!

APRIL 2026

ZARD
WA 3
g,

O
Y 2,
%

Z

WATIONA,
»
S,

i

Avyoous

IN THIS ISSUE:

CARIBE WAVE 2026
Exercise in the
Caribbean

USVI Elevates Tsunami
Preparedness with
Caribe Wave 2026

NCEI Natural Hazards
Image Database Photo

Impact of 3D Structure
on Coseismic Coastal

Land-Level Change

CRESCENT
Announcements and

Upcoming Webinars

Space Views to

Seafloors

2011 Tohoku
Earthquake Spurred
Development
of Modern Tsunami

Forecast Systems

New Research

History of the
TsunamiReady®

Program in Puerto Rico

NTHMP Related Events

12

WASHINGTON
GEOLOGICAL SURVEY

WASHINGTON STATE DEPT OF

NATURAL
RESOURCES

: prepared by the Washington State Department of Natural Resources on behalf of the

National Tsunami Hazard Mitigation Program

a state/federal partnership funded through the National Oceanic and Atmospheric Administration (NOAA)

Volume 28, Number 2

CARIBE WAVE 2026 Exercise in the Caribbean and Adjacent Regions

By Kimberly Maisonet Gonzalez and Christa von Hillebrandt-Andrade,
NOAA International Tsunami Information Center Caribbean Office

CARIBE WAVE 26 was held on March 19, 2026. This is an annual tsunami exercise conducted
to support tsunami preparedness efforts throughout the Caribbean and adjacent regions. Com-
munication tests and the evaluation of tsunami procedures are organized in order to protect
lives and livelihoods from tsunami hazards. Over 600,000 people from 43 countries and terri-
tories including Puerto Rico and the Virgin Islands, registered on TsunamiZone.org.

The exercise is one of the main activi-
ties of the UNESCO/IOC Intergovern-
mental Coordination Group for the
Hazards

Tsunami and other Coastal

Warning System for the Caribbean and
Adjacent Regions (ICG/CARIBE EWS).
It is also supported domestically through
the US National Tsunami Hazard Mitiga-
tion Program (NTHMP). It is coordinat-
ed by the CARIBE WAVE Task Team
with the support of the NOAA Interna-
tional Tsunami Information Center Car-
ibbean Office (ITIC-CAR), the Caribbe-

CARIBE WAVE 26 Exercise Photos. From Left to Right: Emergency
an Tsunami Information Center (CTIC), Operations Center, St. Croix, U.S. Virgin Islands; Aurea E. Quiles

the Pacific Tsunami Warning Center Claudio High School in Guanica, Puerto Rico; Omoa Community
(PTWC) and the Central America Tsuna Exercise, Honduras; Evacuation of the Gustavia School Complex,
, -

Saint Barthélemy; New Winthorpes Primary School, St. John, Anti-

mi AdVISOIy Center (CATAC)' gua & Barbuda, ODPEM activity, Jamaica; Les Cayes Schools with

. . UNESCO and Civil Protection, Haiti; and the Pacific Tsunami
This year, each country had the choice . . .
Warning Center in Honolulu, Hawaii.

between two hypothetical tsunami sce-

narios: one generated by a 7.6 magnitude Cayman earthquake, based on the February 8th, 2025
event, and the other due to a flank collapse of the Kick ‘em Jenny submarine volcano. Starting
at 1500 UTC, an initial “dummy” message was sent as a communications test between the
PTWC, CATAC and designated Tsunami Warning Focal Points (TWFPs) and National Tsunami
Warning Centers (NTWGCs) in each of the countries and territories.

