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Executive Summary 

The National Tsunami Hazard Mitigation Program (NTHMP) is a federal/state partnership 
tasked with improving the tsunami readiness of United States coastal areas at risk of life-
threatening tsunami inundation. At the time this review was initiated, it was required by law that 
the program be reviewed every five years. This document is a statement of the findings and 
recommendations of the 2017 program review team.  
  
The team notes that many of the NTHMP’s original goals have been successfully reached and 
that the program is moving ahead to address appropriate next-level goals. The reviewers were 
impressed by the cooperation and mentorships between NTHMP partners, by the many examples 
of cost-sharing and innovation, and by the collaboration between federal partners, state 
emergency managers, and academia. The reviewers recognize this exemplary performance 
occurred despite uncertain funding.  
 
Areas of concern that the team believes the NTHMP should address include: 
  
Subcommittee Structure: Recommend increased interaction between and coordination among 
the three subcommittees. Suggest the possible creation of additional subcommittees focused 
specifically on mitigation (beyond education and outreach) and recovery — “next-level” goals. 
 
Product Guidance: Recommend developing internal guidance to produce a more uniform 
product appearance across NTHMP partners. 
 
Tsunami Sources: Recommend models and maps include non-seismic sources of concern to 
partners. 
 
Business Acceptance: Recommend identifying practices to overcome the resistance of coastal 
industries and tourism to the display of tsunami information. 
 
Delivering the Product: Recommend developing workable methods to get tsunami maps and 
products to emergency managers on the East Coast where tsunamis are considered low 
probability events. 
 
New Partners: Recommend expanding NTHMP membership and participation to include the 
National Science Foundation, the U.S. Coast Guard, the U.S. Army Corps of Engineers, and 
others with shared interests, such as non-NTHMP state and territorial agencies and not-for-profit 
organizations. 
 
Social Science: Recommend partner states and territories recruit social scientists as needed for 
program assessment. Suggest submitting relevant research proposals to the National Science 
Foundation for direct grant funding. 
 
Also see Consensus Recommendations and Recommended Follow-Up Actions on Page 16. 
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Introduction 

A periodic review of the National Tsunami Hazard Mitigation Program (NTHMP) was required 
by the Tsunami Warning and Education Act (TWEA), Public Law 109-479, Title VIII, which 
was the law in effect at the time this review was conducted. 
 
This review was conducted to inform the NTHMP Coordinating Committee and the NTHMP 
federal agency sponsor, the National Oceanic and Atmospheric Administration (NOAA), on the 
activities of the NTHMP, including achievements, structure, operations, and areas of 
improvement. This review will be particularly helpful as the NTHMP updates its strategic plan. 
 

Methods 

The NTHMP Chair, Dr. Grant Cooper, appointed a work group in February, 2016, to plan for the 
2017 NTHMP review. The work group members were: Dr. Jonathan Allan, Ms. Tamra Biasco, 
Mr. Kevin Miller, Mr. Tim Walsh, Mr. Paul Whitmore, and Mr. Rick Wilson. The group was 
facilitated by NTHMP Administrator Dr. Rocky Lopes. 
 
This work group devised questions (Appendix B) for the review team (Appendix C) to use as a 
basis for their work and their queries to NTHMP members during the review. This group also 
considered and nominated people to serve on the review team. 
 
Rocky Lopes reached out to the review team nominees and recruited them to participate in the 
review. All of them voluntarily agreed to serve as reviewers without compensation. 
 
The review team members traveled to Portland, Oregon, to observe the following in-person 
NTHMP meetings held January 30 to February 3, 2017. (Meeting agendas, presentations, and list 
of attendees: http://nws.weather.gov/nthmp/2017annualmeeting/index.html) 
 

• Subcommittee Meetings: Mitigation and Education Subcommittee (MES), Mapping and 
Modeling Subcommittee (MMS), and Warning Coordination Subcommittee (WCS) 

• Subcommittee Collaboration Meeting: Facilitated discussion of MES and MMS 
membership 

• NTHMP Leadership – Meeting with Chair, Administrator, NOAA Sponsor, 
representatives from the Federal Emergency Management Agency (FEMA) and the U.S. 
Geological Survey (USGS), and the eight NTHMP subcommittee Co-Chairs 

• NTHMP Annual Meeting 
• NTHMP Partners Day 
• NTHMP Grantees Meeting 
• NTHMP Strategic Planning/Coordination Meeting 
• NTHMP Coordinating Committee Meeting 

 

http://nws.weather.gov/nthmp/2017annualmeeting/index.html
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After participating in these meetings, review team members submitted initial reports to Rocky 
Lopes who consolidated them and worked with them on preparing this final report. The 
information, comments, and recommendations presented in this report are those of the members 
of the review team, and not of the NTHMP Administrator or any federal, state, or territory 
agency. 
 

