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e Currently in Puerto Rico and probably many
other places, worry and know more about
tsunamis than earthquakes, hurricanes, storm

surges....
* This was not always the case!!l!

 Nature has helped...



Introduction

e The road has been long and windy, with
bumps and pot holes...
— The situation 20 years ago

— Implementation of a Tsunami Warning and
Mitigation Program

— Scientists and Academians working with other
sectors of societies

— Lessons learned



Situation

e 20 years ago, despite the fact that over 3503
had been killed by tsunamis over the past 160
years in the Caribbean, tsunamis were a
forgotten danger, overlooked by tsunami
warning centers, tsunami hazard mitigation
programs, most scientists and emergency
managers.... In Puerto Rico few people even
knew what the word “tsunami” meant,
although many did recognize the word
“maremoto”



Then in 2000 with FEMA and UPR
funding ...

Tsunami Short Documentary was

Tsunami Flood Maps were produced
generated
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PRSN at the UPRM began developing
Tsunami Warning Capabilities



More activities...

Tsunami Signs o .
were installed Tsunami Drills were organized

Workshops and
meetings were held



Tsunami INDONESIA, December 26, 2004, Mw 9.3




More activities...

Tsunami observational capabilities A first “tsunami”
increased, more seismic stations, broadcast system
more sea level stations
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Let’s get TsunamiReady™

2006 Mayagiliez first

T iReadv communityv in PR Host of the 2010 Central
a?::jn:hn:(:arib‘éean unity American and Caribbean Games
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PRSN goes 24/7

* Puerto Rico State
Emergency
Management Agency
provides additional
funding to the Puerto
Rico Seismic Network
for 24/7 operations




PR NTHMP and TR Team




More TsunamiReady communities...

2010 10 of 44 coastal
municipalities are
TsunamiReady

Puerto Rico: 10 TsunamiReady Communities

More outreach, drills....




Haiti Earthquake and Tsunami
January 12, 2010, Mw 7.0, > 200,000 victims (EQ)
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western coast.
Indication of tsunami runup in Jacmel,

southern coast of Haiti



Ernvie suss comentarios

Mundo | Terremoto en Chile B e
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El maremoto en Chile dejo mas
victimas que el propio terremoto
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“Everybody”wants tO . Recognized TsunamiReady

. as an effective program to
be TsunamiReady... Prog
ST N A SRS STV T

help protect life, property
and livelihood

 Endorsed that
TsunamiReady be
expanded to the non US

£%

Caribbean
e Recommended that IOC
e A TsunamiReady Summit was held explore managing
in May 2010 in Mayaguez. It was international licensing

attended by almost 100 participants
from emergency management and agreements and
earthquake and tsunami monitoring verification.
Institutions from PR, the Caribbean

and US Mainland



In addition to having a steady stream
of EQ’s and some tsunamis...

Some other lessons
learned along the
way...



Important converting the science
output into a Public product




Understanding your community and
their needs and understanding...

State Emergency Management
General Public

Media

Engineers

Decision makers and elected officials
Funding agencies

University Administration

Insurance

Researchers

Perception is real.....



Recognition of your communities is
Important

Bienvenidos a Mayagiiez [;
Ciudad

“A‘l

TsunamiBeady

En caso de un Terremoto o Aviso de Tsunami
Muévese a un Lugar Alto o
Aléjese de la Costa




Diverse Workforce
PRSN’s key to success

Administrative staff
Technical staff
Researchers
Bilingual

Students and
Permanent

Support from
Administration

PRSN Staff in 2008



Talking the language of your users




Public Products

Red Sismica de Puerto Rico

2y redsismid. wdy Tehdfona: 787-833-8433

Centro de ; de la Costa Oeste & Alaska = v
hitg: fweatwearh.noaa.zav =
g 4 Niveles de Mensajeria de Tsunami 'l' s “ “ a M !

Actual Glass Height - 17.57

* Posibles corrientes locales
fuertes y peligrosas.

