territory partners identified the need 
for additional operational tools and resources. One core request identified across partners 
is the development of standardized operational forecast sheets that include clear visuals, 
tidal stages, and current velocity data to support rapid, effective decision making. 
Washington and USVI requested operational PDF documents and decision-support 
summaries for emergency managers. These sheets would contain key information 
necessary for decision-makers during a tsunami, including wave heights, arrival times, 
current speeds, weather, and tidal stages. Unlike the tsunami bulletins, these forecast 
sheets would include clear visual products, such as current velocity and tidal stages over 
time. The forecast sheets would be intended for decision-makers only and not shared with 
the public. These sheets must be paired with defined processes and procedures to meet the 
needs of core partners and ensure consistent dissemination across agencies.  

Impact of an Alert Level Change on Content 

A tsunami alert level change will require states/territories and their critical response 
partners to update procedures developed under the current alert level system.  According to 
the Alert Level Change Survey, Alaska, American Samoa, CNMI, Puerto Rico, and Guam 
highlighted challenges in updating existing processes due to limited institutional knowledge, 
outdated or incomplete SOPs, and lack of clarity regarding partner roles. 

Plans, public-facing materials, and training content would also need to be updated. Puerto 
Rico and Guam reported that they would need to completely revise their siren and 
messaging protocols to align with a two-tiered warning system. California and USVI 
highlighted that updates to their procedures and educational materials would need to cover 
a range of virtual and paper copies. Changing existing documentation requires a significant 
amount of time and money for all state and territory agencies. 
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Unclear or incomplete documentation reduces the level of coordination with all critical 
response partners during a tsunami. CNMI and American Samoa indicated they do not 
currently maintain documentation that distinguishes between alert levels. Without 
adequate guidance and time, an alert level change could lead to inconsistent messaging 
across states and territories, resulting in public confusion and diminished trust in the 
tsunami alerting system. Once an alert level change has been successfully implemented, 
additional time is needed to test and exercise updated procedures to reduce confusion and 
improve operational coordination. 
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Alert Level Change Survey Results 

Introduction 
As described in the Background section of this document, the impetus for the nationwide 
analysis into tsunami alerting gaps, needs, and challenges was the National Weather 
Service (NWS) Hazard Simplification Project effort to eliminate the term advisory. This 
included the tsunami advisory alert level. The NWS proposed either the complete removal 
of the advisory alert level (leaving only watch and warning) or the replacement of the advisory 
term with a second warning level. Core state and territory partners of the National Tsunami 
Hazard Mitigation Program (NTHMP) raised concerns about how either of these changes 
would negatively impact tsunami alerting and response, since tsunami alert levels are 
directly tied to expected tsunami impacts and specific protective actions. Advisories are 
primarily a concern for the maritime community and others who may be on or very near the 
water. Warnings, on the other hand, are a concern for anyone within the tsunami hazard zone 
due to the threat of on-land flooding. For this reason, tsunami warnings initiate the use of 
the greatest number of alerting methods, including wireless emergency alerts (WEA), the 
emergency alert system (EAS), outdoor tsunami sirens, and other alerting methods.  

To evaluate the anticipated impacts of an alert level change across state and territory 
tsunami programs and their respective tribal and local jurisdictions, the NTHMP developed 
a tsunami alert level change survey. The estimates from participating NTHMP partner 
states/territories indicate that implementing a tsunami alert level change across the United 
States would cost approximately $12.6 million (2022 dollars). The average implementation 
timeline for such a change is around 4.5 years, including adequate time for planning, 
coordinating, public outreach, and exercising updated procedures. This presents a 
significant challenge for state/territory and federal partners who are chronically under-
funded and under-staffed. For this reason, the official position of the NTHMP remains that 
the current tsunami alert levels should only be changed if after going through rigorous 
analysis a significantly better option is discovered and tested, there is consensus among 
core partners, and adequate time and resources are provided. 

This section provides an overview of the current tsunami alert levels, identifies key issues 
caused by a change to the current alert levels, and examines the national-level and regional-
level results of the alert level change survey. It closes with recommendation and required 
actions for an alert level change based on the survey findings. Nine out of 10 participating 
NTHMP core partner states and territories completed the survey, providing a solid snapshot 
of national perspectives. The results offer valuable insight into shared challenges, resource 
needs, and other critical considerations for any potential implementation. These 

https://www.weather.gov/hazardsimplification/
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encompass updating and testing procedures, alerting products, and dissemination 
methods; conducting training and exercises for decision makers; and educating the public. 

It is important to note that these findings were gathered prior to the announcement of 
significant funding cuts to the NTHMP program starting in federal fiscal year 2024. 
Jurisdictions responded without the knowledge that future funding may be reduced or 
eliminated, and planning assumptions did not account for the possibility of diminished 
support. As a result, the resource estimates and implementation timelines described in this 
section likely underrepresent the full scope of barriers jurisdictions will face if funding 
continues to be limited after publication of this report.  

While a change to the current tsunami alert level system could promote consistency with 
NWS hazard messaging, this is not reason enough to modify the advisory alert level at this 
time. Decades of concerted effort have been spent on public education and outreach, 
training and exercising tsunami alerting and response procedures, and development of 
protective action guidance under the current alert level structure. The loss or modification 
of the tsunami advisory alert level would require complete restructuring and restart of these 
efforts. Should the alert change go forward, the primary barriers to this work identified by 
state/territory partners include funding shortages, technical capacity limitations, and public 
education gaps. These concerns must be addressed before any change is initiated. Making 
structural changes to the alert levels without accounting for these factors will endanger life 
safety and reduce the effectiveness of tsunami alerting.  

Current Tsunami Alert Levels 
The NWS categorizes a region’s risk from a tsunami into 3 actionable alert levels: warning, 
advisory, and watch. These levels are assigned to specific areas based on their unique 
tsunami forecast, meaning one location (ex: Alaska) may be under one tsunami alert level 
while another location (ex: Washington) might be under a different level based on varying 
risks. See the graphics and definitions below for an understanding of what differentiates 
each alert level. Note that unlike the differences between weather advisories and warnings, 
both tsunami advisories and tsunami warnings have specific wave heights and impacts 
associated with them. These determine what protective actions and alert dissemination 
methods are associated with each alert level. Separate alert levels for tsunami advisories 
and warnings are therefore crucial to the protection of life safety and effective tsunami 
response. 
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Tsunami Warning – A tsunami warning is issued when a tsunami with the potential to 
generate widespread inundation is expected, imminent, or occurring. Warnings alert the 
public that dangerous coastal flooding accompanied by powerful currents is possible and 
may continue for several hours after initial arrival. Warnings alert emergency management 
officials to take action for the entire tsunami hazard zone.  

Tsunami warnings are typically issued following coastal earthquakes with a magnitude 7.1 
or greater for U.S. and Canadian Atlantic and Gulf coasts, and magnitude 7.9 or greater for 
all coasts along the Pacific Ocean and Caribbean Sea. Tsunami height also affects which 
alert level is selected. In general, the warning centers issue a tsunami warning if the forecast 
or observed tsunami height exceeds 1.0 meter (3.3 feet) or the impact is unknown. Warnings 
may be adjusted geographically, downgraded to an advisory, or cancelled based on updated 
information and analysis. 

Due to the expectation of on-land flooding and the potential need for evacuations, tsunami 
warnings trigger a host of tsunami alerts at the federal level, including WEA, EAS, and NOAA 
Weather Radio (NWR). In addition, states and territories typically only activate their tsunami 
siren systems for warnings.  

Tsunami Advisory – Unlike weather advisories, which may only indicate the expected 
likelihood of an event occurring, tsunami advisories have explicit wave heights attached to 
them, as well as expected impacts. A tsunami advisory is issued when a tsunami with the 

Figure 17 A graphic showing the three actionable tsunami alert levels used by the National Weather Service: watch, 
advisory, and warning. 
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potential to generate strong currents or waves dangerous to those in or very near the water 
is imminent, expected, or occurring, and the forecast height is between 0.3 and 1.0 meter 
(1.0 and 3.3 feet) or the observed height is between 0.5 and 1.0 meter (1.6 and 3.3 feet). The 
threat may continue for several hours after initial arrival and some minor inundation may 
occur, but significant inundation is not expected for areas under an advisory. 

Given their focus on impacts near the shore and in the water, tsunami advisories are of 
greatest importance to the maritime community. Advisories are also an important alert level 
for indicating tsunami events which pose a threat close to shore but do not require 
widespread evacuation from the tsunami hazard zone. The difference between tsunami 
advisories and warnings, therefore, is based on expected impacts and their associated 
protective actions and is vital for both the public and emergency responders. Advisories may 
be adjusted geographically, upgraded to a warning, or cancelled based on updated 
information and analysis.  

Tsunami Watch – A tsunami watch is issued when an earthquake that was large enough to 
generate a tsunami has occurred but there is not enough information yet to confirm a 
tsunami has been generated. Watches alert emergency management officials and the public 
to prepare to take protective action as there is a high likelihood that a tsunami is on the way. 
The watch will always be either upgraded to a warning or advisory or cancelled based on 
updated information and analysis. A watch will be issued in favor of an information 
statement when the magnitude is 7.9 or above and expected wave arrival is fewer than 6 
hours but more than 2 hours away.  

Issues Caused by Changes to Tsunami Alert Levels  
The decision to remove the tsunami advisory alert level completely, leaving only watch and 
warning, would create a critical gap in tsunami alerting by removing the vital distinction 
between advisory-level tsunami conditions and warning-level tsunami conditions. Without 
the advisory alert level, any regions expecting tsunami waves above 1 foot would receive 
WEA and EAS alerts and activate their tsunami sirens, even if the waves were too small to 
require evacuation of the hazard zone. This would lead to significantly more frequent and 
longer lasting tsunami warning events in the United States, as well as mass evacuations in 
situations where evacuation is unnecessary. Evacuees in these situations could be injured 
or killed. In addition, more frequent tsunami warnings for tsunami events which do not flood 
the land could also cause the public to take warnings less seriously and lead to fewer people 
evacuating in the future when they are in danger. 

Changing the advisory alert level to a second warning, regardless of what this warning is 
called, also poses serious issues. Most significantly, it does not address the reason the NWS 
Hazard Simplification Project started in the first place, namely, to reduce public confusion 
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in alert terminology. Two warning levels are likely to be more confusing for the public than 
advisory and warning, not less. In addition, the impacts to tsunami alerting, which relies on 
automated systems recognizing the coding for a tsunami warning, are still unknown. It is 
likely that WEA, EAS, and automatically triggered tsunami sirens would not be able to 
differentiate between two different warning levels, one of which is meant to trigger alerts and 
the other is not. Until these technical limitations are fully understood, adding a second 
tsunami warning alert level risks both over-alerting for low-level tsunami events and under-
alerting for tsunami events which require evacuation from the hazard zone.  

National Overview of Alert Level Change Survey Results 
Survey responses among state and territory tsunami 
programs reflect widespread concern and 
opposition regarding the feasibility and risks of 
implementing a tsunami alert level change, 
especially without rigorous analysis, sufficient 
federal guidance, and adequate time and resources. 
Partners collectively identified 3 primary barriers: 
outdated infrastructure, limited funding, and 
insufficient public education. Successful 
implementation of any alert level change would 
require funding, guidance, and updated alert level 
definitions from NOAA at least 3 years in advance of 
rollout. Funding must be secured well before 
implementation to secure additional tsunami 
program capacity and/or contractor support to 
complete the necessary updating and testing of 
procedures, documentation, public education, and 

local coordination. This underscores the critical importance of early coordination and 
funding commitments through programs like NTHMP to allow jurisdictions sufficient time to 
prepare through planning, training, and exercises. Without clear guidance from NOAA and 
early and ongoing financial support, jurisdictions cannot reliably meet these timelines. A 
poorly implemented alert level change will cause confusion, reduce public trust, and 
endanger life safety.  

Changing alert levels would also reset years of public messaging regarding protective 
actions. American Samoa, Puerto Rico, and Washington noted that moving forward with an 
alert level change before informing the public through an extensive and comprehensive 
outreach campaign could reduce alerting effectiveness and public understanding. This 
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Figure 18 Chart showing the breakdown of federal 
funding NTHMP core state and territory partners 
indicated they would need to successfully 
implement a tsunami alert level change, broken 
out by region. 
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could lead to significant additional casualties in future tsunamis. Seventy percent of 
responding partners agreed that resources should first go toward strengthening the current 
alert system before pursuing major structural modifications such as alert level changes. 

Below are the results of the Alert Level Change Survey in more detail. They are broken out by 
region: Pacific Region (Hawai‘i, American Samoa, Guam, CNMI), West Coast Region (Alaska, 
California, Oregon, Washington), and Caribbean Region (Puerto Rico, U.S. Virgin Islands). 

Regional Overview of Alert Level Change Survey Results 

Pacific Region (Hawai‘i, American Samoa, Guam, CNMI)  

For an alert level change, the Pacific Region states and 
territories reported there would be significant 
challenges specifically regarding siren activation and 
system redundancy. American Samoa projected it 
would take at least 3.5-years to implement. They are 
constrained by the inability to remotely activate sirens 
and the absence of easily translatable protective 
action guidance for media dissemination in Samoan. 
Guam indicated that public adoption of an alert level 
change would likely take approximately 5 years for full 
dissemination and understanding by residents. Guam 
also stated that while their sirens are operational, they 
are not remotely triggered, and outreach to the public 
regarding alert levels is a challenge. Guam would 

need over $483,000 in outreach funding to address this gap. The Commonwealth of the 
Northern Mariana Islands (CNMI) expressed similar challenges, citing a lack of multilingual 
outreach and limited system redundancy that impede implementation of new alerting and 
response protocols. Hawai‘i estimated a 3-year implementation timeline and identified the 
need for updated outreach materials and internal planning documents. 