Report of the NTHMP Review Team 

Preamble  

The appropriate criteria for evaluating the NTHMP can be best understood in terms of the 
Disaster Impacts Model originally proposed by Lindell and Prater (2003) and later extended 
(Lindell et al., 2006) and adopted elsewhere (Lindell, 2013; NRC, 2006). This model can guide 
the design and implementation of community hazard management programs by identifying the 
critical activities needed to minimize disasters’ physical impacts (casualties and damage) and 
social impacts (psychosocial, demographic, economic, and political). 
 
Tsunamis are rare events, so it is not feasible to assess NTHMP effectiveness by assessing an 
annual reduction in physical and social impacts. Instead, Figure 1 indicates that the program’s 
effectiveness can be measured by the degree to which coastal communities that are high in pre-
impact conditions (hazard exposure, physical vulnerability, and social vulnerability) implement 
emergency management interventions (hazard mitigation, emergency preparedness, and recovery 
preparedness) that supplement improvised disaster response and recovery actions.  
 
Figure 1. Disaster Impacts Model (from Lindell et al., 2006) 
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Communities’ pre-impact conditions can be assessed by using tsunami models to identify areas 
with high-hazard exposure, which arise from people’s occupancy of geographical areas likely to 
be inundated by tsunamis. Few people are able to survive inundation by tsunami waves, so 
assessments of physical vulnerability focus on the structural vulnerability and the extent to which 
buildings in the inundation zone are able to protect occupants from tsunami waves. Assessment 
of social vulnerability addresses the limitations in some population segments’ physical 
(buildings, contents), psychological (knowledge, skills, and abilities), social (community 
integration), economic (financial savings), and political (public policy influence) resources. 
Households with higher social vulnerability are more likely to experience a variety of negative 
outcomes in disasters (Van Zandt, 2012). 
 
The NTHMP’s functional subcommittee structure indicates an emphasis on assessing hazard 
exposure (Mapping & Modeling) and facilitating emergency preparedness/response (Warning 
Coordination and Mitigation & Education). In the area of emergency preparedness/response, 
community organizations (especially emergency management agencies), businesses, and 
households can undertake activities in emergency assessment, hazard operations, population 
protection, and incident management (see Lindell et al., 2006, 2007; Perry & Lindell, 2007).  
 
Tsunamis generate distinctive demands in two aspects of emergency assessment—threat 
detection/assessment and hazard monitoring. Individuals in businesses and households must be 
able to interpret environmental cues (e.g., earthquake shaking and unusual ocean behavior) to 
assess the threat of local tsunamis whereas the tsunami warning centers (TWCs) detect and 
assess the threat from regional or remote tsunamis.  
 
Tsunamis also generate some distinctive demands in three aspects of population protection 
(protective action selection, population warning, and protective action implementation) because 
the rapid onset of local tsunamis requires households to immediately select and implement the 
appropriate protective action. Thus, there is a need to assess the NTHMP’s success in addressing 
these functions.  
 
By contrast, tsunamis do not generate unique demands for incident management activities such 
as agency notification and mobilization, mobilization of emergency facilities/equipment, and 
interagency communication because these activities are also required for other rapid onset 
hazards that community emergency management agencies face. Moreover, tsunamis do not 
generate any demands for hazard operations such as hazard source control. Such actions are not 
feasible for tsunamis as they are for other hazards such as hazardous materials releases. 
 
Based on these considerations, this report discusses the NTHMP’s activities in assessing hazard 
exposure, structural vulnerability, and social vulnerability; hazard mitigation; and selected 
aspects of emergency preparedness. In addition, the report discusses the NTHMP’s internal 
organizational structure, as well as its relationship to local, state, and federal agencies.1 Some of 
these issues were addressed by the National Research Council’s (NRC) Committee on the 
Review of the Tsunami Warning and Forecast System and Overview of the Nation’s Tsunami 
Preparedness (2011) and NOAA’s response to their recommendations (2013).  

                                                 
1 Throughout this report, “state” refers to U.S. coastal states and territories. 
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NTHMP Strengths  

Knowledge Sharing: The NTHMP leverages collective knowledge of tsunamis and provides an 
effective forum to share research, outreach, and emergency management practices.  
 
Model Practices: The NTHMP and its subcommittees have established a consistent and standard 
set of model practices that have been adopted and applied in partner states. Working toward 
common themes and messages benefits all. Without the NTHMP, tsunami knowledge and 
technology transfer would be difficult and time consuming, if not impossible. Previously, no 
other forum existed for “boots on the ground” tsunami mitigation. However, the 2004 Indian 
Ocean tsunami shone a spotlight on many of the practices the NTHMP had developed. As a 
result, some tsunami-impacted nations asked for help from NTHMP partners to develop products 
and practices in their countries. 
 
Federal/State Partnership: The participation of federal agencies provides administrative 
support (NOAA’s National Weather Service—NWS), expertise in areas of critical importance 
(NOAA, FEMA, and the USGS), and an overall framework in which the NTHMP operates. The 
cooperation between the states and federal partners is a key element in the overall effectiveness 
of the NTHMP. Federal participation also provides needed standardization of procedures, 
policies, and programs, where appropriate.  
 