After the initial test, the PTWC issued simulated text and then graphical products for both
scenarios, and CATAC issued messages for the Cayman Islands scenario to Central American
countries in English and Spanish. The simulated products included the relevant seismic and vol-
canic information, estimated wave arrival time/heights, and potential areas under threat. For

(Continues on page 2)
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(Continued from page [)

the Kick ‘em Jenny scenario, the PTWC issued its tsunami text products to countries and territories based on the
“YVONUT” (the Volcano Observatory Notice for tsUnami Threat) messages which are developed by the University of
the West Indies Seismic Research Centre (UWI-SRC), responsible for monitoring Kick ‘em Jenny. These messages
describe the volcano’s activity relevant for tsunami warning decision making. In addition to the international products,

16 simulated information, advisory and cancellation messages were issued for Puerto Rico, USVI and the British Virgin
Islands.

CARIBE WAVE is one of the largest tsunami exercises in the world. Over 600,000 people in the Caribbean and
Adjacent Regions registered their tsunami activities according to the ‘Tsunami Zone’ website (tsunamizone.org), which
is partially funded by NTHMP funds. Of the registered participants, 220,358 people were from Puerto Rico and 21,526
from the US Virgin Islands. The majority of the participants from across the region were from K-12 Schools and
Districts, government, and preparedness organizations. Social media platforms were many groups primary source for
communicating tsunami awareness, having worldwide reach.

Activities of CARIBE WAVE include contacting and participating in emergency management exercises, and joining a
community event. Groups and individuals also conducted their own activities such as leading or attending a tsunami
lecture, updating disaster plans and supplies, holding a tabletop exercise to discuss evacuation routes and shelters, or
watching a tsunami documentary. Exercise guidelines and other related materials are available on caribewave.org.
Planning is already underway for the CARIBE WAVE 27 exercise, including the final selection of the scenarios.


https://www.tsunamizone.org/
http://caribewave.org/
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U.S. Virgin Islands Elevates Tsunami Preparedness with
Landmark Caribe Wave 2026 Functional Exercise

By VITEMA’s Planning and Preparedness Division

On March 19, 2026, the Virgin Islands Territorial Emergency Management
Agency proudly participated in Caribe Wave 2026, the |5th annual regional
tsunami  exercise coordinated by UNESCO's Intergovernmental
Coordination Group for Tsunamis and Other Coastal Hazards for the
Caribbean and Adjacent Regions. This year, the USVI did not simply
participate — We elevated the exercise to a level the territory has not
seen before.

The USVI selected the Kick 'em Jenny scenario, simulating a major flank
collapse of the Kick 'em Jenny submarine volcano located approximately 8

kilometers north of Grenada. The scenario projected tsunami waves
reaching the U.S. Virgin Islands within 2.5 to 3.5 hours, with simulated wave heights of .5 to 3.5 meters at exposed
coastal areas. St. John, due to its orientation and bathymetry, was identified as the island with the highest projected
wave exposure in the territory and served as the focal point of our response operations. As of March 19, 2026, the
USVI recorded 21,526 participants registered in TsunamiZone for the 2026 exercise, a testament to the growing
awareness and community commitment to tsunami preparedness across the territory.

VITEMA conducted a full Functional Exercise alongside the regional drill, activating the St. John Emergency Operations
Center at the Rescue Building in Cruz Bay as both a primary ST] EOC and a Continuity of Operations alternate site for
VITEMA headquarters. The St. Croix alternate site at the Bureau of Information Technology Building also came online,
giving us true territorial EOC coordination across all three islands simultaneously. We also successfully validated Starlink
satellite communications as a resilient, interoperable platform at the ST] Rescue Building, a critical capability for St. John
where primary communications infrastructure would be among the first things stressed in a real event. Emergency
Service Coordinators across the territory worked through exercise injects tied to all eight community lifelines,
collecting and reporting Essential Elements of Information and escalating Critical Information Requirements to the
Governor's office in real time. The exercise also included a territory-wide test of the Emergency Alert System,
delivering messages directly to mobile phones across the USVI.

"This exercise represented a real maturation of how we approach tsunami preparedness in the Virgin Islands," said
VITEMA Director Daryl D. Jaschen. "Our team did not just check a box — they built something. The level of planning,
coordination, and execution we saw on March 19th reflects the hard work that goes on behind the scenes every single
day to keep this territory ready."