Figure 19 Chart showing the breakdown of 
federal funding NTHMP core Pacific Region state 
and territory partners indicated they would need 
to successfully implement a tsunami alert level 
change, broken out by state/territory. 
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 West Coast Region (Alaska, California, Oregon, Washington) 

In the West Coast Region, Washington projected 
a 6-year implementation and will need $680,000 
in funding. The state reported that all education 
and procedural guidance is currently based on 
the existing advisory, watch, and warning alert 
level structure. Washington has dedicated 
decades to educating the public on the current 
alert level system, including outreach resources, 
videos, and other specialized materials. Any alert 
level change would require updating response 
plans, retraining staff, revising SOPs, and 
conducting extensive public outreach and drills. 
They stressed that these changes could only 
proceed with federal funding and direction from 
NOAA provided at least 2 years in advance. 

Alaska reported a need for $3.85 million in federal funding to support any alert level change 
and that alerting remote communities where satellite communications are the only option 
is a significant challenge. Investments in siren infrastructure, communication systems, and 
staffing to maintain 24/7 alerting capability would be needed for any alert level change. 
These investments would also need to account for the high costs of serving rural 
communities in difficult terrain and extreme weather.  

California projected a 3-year timeline and needs $6.09 million in federal funding, the highest 
amount of any participating partner. The state reported that removing the tsunami advisory 
alert level would require major revisions to response protocols, training, and outreach 
across 80 coastal cities and 20 counties. Locally owned sirens in California vary widely in 
capability, with many currently non-functioning or lacking voice features. These limitations 
pose serious challenges to consistent alerting.  

Oregon did not submit alert level change data for inclusion in this summary. 

 

 

 

Figure 20  Chart showing the breakdown of federal 
funding NTHMP core West Coast Region state partners 
indicated they would need to successfully implement 
a tsunami alert level change, broken out by state. 
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Caribbean Region (Puerto Rico, U.S. Virgin Islands) 

In the Caribbean Region, Puerto Rico reported a 4-year 
timeline to implement an alert level change, with 
$175,000 in federal funding required for systems 
upgrades and $50,000 for public outreach. Their sirens 
must be manually activated from different locations 
and new signage, public messaging, and outreach 
materials would be needed to align with any revised 
terminology. The U.S. Virgin Islands (USVI) estimated a 
5-year implementation timeline and requested 
$300,000 in federal funding; $150,000 for system 
upgrades and $150,000 for multilingual public 
education campaigns to address gaps in outreach and 
message comprehension.  

Recommendations and Required Actions 

Alert level change survey findings from core NTHMP state and territory partners support a 
unified recommendation to the NWS: do not eliminate the tsunami advisory alert level. If a 
more effective suite of tsunami alert levels is discovered through adequate research, 
analysis, and testing (which should include all core partners), the previously mentioned 
resources and processes will be needed to effectively implement this change. However, 
coastal states and territories urge the NWS to first focus on addressing existing alerting and 
knowledge gaps to support a robust understanding of the current tsunami alert levels. Sixty 
percent of survey respondents emphasized that improving the current system takes 
precedence over potential changes. 

Recommended actions include targeted funding for infrastructure and technology 
upgrades, dedicated outreach campaigns tailored to local populations, and increased 
staffing and training support. Efforts should also strengthen coordination between federal, 
tribal, state/territory, and local response agencies to ensure consistent tsunami alerting 
procedures and public messaging. NOAA, the Federal Emergency Management Agency 
(FEMA), and other federal partners should align with state/territory programs to prioritize 
alerting and response investments. Estimated national implementation time for an alert 
level change is 4.5 years. Premature implementation could increase public confusion, 
impede evacuations, and weaken public trust in tsunami alerting. Likewise, decision makers 
should commit to phased improvements rooted in existing frameworks such as those 
outlined in this analysis. Sustained investment in alert reliability and public understanding 

Figure 21 Chart showing the breakdown of 
federal funding NTHMP core Caribbean Region 
territory partners indicated they would need to 
successfully implement a tsunami alert level 
change, broken out by territory. 
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will have a direct, positive impact on tsunami response. By strengthening what already works 
and addressing known shortfalls, we can build a more capable and trusted alerting system. 

Partners emphasized that federal funding must be secured and incorporated into state and 
territory grant planning efforts to support changes in procedures, documentation, and public 
outreach ahead of an alert level change. This includes sufficient time and resources to work 
directly with local jurisdictions to update response plans, revise internal SOPs, retrain staff, 
and coordinate consistent messaging across all affected areas. Early coordination and 
funding commitments through programs like the NTHMP can ensure jurisdictions have 
adequate time to revise response plans, retrain personnel, update public education 
materials, and validate procedures through exercises. 

The official position of the NTHMP remains that the current tsunami alert levels should only 
be changed if after going through rigorous analysis a significantly better option is discovered 
and tested, there is consensus among core partners, and adequate time and resources are 
provided. State and territory partners of the NTHMP request that the NWS retain the current 
tsunami alert level structure and prioritize strengthening existing systems, including 
polygon-based alerting, improved bulletin clarity, updated SOPs, and sustained funding. 
Changing the current tsunami alert levels without resolving these foundational gaps would 
degrade, not improve tsunami alerting effectiveness. As it stands now, the cost, complexity, 
and risk associated with transitioning to a new alert level system currently outweigh any 
anticipated benefits. Until clear advantages can be demonstrated, and jurisdictions are 
equipped with the resources to implement the change, maintaining the current system 
remains the most effective approach to ensuring consistent and reliable tsunami alerts.  

 

 

 

 

 

 

 

Return to top of section. 
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Implementation Strategy  
Introduction and Sections 
The primary focus of this section is to outline key steps, responsibilities, and estimated 
timelines to successfully implement solutions to the identified tsunami alerting gaps and 
needs. To develop the implementation strategy, tsunami alerting gaps, needs, and 
challenges documented in Phase 2 of the project were categorized based on their 
importance into high, medium, and low priority. This section organizes those priorities in the 
same buckets as the previous section — coverage, capability, and content — and then by 
priority for easy navigation. Gaps and needs were further defined by expected timelines for 
completion, as current technological and staffing limitations may impact implementation 
timelines. 

 
Coverage 

Coverage: High Priority 

Coverage: Medium Priority 

Coverage: Low Priority 

Capability 

Capability: High Priority 

Capability: Medium Priority 

Capability: Low Priority 

Content 

Content: High Priority 

Content: Medim Priority 

Content: Low Priority 

 

Implementation Strategy Background 
The implementation strategies outlined below are based on insight from subject matter 
experts in the National Tsunami Hazard Mitigation Program (NTHMP), including core partner 
states and territories and federal partners at NOAA, the National Weather Service (NWS) 
Weather Forecast Offices (WFOs), the International Tsunami Information Center (ITIC), and 
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the Puerto Rico Seismic Network (PRSN). These partners identified the necessary resources, 
steps, and agencies needed to achieve each recommendation to the best of their knowledge 
and based on their understanding of these needs as of the publishing of this document. 
There may be other ways to address these recommendations that will be identified with 
additional research or analysis. The implementation steps in this document should 
therefore be treated as a starting point and not the only requirements or approaches that 
exist for some recommendations. 

Many gaps in the following sections depend on the successful implementation of updates to 
the AWIPS Tsunami Operations Messaging Service (ATOMS) software used by the Tsunami 
Warning Centers (TWCs). ATOMS provides consistent integrated decision support systems, 
product generation and formatting, and dissemination capabilities for the TWCs. 
Standardized processes enabled through ATOMS are required to support consistent alert 
targeting, tsunami bulletin updates, and other updated procedures. Delays in completion of 
the ATOMS modernization project by NOAA’s Global Systems Laboratory (GSL) may impact 
timelines of key actions in the implementation strategy. 

 The strategies outlined below also assume that additional funding is likely required for 
successful implementation. Many critical steps depend on investment in hardware and 
software systems and accessing subject matter expertise outside of existing tsunami 
programs, including contractor and vendor support. Funding considerations are therefore 
inherent across all gaps and needs, and must be addressed through appropriate federal, 
state/territory, and local partner mechanisms. Lack of adequate funding is also likely to 
impact timelines of key actions in the implementation strategy.  

https://gsl.noaa.gov/research/products
https://gsl.noaa.gov/


 

56 | P a g e  
 

Coverage: High Priority 

Incorporate state and territory WEA polygons to improve alerting coverage 

Due to the TWCs’ legacy systems, Wireless Emergency Alerts (WEA) are sent using county-
based Federal Information Processing Standard (FIPS) codes, which notify cell phones 
within entire counties rather than those within the specific tsunami hazard zones at risk. This 
results in widespread over-alerting, unnecessary evacuations, and reduced public 
confidence in tsunami alerting. To address this issue, TWCs should implement state and 
territory WEA polygons that align with actual tsunami hazard areas. Polygon-based alerting 
will greatly improve tsunami alerting coverage by supporting more precise, targeted 
notifications and keeping people safe by reducing unnecessary evacuations. 

A technical limitation that must first be addressed is the polygon vertices constraint. While 
the national WEA system supports polygons with up to 99 vertices, the TWCs’ legacy 
software can only generate polygons with a maximum of 20 vertices. This constraint, along 
with the inability to issue multiple polygons simultaneously prevents the TWCs from utilizing 
detailed polygons that match tsunami hazard zones. System updates are required so that 
polygons that accurately cover the complex coastlines and hazard areas can be used. 

To accomplish this, TWC legacy systems must be updated to support polygon-based alerting 
and capability to support enough vertices and polygons. Once system updates are 
underway, NTHMP core state and territory partners can develop and validate polygons that 
reflect their tsunami hazard zones. We recommend establishing a consistent polygon 

Priority Identified Need or Gap Objective 

High Incorporate state and territory WEA polygons 
to improve alerting coverage Minimize over- and under-alerting 

High 
Develop a Cascadia Special Procedure Area in 
the ATOMS threat database to improve 
alerting coverage and capability 

Improve alerting capability 

High Develop capability for Guam and CNMI to use 
WEA/IPAWS Access to WEA/IPAWS 

High Develop guidance on NOAA GOES satellite 
changes to maintain EMWIN functionality 

GOES system changes require purchase of 
new software and hardware 

High Develop remote activation capability for 
tsunami siren systems Improve siren operability 

High Develop additional breakpoints to address 
alert coverage gaps Minimize over- and under-alerting 

High Expand WEA and NWR Coverage Improve WEA and NWR capability 

High Improve forecasting capability for the inner 
coastal waterways Minimize over- and under-alerting 

https://www.fcc.gov/public-safety-and-homeland-security/policy-and-licensing-division/alerting/general/wireless
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standard to ensure alignment across all jurisdictions. State and territory subject matter 
experts should develop and review polygons with local, tribal, and federal input. States and 
territories can then work directly with the TWCs to test and implement the developed 
polygons. 

These steps rely on updates to the Integrated Public Alert and Warning System (IPAWS), 
owned and operated by the Federal Emergency Management Agency (FEMA) with regulatory 
oversight from the Federal Communications Commission (FCC). IPAWS must support the 
transfer of polygon-based alerts from the TWCs to wireless carriers. NOAA, the NWS, TWCs, 
FEMA, and the FCC share responsibility for enabling and improving polygon-based WEA 
alerting. 

Develop a Cascadia Special Procedure Area in the ATOMS threat database to improve 
alerting coverage and capability 

Large portions of Washington’s inner coast, including the Puget Sound and Salish Sea, are 
not currently included in official tsunami alerts issued by the National Tsunami Warning 
Center (NTWC). Existing tsunami modeling demonstrates that a Cascadia Subduction Zone 
tsunami will impact the entirety of Washington’s coastline. As a result, current alerting 
practices would under-alert at-risk populations along the inner coast, leading to confusion 
among response partners and inconsistencies between expected impacts and issued alerts. 
Establishing official tsunami alerts for Washington’s inner coast will empower decision 
makers and provide vital alert information to those at risk, ensuring as many lives as possible 
are saved during a catastrophic local tsunami. 

To address this alerting gap, a Cascadia-specific alerting footprint should be developed and 
incorporated into the ATOMS threat database within the Hazard Services Program. This 
special procedure area would ensure tsunami alerts for a Cascadia event more accurately 
represent modeled impacts for Washington’s outer and inner coasts and align forecasting, 
alert dissemination, and public protective actions. 

Implementation should include defining the special procedure area, integrating it into the 
threat database, and conducting tests to confirm expected alert behavior under operational 
conditions. Washington should coordinate with the NTWC and NOAA’s GSL to complete this 
recommendation.  

Develop capability for Guam and CNMI to use WEA/IPAWS  

Guam and the Commonwealth of the Northern Mariana Islands (CNMI) are not currently able 
to disseminate tsunami alerts through WEA, limiting access to a nationally standardized, 
geographically targeted alerting method. The telecommunications providers for Guam and 
CNMI are based out of various countries in southeast Asia, outside the regulations and 

https://www.fema.gov/emergency-managers/practitioners/integrated-public-alert-warning-system
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systems of the FCC. The absence of WEA reduces redundancy in tsunami alerting and 
constrains the ability of emergency management agencies in these territories to rapidly 
reach at-risk populations during tsunamis. Obtaining the ability to issue WEA will increase 
the effectiveness for tsunami alerting in Guam and CNMI and protect lives in future 
tsunamis. 