Overall Program Structure: The NTHMP has evolved an organizational structure that 
maximizes the effectiveness of the program and is a model for other hazard programs. 
Particularly exemplary is representation at the state level by an emergency manager/physical 
scientist unit, participation by key federal partners through partnership with states, and by 
sharing of innovation among all NTHMP partners. 
 
Emergency Manager/Physical Scientist Representation: The partnership at the state level of 
the program brings together key players who must cooperate in the delivery of program elements 
and will be called upon to function seamlessly in a tsunami event. The interaction between TWC 
personnel and state physical science and emergency manager representatives has been 
particularly helpful in responding to tsunami events when they occur. 
 
State Programs: State programs are essential in shaping the overall NTHMP to address unique 
regional and local needs. The state programs reflect the diverse geography, demography, 
regional cultures, and vulnerability of the built environment that characterize participants in the 
NTHMP. 
 
Island Caucus: The addition of the ad-hoc Island Caucus to the NTHMP provides an 
opportunity for NTHMP partners on islands to share their unique challenges and issues and 
expand their core capabilities, beyond the commonalities shared with the other state partners. It 
has the potential for a longer-serving tsunami resilient partner like Hawaii to share knowledge 
and experience with those newer to the program. 
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Partner State Project Sharing: Several novel projects developed by individual states stood out 
as candidates for replication by other states.  In some cases, this process has already begun.  
Project replication is encouraged; it shortens development time for states that adopt, it builds on 
the collaborative nature of the NTHMP, and it increases return on investment. Examples are 
noted below. 

• Vertical evacuation studies and construction such as Washington’s “Project Safe Haven” 
should be considered as adoptable projects.   

• The “Blue Line” Project has now been replicated by partners in the Island Caucus 
following Oregon’s initiative (following the original idea from Wellington, New 
Zealand).  

• Pedestrian evacuation modeling, initiated by the USGS, has been adopted by several 
partner states.  

• Guam has enlisted local college students in tsunami outreach and Hawaii has done the 
same with the help of local tsunami survivors.  

• Local tsunami response guidance as illustrated by California’s Tsunami Playbook 
approach has been considered by Oregon, Alaska, and Hawaii.  

 
Innovative New Products and Procedures: The NTHMP has done an excellent job of 
incorporating new technologies (e.g., the HAZUS Tsunami Module, probabilistic tsunami hazard 
mapping, and land-use planning ideas) and products (pedestrian evacuation planning, outreach to 
the maritime community, etc.) into the national program. Over the years, many tsunami 
inundation models have been developed, vetted, and shared among NTHMP partners. 
Universities have been engaged to help update and preserve these models and the maps that are 
created based on the models. Several of these models have now been integrated into “TView,” a 
new map-based forecast sharing tool for emergency managers. 
 
Hazard Exposure: The NTHMP has been extremely productive in supporting the development 
of modeling programs that are needed to identify the areas of coastal communities that are at risk 
from tsunamis. In addition, it has produced maps for many communities in the partner states and 
has provided a continuing series of reports on guidelines and best practices for tsunami modeling 
and mapping. Partners have the ability to consider multiple tsunami models to use for mapping 
without being limited to one, selecting one that best fits the environmental exigencies of 
particular states. 
 
Hazard Mitigation: NTHMP/FEMA has supported the development of guidance for tsunami-
resistant structures that can be used as safe havens in areas where there is no natural elevation 
(FEMA, 2009). 
 
Social Vulnerability: Some NTHMP/USGS evacuation analyses have addressed the difficulties 
of evacuating vulnerable population segments from tsunami hazard zones before tsunami wave 
arrival (see the evacuation modeling references in Appendix A). 
 
Public Outreach: The NTHMP’s National Tsunami Education and Outreach Plan Update 
(2014) describes a clear and comprehensive set of activities for improving tsunami hazard 
awareness and preparedness of people in tsunami hazard zones. In addition, Evaluating Tsunami 
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Preparedness Education and Outreach: Public Workshops (2015) provides an excellent 
introduction to the evaluation of individual tsunami hazard awareness workshops. 
 
Collaboration: Strong cooperative partnerships between the states and federal partners have 
developed through the NTHMP. The collaboration among these NTHMP partners creates 
consensus, enhances cost efficiencies, and leverages investment of federal funds among local and 
state partners. These relationships also improve the ability of the states to consistently and 
uniformly implement national policies and projects at the community level. 

NTHMP partners support each other and ask frequent questions of more experienced, longer-
serving NTHMP partners. There is a high degree of interaction that occurs during and outside 
NTHMP meetings that is facilitated by the collaborative nature of the NTHMP. 
 
Collaboration with Local Stakeholders: Many NTHMP partner states have regular meetings 
with Native American tribes, local governments, and other stakeholders via workshops, training 
programs, conferences, and periodic meetings. These interactions result in consistent products 
and services developed by and for the NTHMP and delivered to the local level in a seamless 
manner. As a direct result of this collaboration, knowledge of the risk and appropriate actions to 
take when a tsunami occurs is widespread, reducing resistance to tsunami hazard measures at the 
local level. 
 
