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NOAA Caribbean Tsunami 
Center

• Caribbean Tsunami Warning Center in the region byCaribbean Tsunami Warning Center in the region by 
2010 (resolution ICG-CEWS II).

• NOAA established on February 1, 2010 the y ,
Caribbean Tsunami Center collocated with the 
PRSN, first step of a three phased approach for the 
potential establishment of a Caribbean Tsunami 
Warning Center.
M i k I i i d l l d• Main tasks:  Improve seismic and sea level data 
availability and tsunami forecasting, education and 
research capabilities in the regionresearch capabilities in the region.



Sumatra Indonesia, 26 de diciembre de 2004, Sumatra Indonesia, 26 de diciembre de 2004, 
10 km, M 9.010 km, M 9.0

Antes

Después



American Samoa Tsunami
September 29 2009September 29, 2009

Mw 8.0, Max. Runup:  16.3 m  

Fotos  por Gordon Yamasaki , NOAA



Haiti Earthquake and Tsunamiq
Jan. 12, 2010, Mw 7.0, > 200,000 dead (EQ)

Tsunami observations

The tsunami apparently took the lives of  at 
least seven villagers in the town of  Petit 
Paradis, on Haiti's western coast.



Tsunamis in the CaribbeanTsunamis in the Caribbean



Tsunami deaths since 1842 in two key areas, the 
northeastern Pacific (Alaska, Hawaii, West Coast 
St t ) & th C ibb B i (i l d P tStates) & the Caribbean Basin (includes Puerto 

Rico & US Virgin Islands). The Caribbean basin 
with only 1/5 the area has 6x more deaths !

1842-2010:
3510 d th3510+ deaths

1842-2010: 579 deaths



Hazard Assessment:  Identification 
f h T i i Sof the Tsunamigenic Sources

From U. ten Brink, USGS



Other Caribbean Tsunamigenic Sources, 
Al M tl h t f dAlso Mostly short-fused

• Subaerial and 
Submarine 
Landslides

• SubaerialSubaerial 
Volcanoes-
Soufriere Hills, 
MontserratMontserrat

• Submarine 
Volcanoes-Kick 
‘em Jennyem Jenny

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



The risk from tsunamis has increased dramatically 
due to population growth, coastal infrastructure due to popu at o g o t , coasta ast uctu e

development and tourism

US Virgin Islands, 1867

US Virgin Islands, today

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.



Intergovernmental Coordinating Group for 
th T i d th C t l H dthe Tsunami and other Coastal Hazards 
Warning System for the Caribbean and 

Adjacent Regions (ICG CARIBE EWS)
• UNESCO/IOC body• UNESCO/IOC body
• 30 member states, 

commonwealths, territories
• Established in 2005
• 4 Sessions have been held in 

Barbados, Venezuela, PanamaBarbados, Venezuela, Panama 
and Martinique

• Next session:  March 15-17, 
Managua NicaraguaManagua Nicaragua



End to End ICG CARIBE EWSEnd to End ICG CARIBE EWS
• Member States designateg

– Tsunami National Contacts (government authority, 
represent the MS at meetings and coordinate national 
tsunami working groups)

– Tsunami Warning Focal Points (institution with 24/7 
operations for at minimum to receive and disseminate 
the tsunami event messages)

– A delegate in each of the working groups
• Hazard assessment
• Monitoring, Detection Systems and WarningMonitoring, Detection Systems and Warning 

Guidance
• Warning Dissemination and Communication
• Preparedness Readiness and ResiliencePreparedness, Readiness and Resilience.



Monitoring Components of 
T i W i STsunami Warning System

• Seismic monitoring-accurate and timely detection, 
d t i ti d di i ti f h t ldetermination and dissemination of hypocentral 
parameters.  Initial performance criteria:  messages for 
all earthquakes M 4.5 or greater within 5 minutes of 
origin timeorigin time. 

• Sea Level Monitoring
– Tide Gauges-confirmation of tsunami heights and 

arrival times at coastal locations validate tsunamiarrival times at coastal locations, validate tsunami 
inundation models

– DART Buoys-confirmation of tsunamis and real time 
forecasting of tsunamisforecasting of tsunamis

• Other geophysical instrumentation, GPS, hydroacoustic 
sensor – developing technology and infrastructure.



Caribbean Stations Monitored 
for Caribe EWS



Core Stations for Caribe EWSCore Stations for Caribe EWS



5 Station P-wave detection time 
for 121 CORE stations.

Contribution of  Dan McNamara, USG



5 Station Mw detection threshold 
for 121 CORE stationsfor 121 CORE stations

Contribution of  Dan McNamara, USGS



Theoretical Earthquake 
Location Error

Contribution of  Dan McNamara, 
USGS



Seismic Stations Available in Real 
Ti f h CEWSTime for the CEWS

Conributing Networks
•U Colima Mexico•U. Colima, Mexico
•RS El Salvador
•INETER, Nicaragua
•OVSICORI, Costa Rica
•Baru Network, Panama
•Montserrat Volcano 
Observatory
•Martinique VolcanoMartinique Volcano 
Observatory
•KNMI, Dutch Antilles
•Puerto Rico Seismic Network
•Seismological Institute, DR
•USGS Caribbean Seismic 
Network
•ANSS-USGSNSS USGS
•INGEOMINAS
•GSN