Deputy Director of Planning and Preparedness Regina Browne, who serves as Vice Chair of ICG/CARIBE-EWS and led
the coordination of the exercise, added, "We wanted this year to mean something beyond participation. Activating our
St. John EOC, validating Starlink, and running a full functional exercise while meeting our regional Caribe Wave
obligations took an incredible team effort. | am proud of every person who showed up and gave it everything they had.
The USVI is serious about tsunami preparedness and this exercise showed it."

VITEMA extends sincere thanks to every Emergency Service Coordinator, agency partner, and community member who
participated. Your commitment to this work is what makes the USVI stronger and safer. We will continue building on
this momentum through our ongoing Tsunami Walk series and public education initiatives. For tsunami preparedness
resources and evacuation maps for St. Thomas, St. Croix, and St. John, visit vitema.vi.gov.


https://vitema.vi.gov/

NCEI NATURAL HAZARDS IMAGE DATABASE

EVENT: March 9, 1957 Aleutian Islands Earthquake and Tsunami—On March 9, 1957, a magnitude 8.6 Mw
earthquake along the Aleutian Islands generated a tsunami. The earthquake and tsunami damaged several nearby
Aleutian Islands, including significant impact on Adak Island. Recent surveying has revealed that tsunami waves reached
as high as 32 meters (over 100 feet) at the coast of Unalaska Island. The Hawaiian Islands were severely impacted by the
tsunami waves, sustaining over $5 million (1957 USD) in damage. The tsunami waves reached 10, 5, 9, and 16 meters on
Hawai‘i, Maui, O‘ahu, and Kaua‘i, respectively, causing damage on each island. A reporter and a pilot trying to cover the
tsunami's arrival were killed when their small plane crashed in the ocean near O‘ahu. The tsunami also caused damage
along the coasts of Japan, North America, and Central America. Reaching the far corners of the Pacific, the tsunami was
recorded as far as 8,500 miles away in southern Chile and 6,200 miles away in Australia.

PHOTO DETAILS: Waialua Bay, Oahu, Hawai‘i First big wave breaks over seawall, Waialua Bay, Oahu. 3.9 m runup
(~12-ft wave). Image courtesy of R. Nakamura, Honolulu Star-Bulletin and International Tsunami Information Center

(ITIC). https://www.ngdc.noaa.gov/hazardimages/#/tsunami/29 | image/2295

More images from this event are available in the NCEI Natural Hazards Image Database. Any parties interested in
contributing photographs to this free and public resource may contact NCEl for submission requirements at

haz.info@noaa.gov or Lindsey Wright at lindsey.m.wright@noaa.gov.

Link to NCEI Natural Hazards Image Database: https://www.ngdc.noaa.gov/hazardimages/#/


https://www.ngdc.noaa.gov/hazardimages/#/tsunami/291
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Cascadia CoPes Hub’s New Research: The Impact of 3D Structure on Coseismic

Coastal Land-Level Change and Tsunami Generation in the Cascadia Subduction Zone

By Catalina Kurihara

Along the Cascadia Subduction Zone, understanding and readiness are key to preparing for the potential threats of
earthquakes and tsunamis along the Cascadia Subduction Zone. New research from Cascadia CoPes Hub member
Audrey Dunham and colleagues have uncovered that the standard models might be underestimating one hazard while

overestimating another.

Geophysical
Historically, many studies calculate how much the land moves during a massive megathrust — Reseorch Letters

earthquake using an “elastic homogeneous half-space model” (EHSS). However, the Cascadia

e —

Subduction Zone is far from homogeneous. It features low-rigidity materials, such as soft

accretionary wedge sediments right near the coast, and much higher-rigidity materials, like the deep

subducting slab and continental mantle, at depth.

By running 3D ground motion simulations, researchers found that these geological complexities change our estimates of

the earthquakes impact.