* Manténgase escuchando
las instrucciones locales de
emergencia.

WE CANNOT AVOID A TSUMAMI.
BUT.WE CAN A DISAS

s e s

*Peligro potencial.
* Permanezca alerta para
mas informacion.

Vigilancia

Stay tuned 1o Rodio / TV; for more Information: ‘ . m— N0 PODEMOS EVITAR UM TSUMAMI,
¢ A PERD S1 PODEMOS EVITAR UN DESA:
Puerto Rico State Emergency Manogement Agency A -
787-724-0124 (San Juan)

Puerto Rico Seismic Network, UPRM
787-833-8433, 787-265-5452
Iitp:/iredsismico.uprm. edu
National Weather Service (NOAA), San Juan
787-253-4586  hitp:/fweww.1sunami.gov

UUS Matianal Tswnomi Hozord Mitigotion Pragram (Confract: D1 I3W0T(N0347)
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Every audience is important

From 1 on 1 to 3000



Different venues




We (scientists) are not super stars...

“don’t try to compete with prime time on TV” and
“get the “super stars” to support your efforts




The message is getting out...

Maybe not!!!



Getting the message out, languages
and the venues:

English/Spanish
On the Web
Emails

SMS

Traditional media
Social media

Puerto Rico Seismic Network EQ/Tsunami reports:

REPORTE SISMICO/TSUNANMI PARA PUERTO RICO E ISLAS VIRGENES

Magnitud:
Magnitude:

Fecha - Hora:

Date - Time:

Localizacion:

Location:

Profundidad:

Depth:
Region:
Region:

Distancias:
Distances:

Intensidad (MDM):

SEISMIC/ TSUNAMI REPORT FOR PUERTO RICO AND THE VIRGIN ISLANDS

5.80 Mw

2010/05/16 - 05:16:10 (UTC)
2010/05/16 - 01:16:10 (Hora Local Local Time)

Latitud Tatitude: 18 400 *N, Longitud Tongitude: 67.07 *W

113.1 km ( 70 millas/miles)

Region Nor-oeste de PR
Northwest Eegion of Puerto Rico
Moca, PR

* VI en Afiasco, PR

Intensity:
Event ID: » 20100516051610
Nivel de Alerta de Tsunami: ® No hay peligro de tsunami para Puerto Rico e Islas Virgenes
Tsunami Alert Level: # No tsunami threat for Puerto Rico and the Virgin Islands

Fecha y Hora de emision: | 2010-05-16 10-44:26 (UTC)
Issued at: & 2010-05-16 06:44:26 (Hora Local Local Time)



Caribbean Wide Initiatives



Tsunamis in the Caribbean

Legend

|:| Murmber of Events, 1- 8

- MNumber of Runups, 1 - 30

[:] MNumber of Damaging Events, 0- 3
- Maximurm Water Height, 0 - 10 m
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: — ;. . Caribbean Tsunami Runups, 1530- 2006
e comer | W from Local and Regional Sources




Tsunami deaths since 1842 in two key areas, the
northeastern Pacific (Alaska, Hawaii, West Coast
States) & the Caribbean Basin (includes Puerto Rico &
US Virgin Islands). The Caribbean basin with only 1/5
the area has 6x more deaths !

1842-2010:




Caribbean Tsunamigenic Sources,
Mostly short-fused

Local and Regional a - — 4
Earthquakes i :

Subaerial and
Submarine

Landslides

Subaerial Volcano
Soufriere Hills,
Montserrat

Submarine

Volcanoes-Kick ‘em ™%
Jenny /4

Tele-tsunami (e.g. % «
“Lisbon” Nov. 1,1755) . g




The risk from tsunamis has increased dramatically due to
population growth, coastal infrastructure development and
tourism

L

During high season, there can be as many as 25,000 people arriving on cruise ships
during a day. During low season, as much as 15,000 people/day.