Codification of Work Products: The NTHMP partners’ work is codified in papers, 
presentations, and guidelines on the NTHMP website. Codification of work products is 
especially useful to U.S. federal agencies. Models under development continue to be 
benchmarked against agreed upon tests for accuracy. Benchmarking efforts have continued to 
progress from modeling of tsunami inundation to modeling of tsunami currents. 
 
Social Science: At the NTHMP’s request, in 2010 the NWS contracted with Professor Chris 
Gregg and his social scientist colleagues to review existing TWC messages and provide 
recommended alternative warning message templates. The resulting reports (see warning 
message design references in Appendix A) summarize the state of the art in social science 
research on warnings and provide significantly improved warning message templates. 
 
Annual Meeting: The annual meeting has played a key role in the diffusion of innovation from 
state to state, and particularly from western states to states and territories that joined the NTHMP 
following its expansion in 2007. The annual meeting also facilitates the provision of services by 
federal partners to state partners and provides essential information on how programs and 
services are received and applied at the regional and local levels.  

Programmatic goals are effectively communicated through the annual meeting and summer 
subcommittee meeting process, and these meetings should continue to receive funding to meet 
the goals in the strategic plan. 
 
“First-Order” Goals Accomplished: The “first order” goals—installation of sirens and 
evacuation signage, clearer messaging from the TWCs, development of educational material, 
coastal mapping, and digital elevation map (DEM) development—appear to have either been 
accomplished or are well on the way to completion. 
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NTHMP Weaknesses 

NTHMP Subcommittee Operation: Although the joint meeting of the MMS and MES at the 
2017 annual meeting was encouraging, there could be better interaction between, and 
coordination among, the three subcommittees of the NTHMP. In addition, as tsunami hazard 
mitigation becomes more salient and increased demands are placed on the MES, there may be 
reason to add a subcommittee for mitigation as distinct from a subcommittee devoted to 
education and preparedness. Such a change could be considered in the long term rather than 
immediately.  
 
Limited Research Focus: The NTHMP, as it is currently structured, is dependent on the 
research interests of the partners on the MMS, which does not allow for outside competitive 
research grants or inclusion of new or of supporting research beyond the interests of the current 
participants. 
 
Program Evaluation and Social Science Contributions: Although the NTHMP attempts to 
measure and document program accomplishments (e.g., the number of TsunamiReady® 
communities supported by NTHMP efforts, the number of materials distributed and workshops 
held, etc.), there has never been an independent assessment of the program in terms of 
awareness, preparedness, and mitigation involving measures of changes at the community level 
(e.g., awareness of being in a tsunami hazard zone, household measures taken to prepare, etc.). 
The potential contributions by social scientists and of social science research to the NTHMP 
have not been fully explored. Consistent with the NRC’s Recommendation 14 (2011), there 
continues to be little evidence that NTHMP’s state working groups have engaged social 
scientists in their public education efforts. The only apparent exceptions are work by two 
separate teams in Washington State: a team from New Zealand that has made a continuing effort 
to address hazard awareness/preparedness and a team from the University of Washington that is 
currently addressing hazard mitigation in tribal areas.  (See the Research Needs section later in 
this report for further social science recommendations.)   
 
Guidance Products: Guidance is useful, but not all NTHMP partners follow the guidance at all 
times. Different components of the NTHMP expressed a need for more guidance from the 
appropriate federal partner and suggested that products more closely follow that guidance so that 
they are more similar. An example is development of guidance for maritime safety and 
pedestrian evacuation products among all states in order for products to be more consistent even 
while addressing necessary local differences.  
 
Maps: A recurring theme was the need for a uniform color scheme for partner state maps. 
Considering the mobility of the population, it makes sense to converge, if possible, on one color 
scheme. This would be consistent with cartographic research (e.g., http://colorbrewer2 
.org/).  
 
Delivering Products to the Last Mile: There have been insufficient methods employed on the 
East Coast to get meaningful tsunami information all the way to field emergency managers and 
decision makers compared with how well this has worked on the Gulf of Mexico and in other 
NTHMP partner states. This may be linked to the tsunami frequency being low on the East Coast 
and a lower priority for hazard preparedness.  Needed tsunami activities should be linked to the 

http://colorbrewer2.org/
http://colorbrewer2.org/
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current hazard priorities if possible. The NTHMP should have a strategy, information and tools 
in place and ready to roll when an event occurs during the brief time of interest and concern. 
 
Overcoming Obstacles: The NTHMP is good at identifying obstacles to success. However, it 
needs to identify practices to overcome or manage these obstacles. For example, resistance to 
posting tsunami signage in coastal resort communities required to meet TsunamiReady® 
Guidelines (See TsunamiReady® references in Appendix A) has been identified, but practices to 
overcome the resistance has not been widely shared among NTHMP partners. 
 