The new models, which include 3D structures, predict significantly less coastal sinking compared to simpler,
homogeneous models. This decrease is due to the presence of higher rigidity materials, like the deeper continental

mantle, which resist downward movement.

This finding has major implications for how scientists interpret the geological record. If the land-level change was less
than previously modeled, it suggests that future earthquake scenarios might need to incorporate even deeper slip on the

fault to match the sinking observed during the 1700 event.

While the coast sinks less in the new model, the seafloor offshore is predicted to rise more. When a heterogeneous 3D
structure is included, offshore uplift increases. This greater seafloor uplift displaces more water, leading directly to
higher tsunami waves. The simulations showed that maximum tsunami wave heights offshore increased on average by

about 25%, and sometimes up to 75%, compared to the homogeneous models.

The takeaway from this research is that accurate hazard assessments in complex subduction zones like Cascadia require
moving beyond simplified models. The study highlights the importance of using realistic 3D structural models when

estimating coseismic vertical displacements and comparing them to global paleoseismic estimates.

When asked how this study has improved the understanding of the Cascadia Subduction Zone, Dunham had the

following to say.

“One of the best ways that we can quantify future hazard in a place like the Cascadia Subduction Zone is to characterize
how past earthquakes ruptured, which takes a combination of geologic evidence of those past earthquakes and models
that fit that evidence. This study really highlights that the modeling approach matters and that using realistic 3D Earth
structure can impact the choice of scenario earthquakes and tsunami models, ultimately shaping our estimates of future

shaking and tsunami hazard.”
View research article: https://doi.org/10.1029%2F2025GL 117783
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CRESCENT Announcements and Upcoming Webinars

CRESCENT Seed Grant Program and Spring Virtual Session

The Request for Proposals for the 2026-27 CRESCENT Seed Grant Program is now open. The
Seed Grant Program enables CRESCENT to broaden community participation and increase the
breadth of research related to the center's goals for each of its three major pillars: i) Science

(S): understanding earthquakes and their hazards, ii) Geoscience Education and Inclusion

(GEIl): expanding access to careers in geosciences, and iii) Partnerships and Applications (PA): Seed Grarts

creating a collaborative pipeline from science to society. The deadline to apply is Friday, May 15, Program

2026. For the application link, guidelines, and timeline, please visit: https://cascadiaquakes.org/science/#smallgrants

To learn more about previously funded Seed Grant projects:

I) 2024-25 Seed Grant Recipients:
https://cascadiaquakes.org/2025/06/04/2024-25-seed-grant-awards/

CLiPommD [

2) See the 2023-24 Seed Grant reports posted here: .
https://cascadiaquakes.org/2024/07/16/2024-seed-grant-awards/ risk valation

Webinars

e 4/23/2026, 1:00-2:00 pm - Dr. Albert Kottke, Pacific Gas and Electric Company:
"Use of Earthquake Scenarios for Risk Evaluation"
https://cascadia.engineering.oregonstate.edu/webinars/use-of-earthquake-scenarios-for-risk-evaluation/
e 5/21/2026, 1:00-2:00 pm - Dr. Matt Evans and Dr. Ben Leshchinsky, Oregon State University:

"Making the Most of Your Subsurface Data with GOSEP"
https://cascadia.engineering.oregonstate.edu/webinars/741/

CLiP Ox=mm
Making the Most of Your Subsurface
Data with GOSEP

s

Application Open for CRESCENT Partnerships & Applications Workshop Portland, OR, June 25-26, 2026

CRESCENT's 3rd annual Partnerships & Applications Workshop is designed to explore the challenges and needs of the

multi-disciplinary community involved in earthquake hazard study and mitigation in the Pacific Northwest. A deeper
consideration of scenarios has been selected as the central theme for the 2026 P&A workshop, with specific goals to:

I) Facilitate community interaction to understand scenario uses and needs
2) Determine how science can support use cases and needs with existing or future research/scenario development
3) Plan and design specific outputs to:
e Support response and interagency clearinghouses
e Develop strategic partnerships for future coordination and/or scientific research towards
resilience

We welcome applications from anyone interested in Cascadia earthquake resilience, including

researchers, practitioners, educators, policymakers, and representatives of community

organizations.