Tsunami Warning Centers

PRSN for Puerto Rico and the VI

Proposed Caribbean Earthquake Pacific Tsunami Warning Center
And Tsunami Center, UPRM Non US Caribbean



Intergovernmental Coordinating Group for the
Tsunami and other Coastal Hazards Warning System
for the Caribbean and Adjacent Regions (ICG-C)

* UNESCO/IOC body o Gm . O
* 28 member states, |

commonwealths,
territories

e Established in 2005

e Sessions held in 2006,
2007, 2008, 2009 and
2010




Importance of “ownership”

Caribbean Tsunami Warning Center
To have been established by 2010

NOAA NWS established in February 1,
2010 the Caribbean Tsunami Warning
Program, Hosted by the Puerto Rico
Seismic Network at the University of
Puerto Rico at Mayaguez as a 1rst step of
the U.S. phased contribution to the
establishment of a Caribbean Tsunami
Warning Centre

Christa G. von Hillebrandt CTWP Manager,
with Harold Irizarry, Data Analyst, PRSN

Venezuela and Nicaragua also have made efforts and technical advances
towards the establishment of a CTWC

ICG VU will consider further contributions of MS to the establishment of a
Regional Tsunami Warning Center



Caribbean Tsunami Information Center
(CTIC)

 To be hosted by Barbados with funding from
Italy

e Signing of the MoU with UNDP expected later
this month

* The programme is expected to be launched
during the next two months

 Barbados has already allocated office space in
preparation for the CTIC’s establishment

37



Takes years to build up a reputation
and just minutes to ruin it...

e The Institution (PRSN, WCATWC, PTWC,
CTWP) is what is important
— Fast, reliable response to events is critical

— Availability to respond to the needs of the users
groups



Moderate Earthquake in PR
May 16, 2010

1:16 AM, M 5.8, Depth 108 km.

A Ean Antonio> Isabela
Arenales
abant

Ag r'1 E

[ Moca

JAguada

Luyando




Are we next?



Keep Getting the Message Out

Reach
/ out \

\/

Thanks...



. TSUNAMI
i READY

L]
engineering

Www_vernixeng.com

Marine Sciences, UPRM Universidad de Puerto Rico



Tsunami
Ready

Cuando segundos
cuentan,
comunidades
Tsunami Ready
estan preparados




¢En qué consiste el Programa TsunamiReady?

 Programa de reconocimiento del Servicio Nacional de
Meteorologia que promueve |la preparacion ante el riesgo de
un tsunami.

e Es parte del programa StormReady

e Esfuerzo colaborativo que envuelve los oficiales de manejo de
emergencias a nivel federal, estatal, local, y a la ciudadania.

e En Puerto Rico NOAA ha otorgado fondos a |la RSPR para
facilitar que los municipios puedan lograr la designacion de
TsunamiReady
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Objetivos TsunamiReady

—Crear unos criterios basicos que sirvan como guia para
gue las comunidades estén preparadas para un tsunami.

—Difundir y aumentar el conocimiento sobre los riesgos
gue representa un tsunami.

—Mejorar los planes de una comunidad ante la
eventualidad de un tsunami.

—Asegurar uniformidad en los materiales educativos que
se utilizan como respuesta a un tsunami.

—Reconocer las comunidades que han adoptado las guias
TsunamiReady. N




Beneficios de ser TsunamiReady

—La comunidad esta mejor preparada.

—Aumentan las relaciones entre la comunidad y los
expertos sobre tsunami.

—ldentifican las necesidades de preparacion en una
comunidad.

—Se celebran foros educativos.
—Fortalece la infraestructura municipal.
—Mejora la imagen del municipio




¢Como una comunidad se torna TsunamiReady?

. Punto Focal de Tsunamis en
Estableciendo un punto Ponce

focal de aviso de tsunami
en la comunidad
» Facilidades operacionales
los 24 horas al dia que
puedan recibir y
diseminar los mensajes
de alerta de tsunamis.

»P. Ej. Policia
Municipal, OMME

Centro de Operacion de
Emergencias (COE)




¢Como una comunidad se torna TsunamiReady?