To close this gap, Guam and CNMI must establish a functional WEA capability. This includes 
implementing the technical configuration required to connect local alerting systems to 
IPAWS, completing regulatory coordination to authorize alert transmission through 
participating telecommunications providers, and procuring and installing the hardware, 
software, and licenses necessary to support end-to-end alert delivery. Once the technical 
pathway is established, alerting systems must be configured to support tsunami alert 
delivery from the TWCs. The system must then be validated through technical testing and 
exercising to confirm reliable message routing, geographic targeting, and message receipts 
across providers. This process is currently underway as documents have been submitted to 
the FCC for their review and approval. 

Once WEA capability is implemented, tested, and internally exercised, a large public 
outreach campaign should precede external testing or use of WEA with the public. It is vital 
the public understands how WEA works, any steps they need to take to ensure they can 
receive WEA, and under what circumstances they will receive a WEA for a tsunami. This will 
ensure as many people as possible both receive future tsunami alerts via WEA and act on 
the protective action messaging included. 

Guam Homeland Security – Office of Civil Defense (GHS OCD) and CNMI Homeland Security 
and Emergency Management (CNMI HSEM) should lead local implementation and 
operational integration, with FEMA and the FCC providing regulatory authorization and 
technical support, and NWS coordinating alert product alignment. 

Develop guidance on NOAA GOES satellite changes to maintain EMWIN functionality 

The Emergency Managers Weather Information Network (EMWIN) is a critical alerting 
pathway for territories such as Puerto Rico and the U.S. Virgin Islands (USVI), providing real-
time receipt of tsunami bulletins from NOAA. However, upcoming changes to the NOAA 
Geostationary Operational Environmental Satellites (GOES) system will affect EMWIN’s 
functionality and require partners to purchase new hardware and software to maintain 
reliable access. Without timely guidance from NOAA and coordinated planning before these 
changes take place, they could interrupt message receipt and redundancy in tsunami alert 
dissemination across the Caribbean. Successful implementation of software and hardware 

https://www.weather.gov/emwin/
https://www.goes.noaa.gov/
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upgrades will ensure US territories like Puerto Rico and USVI maintain access to a vital 
alerting method and protect their at-risk coastal communities. 

To maintain operational capability, NOAA should designate a clear point of contact 
responsible for EMWIN continuity and GOES transition communication. That lead should 
coordinate the development of technical guidance that outlines specific impacts, hardware 
and software requirements, and transition timelines for all affected partners. Once drafted, 
the guidance should be distributed to all territories and states that rely on EMWIN to ensure 
they understand potential system changes and budget requirements. 

Puerto Rico and USVI, with NOAA and NWS support, will need to review the guidance, 
identify local infrastructure impacts, and establish communication channels for ongoing 
updates. Regular status meetings and written updates from NOAA will help ensure that no 
jurisdiction experiences an unplanned loss of service during the satellite transition. 

Develop remote activation capability for tsunami siren systems 

Puerto Rico, Guam, and Alaska identified limitations in their tsunami siren systems that 
require manual, on-site activation. These limitations create delays and single points of 
failure during tsunamis, particularly when access to activation locations is restricted by 
earthquake damage, power outages, or staffing constraints. In these conditions, the ability 
to issue timely tsunami alerts is reduced, increasing risk to coastal populations. The 
capability to remotely activate tsunami sirens will ensure Puerto Rico, Guam, and Alaska can 
alert their at-risk communities in a variety of conditions, protecting the lives of both the 
public and emergency management staff. 

To address this gap, siren systems must be upgraded to support secure, remote activation 
from multiple authorized locations. This requires conducting system-level assessments to 
determine compatibility with remote activation hardware and software, identifying 
technology solutions aligned with the siren models currently in use, and implementing 
remote activation capabilities that can function under degraded conditions. Systems must 
be configured to support redundant activation pathways, tested to confirm reliable 
performance, and integrated into existing alerting workflows to ensure rapid activation 
during both local and distant tsunami events. 

Establishing and sustaining this capability requires funding to support software acquisition, 
equipment installation, and system testing. Routine system checks and operational testing 
must be documented and implemented to ensure long-term reliability and continued 
functionality before, during, and after tsunamis. Puerto Rico, Guam, and Alaska should work 
with internal or contractor staff from private sector siren vendors to tackle the above steps 
required to successfully implement remote activation capabilities. 
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Develop additional breakpoints to address alert coverage gaps  

Breakpoints are predefined coastal reference locations set by the current TWC legacy 
software. They define the geographic constraints used for issuing tsunami alerts within the 
TWCs’ forecast areas. Breakpoints allow sections of a coastline to be placed under different 
tsunami alert levels during an event based on risk determined through seismic data, 
historical records, and real-time tsunami modeling. As defined today, breakpoints are 
mismatched to tsunami risk particularly for larger, complex areas of the coastline on the 
west coast. Along the coasts of Alaska, Washington, and California, inner coastal waterways 
such as San Francisco Bay in California or the Puget Sound of Washington may be put under 
alert levels that do not match the expected risk for portions of the coast. Additional 
breakpoints for states like Alaska, Washington, and California will better align tsunami alert 
levels geographically and reduce the life-safety risks associated with both under- and over-
alerting. 

NOAA is aware of the need for additional breakpoints but the technical limitations and 
requirements for moving forward are unclear. To address this need, the TWCs should work 
directly with Alaska, California, and Washington representatives to evaluate coastal areas in 
which additional breakpoints would better reflect tsunami risk for local and distant sources. 
Other states/territories may also identify the need for additional or modified breakpoints as 
part of this process. The TWCs should evaluate their capability to add additional breakpoints 
to the current system and update language in tsunami bulletins to reflect any changes in 
breakpoints, especially as the ATOMS software implementation progresses. Once additional 
breakpoints have been incorporated in the current system, they should be reviewed and 
tested with impacted core partner states and territories. After successful testing and 
adjustments, the changes can be fully implemented. 

This work will include the TWCs, NOAA’s GSL (as appropriate for ATOMS integration), and 
relevant core NTHMP state/territory partners to maximize the functionality of this 
improvement and ensure successful testing and exercising during annual TWC-led 
exercises. 

Expand WEA and NWR coverage 

Many communities utilize WEA and NWR as effective and reliable ways to notify the public. 
However, in areas that lack the communication infrastructure necessary for WEA 
dissemination, communities must rely on other dissemination methods such as radio, 
social media, and word of mouth. Without WEA and NWR as available capabilities, there 
may be delays in at-risk populations receiving alerts and taking life-saving protective 
actions, which are critical for these no notice, high impact incidents. Expanding WEA and 
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NWR coverage will increase the number of people who can reliably receive lifesaving 
tsunami alerts and other vital emergency information. 

State and territory partners should assess existing WEA and NWR coverage within their 
jurisdictions to identify service gaps and technical limitations. Maps of NWR coverage by 
state and territory, along with current outages, can be found at weather.gov/nwr/Maps. 
Based on assessment results, requests for necessary equipment for NWR can then be 
submitted by the local NWS Weather Forecast Office (WFO) to NWS headquarters. It is 
important to note that installation may rely on private sector partners or contractors, and 
any new equipment needs to have a plan that outlines available resources to maintain it.  

For WEA, coordination with private sector telecommunications companies will be vital, as 
cell towers are essential for broadcasting WEA messages. The NTHMP should work with 
private sector partners to evaluate solutions or other incentives to increase WEA coverage.  

All upgrades to WEA and NWR should be tested and exercised in tsunami communications 
exercises to verify end-to-end functionality. NTHMP coordination with NOAA, the NWS, 
FEMA, FCC (as needed), and private sector providers is required to ensure interoperability 
and long-term system support. 

Improve forecasting for inner coastal waterways 

Alaska, California, and Washington identified the need for improved tsunami forecasting 
across inner coastal waterways to reduce both over-alerting and under-alerting in populated 
bays, channels, and estuaries. Current inland forecast point coverage and the placement of 
tsunami-capable tide gauges do not adequately reflect tsunami risk within these complex 
waterways, limiting situational awareness and reducing alert accuracy for inland coastal 
communities. Improved tsunami forecasting in inner coastal waterways will empower 
emergency managers with the geographically-specific information needed to make life-
safety decisions to protect lives and property. 

To address this gap, Alaska, California, and Washington must first identify locations for 
additional tsunami-capable tide gauges that will best support operational decision-making. 
These locations should prioritize populated inland waterways where more precise, localized 
data will improve forecast confidence, alert accuracy, and emergency management 
decision-making. Functional use of tide gauge data that supports other hazards should be 
identified in conjunction with local NWS WFOs to identify priority areas. Following 
identification, available resources and equipment requirements should be assessed to 
support installation or integration of these gauges into forecasting operations. 

Once operational, data from newly established inner coast tide gauges must be 
incorporated into TWC tsunami forecasting tools and processes to provide accurate, 

https://www.weather.gov/nwr/Maps
https://www.arcgis.com/apps/mapviewer/index.html?layers=a3ae1f2bd8374e28900c43a0e69cc1b4
https://www.arcgis.com/apps/mapviewer/index.html?layers=a3ae1f2bd8374e28900c43a0e69cc1b4
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location-specific information for emergency managers. These changes can be further 
incorporated as additional forecast point locations listed in tsunami bulletins to improve risk 
communication and coordination with state/territory partners. To ensure functionality for 
tsunami response, testing and exercising of newly incorporated forecast points must be 
conducted before the points are included in tsunami bulletins for real-world events.  

This work will involve coordination with NWS, NTWC, and NOAA’s Pacific Marine 
Environmental Laboratory (PMEL) for modeling and forecasting tool integration. Alaska, 
California, and Washington should coordinate on defining inner coast requirements, with 
support from NOAA’s Center for Operational Oceanographic Products and Services (CO-
OPS) to support data integration and system development. 

 

Coverage: Medium Priority 

Priority Identified Need or Gap Objective 
Medium Ability to access and utilize NOAA Weather Wire 

Service satellite-based services west of the 
International Date Line   

Expanded NWWS service area to include 
US territories 

Medium Increase siren maintenance capability  Consistent and timely siren installation 
and maintenance capability 

Medium Implement additional fixed and mobile sirens   Improve siren coverage 

Medium Enhance monitoring of volcanic tsunamigenic 
sources  

Improve monitoring and tsunami 
forecasting 

Medium Develop cable-based observation capability to 
improve monitoring and forecasting  

Improve monitoring and tsunami 
forecasting 

Medium Develop agreements with local radio stations to 
improve alert dissemination  

Improve alerting capability 

Medium Fully implement and test Special Procedure 
Areas 

Improve alert dissemination 

Medium Align alerting across the Strait of Juan de Fuca Consistent alerting 

Medium Consistent funding for and increased number of 
DART buoys 

Improved monitoring and forecasting 
capability  

 

Ability to access and utilize NOAA Weather Wire Service west of the International Date 
Line  

Guam and CNMI identified the lack of satellite-based access to NOAA Weather Wire Service 
(NWWS) west of the International Date Line as a limitation to redundant tsunami alert 
dissemination. Without NWWS connectivity, these jurisdictions lack access to a primary 
federal alert distribution pathway used by the TWCs. While Guam and CNMI do have 

https://www.fisheries.noaa.gov/inport/organization/CO-OPS
https://www.weather.gov/nwws/
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internet-based NWWS access, service can be spotty and experience outages. This increases 
reliance on other alerting methods during tsunamis and elevates the potential for loss of 
information if one or more of those methods become unavailable. Enabling Guam and CNMI 
to access and utilize NWWS will increase the territories’ tsunami alerting redundancy and 
ensure critical protective action messaging reaches at-risk populations. 

Direct expansion of satellite-based NWWS services west of the International Date Line may 
not be feasible due to technical and operational constraints identified by the NWS. Guam 
and CNMI should meet with the NWS’s Office of Dissemination to evaluate the feasibility of 
expansion of satellite-based NWWS data and services to their EOCs. 

Where expansion is not feasible, this gap should be addressed through alternate approaches 
that strengthen redundancy and reliability within existing alerting pathways. These 
approaches include improving integration with IPAWS-supported dissemination methods, 
strengthening telecommunications connectivity, and evaluating other dissemination 
methods to ensure at-risk populations receive alerts. 

Regardless of NWWS feasibility, coordinated implementation is required among federal 
partners, territory emergency management agencies, and private telecommunications 
providers to strengthen alert dissemination redundancy. This coordination should support 
system configuration, testing, and validation of alternate dissemination pathways, as well as 
development of operational procedures for routine use, testing, and integration into existing 
alerting workflows. Guam and CNMI should lead coordination and operational integration 
efforts, with support from FEMA and NWS staff and participation from private 
telecommunications providers as needed. 

Increase siren maintenance capability 

Consistent and timely siren installation, repair, and testing require reliable maintenance 
capacity. Many jurisdictions, including USVI, Guam, CNMI, Puerto Rico, Alaska, and 
Washington, lack dedicated staffing or dependable contractor availability, resulting in 
delayed repairs, prolonged outages, and persistent single points of failure within siren 
networks. These limitations reduce system reliability during both routine operations and 
tsunamis. Increasing the capability for states and territories like USVI, Guam, CNMI, Puerto 
Rico, Alaska, and Washington to maintain their siren networks will strengthen tsunami 
alerting in these jurisdictions and protect lives in future tsunamis. 