To apply, please fill out the linked form by April 17:
https://app.smartsheet.com/b/form/019¢c7336c9cc779eae9baae23c50cd2e



https://cascadiaquakes.org/geoscience-education-and-inclusion/
https://cascadiaquakes.org/geoscience-education-and-inclusion/
https://cascadiaquakes.org/partnerships-and-applications-committee/
https://cascadiaquakes.org/2026/01/18/2026-partnerships-applications-workshop/

NEW TSUNAMI RESEARCH

Space Views to Seafloors: Satellite Discovery Marks

Defining Moment in Tsunami Science

By Zoe Glotzer, San Diego State University Newsletter

When an earthquake strikes offshore, the first
questions are urgent: Could the shaking generate a
tsunami, where would it approach shore and what does

it mean for people along the coast!?

New research led by San Diego State University
assistant professor Ignacio Sepulveda offers a way to
answer those questions. In collaboration with
researchers in three nations, Sepulveda used satellite

observations to capture tsunami details that are often

difficult to measure with traditional tools.

Assistant Professor Ignacio Sepulveda was part of a three-nation

The study was published March 26 in Science, one of  collaboration studying the July 2025 magnitude 8.8 earthquake off
the world’s top peer-reviewed academic journals, Russia’s Kamchatka Peninsula. Credit: San Diego State University
published by the American Association for the

Advancement of Science. It focuses on the July 29, 2025, magnitude 8.8 earthquake off Russia’s Kamchatka Peninsula.
After the quake, the U.S.-French Surface Water and Ocean Topography (SWOT) satellite passed over the region and
recorded a distinct pattern of short-wavelength “dispersive” tsunami waves trailing behind the leading wave. Those
trailing waves matter.

Researchers found they act like a fingerprint of earthquake slip occurring within a depth of 10 kilometers beneath ocean
trench, a critical part of the seafloor where some of the most tsunami-generating movement can occur. That area is

notoriously hard to measure using land-based seismic and geodetic instruments or even deep-ocean pressure sensors.

“We're illuminating properties of earthquakes that advance our knowledge and clarify scientific questions for the
community,” said Sepulveda, who teaches coastal engineering in the Department of Civil, Construction and
Environmental Engineering. “This helps us improve our understanding of earthquakes that rupture close to the trench

and helps coastal communities better prepare for seismic and tsunami hazards they face.”

The study highlights how advances in satellite technology, combined with international collaboration, are expanding what
scientists can see in the moments after a major offshore earthquake and strengthening the scientific foundation for
tsunami hazard assessment worldwide.

The Kamchatka earthquake generated a highly energetic tsunami that traveled across the Pacific. Runups exceeding 17
meters were reported in Severo-Kurilsk, Russia, and large waves were recorded along distant coastlines. Five nearby
Deep-ocean Assessment and Reporting of Tsunamis, or DART, sensors captured the leading wave, with the closest

measuring a crest-to-trough height of 1.32 meters.

(Continues on page 8)
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Space Views to Seafloors: Satellite Discovery Marks
Defining Moment in Tsunami Science

By Zoe Glotzer, San Diego State University Newsletter

(Continued from page 7)

While those instruments are essential for warning systems,
@, SWOT observed the Kamchatka earthquake tsun: ¢

they provide measurements at single points that are often S5 san Diego state Universiy

Kamchatka

spaced far apart. Shorter-wavelength signals can also weaken
with depth, making it difficult to fully resolve what happened
close to the trench.