Note:  Consensus agreement among all five members of the Review Team could not be achieved 
on three points for this section of the report: 
 

• Support from NOAA and NWS Leadership 
• Support for Staff Participation by Federal Partners 
• Coordination between State and Federal Tsunami Programs 

 
See “NTHMP Continuing Needs Addendum 1” and “NTHMP Weaknesses Addendum 2” from 
individual review team members published separately. 
 
National Science Foundation Role and Contributions 

The National Science Foundation (NSF) has not sent representatives to NTHMP meetings in 
recent years, and is not designated in TWERA (2017) as an NTHMP partner. The NSF has the 
potential to become a more active partner in the NTHMP by, for example, organizing an 
academic workshop of research scientists who are conducting studies relevant to the NTHMP, 
especially in the social sciences. (See NSF-funded research references in Appendix A). 
The NSF has supported a significant amount of physical science research on tsunamis. Indeed, a 
search for the word “tsunami” generated a list of the 898 awards in total, with 93 made in FY14-
FY17. However, only four of the recent awards involved social science research, and two of 
them were for evacuation transportation models. Nonetheless, previous NSF-supported projects 
have generated relevant social science research on hazard mitigation, emergency preparedness, 
and emergency response (see Appendix A). It is important to recognize that the NSF awards 
grants in response to researcher-initiated proposals unlike most other federal agencies that award 
contracts in response to agency-identified needs. One way for NTHMP to increase the amount of 
NSF-funded research that is responsive to its needs is by more actively seeking out and involving 
social science researchers in state tsunami programs. Some of these researchers will be able to 
design research projects that can achieve the broader scientific objectives that the NSF requires 
while meeting the applied needs of the state tsunami programs. 
 
Some Suggested Approaches to Issues 

Address Local Needs: There is a need to develop products that best meet local needs. Island 
Caucus partners, for example, may require a different product than mainland partners. NOAA 
and the USGS should establish guidelines for models and mapping and lead workshops that can 
enable comparing notes and discussion of partners’ differing needs. As an example, 
acknowledgement of different tsunami sources and their differing impacts is expanding. More 

http://nws.weather.gov/nthmp/assessments/2017assessment/NTHMPReviewAddendum1.pdf
http://nws.weather.gov/nthmp/assessments/2017assessment/NTHMPReviewAddendum2.pdf
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joint workshops are needed where geologists can inform the modelers of important factors and 
where the modelers can inform geologists of what various models can and cannot address. 
Federal partners could host a source database accessible to all that shows the requirements and 
the factors that result in differences. The models should be vetted and agreed to. When a 
partner’s needs differ from the guidance, then the partner is forced to improvise. When forced to 
improvise, partners should be able to have that derived product validated. 
 
Collaborate on FEMA’s Flood Products: Some members expressed interest in working more 
closely with FEMA on flood issues as FEMA continues to develop new flood risk maps.  
 
Work with Reluctant At-Risk Industries: NTHMP members have identified instances where 
at-risk industries, such as ports and harbors and tourist services, pose roadblocks to tsunami 
hazard awareness and preparedness. For example: 
• Exposing a port’s lack of readiness for a tsunami may not be something the port wants 

known or shared because it would put them at a competitive disadvantage, 
• Some hotel and motel operators and tourist industry representatives do not want tsunami 

hazard zone signage installed for fear of scaring away business, and 
• Some trade and business association representatives, including chambers of commerce, have 

expressed concern about frightening shoppers and tourists. 

Puerto Rico described a very favorable reaction from both hotels and tourists to the prominent 
display of tsunami and earthquake response information. Anecdotal stories of reluctance in 
similar settings in other states seem to run counter to the Puerto Rico experience. Can the Puerto 
Rico experience be leveraged by other states to produce a more favorable outcome?  
  
New Partners and Stakeholders 

While the NTHMP has done a good job of addressing the needs of various stakeholders, there 
are additional organizations and institutions that merit consideration for participation in the 
NTHMP as potential partners.  
 
Other Federal Agencies: The nation’s military, which has major concentrations of personnel 
and assets in tsunami inundation zones, both domestic and international, deserves consideration 
as a federal partner. Both the U.S. Coast Guard (USCG) and the U.S. Army Corps of Engineers 
(USACE) were suggested as possible new partners. This makes sense in light of the NTHMP’s 
new focus on maritime guidance. The USCG is already treated as a partner in many respects, and 
it can contribute to and also benefit from maritime guidance and TWC product development. The 
USACE has its own hydro models and subject matter experts for estuarine/river dynamics.  
 
Other State/Local Stakeholders: The NTHMP would benefit from engaging representatives 
from the maritime community, such as harbormasters, and land-use planners especially for the 
high hazard states. 
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Leveraging Resources:  Cost sharing  could enhance relationships. For example, some state 
Departments of Transportation or County Public Works Departments installed tsunami signage 
as an in-kind contribution. In this age of uncertain funding, pursuit of such opportunities should 
be continued. 
 
Trade Organizations: The NTHMP may consider seeking input from appropriate regional trade 
organizations such as the Pacific NorthWest Economic Region. Supporting research on the 
circumstances surrounding support or nonsupport by coastal businesses for tsunami public 
education is a potential role for NSF. 
 