To address this gap, each jurisdiction must assess the maintenance needs of its siren 
network, including repair frequency, available in-house resources, funding constraints, 
vendor dependencies, and system-specific technical requirements. Based on this 
assessment, jurisdictions should then secure sustainable funding to support maintenance 
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staffing capable of performing routine inspections, repairs, and testing. Staffing models may 
include in-house technical positions, contracted private-sector vendors, or a combination 
of both, depending on local capacity and system complexity. 

Once staffing is established, personnel must complete any required training and 
certifications to ensure consistent technical capability. This includes training on 
diagnostics, equipment replacement, software updates, routine testing, and 
troubleshooting during emergency conditions. Maintenance schedules, documentation 
requirements, and performance standards must be established to sustain long-term 
operability and reduce downtime. 

This work will involve state and territory emergency management programs in USVI, Guam, 
CNMI, Puerto Rico, Alaska, and Washington, with local partner and private-sector contractor 
support as needed. 

Implement additional fixed and mobile sirens  

CNMI, Guam, Puerto Rico, and Alaska identified gaps in siren coverage that limit their ability 
to deliver timely tsunami alerts to at-risk populations. In these jurisdictions, existing fixed 
siren networks do not fully cover all hazard areas or do not support the current needs and 
resources available for sustainable use. Mobile sirens may be preferred to provide flexible 
alerting during emergencies, planned outages, special events, or in locations where 
permanent siren installations are not feasible. Filling gaps in siren coverage will ensure at-
risk populations in CNMI, Guam, Puerto Rico, and Alaska receive tsunami alerts in multiple 
ways, increasing the chances that people will take protective actions and stay safe during 
tsunamis. 

To address this gap, each jurisdiction must conduct a siren gap assessment to identify where 
additional coverage is required. This assessment should determine locations that require 
permanent fixed sirens and areas where mobile sirens would provide operational flexibility. 
Based on the assessment results, jurisdictions can then procure siren units compatible with 
existing systems and install them in prioritized locations. Once installed, new sirens must 
be integrated into existing alerting networks and operational procedures. This includes 
incorporating new equipment into routine testing schedules, activation protocols, and 
maintenance plans to ensure consistent performance and operational readiness. 

This work will involve emergency management programs in CNMI, Guam, Puerto Rico, and 
Alaska, with local partner and private sector contractor support as needed. 
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Enhance monitoring of volcanic tsunamigenic sources 

Alaska, Hawaiʻi, and CNMI identified gaps in volcanic monitoring that limit the ability to 
detect and assess tsunami-generating volcanic activity. In these locations, existing 
instrumentation coverage is insufficient to provide timely detection, analysis, and 
interpretation of volcanic activity that could generate tsunamis. This reduces forecasting 
capability and situational awareness before and during tsunamis of volcanic origin, putting 
coastal communities at risk. Enhanced monitoring of volcanic tsunamigenic sources will 
empower emergency managers and decision makers with the critical information needed to 
protect lives and property from these rare yet potentially devastating tsunamis.  

To address this gap, monitoring priorities must be established in coordination with the US 
Geological Survey (USGS) Volcano Hazards Program to identify underwater and coastal 
volcanic systems that present the highest tsunami risk. This effort should determine where 
additional instrumentation is required to support tsunami hazard assessment and 
forecasting. Following prioritization, monitoring equipment should be procured and 
installed to expand data coverage at identified locations. Equipment may include seismic 
sensors, infrasound arrays, GPS deformation instruments, and other volcanic monitoring 
tools necessary to detect volcanic activity with tsunamigenic potential. Installed 
instrumentation can then be integrated into existing monitoring and analysis workflows at 
the TWCs to ensure data is available for timely interpretation and use in tsunami forecasting. 

This work will involve coordination between coastal states and territories, the USGS Volcano 
Hazard Program and Volcano Observatories, and NOAA to support instrumentation 
deployment, data integration, and sustained monitoring capability. 

Develop cable-based observation capability to improve monitoring and forecasting 

Improving tsunami monitoring and forecasting requires clear guidance on how submarine 
communication cables may be affected by tsunamis and how cable-based sensor systems 
can be incorporated into tsunami detection and monitoring. As submarine cable networks 
expand and technologies such as The Science Monitoring and Reliable Telecommunications 
(SMART) Subsea Cable sensors become available, the lack of consistent direction on data 
access, use, and integration limits the ability to utilize this resource for tsunami detection 
and forecasting. The capability to use submarine cables for tsunami observation will 
improve tsunami monitoring and forecasting, leading to better decision making and 
ultimately lives saved. 

To address this gap, the SMART Cables Task Force (a joint effort between the International 
Telecommunication Union, the Intergovernmental Oceanographic Commission of the 
United Nations Educational, Scientific and Cultural Organization, and the World 

https://www.usgs.gov/programs/VHP
https://www.usgs.gov/programs/VHP
https://www.usgs.gov/programs/VHP/usgs-operates-five-us-volcano-observatories
https://www.smartcables.org/smart
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Meteorological Organization) should coordinate with NOAA’s TWCs to define how cable-
based sensor data can be used in operational monitoring and forecasting. This coordination 
should identify expected data types, real-time transmission pathways, data latency 
considerations, and operational requirements necessary to support alerting and forecasting 
workflows. 

Following this coordination, NOAA should establish agreements with third-party entities to 
ensure access to cable-based data provided by commercial vendors or international 
partners. These agreements should define data availability, reliability, formats, and use 
conditions required for operational integration. Once access is established, cable-based 
observations should be integrated into NOAA’s existing tsunami monitoring and forecasting 
systems with a focus on improving situational awareness, tsunami detection, and model 
inputs. Operational procedures must then be developed to define how cable-based data will 
support alerting decisions, model updates, and coordination with other monitoring 
networks. 

This work will involve coordination among the SMART Cables Task Force, NOAA’s TWCs and 
the NTHMP, and private sector vendors to support data integration, system development, 
and operational use. 

Develop agreements with local radio stations to improve alert dissemination 

American Samoa and USVI identified the need for additional alert dissemination pathways 
that remain available during nights, weekends, and holidays. In these jurisdictions, local 
radio stations serve as a primary or secondary method for disseminating tsunami alerts, yet 
the absence of formal agreements for these processes limits reliability during off-hours and 
emergency conditions. Formal agreements with local radio stations will ensure at-risk 
populations in American Samoa and USVI receive tsunami alerts regardless of the day or 
time so they can quickly take action to protect themselves and others. 

To address this gap, jurisdictions should identify local radio stations capable of supporting 
tsunami alert dissemination after hours. This includes assessing broadcast coverage, 
technical capabilities, redundancy, and the ability to operate during off-hours or under 
degraded conditions. Stations selected for participation should be able to reliably receive 
and rebroadcast official alert information in a timely manner. Following identification, 
jurisdictions should develop and execute formal agreements with selected radio stations. 
These agreements should define expectations for after-hours availability, message relay 
procedures, testing and exercise participation, and designated points of contact to support 
alert coordination during tsunamis. Procedures should be documented to ensure 
consistency and reduce reliance on informal or ad hoc arrangements. 
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This work will involve emergency management programs in American Samoa and USVI to 
establish, manage, and maintain agreements that support reliable alert dissemination 
through local radio partners. 

Fully implement and test Special Procedure Areas  

Special Procedure Areas are not yet fully implemented into ATOMS, nor have they been 
tested or supported by standard operating procedures. This limits their use by the TWCs and 
reduces the precision and consistency of tsunami alerts in locations with unique coastal or 
operational characteristics. Fully implementing Special Procedure Areas into ATOMS will 
refine tsunami alerting across the nation and increase life safety in future tsunamis. 

To address this gap, ATOMS must be updated to fully support Special Procedure Area 
functionality, including the threat database elements, system logic, and geospatial 
components required for refined alerting. These updates must ensure Special Procedure 
Areas can be reliably selected, visualized, and applied during operational use. Following 
system updates, operational procedures must be developed to clearly define how Special 
Procedure Areas are used during tsunamis, including decision points, alert triggers, 
workflow steps, and coordination requirements associated with issuing alerts tied to these 
areas. Testing and exercising of these procedures is necessary to identify any issues that 
need to be addressed before the Special Procedure Areas are fully implemented for real-
world use. 

Once implemented, Special Procedure Areas should be incorporated into routine 
operations, training, and exercises to ensure consistent and correct use during tsunami 
events. This will support more accurate alert targeting, reduce public confusion, and 
improve alignment between modeled impacts and issued alerts. Core state and territory 
partners should be involved in all testing and exercising related to Special Procedure Areas 
in their regions, as well as provided copies of final procedure documentation, to ensure 
federal-level alerting and response aligns with their needs and processes.  

This work will involve the TWCs and NOAA’s GSL to support system development, procedural 
documentation, and operational integration, as well as core NTHMP state and territory 
partners for testing and implementation. 

Consistent funding for and increased number of DART® buoys 

Deep-ocean Assessment and Reporting of Tsunamis (DART®) buoys are critical tsunami 
monitoring tools which detect tsunami waves in the open ocean and provide vital data before 
the waves reach at-risk coastlines. Without DART® buoys, the TWCs may have lower or 
delayed confidence in the expected impacts to coastlines under their area of responsibility, 
delaying state/territory response and public alerting. These delays put additional lives at 
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risk, particularly in densely populated areas that need hours to successfully evacuate. The 
DART® network is currently spaced far apart, meaning it can take a tsunami wave more than 
half an hour to hit 2 consecutive DART® buoys. In addition, DART® buoys are subject to harsh 
ocean conditions and often require maintenance which can only be done at specific times 
of the year. Consistent funding for and increased number of DART® buoys will ensure this 
vital network provides life-saving information in future tsunamis, protecting lives both by 
preventing unnecessary evacuations and by supporting timely evacuations where necessary 
with real-time data. 

To address this gap, the NWS should assess current DART® buoy coverage, operational 
performance, and expected lifetime of the existing DART® buoy network. Key locations for 
additional DART® buoy placement should be identified, reviewed, and shared with NTHMP 
core state and territory partners. Once approved, NOAA should develop a funding package 
that includes the purchase, installation, testing, and software implementation of new DART® 
buoys with support from PMEL, the National Data Buoy Center (NDBC), and other partners 
as needed. Funding should also be secured to ensure year-round maintenance of the 
network to reduce the number of buoys that are offline at any given time. 

 

Coverage: Low Priority 

Implement statewide siren system monitoring to improve alerting capability  

Alaska requires a unified software system to monitor the operability of its tsunami siren 
network and maintain situational awareness during routine operations and tsunamis. The 
current approach does not provide a single, statewide view of siren status, instead relying on 
local partners for this critical information. This limits the Alaska Division of Homeland 
Security and Emergency Management’s ability to quickly identify outages, diagnose system 
issues, and coordinate maintenance or activation during time-sensitive events. 
Implementing statewide siren system monitoring in Alaska will protect lives by ensuring the 

Priority Identified Need or Gap Objective 
Low Implement statewide siren system monitoring 

to improve alerting capability 
Improve siren operability 

Low Tsunami.gov banner to include inner coast of 
WA when under alert  

Improve alert dissemination 

Low Aligned siren capabilities across the state Standardized siren operability 
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system is continuously monitored for outages, maintenance needs, and other issues that 
may impact tsunami alerts getting to those at risk. 

To address this gap, Alaska should conduct a statewide assessment of its existing siren 
network to identify monitoring gaps, compatibility requirements, and the specific siren sites 
that need to be integrated into a centralized monitoring platform. Based on this assessment, 
Alaska can then procure and implement a unified software system capable of providing real-
time visibility into siren operability and system diagnostics across all connected units. Once 
implemented, the monitoring system will support continuous operability tracking, improve 
coordination of maintenance and repairs, and enhance Alaska’s ability to disseminate alerts 
during tsunamis. Procedures should be established to ensure the system is routinely used 
to support decision-making before, during, and after tsunami events. 

Alaska emergency management should assess the current siren network, technical 
requirements, and needed resources for obtaining a software monitoring system in order to 
choose the best option to fit their needs. Once selected, they can work directly with the 
vendor and local partners to test and implement the new monitoring system. 

Tsunami.gov banner to include inner coast of WA when under alert 

Tsunami.gov is a critical website that provides real-time tsunami alert information to the 
public and acts as a hub for tsunami alerting resources and information. During a tsunami, 
alert bulletins issued by the TWCs are published on the website and available for the public 
to view. The interactive world map and a large banner at the top of the main page identify 
areas currently under a tsunami alert. However, as it currently stands, when a tsunami alert 
is issued for Washington’s coastlines, the coastal areas of the Puget Sound and Salish Sea 
east of Port Townsend, WA are not reflected on the tsunami.gov map or banner even if these 
locations are included in the alert. This causes confusion amongst coastal jurisdictions and 
members of the public, delaying protective actions. Including inner coastal areas of 
Washington on the tsunami.gov banner will improve understanding of potential tsunami 
impacts, increasing the number of people taking protective actions. 