SWOT adds a broader view. About 70 minutes after the
earthquake, the satellite passed roughly 600 kilometers from 000, 00
the epicenter and imaged the tsunami in two dimensions. It o

captured not only the leading crest but also a sequence of v e More videos G5 .. AORYouTube

tralllng short-wavelength disturbances. Those wide-swath Link to video: https://www.youtube.com/watch?v=QmhUJs27BCw

measurements reveal wave direction, curvature and
wavelength, information not directly available from traditional one-dimensional satellite altimetry or sparse seafloor
sensors alone.

Sensitivity analyses of earthquake slip indicate that tsunami generation occurred within 10 kilometers of the trench, an
inference the researchers say cannot be resolved from land geodesy or deep-water pressure records alone.

“This discovery shows the importance of the U.S. and the world investing in satellite capacity measuring what is
happening on our planet regarding geo-hazards,” Sepulveda said. “This satellite helps us understand tsunami and seismic
hazards through a new lens, one that’s much clearer than before.”

Sepullveda worked in collaboration with researchers from the Technical University of Denmark (DTU Space), the
University of California San Diego’s Scripps Institution of Oceanography, and Instituto de Geografia at Pontificia
Universidad Catolica de Valparaiso in Chile. Their findings build on earlier observations. SWOT detected similar trailing
waves after a May 19, 2023, tsunami near the Loyalty Islands in the South Pacific and following the May 2, 2025,
magnitude 7.4 Drake Passage earthquake off the tip of Argentina.

Taken together, the events suggest dispersive tsunami signals may be more common than previously recognized. Their
lack of presence in past records likely reflects technological limits to observe rather than rarity in nature.

For coastal communities, the implications are practical. Tsunamis often arrive as a series of waves, and later waves can
still cause damage. By capturing those detailed wave patterns near the source, scientists can better understand how an
earthquake ruptured and refine the models used to assess tsunami hazards.

Better observations lead to better modeling. And over time, the researchers say stronger models can support more
informed planning and preparedness for communities exposed to tsunami risk. Since 2021, the SDSU Coastal
Engineering Lab has been training undergraduate and graduate students to investigate these extreme events and run
models that evaluate how coastal communities are exposed to these hazards, helping build a more resilient world.

Sepulveda’s portion of the work was funded through the SDSU Research Foundation Seed Grant Program.

View research article in Science: https://doi.org/10.| [26/science.aeb8634

Link to original news article: https://www.sdsu.edu/news/2026/04/space-views-to-seafloors
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Massive 2011 Tohoku Earthquake Spurred Development

of Modern Tsunami Forecast Systems

By NOAA Pacific Marine Environmental Laboratory News

On March |1, 2011, a magnitude 9. megathrust earthquake struck off the coast of Japan. Violent tremors lasted for about six
minutes, shifting the main island of Honshu up to eight feet east and triggering a massive tsunami that reached heights of up to
133 feet.

The earthquake and tsunami, which traveled up to six miles inland and then washed back out to sea, resulted in over 18,000
dead, including several thousand victims who were never recovered. Damage has been estimated at over $220 billion, ranking
it as the costliest natural disaster in world history.

As the Tohoku tsunami raced across the Pacific basin, a real-time tsunami flooding forecast model developed by researchers

at the Pacific Marine Environmental Laboratory faced its first operational test at NOAA's Tsunami Warning Centers.

"Tsunami detection and forecasting systems had been in development at
PMEL since before the 2004 Indian Ocean tsunami,” said PMEL director
Michelle McClure. "This tragedy underscored the urgency and importance
of rapidly identifying and predicting tsunami events locally and globally."

The tsunami inundation forecast produced on March |1, 2011, marked the
first time such a forecast was generated in real time before the tsunami
reached its predicted locations in Hawaii and along the U.S. West Coast,
said Vasily Titov, senior tsunami modeler with NOAA's Center for
Tsunami Research. "This event successfully confirmed the design

capabilities of the system, which was undergoing testing operations at the  Link to Global propagation animation of Tohoku tsunami:
https://www.youtube.com/shorts/XG58prYZjTAfeature=share

time. The forecast accuracy, especially for inundation, was very good."