Tsunami Recovery as an NTHMP Program Area 

The NTHMP has mainly addressed tsunami warning, preparedness, and—to a lesser extent—
mitigation, but recovery has not been a program goal. Given that the impacts of a major domestic 
tsunami will require strategies and plans for recovery, this area should be considered for 
incorporation into the NTHMP. 
 
As the NTHMP considers recovery as a program area, it should ensure that this is linked to 
FEMA’s current National Disaster Recovery Framework (www.fema.gov/national-disaster-
recovery-framework). The Framework describes roles and responsibilities for the federal, state 
and local agencies, tribes, families, individuals, non-government organizations and private sector 
entities working within the Whole Community concept to achieve recovery core capabilities to 
implement critical tasks to survive and successfully recover from disasters.  NTHMP FEMA and 
state representatives could work with  their recovery colleagues to  put in place plans and 
products to address long-term recovery. 
 
Research Needs 

Maps 
 
• Coordinated outreach will be necessary to educate the public on the differences between the 

existing evacuation maps and the probabilistic maps developed for the building code 
(including different purposes they should be used for). Evacuation maps (and in some cases 
inundation maps) are the “go to” maps used by emergency managers and by the public in 
response to a tsunami event. By contrast, probabilistic tsunami hazard maps are aligned with 
the needs of land-use planning, siting, commerce, the insurance industry, and building codes. 
Because of the critical importance of evacuation maps during short-fuse events, research 
should determine whether the two types of maps cause confusion so that local officials can 
be sure that outreach efforts are not impeded. 
 

• Future research for probabilistic map development should continue the identification of new 
tsunami sources and the more detailed characterization of known sources. Further 
development of local high resolution 3D models and built environment DEMs should be 
considered. The numerical schemes most appropriate for modeling specific tsunami sources 
should be identified. Near field effects such as changes in bathymetry, topography, and 
liquefaction in the built environment should be considered. 

http://www.fema.gov/national-disaster-recovery-framework
http://www.fema.gov/national-disaster-recovery-framework
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• Development of new local evacuation/warning tools was suggested. These are promising, 
and would include smartphone based evacuation maps and map pop-ups for visitors to 
specific coastal locations. Input from emergency managers is critical in this research. 

Tsunami Sources 
 
• Research on non-seismic tsunami sources and detection is warranted, considering the recent 

U.S. East Coast experience with meteotsunamis and the discovery of submarine slides and 
the potential for methane explosions off the Gulf Coast.  

• Puerto Rico is concerned about volcanic sources. 

• East Coast states have concerns about “edifice collapse” in the Canary Islands. 

• The Pacific Island states also have concerns about “edifice collapse” as well as concerns 
about mega-earthquake reef displacement around some islands.  

• A database of tsunami sources (seismic and non-seismic) would provide uniform, consistent 
sources for modeling and mapping. 

Modeling 
 
• Useful extensions to existing current models were suggested during the 2017 annual meeting. 

These include debris dynamics and sediment transport, especially in harbors, which should 
be included in future model development.  

• Tsunami current models need to consider the effects on the built environment. DEMs may 
inform FEMA on forces exerted on structures. Can the existing high resolution DEMs be 
edited to include the local built environment? 

• With the release of the HAZUS Tsunami Module, there is now a powerful tool to evaluate 
the economic impact of tsunamis with a consistent methodology. Efforts should be made to 
capture the economic results of each scenario generated and to share them with communities.  

Social Science 
 
Various social science research studies would benefit the NTHMP partners by informing 
decision-making on strategic planning, outcomes, and products and services by partners to 
benefit at-risk communities. Some studies that would be helpful include: 

• Assess people’s ability to interpret tsunami inundation and evacuation maps and other 
educational materials. Some research has found that hurricane risk area residents have 
limited accuracy in identifying the risk areas in which their homes are located (Arlikatti et 
al., 2006; Zhang et al., 2004). NTHMP partners should conduct similar studies to confirm 
that tsunami zone occupants can determine if they are at risk. Such research is especially 
important because existing maps are deterministic; that is, they have a single contour that 
defines whether a location is expected to be inundated. However, building code inundation 
maps are probabilistic; that is, they provide multiple contours that define the likelihood that a 
location will be inundated. It is unclear if the difference between these two formats will be 
confusing to people. 
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• Review the National Tsunami Education and Outreach Plan Update (2014) for consistency 
with the social science literature on community and household disaster preparedness, as well 
as the literature on adult training. The Plan has adopted the Persuasive Communication 
Continuum Model (PCCM) as its framework for effective outreach and education. This 
model provides a valuable overview but lacks specificity regarding what types of behavior 
change are desired and what information sources, communication channels, and message 
content will be most effective in producing that change. Consequently, the PCCM should be 
supplemented by models that are more directly related to household response to 
environmental hazards. 