This gap can be addressed by including the geographical areas of the Puget Sound and Salish 
Sea in the tsunami alert banner and map on tsunami.gov. The NTWC should work with 
Washington and local NWS staff to identify the best language for this adjustment, technical 
requirements or limitations, and then implement the change. It should be noted that 
tsunami.gov is currently undergoing a major upgrade and so this change may be best 
implemented as part of or shortly after the upgrade is complete.  
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Aligned siren capabilities across the state 

California’s network of tsunami sirens is owned and operated by local jurisdictions. The 
equipment, software, and capabilities of each jurisdiction’s sirens vary widely. This causes 
difficulties in activation and status tracking at the state level. For tsunami events, clear, 
consistent, and coordinated messaging for coastal counties and tribes is essential to reduce 
confusion and maximize the time for the public to take protective actions. Aligning 
California’s monitoring and activation capabilities across the siren network will enhance 
coordination across the state, improving the public’s ability to receive alerts. 

To improve the functionality and coverage of their siren network, California should gather 
and analyze information about existing siren systems across the state, as they are locally 
owned and operated. Due to the wide variety of siren vendors and equipment, California 
should develop standard procedures for maintaining, testing, and activating the sirens to 
support local coordination. This can include setting up a process to notify the state of any 
sirens that are inoperable or need to be maintained. This work will be led by CalOES with the 
support of local and private sector vendors, as applicable. 

Additionally, the state can run an analysis to determine if it is feasible to unify the siren 
network to better support their local and tribal partners. Unification for California’s massive 
coastline would require significant resources, investment, and buy-in from their local and 
tribal partners. 

Coverage Summary 
Coverage is the foundation of an effective tsunami alerting system. Even when tsunami 
forecasts are accurate and messaging is clear, alerts cannot support life safety if they do not 
reach the intended audience in time. Findings across states and territories confirm that 
existing alert footprints, siren networks, and non-siren dissemination methods do not 
consistently align with modeled hazard areas or operational realities. The high, medium, and 
low priority actions identified in this section are recommendations intended to address 
those documented gaps through improved geographic precision, reduced over-alerting and 
under-alerting, strengthened redundancy, and targeted infrastructure improvements. 
Advancing these coverage recommendations is essential to improving the reliability and 
consistency of tsunami alert distribution and ultimately saving lives. 

 

 
Return to top of section. 
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Capability: High Priority 

Establish standardized siren activation procedures  

CNMI and American Samoa identified gaps in tsunami siren activation procedures that 
hinder consistent and timely use of siren systems during tsunamis. In these jurisdictions, 
siren operations may rely on informal practices, locally developed processes, or staff-
specific knowledge. This creates variability in activation timing and increases the risk of 
delayed or missed alerts during high-stress or off-hours conditions, as well as a loss of 
institutional knowledge when core staff leave. Standardizing siren activation procedures will 
improve decision making by duty officers and reduce delays in alert dissemination. 

To address this gap, clear and standardized siren activation procedures must be developed 
and documented. This effort should begin with identifying gaps and challenges in existing 
siren activation processes. CNMI, who obtained mobile sirens during the course of this 
project, should utilize templates from other NTHMP state and territory partners who use best 
practices as a foundation for their procedures. These include authorization thresholds, 
decision-making roles, activation methods, and coordination requirements. Based on these 
assessments, standardized procedures should then be documented to clearly define when 
and how sirens are activated. Procedures must also specify who is authorized to initiate 
activation and how siren operations align with tsunami alert products and corresponding 
response actions. 

Once procedures are documented, they must be tested and exercised to validate 
functionality and ensure staff familiarity. Exercises should confirm that procedures can be 
executed consistently under both routine and degraded conditions. Testing should also 
verify that activation timelines meet operational needs. Lessons learned from testing and 
exercises should be incorporated to update procedures and ensure they remain current and 
effective. 

Priority Identified Need or Gap Objective 

High Establish standardized siren activation procedures  Define clear procedures for siren 
operations 

High Expand duty officer training for tsunami alert decision-
making  

Improve state warning point 
capability 

High Standardized tsunami plan training, testing, and 
exercises across states and territories 

Test and update communication 
and response procedures 

High Develop and maintain social media training and canned 
messaging for tsunami alerts   

Improve tsunami alerting 
capabilities 
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CNMI’s Office of Homeland Security and Emergency Management (CNMI HSEM) and the 
American Samoa Department of Homeland Security’s Territorial Emergency Management 
Coordinating Office (ASDHS TEMCO) should lead the development, documentation, testing, 
and implementation of standardized siren activation procedures to support reliable and 
consistent siren operations during tsunami events. 

Expand duty officer training for tsunami alert decision-making  

American Samoa, USVI, Washington, and CNMI identified limitations in duty officer training 
that affect state/territory warning point capability during tsunamis. In these jurisdictions, 
duty officers may have uneven familiarity with tsunami alert products, decision-making 
thresholds, and coordination requirements, particularly during complex or rapidly evolving 
events. These limitations can affect timeliness, consistency, and confidence in tsunami 
alerting and response decisions. Expanding duty officer training for tsunami alert 
dissemination will reduce delays in alert dissemination and ensure at-risk populations can 
quickly take protective actions. 

Effective duty officer response requires a standardized training curriculum focused on 
tsunami alert decision making. The curriculum should define core competencies, including 
interpretation of tsunami alerts and bulletins, understanding alert levels and thresholds, 
coordination with TWCs, and integration with state and territory procedures. Curriculum 
development should be coordinated to ensure alignment with TWC operations and 
nationally recognized best practices. Once the curriculum is established, duty officers 
should receive recurring training and opportunities to exercise their skills. Training should 
include scenario-based discussions and participation in exercises that simulate real-world 
tsunamis. These activities should reinforce decision-making under time pressure, cross-
jurisdictional coordination, and proper use of alerting tools and procedures. 

American Samoa, USVI, Washington, and CNMI should lead implementation of duty officer 
training for their respective jurisdictions, with coordination support from the International 
Tsunami Information Center (ITIC) and NOAA’s TWCs to support curriculum development, 
exercise integration, and consistency across jurisdictions. 

Standardized tsunami plan training, testing, and exercises across states and 
territories 

Oregon, American Samoa, Alaska, California, USVI, Washington, and Puerto Rico identified 
inconsistencies in how tsunami plans and procedures are trained, tested, and exercised. In 
many jurisdictions, communication and response procedures are updated infrequently or 
exercised unevenly, limiting confidence that plans can be executed effectively during real-
world tsunamis. These inconsistencies can result in gaps between documented procedures 
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and actual operational performance. For many local and tribal partners in large states, 
tsunami response and communication plans may not be comprehensive or may not exist. 
Standardizing tsunami plan training, testing, and exercising across states and territories will 
improve the effectiveness of tsunami response to protect lives and property. 

Effective tsunami response requires the development of tsunami alerting and response 
plans and procedures, as well as regular training, testing, and exercising across states and 
territories. To begin, this should leverage the tsunami timeline documents created as phase 
1 of the project that led to this document. These timelines can assist in identifying critical 
decision points, coordination opportunities, and communication needs. Procedures and job 
aids developed from this process should be used to systematically test alerting, notification, 
evacuation coordination, and interagency communication procedures under realistic 
tsunami event conditions. 

Once developed, procedures and job aids should be incorporated into regular training and 
exercise programs for emergency management officials. Exercises should be structured to 
validate plans, identify procedural gaps, and support updates to plans and processes based 
on lessons learned. External training opportunities should be used where appropriate to 
reinforce consistent understanding of tsunami operations and response expectations 
across jurisdictions. 

Oregon, American Samoa, Alaska, California, USVI, Washington, and Puerto Rico should 
lead implementation of standardized tsunami plan and procedure development, training, 
and exercises, with coordination support from ITIC and the TWCs to ensure alignment with 
federal-level operations and consistency across jurisdictions. 

Develop and maintain social media training and canned messaging for tsunami alerts   

Social media is one of the primary methods that the public will seek out information in an 
emergency. Washington, USVI, Puerto Rico, and Oregon identified limitations in social media 
readiness that affect tsunami alerting capability. In these jurisdictions, social media 
messaging may be developed ad hoc during tsunami response, rely on inconsistent formats, 
or vary by staff availability and expertise. These conditions can delay dissemination, reduce 
message clarity, and increase the risk of inconsistent and confusing public messaging during 
tsunamis. Developing and maintaining social media training and canned messaging allows 
the public to find critical tsunami alert information on popular social media platforms, 
empowering them to take appropriate protective actions. 

Effective use of social media for tsunami alerting requires standardized canned messaging 
products and adequate training for emergency management staff. Canned products like pre-
written text and graphics should be developed and maintained to support rapid 
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dissemination of clear, consistent, and accurate tsunami information across social media 
platforms. Messaging should align with official alert products, support protective action 
guidance, and be adaptable to different tsunami scenarios and alert levels. 

Once canned messaging products are established, staff should receive training on how and 
when to use social media during tsunamis. Training should cover canned messaging 
selection, timing, coordination with TWC products, and platform-specific considerations. 
Exercise opportunities should be provided to allow staff to apply messaging products in 
simulated events, reinforce coordination with other alerting methods, and validate that 
social media procedures are effective under operational conditions. 

Washington, USVI, Puerto Rico, and Oregon should lead the development, maintenance, 
and training for social media canned messaging for tsunami alerts to support timely, 
consistent, and accurate public communication. These efforts should be in collaboration 
with the NWS (especially local WFOs), TWCs, and NTHMP core state and territory partners. 

 

Capability: Medium Priority 

Establish contractor backup for emergency alerting system maintenance 

Washington identified limitations in siren maintenance capacity that is a single point of 
failure for alert dissemination. In the absence of contractor backup, maintenance and repair 
activities may be delayed due to staffing constraints, competing priorities, or limited 
availability of specialized technical expertise. These conditions can prolong siren outages 
and create single points of failure during both tsunamis and other hazard events. 
Establishing contractor backup for siren maintenance will ensure Washington can maintain 
siren operability and provide life-saving alerts to coastal communities. 

Consistent siren maintenance capability requires establishing contractor backup to 
supplement existing staff capacity. This effort should begin with assessing the maintenance 
needs of the siren network, including repair frequency, system complexity, vendor 
availability and dependencies, and response time requirements. Based on this assessment, 

Priority Identified Need or Gap Objective 

Medium Establish contractor backup for emergency 
alerting system maintenance Consistent siren maintenance 

Medium Participation in national-level tsunami exercises Test and update communication and 
response procedures 
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qualified contractors should be identified to provide technical support when in-house 
resources are unavailable or insufficient. 

Once contractor support is established, training and certification requirements must be 
identified to ensure contractors can safely and effectively maintain the siren system. This 
includes training on system-specific hardware and software, diagnostic procedures, testing 
protocols, and coordination with staff. Maintenance procedures and roles should be 
documented to ensure clear integration between staff and contractor responsibilities. 

Washington should lead assessment and activities to establish and sustain contractor 
backup for siren maintenance, ensuring continued operability of this vital alerting system. 

Participation in national-level tsunami exercises 

Guam and CNMI identified the need for consistent participation in national tsunami 
exercises to validate alerting, communication, and response procedures. Limited 
opportunities to participate in large-scale exercises reduce their ability to test coordination 
with the TWCs, assess response under realistic conditions, and identify procedural gaps that 
may not be apparent during smaller or locally focused activities. Participating in national-
level tsunami communications exercises will empower staff in Guam and CNMI to efficiently 
and effectively respond to tsunamis and protect at-risk communities within their 
jurisdiction. 

Consistent testing of tsunami, alerting, communication, and response procedures requires 
yearly participation in national-level tsunami exercises facilitated by the PTWC. These 
exercises provide a structured environment to test alert reception and dissemination, 
decision-making, information sharing, and coordination across partners. Participants 
should focus on evaluating how procedures function under time pressure and how 
effectively information flows between PTWC and territory emergency management 
agencies. Once exercises are completed, participating jurisdictions should review 
outcomes to identify procedural gaps, update plans and procedures, and incorporate 
lessons learned into future training and exercises. Regular participation will support 
continuous improvement and strengthen operational readiness for tsunamis. 

PTWC should develop yearly national-level tsunami exercises for domestic partners, with 
Guam and CNMI participating, to test and update, alerting, communication, and response 
procedures and reinforce coordination with warning center operations. 
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Capability: Low Priority 

Establish 24/7 state warning point staffing for tsunami alerting  

 Guam identified limitations in after-hours staffing that affect the territory’s ability to 
consistently receive, assess, and act on tsunami alerts outside of normal business hours. In 
the absence of continuous staffing, alert reception and decision making may be delayed 
during nights, weekends, or holidays, increasing risk of life-safety. Establishing 24/7 state 
warning point staff will enable Guam to more rapidly disseminate alerts to their at-risk 
populations. 

Consistent after-hours tsunami alerting requires establishment of 24/7 state warning point 
staffing. This effort should include development of clear procedures for after-hours 
coverage, including staffing models, roles and responsibilities, alert processes, and 
coordination requirements. Procedures must ensure that qualified personnel are always 
available to monitor alerts, initiate response actions, and coordinate with TWCs and local 
partners. Sustaining 24/7 staffing requires identification of stable funding sources to support 
personnel, training, and operational costs. Guam should identify and pursue potential 
funding mechanisms to support continuous operations and ensure long-term viability of 
after-hours staffing. Staffing models and procedures should be reviewed periodically to 
confirm effectiveness and alignment with operational needs. 