Today, PMEL's tsunami inundation forecast is fully operational at NOAA Tsunami Warning Centers. This system employs
over 90 high-resolution models to deliver coastal tsunami forecasts, including predictions for tsunami amplitudes, inundation
levels, and dangerous currents, covering all U.S. coastal population centers that are susceptible to tsunamis.

In 2011, 50 real-time tsunami monitoring DART buoys were deployed by the U.S. and international partners. Today, over 70
DART systems are deployed by the U.S. and international partners. New, 4th generation DART Buoys can detect tsunamis
earlier and provide better data for forecast models. Several tsunami detection cable systems are in use by the U.S,, Japan and
Canada.

These innovations have led to forecasts that are 10 times faster—and with better accuracy.

The system was most recently tested during the 2025 Kamchatka tsunami that produced coastal flooding across the Pacific.
This 8.8 magnitude megathrust event off the eastern coast of Russia's Kamchatka Peninsula was the most powerful seismic
event globally since the 2011 Tohoku earthquake and tied for the sixth-strongest earthquake ever recorded.

Tsunami warnings were issued for Russia, Japan, Hawaii, and the U.S. West Coast. Over 1.9 million people were evacuated in
Japan as a precaution. No direct deaths from the shaking were reported; however, one indirect fatality occurred during
evacuations in Japan.

In Seattle, scientists continue to refine the next-generation forecast system, termed the Common Analytic System (CAS),
which will produce faster, more accurate, actionable forecast systems for the National Weather Service's two Tsunami
Warning Centers. The CAS will enable the two warning centers to collaborate seamlessly under a Common Operating
Picture and produce a unified forecast during a tsunami event, and for each center to seamlessly back up the other in case of
an outage.
Link to original article:
https://www.pmel.noaa.gov/news-story/massive-201 | -tohoku-earthquake-spurred-development-modern-tsunami-forecast-systems
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NTHMP PARTNER UPDATES

A Brief History of the TsunamiReady® Program in Puerto Rico

By Marcia Balaguera Gelves (PRSN), Victor Huérfano (Director of PRSN),
and Wildaomaris Gonzalez Ruiz (PR EMB)

During the 2000’s, the Puerto Rico Seismic Network (PRSN)
and the Department of Geology from the University of
Puerto Rico at Mayagliez (RUM), initiated the Puerto Rico
Tsunami Warning and Mitigation Program, in collaboration
with the Departments of Marine Sciences and Civil
Engineering. Throughout all these years of intense work and
achievements, results began to be seen in 2006 when
Mayagiiez became the first municipality recognized as
TsunamiReady® by the National Weather Service (Figure I).

In Puerto Rico, TsunamiReady® has had a 'snowball' effect.

From May 10-14, 2010, a TsunamiReady® summit was held Figure 1. Mayagiiez recognized on May 16, 2006, as the first Tsuna-
miReady® community in Puerto Rico and the Caribbean. From left to

In Mayaguez, PR which was a SIgmflcant event for the Island- right, Nazario Lugo Burgos, State Emergency Management director;
wide tsunami preparedness effort (Figure. 2). It was co-  Christa von Hillebrandt, PRSN director; the mayor of Mayagiiez, José
organized b), the PRSN and the NWS Caribbean Tsunami Guillermo Rodriguez; Israel Matos, director of the NWS San Juan, PR; and
Bill Proenza, director of the Southeastern Region of the US National

Weather Service (NWS); and Dr. Mildred Chaparro, UPRM dean of Aca-
Center Caribbean Ofﬁce)- Funding was provided b)’ NOAA  demic Affairs, representing Chancellor Jorge I. Vélez Arocho.

as part of NTHMP, UPR and USAID. The summit was

attended by 96 participants from local, territory and Caribbean emergency management and first responder agencies,