• NTHMP partners should compare the household hazard adjustments (Harris Interactive, 
2011) recommended for tsunamis to those recommended for earthquakes to see how much 
overlap there is between responses to these two hazards and design educational materials that 
are consistent with the findings from the more extensive literature on household earthquake 
mitigation and preparedness. 

• NTHMP partners should assess support and opposition to tsunami hazard management 
activities such as hazard/vulnerability analysis, hazard notification, emergency preparedness, 
and hazard mitigation (land-use practices and building construction practices). Some 
communities have experienced significant opposition to tsunami hazard management 
activities by local businesses. Anecdotal evidence suggests that opposition to tsunami hazard 
awareness has decreased on the Pacific Coast, but this needs to be confirmed through 
systematic research. Such research also could examine the extent to which communities on 
the Atlantic and Gulf Coasts are experiencing opposition to tsunami hazard awareness. Is 
tsunami exposure framed as a significant increment to concern about existing coastal flood 
hazards (e.g., hurricane storm surge) or as a minor variation on issues that are already being 
addressed?  

• The issue of stigmatization, which is typically expressed in concerns about decreased tourism 
and lowered property values, could be addressed via a concerted social science research 
project. 

• Review Oregon’s Tsunami Safe education module. This module provides a basic 
introduction to the tsunami hazard that could be supplemented by lessons learned in Drabek’s 
(1991, 1994a, 1994b, 1995, 1996) studies of disaster preparedness in the tourist industry. 

• Assess the extent of collaboration between local emergency managers and land-use planners 
in promoting tsunami hazard mitigation. Anecdotal evidence suggests that land-use planners 
typically consider environmental hazards to be an issue outside their purview.  

• Collect response times from tsunami evacuation drills to validate evacuation analyses. The 
NTHMP/USGS evacuation analyses are based on behavioral assumptions that are derived 
from other sources and might not apply to tsunami evacuations (e.g., Henry et al., 2017).  

• Review the National Media Tsunami Guidebook by conducting an empirical assessment of 
its usefulness and the suitability of its content for the intended audience.  

• Assess coastal populations’ knowledge of tsunami hazard and appropriate protective actions.  
NOAA’s response (2013) to the NRC’s Recommendation 8 (2011) correctly concluded that 
there is no need to conduct perception and preparedness studies in every at-risk community. 
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NTHMP Advisory Committee 
 
The National Earthquake Hazard Reduction Program has an advisory committee that monitors 
the program and provides advice to federal agency participants. TWERA provides for a non-
federal tsunami-knowledgeable work group to brief the NOAA Science Advisory Board on a 
periodic basis. TWERA also keeps the NTHMP as exempt from the Federal Advisory 
Committee Act that would apply if an NTHMP Federal Advisory Committee were established.  
 
Congressional Advocacy  

TWEA (2007) was responsible for the exceptional progress in tsunami research, mapping, 
mitigation, and education in the last decade. TWERA updates and improves the effectiveness of 
the 2007 law, builds upon its successes, and reduces uncertainty of the future of the program. It 
also describes relationships with the USCG, FEMA, and others and specifies new work (some of 
which is already underway) to be included in the program, which will strengthen program 
outcomes. 
 
Congress has continued to appropriate funding on an annual basis to the NWS for state support. 
This support is provided to states through grants. However, TWERA (2017) no longer authorizes 
direct funding to the NWS to support the NTHMP.  This can pose unforeseen and unintended 
consequences to administrative support the NTHMP has enjoyed. 
Advocates in Congress should be identified and their staffs provided with information to support 
the NTHMP. A congressional Natural Hazards Caucus (www.americangeosciences.org/hazards 
caucus) provides members with information and education on preparing for, mitigating against, 
and responding to natural disasters and man-made hazards. The caucus provides members with 
an opportunity to demonstrate their concern and commitment to reducing hazard losses. In the 
115th Congress, the caucus is led by Senator Lisa Murkowski (Alaska) in the Senate and by 
Representative Suzan DelBene (Washington) in the House.  
 

Conclusions 

The NTHMP has made a substantial amount of progress in protecting coastal populations against 
tsunami threats despite receiving only a modest amount of federal funding support. The NTHMP 
has a strong base in the five Pacific Coast states from which it has expanded to include the Gulf 
and Atlantic Coast states and the island territories.  
 
Strong progress in modeling and mapping is beginning to be matched by progress in emergency 
preparedness/response and, to a lesser degree, hazard mitigation. However, these latter activities 
need increased emphasis. In particular, the NTHMP needs to develop a comprehensive strategy 
for mobilizing community support of tsunami hazard management, especially in the coastal 
communities of the Cascadia Subduction Zone (CSZ). Emergency response and disaster recovery 
in the smaller of these communities will be hampered by prolonged isolation due to CSZ 
earthquake impacts on inland communities that would normally serve as staging areas after 
remotely generated tsunamis.  
 

http://www.americangeosciences.org/hazardscaucus
http://www.americangeosciences.org/hazardscaucus
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The program also must identify and measure comprehensive indicators of its effectiveness in 
reducing the risks of physical and social impacts. In the longer term, the NTHMP must 
systematically address the distinctive needs of rural coastal communities in recovering from 
tsunami impacts. 
 