Guam should lead the development of after-hours staffing procedures and identification of 
funding to establish and sustain 24/7 state warning point capability for tsunami alerting. 

Strengthen in-person coordination and training with PTWC  

Guam and American Samoa identified the need for improved in-person coordination and 
training with PTWC to strengthen shared understanding of tsunami alerting processes and 
operational expectations. Limited opportunities for face-to-face engagement can reduce 
clarity around roles, decision timelines, and jurisdiction-specific considerations, which 
impacts coordination during tsunamis. Strengthening in-person coordination and training 
with PTWC will enhance partner collaboration and save lives in future tsunamis. 

Priority Identified Need or Gap Objective 

Low Establish 24/7 state warning point staffing for 
tsunami alerting  

Consistent after-hour tsunami 
alerting capabilities 

Low Strengthen in-person coordination and training with 
PTWC  Improved coordination with PTWC 
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Improved coordination with PTWC requires structured, in-person training and engagement 
opportunities. This effort should include development of a rotational travel schedule to 
support direct interaction between PTWC staff and territory emergency management 
partners. In-person engagements should focus on reviewing alerting workflows, decision 
timelines, communication procedures, and jurisdiction-specific operational considerations 
that are difficult to fully address through virtual coordination alone. Sustaining this capability 
requires coordination with participating jurisdictions to identify priority training needs and 
operational gaps. Feedback from Guam and American Samoa should be used to refine 
training topics, improve alignment between PTWC operations and their customer 
procedures, and support continuous improvement. In-person engagements should 
complement existing virtual coordination and exercises rather than replace them. 

PTWC should support and participate in rotational travel and in-person training efforts, with 
Guam and American Samoa engaging to strengthen coordination, improve shared 
operational understanding, and reinforce effective tsunami alerting and response. 

Capability Summary 

Capability supports the operational strength of tsunami alerting response and 
dissemination processes. Gaps in staffing, training, and funding can disrupt alert 
dissemination and reduce alerting and response effectiveness during tsunamis. Findings 
across states and territories demonstrate persistent single points of failure, limited staffing 
capacity and training, and heavy reliance on grant funding to sustain baseline operations. 
The high, medium, and low priority actions identified in this section are recommendations 
intended to strengthen system resilience, reduce operational vulnerabilities, and improve 
continuity across personnel and platforms through clear documentation. Advancing these 
capability recommendations over time will improve the stability and reliability of alert 
dissemination and support coordinated response across jurisdictions. 
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Content: High Priority 

Improve message translation capability for tsunami alerts 

Limitations in message translation capability can affect the timely and accurate 
dissemination of tsunami alerts to non-English-speaking populations. In some jurisdictions, 
including Hawaii, CNMI, Guam, American Samoa, Puerto Rico, and Alaska, translating 
messaging may depend on ad hoc processes, limited staff availability, or inconsistent 
terminology. This increases the risk of alert dissemination delays or misinterpretation during 
tsunamis. Improving message translation capabilities for tsunami alerts will ensure that all 
at-risk populations understand tsunami alert information and take quick protective actions. 

Clear and equitable public alerting requires strengthened translation capability for tsunami 
alerts. This effort should begin with identification of priority languages based on community 
needs and input from core state/territory partners. Once needed languages are identified, 
standardized translated message templates must be developed, reviewed, and 
implemented. These templates should align with official tsunami alert terminology, support 
consistent messaging across dissemination platforms, and be structured for rapid use 
during events. As applicable, templates should be incorporated into alert dissemination 
methods that directly reach the public. Duty officers responsible for disseminating alerts 
must receive training on when and how to use translated templates, including coordination 
requirements and quality control considerations. 

Priority Identified Need or Gap Objective 

High Improve message translation capability for 
tsunami alerts 

Improve message translation capability 
for tsunami alerts 

High Clarify or remove use of “still being evaluated” 
in tsunami information statements   Clear and simplified alert messaging 

High Develop operational forecast sheets to support 
tsunami decision-making 

Clear and efficient decision-making 
during tsunami response 

High Add most recent wave observation in tsunami 
bulletins in addition to the peak amplitude 

Clear and efficient decision-making 
during tsunami response 

High Update or create distant tsunami response 
plans 

Clear communication and response 
procedures for distant tsunami 
scenarios 

High Provide standardized forecast information 
through NTWC tsunami event data products 

Improved accuracy and understanding 
of tsunami hazard 

High Add most recent wave observation in tsunami 
bulletins in addition to the peak amplitude 

Improved accuracy and understanding 
of tsunami hazard 

High Update WEA message language to improve 
public understanding Clear and simplified alert messaging 
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NOAA should lead development and implementation of translated tsunami alert templates, 
with NTHMP core state/territory partners (including Hawaii, CNMI, Guam, American Samoa, 
Puerto Rico, and Alaska) supporting identification of non-English language needs and proper 
translations. 

Clarify or remove use of “still being evaluated” in tsunami information statements 

Washington, CNMI, Guam, Puerto Rico, Hawai‘i, and Alaska identified issues with clarity and 
usability in tsunami information statements issued by the TWCs. Information statements are 
typically issued when a distant earthquake or tsunami has occurred and will not impact a 
region, or when a smaller earthquake has occurred closer to a region and is unlikely to 
generate a tsunami. Some information statements include language like “the danger to 
[region] is still being evaluated” to indicate the TWCs are still evaluating the danger for a 
specific area. Several recent tsunami events started as information statements with “still 
being evaluated” phrasing which later escalated to tsunami warnings or advisories, including 
the 2022 Tonga tsunami and 2025 Kamchatka tsunami. The inconsistent use of “still being 
evaluated” in tsunami information statements (which we refer to as “undetermined 
danger”), creates significant confusion for emergency managers and the public. This affects 
decision-making, message credibility, and alignment with protective actions across 
jurisdictions. Clarifying or removing the use of “still being evaluated” language in tsunami 
information statements will streamline decision making and improve public understanding 
of tsunami alerts.  

Clear and simplified tsunami alert messaging requires the TWCs to first undertake a 
coordinated review with core state and territory partners to assess when and why this 
phrasing is being used, how it aligns with intended response actions, and whether 
clarification or removal of this phrasing would improve response and collaboration. This 
review should focus particularly on the use of tsunami information statements versus 
tsunami watches, determining clear thresholds for each alert, and how clarification between 
them can be improved. 

Should any new or revised messaging products be developed as a result, they will need to 
be reviewed and approved through established coordination processes. This includes review 
and approval through the NTHMP Warning Coordination Subcommittee (WCS), followed by 
formal approval by the NTHMP Coordinating Committee. Approved changes must then be 
provided to NOAA for implementation. Procedures associated with the revised messaging 
must be reviewed, updated, and shared to ensure consistent use across partners. Following 
implementation, revised messaging and procedures should be tested to confirm clarity, 
usability, and alignment with alerting processes. 
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This process will require coordination between the TWCs and core state/territory partners 
through the NTHMP WCS. Once approved through NTHMP, the decision will shift to the NWS 
for implementation. 

Develop operational forecast sheets to support tsunami decision-making 

Core state and territory partners, including Washington, USVI, Puerto Rico, and Oregon, 
identified the need for improved, standardized forecast information that is disseminated in 
one product. This is critical for decision-making during tsunamis. Currently, critical forecast 
information is dispersed across multiple products, requiring interpretation under pressure, 
increasing the cognitive burden on decision-makers and reducing response effectiveness. 
Developing operational forecast sheets will provide emergency managers with clear, 
consistent, comprehensive hazard information that will be easier to disseminate, improving 
life-safety decision making in a tsunami. 

One way to support reliable tsunami response decision making is through the development 
of standardized operational forecast sheets. This effort should begin with identifying key 
tsunami response information needed by emergency managers, including wave arrival times 
and amplitudes, tidal stages, current velocities, confidence levels, and operationally 
relevant context. Forecast sheets should be designed to consolidate this information into a 
clear, consistent format that supports rapid interpretation and use during both local and 
distant tsunami events. Once key information elements are identified, forecast sheet 
templates and dissemination procedures must be developed and reviewed. Feedback from 
core state/territory partners should be gathered and incorporated to refine content, format, 
and usability to ensure the products meet needs across jurisdictions. 

The TWCs should lead development and dissemination of operational forecast sheets, with 
NTHMP core state/territory partners providing input and feedback through the WCS to 
ensure the products support informed tsunami response decision-making. 

Update or create distant tsunami response plans 

Oregon, Puerto Rico, USVI, American Samoa, and CNMI identified the need for clearer 
communication and response procedures specific to distant tsunami scenarios. Existing 
plans may be outdated, incomplete, or inconsistently applied, which can impact partner 
coordination, public messaging, and response actions during tsunami events where 
impacts are delayed but potentially widespread. Updating or creating distant tsunami 
response plans will allow states and territories to improve communication and response 
effectiveness for distant tsunamis, saving lives and property. 

Coordinated response to distant tsunamis requires new or updated distant tsunami 
response plans. This effort should begin with reviewing any existing plans to understand 
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current assumptions, roles, and procedures. Based on this review, gaps and information 
needs should be identified, including decision timelines, coordination requirements, 
communication strategies, and alignment with current tsunami alert products. Once 
updates are completed, new or revised plans should be finalized and shared with critical 
response partners to support consistent understanding and coordinated implementation. 
Distribution should ensure that partners responsible for alerting, public communication, 
and response actions are familiar with the plans and understand their roles during distant 
tsunamis. Periodic testing and review should be conducted to keep plans current as 
procedures, systems, and understanding of distant tsunami risks evolve. 

States and territories that participated in Phase 1 of this project developed Tsunami Alerting 
and Response Timelines for their respective jurisdictions. These documents provide critical 
insight into the flow of information and communication from the moment a tsunami is 
detected to the moment the alert reaches the public. The information documented within 
the timelines can be a foundation for building on state and territory understanding of roles, 
responsibilities, and communication and response processes to better coordinate with 
partners. 

Oregon, Puerto Rico, USVI, American Samoa, and CNMI should lead review, updating, and 
distribution of distant tsunami response plans for their respective jurisdictions to support 
coordinated and effective response to distant tsunamis. 

Provide standardized forecast information through NTWC tsunami event data 
products 

California noted that access to consistent, machine-readable tsunami forecast information 
is necessary to support state/territory decision-making during tsunami events. While NTWC 
provides tsunami event data products, variability in access methods, content 
understanding, and local use limits the ability of emergency managers to consistently utilize 
forecast information in decision-making. Providing standardized forecast information via 
Tsunami Event XML files will allow California to improve localized decision making in 
tsunami response. 

Improved decision support requires standardized access to and use of NTWC tsunami event 
data products, including the Tsunami Event XML (TEX) static web link. This effort should 
include updates to tsunami.gov to support reliable access to TEX data and evaluation of 
state/territory data needs required for decision-making. Requirements for accessing and 
using the data, including technical and software system considerations, must be identified 
to ensure usability across jurisdictions. 
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Once data access requirements are defined, standard practices for use of TEX files should 
be developed through the NTHMP WCS to support consistent interpretation and application. 
States and territories should then develop and test internal processes and procedures for 
incorporating TEX data into alerting, situational awareness, and response processes. Testing 
and exercising should confirm that data can be accessed reliably and applied effectively 
during tsunamis. 

NTWC and PTWC should lead development and standardization of tsunami event data 
products, with NTHMP core state/territory partners implementing and testing procedures for 
operational use. NOAA’s GSL and PMEL should support data integration and technical 
considerations as needed to ensure sustained and reliable access. 

Add most recent wave observation in tsunami bulletins in addition to the peak 
amplitude 

During tsunamis, the information contained in tsunami bulletins is updated as new 
observations, forecast results, and data become available. This ensures emergency 
managers and response partners retain situational awareness throughout the response. 
However, one piece of information which may not update is the maximum wave amplitudes. 
This static data, while helpful in anticipating local impacts, does not provide decision-
makers with information about real-time impacts over the course of a tsunami, which can 
last for 24 or more hours. Core state and territory partners identified that including updated 
wave amplitude information throughout the duration of a tsunami is also important for 
understanding when conditions have increased, decreased, or otherwise changed. Adding 
the most recent wave observation in tsunami bulletins improves decision making during 
tsunami response to protect life safety. 

To accomplish this recommendation, the TWCs should assess the feasibility of adding 
updated wave amplitude data to the tsunami bulletins alongside maximum wave 
amplitudes. This may be possible in the current system or may require ATOMS upgrades. 
Once the method for adding this information has been identified, a standard should be 
developed in collaboration with state and territory core partners to define the wave 
amplitude metric that is best suited for the needs of emergency management agencies. 
Testing and exercising should then take place to ensure the new information is accurately 
and reliably produced.  

NOAA’s TWCs should lead this effort, in close coordination with core NTHMP state/territory 
partners through the NTHMP WCS. 
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Update WEA message language to improve public understanding 

WEA messaging is part of a critical suite of tools used to alert the public to a confirmed or 
expected tsunami threat. Upon issuance of a tsunami warning, the warning message coding 
automatically triggers the IPAWS system to send out WEA messages to cell phones in 
specified areas of coastal states and entire territories. Currently, the tsunami WEA language 
used across the nation includes vague language such as “may impact coasts near you” 
immediately followed by “you are in danger.” This unclear language has caused public 
confusion and delays in protective actions in previous events, including the 2024 Off-Shore 
Cape Mendocino, California earthquake that led to a tsunami warning. Updating the WEA 
language in tsunami warning messages will save lives by reducing panic and empowering 
the public to take appropriate protective actions based on their geographic location. 