Sistemas para recibir mensajes
de alerta de tsunamis™

» EMWIN-satélite o internet

» TV (mensajes EAS)

» Radio NOAA

> FAX

» Teléfono

» Radio comercial (mensajes EAS)~

» Radio frecuencia

» Internet-California Integrated
Seismic Network Display

» Internet-Sistema Broadcast RSPR

» Suscripcion a alertas por correo *La cantidad de sistemas requeridos

electronico (http://tsunami.gov depende del nimero de Ia
y/o http://redsismica.uprm.edu)

Weather Radio
All Hazards

poblacién en la zona de peligro.



¢ Codmo una comunidad se torna

TsunamiReady:

» Sistemas para diseminar
mensajes de alerta de
Tsunami *

»Radio comercial™

»Radio NOAA en edificios
ublicos o puntos criticos en
a comunidad

» Sirenas fijas

» Sirenas moviles

> Arbol de llamadas

» Otros sistemas especificos a

la cc')mur.n.dad *La cantidad de sistemas requeridos
~ .,._.;“ . Radlo”ﬂlt'c%&?a”e@tgkﬁ)escer un depende del nimero de la

H .7 .
~T acuerdo firmado con la radio poblacion en la zona de peligro.

\_ emisora




i COmo una comunidad se torn:
TsunamiRea Wik

Aumentar la Preparacion en la Comunic

» Actividades educativas para el | ¢ 1 .

- SUNAMI
personal gubernamental y LUGAR DE
comunidad (ASAMBLEA

»Tener un mapa de desalojo
> DESignar areas seguras ZONA DE PELIGRO TSUNAMI
» Establecer rutas de desalojo

> Instalar rotulos de tsunamis %
EN CASO DE UN TERRE!AOTO MUEVASE

»Proveer material escrito a la AN ATIOASER UGS
ciudadania

> Realizar simulacros
Escuelas:

»Motivar a que se implanteun
curriculo educativo sobre tsunami

> Realizar simulacros
> Proveer material educativo




:Como una comunidad se torn
TsunamiReady?

Requisitos Administrativos

» Desarrollar plan formal de
operaciones para tsunami

» Visita de oficiales de manejo
de emergencias a las oficinas
del Servicio Nacional de
Meteorologia

> Visita del personal del SNM a
la comunidad por lo menos
una vez cada dos anos




Procedimiento de Reconocimiento
TsunamiReady

La comunidad solicita ser reconocida como TsunamiReady al SNM
completando un formulario que esta disponible en linea
(http://www.tsunamiready.noaa.gov/ts-apply.htm).

El comité local de TsunamiReady (Mojica, von Hillebrandt, Trabal y
Huérfano)

> Evalla la solicitud.

»Visita a la comunidad y verifica que cumplan con los
requisitos.

»De no cumplir con ellos, les sugiere cambios para que
puedan lograrlo.

Una vez se cumple con los requisitos, se lleva a cabo una
ceremonia de reconocimiento, se prepara un comunicado de
prensay se celebra una conferencia de prensa en la comunidad.



Las comunidades reconocidas reciben:

e Reconocimiento como TsunamiReady por 3 anos.

e Dos letreros TsunamiReady de la NOAA y dos de Ia
RSPR.

e Autorizacion para utilizar el logo TsunamiReadly.
e Pegatines para los carros oficiales de OMME

e Formar parte de la lista de comunidades
TsunamiReady en todas las paginas de la NOAA en el

internet.
= Carolina es un ‘ Entering A
Reortin Municipio s TsunamiReady
—aalki Community
TsunamiReady

%

Esta entrando en una zona de peligro de Tsunami
En caso de un Terremoto fuerte o

Aviso de Tsunami TSU NAMI
Muévase Inmediatamente a
READY

un Lugar Alto o Alejese de la Costa

P E a®

IN CASE OF EARTHQUAKE, GO TO
HIGH GROUND OR IHLAND