Consensus Recommendations 

• Continue to facilitate collaboration among states and with federal partners. This has been a 
critical aspect of the NTHMP’s success to date and will be essential for its future success. 

• The Disaster Impacts Model (Lindell and Prater, 2003) provides a foundation for identifying 
a comprehensive set of indicators for measuring effectiveness in reducing the physical and 
social impacts of tsunamis. Consider evaluating the NTHMP’s activities in terms of their 
immediate, near-term, and long-term contribution to reducing these adverse impacts. 

• Conduct literature reviews and empirical research on ways of responding to local opposition 
to tsunami hazard management programs, especially activities that promote tsunami hazard 
awareness. This work could include assessing whether such activities do, in fact, have any 
adverse effects on the local economy by discouraging tourism and home purchases. It could 
also identify ways of mitigating any adverse economic impacts that do occur. 

• There appears to be a variety of tsunami hazard awareness programs throughout the states. 
The NTHMP could identify valuable principles of risk communication by using systematic 
evaluations to identify specific aspects of different hazard awareness programs that are most 
effective in promoting and maintaining household hazard awareness and preparedness. 

 
Recommended Follow-Up Actions 

• Maintain the NTHMP’s excellent collaboration with physical scientists and expand it to 
include social scientists and practitioners in areas such as land-use planning and public 
health. Models and maps provide the foundation for tsunami hazard management, but 
reduction of physical and social impacts also requires the application of existing knowledge 
and the development of new knowledge about how to motivate coastal populations to more 
effectively mitigate, prepare for, respond to, and recover from tsunamis.  

• In conjunction with the previous recommendation, the NTHMP should leverage its funding 
support by developing a program to engage social scientists in seeking NSF funding for 
research projects that have direct applications to tsunami hazard management. 

• Given the limited amount of funding and the mission restrictions of currently engaged federal 
partners (FEMA and USGS), the NTHMP can facilitate the development of new knowledge 
by actively engaging other federal agencies, such as the USCG and the USACE, that have 
relevant missions for reducing coastal hazards.  
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Appendix B: 2017 NTHMP Review Questions 

1. The Tsunami Warning and Education Act (33 U.S.C. §3201, et. Seq., [P.L. 109-479]) has not 
been replaced or updated since its original passage in 2007. Some language in the Act is 
outdated and the budget authorizations have expired. What are the implications to the 
NTHMP as a body regarding the status of TWEA and failure of Congress to pass updated 
legislation and budget authorizations? (Two attempts to update TWEA in 2016 by Congress 
did not pass.) 

 
2. What are the strengths of the state/territory/federal partnerships? 
 
3. What are the weaknesses of these partnerships? 
 
4. Is there an appropriate distribution of roles and responsibilities between federal and 

state/territory partners? 
 
5. Is the program achieving its goals? 
 
6. Has the NTHMP really developed products that are actually creating a foundation for change 

and preparedness in the community? 
 
7. Please list any suggestions which would be beneficial to the management and outcomes of 

the NTHMP. 
 
8. What has been the long-term impact of NTHMP Grants which have been appropriated by 

Congress for NOAA/NWS to provide since 2008 of about $6M per year? What would be the 
impact to the NTHMP if these grants were reduced or eliminated? 

 
9. How has the subcommittee structure of the NTHMP worked? What worked well, what has 

not? What changes may be recommended regarding subcommittees? 
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Appendix C: 2017 NTHMP Review Team 

Dr. James Goltz is a sociologist and former Branch Chief of the Earthquake, Tsunami, and 
Volcanic Hazards Program for California’s Office of Emergency Services. He serves on the 
faculty at the Disaster Prevention Research Institute, Kyoto University, Japan. 
 
Ms. Chris Jonientz-Trisler is the Grant Programs Division Director at the Federal Emergency 
Management Agency, Region X in Lynnwood, Washington. She served on the NTHMP 
Coordinating Committee and chaired the NTHMP Mitigation Subcommittee for thirteen years 
during the initial stages of formalization of the NTHMP post-TWEA. 
 
Mr. Bill Knight was employed as a Physical Scientist/Watch Stander at the NWS National 
Tsunami Warning Center in Palmer, Alaska, from 2003 through 2014. He served three of those 
years as the center’s Tsunami Warning and Science Officer. Mr. Knight is now retired. 
 
Dr. Michael K. Lindell is a social scientist who has authored or co-authored more than a 
hundred journal articles and eight books, primarily on warning systems, risk communication, and 
human response to low-probability/high-consequence events. He is a retired Director of the 
Texas A&M Hazard Reduction and Recovery Center and is currently an Affiliate Professor at the 
University of Washington, Seattle. 
 
Ms. Patti Sutch is the Executive Director of the Western States Seismic Policy Council. She 
was formerly an engineering geologist and hydrogeologist consultant. She has broad experience 
with outreach, education, and seismic design standards. 
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