This gap is currently being addressed. This issue was brought forward by California to the 
NTHMP WCS at the end of 2024, after which WCS state and territory partners worked to 
identify updates to the English and Spanish WEA language through a series of discussions 
during 2025. Once approved by WCS members, these solutions were then reviewed by 
Spanish-speaking experts in the NTHMP and passed to the NTHMP Coordinating Committee 
for a formal vote. NOAA then passed the approved language changes to their Social Science 
team for review. The updated language will be put into effect in spring of 2026.  

 

Content: Medium Priority 

Priority Identified Need or Gap Objective 
Medium Resumption of PTWC social media alert 

dissemination 
Increase redundancy and availability 
of public messaging 

Medium Incorporate forecasted current speeds into 
tsunami bulletins 

Improved decision support 
information 

Medium Strengthening federal coordination for tsunami 
messaging and response 

Improved coordination on messaging 
content and alerting and response 
procedures 

Medium Update the PTWC User’s Guide to improve 
understanding of products and procedures 

Improved understanding of PTWC 
procedures and products 

Medium 
Formalize tsunami SOPs and response plans 
across federal, state, territory, tribal, local and 
private-sector partners 

Improved coordination on messaging 
content and alerting and response 
procedures 

Medium Update NTWC procedures to support clear and 
simplified cancellation messaging Clear and simplified alert messaging 

Medium Standardize access to tsunami data, tools, and 
institutional knowledge 

Maintain institutional knowledge of 
tsunami hazards 
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Resume PTWC social media alert dissemination 
Redundancy and availability of public tsunami messaging are limited when social media is 
not used as an official dissemination pathway during tsunamis. The absence of authoritative 
messaging on social media platforms can delay public access to timely information and 
place an additional communication burden on state/territory partners during fast-moving 
high-risk events. USVI, CNMI, Guam, and America Samoa identified that expanded 
redundancy in public alerting requires resumption of social media alert dissemination by 
PTWC. Resuming PTWC social media alert dissemination will provide the public with critical 
tsunami alert information from verified sources, empowering those at risk to take 
appropriate protective actions. 

This effort should include automation of tsunami bulletin posting to official social media 
platforms to ensure timely and consistent message delivery. Automated posting should align 
with issued alert products and support rapid dissemination during both local and distant 
tsunami events. In addition to automation, standardized canned messaging and suitable 
graphics must be developed to support clear and recognizable public communication. 
Messaging products should reinforce official alert information and protective action 
guidance. Social media accounts should be actively promoted in coordination with core 
state and territory partner agencies to increase visibility, trust, and public awareness of 
tsunami information sources. Much of the work done on social media by NTWC can be used 
as a starting point for PTWC’s efforts, and both TWCs should work to align their social media 
messaging and processes. 

PTWC should lead the efforts to resume and sustain social media alert dissemination for the 
agency, in coordination with both NTWC and NTHMP core state/territory partners.  

Incorporate forecasted current speeds into tsunami bulletins 

Tsunami bulletins do not currently include forecasted tsunami current speed information, 
limiting the ability of emergency managers, coastal decision-makers, and mariners to fully 
understand expected maritime impacts. This information is particularly helpful during 
advisory-level tsunami waves, in which strong and unusual currents are a major threat. 
Without current speed data, situational awareness related to harbor conditions, 
navigational hazards, and infrastructure risk may be incomplete during tsunamis. 
Incorporating forecasted current speeds into tsunami bulletins will protect lives and 
property by improving decision making and response. 

Improved decision support requires incorporation of current speeds into tsunami 
forecasting and bulletin products. This effort depends on completion of ATOMS upgrades to 
support integration of additional data elements. An assessment should be conducted to 
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identify tsunami-capable tide gauges across the nation that currently collect current speed 
data and determine where gaps exist in observational coverage. Where necessary, additional 
tsunami-capable tide gauges that can collect current speed data should then be installed to 
support forecasting needs. 

Once current speed observations are available, this data should be incorporated into 
tsunami forecasting to support model validation and impact assessment. Forecasted 
current speed information should then be integrated into tsunami bulletins in a clear and 
consistent manner to ensure it can be readily interpreted and utilized by decision makers. 
Bulletin content should support decision-making related to maritime safety, port operations, 
and coastal response actions. Testing and exercising will be necessary to ensure current 
speed information displays properly and response partners understand how to utilize it. 

The TWCs should lead assessments, forecast integration, and incorporation of current 
speed information into tsunami bulletins to support enhanced situational awareness and 
decision support. NTHMP core state/territory partners should coordinate on identification of 
locations for new tsunami-capable tide gauges that can collect current speed data, as well 
as collaboration with NOAA on how current speed information is included in bulletins. 

Strengthening federal coordination for tsunami messaging and response 

Core state and territory partners, including USVI, CNMI, American Samoa, California, 
Alaska, Washington, and Puerto Rico, identified the need for stronger coordination with 
federal partners to support consistent tsunami messaging and aligned alerting and response 
procedures. Limited engagement across federal agencies can result in fragmented 
messaging, unclear roles during tsunami alerting and response, and missed opportunities 
to leverage federal capabilities during tsunamis. Strengthening federal coordination for 
tsunami messaging and response will improve response effectiveness, saving lives. 

Improved coordination for tsunami messaging and response requires deliberate 
engagement with federal partners involved in maritime operations, public safety, and 
emergency response. This effort should begin with state/territory and federal partners 
working together to identify gaps in federal partner representation within existing tsunami 
messaging, alerting, and response planning efforts. Based on this assessment, appropriate 
methods for outreach and coordination can be determined, including use of working groups, 
the NTHMP WCS, or other structured coordination mechanisms that support regular 
engagement. Once coordination pathways are established, targeted engagement with key 
federal partners should clarify alerting and response roles, improve information sharing, and 
strengthen relationships before tsunamis occur. Coordination with the USCG and the Navy 
should focus on identifying appropriate points of contact, aligning messaging expectations, 
and integrating federal partners into exercises and planning efforts where appropriate. 
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NTHMP core state/territory partners, including USVI, CNMI, American Samoa, California, 
Alaska, Washington, and Puerto Rico, should lead efforts to strengthen federal coordination 
for tsunami messaging and response, with federal partners participating to support 
consistent communication, coordinated response actions, and sustained interagency 
relationships. The TWCs and NWS WFOs should leverage their federal partnerships to assist 
with these efforts. 

Update the PTWC User’s Guide to improve understanding of products and procedures 

Limited familiarity with PTWC products and procedures can affect how tsunami information 
is interpreted and applied by emergency management partners during events. Guam and 
CNMI reported that PTWC User’s Guides, which outline tsunami alert definitions, 
procedures, and products, have been helpful resources to share with their local elected 
officials. However, Guam and CNMI’s combined User’s Guide was last updated in 2014. 
While not reported, American Samoa’s was also last updated in 2014. Without clear, 
updated information, there is an inconsistent understanding of available products, updates 
to products, and alerting processes, which delays decision making, reduces planning 
effectiveness and creates variability in how information is used across jurisdictions. This 
recommendation is especially prudent given the ongoing efforts to unify the two TWCs. 
Updating the PTWC User’s Guide will improve Guam and CNMI’s understanding of tsunami 
alert dissemination and response coordination at the federal level, empowering these 
territories to save lives. 

Improved understanding of PTWC procedures and products requires an updated PTWC 
User’s Guide, developed in coordination with state and territory partners. This effort should 
begin with PTWC outreach to partners to gather input on how the User’s Guide is currently 
used and where clarification and revision are needed. The existing User’s Guide should then 
be reviewed to identify outdated content, gaps in information, and areas requiring additional 
clarification or context. Based on the results of this work, updates should be drafted to 
clearly describe PTWC products, procedures, and expectations for use during tsunamis. 
Revised content should focus on clarity, usability, and alignment with current operations. 
Once finalized, the updated User’s Guide should be published and shared broadly with state 
and territory partners to support consistent understanding and application. The User’s 
Guide should also be used in internal and external training, testing, and exercising to ensure 
accuracy and familiarity with its content. 

PTWC should lead coordination, review, and publication of updates to the User’s Guide to 
support consistent and informed use of PTWC tsunami products and procedures, in 
collaboration with Guam and CNMI.  
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Formalize tsunami SOPs and response plans across federal, state/territory, tribal, 
local, and private-sector partners 

USVI, Washington, Alaska, and Puerto Rico identified that inconsistent or informal 
documentation of tsunami response procedures across federal, state/territory, tribal, local, 
and private-sector partners can limit coordination during tsunamis. When roles, 
responsibilities, and coordination expectations are not clearly documented and shared, 
response actions may be delayed or misaligned, reducing overall effectiveness and 
increasing reliance on ad hoc coordination. Formalizing tsunami SOPs and response plans 
will improve response effectiveness and efficiency, saving lives and protecting property. 

To improve coordination, tsunami procedures require formal documentation of roles and 
responsibilities across all partners. This effort should begin with identifying gaps in existing 
federal, state/territory, tribal, local, and private-sector tsunami response documentation, 
including missing procedures, outdated plans, and unclear roles and responsibilities. Based 
on this assessment, coordination with partners will then need to establish new or updated 
tsunami SOPs and response plans that clearly define roles, communication protocols, and 
decision-making responsibilities in coordination with tsunami SMEs at state/territory 
emergency management agencies. Tsunami SOPs and response plans should be tested 
through exercises to validate procedures, confirm partner coordination, and identify areas 
for improvement. Exercise outcomes should be used to refine documentation and 
strengthen relationships among participating agencies. Ongoing coordination and periodic 
review will support sustained alignment as partners, systems, and practices evolve. 

NTHMP core state/territory partners, including USVI, Washington, Alaska, and Puerto Rico, 
should lead coordination efforts to formalize tsunami SOPs and response plans with federal, 
state/territory, tribal, local, and private-sector partners to support improved coordination, 
clarified roles, and strengthened interagency relationships during tsunamis. 

Update NTWC procedures to support clear and simplified cancellation messaging  

The TWCs only issue official alert cancellation messages for tsunami watches, advisories, 
and warnings. California and Washington identified that the lack of a follow-up cancellation 
message for areas that were listed in an information statement as “danger still being 
evaluated” leaves local authorities without an official notification from the TWCs that there 
is no tsunami danger. To address this issue, California and Washington identified the need 
for tsunami bulletins to have consistent language and formatting for cancellations for all 
alert levels, including any areas listed as “danger still being evaluated” in previous 
information statements. Updating NTWC procedures to support clear and simplified 
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cancellation messaging will improve decision making in tsunami response and reduce 
confusion for the public. 

Clear and simplified alert messaging requires updated NTWC procedures for issuing and 
disseminating tsunami cancellation information. NTWC should review and modify bulletin 
formats and language used for cancellation messaging to improve clarity. In addition to 
bulletin updates, corresponding changes must be made to tsunami.gov to ensure 
cancellation information is displayed consistently across public-facing platforms. Updates 
should ensure that cancellation messaging is clearly distinguished from active tsunami 
alerts (watch, advisory, warning) and provide unambiguous guidance on the status of the 
danger. Procedures for issuing and updating cancellation messages should be documented 
and integrated into operational workflows to support consistent use during tsunamis. 

The TWCs should lead development and implementation of updated procedures, bulletin 
modifications, and tsunami.gov updates to support clear, simplified, and consistent 
tsunami cancellation messaging for all alert levels, including information statements 
containing “danger still being evaluated.” NTHMP core state/territory partners should 
collaborate with the TWCs through the NTHMP WCS to ensure cancellation language used 
is clear, concise, and consistent across alert levels. 

Standardize access to tsunami data, tools, and institutional knowledge  

Puerto Rico and American Samoa identified challenges in maintaining institutional 
knowledge related to tsunami hazards, alerting processes, and response procedures. In 
these jurisdictions, critical alert dissemination processes rely on elected officials or local 
leaders that cycle on a consistent basis, leading to a loss of knowledge unless 
documentation is in place to support continuity. These conditions can reduce confidence in 
decision-making during tsunamis and lead to delays in alert dissemination. Standardizing 
access to tsunami data, tools, and institutional knowledge in Puerto Rico and American 
Samoa will improve understanding of tsunami alerting and response, reduce delays in 
decision making, and protect lives and property. 

Sustained tsunami preparedness requires standardized access to core data, tools, and 
institutional knowledge. This effort should begin with assessing existing resources and 
identifying gaps in data availability, documentation, and accessibility. Key materials to 
update or create may include alerting procedures, decision support tools, local hazard 
information, contact lists, and historical lessons learned that support tsunami response and 
coordination. Once resource needs are identified, standardized templates should be 
developed to organize and share critical tsunami information. These templates should be 
structured to support local customization while maintaining consistency across 
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jurisdictions. Materials should be maintained in accessible formats and locations to ensure 
duty officers and emergency management staff can quickly locate and utilize information 
during both routine operations and emergency conditions. 

Puerto Rico and American Samoa should lead efforts to assess resource needs and develop 
standardized templates and processes to maintain institutional knowledge and support 
sustained tsunami alerting and response capability. Request support as needed. 