Warning Program (now International Tsunami Information

mcIudmg FEMA, NOAA and USAID. Participants highlighted the need for tsunami research and preparedness in coastal
' areas. Today, 46 municipalities are
recognized, 44 coastal, and 2 non-
coastal which are exposed to the
effects of tsunamis (Bayamén and
Canovanas). In 2024 the Luis Mufhoz
Marin International Airport was
recognized as the 47th
TsunamiReady® community in PR,
“\. 3 : ~ - m'aking .it the se.:cond Internation.al
W J V \’< w . NS Airport in the nation, and the first in

the Caribbean to receive this

Figure 2. TsunamiReady® Summit held in May 10-14, 2010 in Mayagliez, Puerto Rico. Officers and L. .
distinction. We also focus on

directors of Emergency Managements Offices, alongside with University, Local and Federal representa-
tives. preparing private and public entities

that are in or near coastal areas to
become TsunamiReady® Supporters. This helps employees survive tsunamis and provides response plans to assist
visitors. As March, 2026, there are 22 agencies (or entities) recognized as TsunamiReady® Supporter including a marina,

two clinics, a supermarket, a public school, and day cares. Others are currently working towards recognition.

(Continues on page 12)
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A Brief History of the TsunamiReady® Program in Puerto Rico

By Marcia Balaguera Gelves (PRSN), Victor Huérfano (Director of PRSN),
and Wildaomaris Gonzalez Ruiz (PR EMB)

(Continued from page 1)

The success of the program in Puerto Rico is due to the integrated
efforts of agencies such as the University of Puerto Rico and its
Seismic Network (which manages the funds through a NOAA
grant), the National Weather Service San Juan Office, the National
Tsunami Hazard and Mitigation Program (NTHMP), the
International Tsunami Information Center Caribbean Office (ITIC-
CAR), the Puerto Rico Emergency Management Bureau (PR EMB),
along with each involved municipality. The goal is to help
municipalities and communities to meet federal requirements and

provide them with tools to mitigate the tsunami effects for more

A e

than two hundred thousand people who live in the tsunami o B
i X i o Figure 3. Jose de Diego Public School at Aguadilla, western PR,
evacuation zone. The program also provides strategies for guiding

during the Caribe Wave tsunami exercise in March, 2026.

the thousands of tourists who visit our coasts daily. It is worth

highlighting the participation of the agencies and the community in the tsunami exercises LANTEX and Caribe Wave
(Figure 3). These exercises validated tsunami response protocols and the Emergency Alert System (EAS). On average,

150,000 people participate per year during the 18 times we have coordinated exercises.

The TsunamiReady® program has received international recognition and is considered a global model. It also led to the
establishment of a joint UNESCO-NWS pilot TsunamiReady Program. Anguilla was recognized in 201 | as the first non
US Tsunami Ready community. In 2022 the UNESCO IOC Tsunami Ready Recognition Program was established.

Currently there are over | |0 communities in 30 countries (TsunamiReady.org).

UPCOMING NTHMP & RELATED EVENTS

¢ May 5, 2026—PACIFEX 26 Tsunami Exercise (Pacific US and Canada)
https://tsunami.gov/?page=exercises

¢ May 12-14, 2026—NTHMP 2026 Annual Meeting (Seattle, WA)
https://www.weather.sov/nthmp/

¢ August 3-7, 2026—LACSC 2026-Comprehensive study of tsunamis: causes, processes,
effects and resilience Session (Mexico City, Mexico)

GSG

https://lacsc2026.enesmorelia.unam.mx/#inicio EXICO CITY
QIVERS, RAILS,

¢ September 13-19, 2026—AEG Annual Meeting (Chattanooga, TN) s
https://www.aegannualmeeting.org |

¢ October | 1-14, 2026—Geological Society of America Annual Meeting (Denver, CO)
https://connects.geosociety.org/



https://tsunami.ioc.unesco.org/en/tsunami-ready