 

Content: Low Priority 

 

Organize tsunami impact information by geographic region within bulletins 

Core state and territory partners identified the need to better organize the information within 
tsunami alert bulletins to make information easier to find, improving decision making efforts. 
Currently, tsunami wave observations are listed in one long section without any clear form 
of organization. This makes finding wave observations for locations in a specific state or 
territory extremely difficult. Washington and USVI suggest ordering tsunami observations by 
geographic region to solve this issue and to better align with the organization of the rest of 
the bulletin. Organizing tsunami impact information by geographic region in bulletins will 
improve decision making and public understanding of tsunami alerts. 

This effort may depend on completion of ATOMS upgrades to ensure system functionality 
supports structured presentation of regional impact data. Bulletin formats should be 
updated to group forecasted impacts, observations, and threat information by geographic 
area in a consistent and intuitive manner that aligns with decision-making needs. Once 
implemented, regionally organized bulletin content should be used consistently across the 
TWCs to support rapid interpretation and application by emergency managers. Procedures 
for generating and reviewing regionally structured bulletins should be documented to ensure 
clarity, consistency, and reliability. 

The TWCs should lead development and implementation of regionally organized bulletin 
formats, with support and collaboration from NTHMP core state/territory partners. 

Priority Identified Need or Gap Objective 

Low Organize tsunami impact information by geographic 
region within tsunami bulletins 

Improved decision support 
information 

Low Standardize review and approval of protective action 
guidance within ATOMS hazard information dialog   

Improved decision support 
information 
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Standardize review and approval of protective action guidance within ATOMS hazard 
information dialog 

The hazard information dialog is a component of AWIPS that allows duty officers at the TWCs 
to select the statements regarding expected tsunami impacts and protective actions that 
are included in tsunami bulletins. These statements provide key information about the 
tsunami hazard and recommended protective actions. However, there are no procedures in 
place to guide duty officer decision making as to which statements should be incorporated 
for specific alert levels, resulting in inconsistent and unclear use. Additionally, it is unclear 
how these statements were developed and when they were last updated. Developing and 
implementing a review and approval process of protective action guidance within the hazard 
information dialog will improve consistency in tsunami bulletin messaging and reduce 
delays in the public taking protective actions.  

To improve decision support, protective action guidance within ATOMS requires a 
standardized review and approval process. This effort should begin with NTHMP partners 
working with NOAA to establish regular review frequency. NOAA should provide NTHMP 
partners with the current list of protective action guidance phrases programmed within TWC 
systems for review. NTHMP partners should review the guidance for clarity, consistency, and 
alignment with best practices and provide recommended edits to NOAA. 

NOAA should incorporate agreed-upon edits and implement an appropriate review cycle to 
ensure protective action guidance remains current and consistent across tsunami bulletins. 
Updated guidance should be accompanied by clear expectations for operational use. 

This effort should be supported by NOAA, the TWCs, and NOAA’s Global Systems Laboratory, 
with NTHMP core state/territory partners responsible for review and recommended updates. 

Content Summary 
Content supports clear, actionable tsunami alerting and coordinated response across all 
levels of government. Bulletin information and structure, response plans that incorporate 
clearly defined procedures, and accessible messaging all influence how information is 
interpreted for effective decision making during a tsunami. States and territories identified 
gaps in standardized operating procedures, documented coordination with key partners, 
and key information needed for the public. The high, medium, and low priority actions 
identified in this section are recommendations intended to strengthen documentation, 
enhance coordination, and support consistent messaging. Advancing these content 
recommendations will improve understanding of alert information so at-risk communities 
can take the protective actions needed to save lives. 

Return to top of section. 
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Conclusion 
As low-frequency high-impact events, tsunamis pose unique challenges to coastal states 
and territories in the United States. Like many natural hazards, tsunamis cannot be 
prevented or predicted. Coastal communities have at most hours of warning before the first 
waves of a tsunami arrive - and in the worst cases, just minutes. A reliable, timely, and 
accurate tsunami alert system is vital for protecting the lives of the millions of people who 
live, work, and recreate in tsunami hazard zones across the nation.  

This document is the first of its kind and represents a comprehensive, state- and territory-
informed analysis of tsunami alerting across the United States. Through this multi-year 
process, core state and territory partners of the National Tsunami Hazard Mitigation Program 
(NTHMP) documented existing alerting procedures, identified gaps, needs, and challenges  
to alert coverage, capability, and content, and evaluated the potential impacts of changes to 
the current tsunami alert level system. These findings are based on state and territory 
partner input via tsunami alerting and response timelines, gap assessments, surveys, 
facilitated discussions, and documented procedures collected throughout all phases of the 
project. Together, they reflect the current operational reality of tsunami alerting systems in 
the United States, including technical limitations, staffing and funding constraints, and the 
diverse geographic and demographic contexts in which alerts must function. An 
implementation strategy that includes key steps, roles, and responsibilities provides 
recommendations for addressing these gaps and needs. 

Tsunami alerting is an ever-evolving system. This document is intended to support continued 
improvement and refinement of this system by establishing a clear baseline of current 
capabilities and a structured approach for addressing high priority needs over time. 
Thorough analysis and assessment of a system as complex as tsunami alerting is essential 
when millions of lives depend on this system for life-safety. Assessments should be 
undertaken at any time major changes to the system are proposed and/or there are major 
findings post-tsunami. This includes modifications to the current tsunami alert levels, 
upgrades and changes in hardware and software technology, changes driven by funding, and 
lessons learned through exercises and tsunamis.  

This analysis identified critical gaps in tsunami alert coverage, capability, and content across 
the United States that increase risk to life safety for millions of people. The 
recommendations outlined in this report are intended to support practical improvements to 
tsunami alerting to address these gaps, recognizing each recommendation will require 
different approaches and timelines. This effort does not assume a perfect system, nor does 
it require agreement by all partners on every issue. Instead, it captures what partners 
collectively understood at the time of publishing based on subject matter expertise, real-
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world experience, and established procedures. Most importantly, it provides a shared 
foundation for prioritizing actions that can be realistically pursued within current and future 
constraints. 

The completion of this United States Tsunami Alerting Analysis was an extensive 
collaborative effort by the NTHMP core state, territory, and federal partners who are 
responsible for tsunami alerting. Equitable, fully informed coordination among federal, 
state, territory, tribal, local, public, and private-sector partners is essential for ensuring the 
recommendations outlined in this document are addressed with care and speed. Millions of 
people are at risk. The next catastrophic tsunami could happen at any time. 

  
Figure 22 A crowded beach on a hot summer day (Microsoft Stock Photos) 
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Appendix A: Acronym List 
 

ASDHS-TEMCO American Samoa Department of Homeland Security and Emergency 
Management Territorial Emergency Management Coordination Office 

AK DHS&EM Alaska Division of Homeland Security and Emergency Management 
ATOMS AWIPS Tsunami Operations Messaging Service 
AWIPS  Advanced Weather Interactive Processing System  
Cal OES California Governor’s Office of Emergency Services 
CNMI Commonwealth of the Northern Mariana Islands 
CNMI HSEM Commonwealth of the Northern Mariana Islands Homeland Security 

and Emergency Management 
CO-OPS Center for Operational Oceanographic Products and Services 
DART Deep-ocean Assessment and Reporting of Tsunamis 
EAS  Emergency Alert System  
ECC Emergency Communications Center 
EMWIN  Emergency Managers Weather Information Network  
EOC Emergency Operations Center 
FCC  Federal Communications Commission  
FIPS Federal Information Processing Standard 
FEMA  Federal Emergency Management Agency  
GHS OCD Guam Homeland Security Office of Civil Defense 
GOES Geostationary Operational Environmental Satellite(s) 
GSL Global Systems Laboratory 
HIEMA Hawaiʻi Emergency Management Agency 
IDSS Impact-based Decision Support Services 
IPAWS  Integrated Public Alert and Warning System  
ITIC International Tsunami Information Center 
ITIC-CAR International Tsunami Information Center Caribbean Office 
MES Mitigation and Education Subcommittee 
MMS Mapping and Modeling Subcommittee 
NAWAS  National Warning System  
NDBC National Data Buoy Center 
NOAA  National Oceanic and Atmospheric Administration  
NTHMP National Tsunami Hazard Mitigation Program 
NTWC  National Tsunami Warning Center  
NWR  NOAA Weather Radio  
NWS  National Weather Service  
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NWWS  NOAA Weather Wire Service  
OEM Oregon Department of Emergency Management 
PACWAVE Pacific Wave Exercise 
PMEL Pacific Marine Environmental Laboratory 
PR Puerto Rico 
PREMB Puerto Rico Emergency Management Bureau 
PRSN Puerto Rico Seismic Network 
PTWC  Pacific Tsunami Warning Center  
SIMs Scenario Information Messages 
SMART Science Monitoring and Reliable Telecommunications 
SMS Short Message Service 
SOP Standard Operating Procedure 
SWP State Warning Point 
TEX Tsunami Event XML 
TWCs Tsunami Warning Centers 
TWERA Tsunami Warning Education and Research Act 
USCG  United States Coast Guard  
USGS United States Geological Survey 
USVI United States Virgin Islands 
VITEMA Virgin Islands Territorial Emergency Management Agency 
WA EMD  Washington State Emergency Management Division  
WEA Wireless Emergency Alerts 
WCS Warning Coordination Subcommittee 
WFO Weather Forecast Office 
  

  









Medium Fully implement and test Special 
Procedure Areas

Improve alert 
dissemination

NTWC, NOAA Global 
Systems Lab, WA

Update ATOMS system 

Draft SOPs for utilizing Special Procedure Areas 
2 years  

Medium
Consistent funding for and 
increased number of DART buoys

Improved monitoring 
and forecasting 
capability 

NOAA, NWS, HI, PR, 
WA, CA, NDBC, 
USCG, 

Assess of current DART buoy coverage and operational 
use 

Identify and review key proposed locations  

Purchase, install, and test equipment 

5 years

Low
Implement statewide siren 
system monitoring to improve 
alerting capability

Improve siren 
operability

AK

Assess current siren system for any necessary upgrades 
required to bring all sirens online under one software 
system

Purchase and install compatible software to monitor and 
control siren network

Test and exercise use of software to monitor, maintain, 
and activate sirens

5 years

Low
Tsunami.gov banner to include 
inner coast of WA when under 
alert 

Improve alert 
dissemination

NTWC, WA Completion of Tsunami.gov updates  1  year

Low
Aligned siren capabilities across 
the state

Standardized  siren 
operability

CA

Gather and analyze information about existing siren 
systems across the state

Develop tsunami-specific standard procedures for siren 
operation with local input

Test and exercise procedures and update as needed

5 years







Medium
Incorporate forecasted current 
speeds into tsunami bulletins 

Improved decision 
support information

AK, WA, Guam, 
CNMI, TWCs

ATOMS software completion  

Assessment of tsunami capable tide 
gauges that also collect current speed 
data 

Install additional tsunami capable tide 
gauges that collect current speed data 

Inclusion of current speed data in 
tsunami forecasting  

Integration of data into tsunami bulletin 
information 

5 years

Medium
Strengthening federal 
coordination for tsunami 
messaging and response 

Improved coordination on 
messaging content and 
alerting and response 
procedures

USVI, CNM, AS, CA, 
AK, WA, PR

Identify current gap in federal partner 
representation in Tsunami messaging 
and alerting and response planning 
efforts 

Determine best method of outreach 
and coordination with partners

Coordinate with USCG and Navy to 

5 years

Medium
Update the PTWC User’s Guide 
to improve understanding of 
products and procedures 

Improved understanding 
of PTWC procdures and 
products

Guam, CNMI

Review existing PTWC user guide  

Identify information gaps and needs 
with input from core partners 

Draft and publish updates 

2 years

Medium

Formalize tsunami SOPs and 
response plans across federal, 
state, and private-sector 
partners 

Improved coordination on 
messaging content and 
alerting and response 
procedures

USVI, WA, AK, PR

Identify gaps in federal and private 
sector formal documentation for 
tsunami response planning 

Coordination with federal and private 
sectors partners to establish new and 
improved tsunami response plans 

5 years

Medium
Update NTWC procedures to 
support clear and simplified 
cancellation messaging  

Clear and simplified alert 
messaging 

WA, CA, NTWC

ATOMS Software completion  

NTWC coordinate with NTHMP partners 
on cancellation messaging updates, 
including modifying tsunami.gov 

NTWC update cancellation procedures 
as necessary

Test and exercise updated procedures

2 years



Medium
Standardize access to tsunami 
data, tools, and institutional 
knowledge

Maintain institutional 
knowledge of tsunami 
hazards

AS, PR

Assess existing tsunami data, tools, 
and documentation to identify gaps in 
availability and access

Compile critical resources such as 
alerting procedures, decision tools, 
contact lists, and lessons learned

Develop standardized templates to 
organize and share tsunami information

Store materials in accessible locations 
and formats for use during operations 
and emergencies

2 years

Low
Organize tsunami impact 
information by geographic region 
within tsunami bulletins

Improved decision 
support information

TWCs ATOMS software completion 2 years

Low

Standardize review and approval 
of protective guidance within 
ATOMS hazard information 
dialogs 

Improved decision 
support information

NWS, TWCs, NOAA 
GSL, NTHMP

NTHMP partners work with NOAA to 
establish frequency of review

NOAA provide current list of protective 
action guidance phrases programmed 
in TWC system to NTHMP for review and 
editing

NTHMP partners review protective 
action guidance and provide NOAA any 
edits

2 years
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Appendix C: Phase 2 Gaps, Needs, and Challenges Documents 
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