Stations Live at PRSN



Status Seismic Stations in Real 
Time for the CEWS, per PRSN

http://redsismica.uprm.edu



Areas with GapsAreas with Gaps



New seismic stations available 
in RT as of Haiti EQin RT as of Haiti EQ

Haiti:  Canada; Dom. Republic:  ISU



NOAA RSPR



Core Stations Caribbean Sea 
Level Network



NOAANOAA
DART
BuoysBuoys



High Rate GPS Network of the 
PRSN



Mayaguez Collocated Sea Level 
and Tide Gauge station

• 1rst collocated GPS1rst collocated GPS 
at Caribbean Tide 
Gauge stations
– What’s changing, the 

sea level or the ground
In response to an EQ• In response to an EQ

• Long term sea level 
observations

• Close proximity will 
permit leveling 
between tide gaugebetween tide gauge 
and GPS



Current Tsunami Warning Service 
P idProviders

• Pacific Tsunami Warning Center
P id I t i T i W i G id S i– Provides Interim Tsunami Warning Guidance Service 
to the non US Caribbean and adjacent regions

• West Coast and Alaska Tsunami Warning 
C tCenter
– Provides Interim Warning Service to Puerto Rico and 

the USVI (US Government)
– Backup to the PTWC 

• Puerto Rico Seismic Network
Provides 24 x 7 tsunami warning service to Puerto– Provides 24 x 7 tsunami warning service to Puerto 
Rico and the USVI and BVI (local governments 
protocol) 

• Caribbean Tsunami Warning Center (in• Caribbean Tsunami Warning Center (in 
development phase)



Puerto Rico Seismic Network

Backup 
EarthquakeEarthquake 
and Interim 
Tsunami 
Warnings 
are 
provided by 
the USGS 
andand 
WCATWC.

Planned -PRSO





PRSN Online 
Earthquake/Tsunami Products

http://redsismica.uprm.edu



PRSN Travel Time Model for 
Haiti Tsunami



Presently Ongoing Tsunami Modeling Work for NOAA/PMELPresently Ongoing Tsunami Modeling Work for NOAA/PMELy g g gy g g g

Unit source locations according to USGS (ten Brink and Geist)



Presently Presently 
Ongoing Ongoing 
Tsunami Tsunami 
Modeling Modeling 
Work forWork forWork for Work for 
NOAA / NOAA / 
PMELPMEL



Communications 
and Dissemination



Preparedness, Readiness and Resilience

Initiatives need to be taken at the local level toInitiatives need to be taken at the local level toInitiatives need to be taken at the local level to Initiatives need to be taken at the local level to 
assure that appropriate actions are taken before, assure that appropriate actions are taken before, 
during and after a tsunami or potential tsunami during and after a tsunami or potential tsunami 
event. event. 
ICG CEWS has received funding from EU/Italy to ICG CEWS has received funding from EU/Italy to 

W k hestablish the English language establish the English language Caribbean Tsunami Caribbean Tsunami 
Information CenterInformation Center to facilitate these activities.to facilitate these activities.

Workshops

EQ and Tsunami Drills



NOAA TsunamiReady DesignationsNOAA TsunamiReady Designations
• 24 hour tsunami 

warning reception andwarning reception and 
dissemination point
L l• Local emergency 
response plan

• Signage
• Evacuation Mapp
• Education and 

outreach activitiesoutreach activities, 
including drills



Concluding Comments/Concerns

• The development of the Caribe EWS has really helped 
improve the availability and quality of seismic data in theimprove the availability and quality of seismic data in the 
region which is a true asset 

• Very important that the infrastructure and capabilities of 
the almost 30 local and subregional networks continue tothe almost 30 local and subregional networks continue to 
be strengthened, some of them  with TWC capabilities.

• Very important that the contributions and the authority of 
th t ti t b i d b th CEWSthe station operators be recognized by the CEWS. 

• Challenge of determining the “critical” magnitudes, eg. 
6.5=evacuate, 6.4=no evacuation for local PR ,
earthquakes; 7.8=evacuate, 7.7=no evacuation for 
regional earthquakes.

• Establish more breakpoints to avoid overwarningEstablish more breakpoints to avoid overwarning



ContCont.
• For the very large events need to evaluate the utilization 

f l ti t ti GPS d t t b tt ti tof real time strong motion or GPS data to better estimate 
the tsunami potential

• High quality data is needed to calculate fast (5 minutes) 
regional moment tensors for estimation of ts namiregional moment tensors for estimation of tsunami 
potential.

• The establishment of a CTWC and CTIC will raise the 
profile of the Caribbean tsunami hazard and risk in theprofile of the Caribbean tsunami hazard and risk in the 
region, will help give faster warnings, effective advisory 
service before, during and after and event and 
accessible capacity building platforms for the region.accessible capacity building platforms for the region.

• The CEWS has a multi coastal hazard perspective, so as 
we develop a system that will mitigate the effects of 
tsunamis, we also are developing key components fortsunamis, we also are developing key components for 
other hazards like earthquakes, storm surges and sea 
level rise.



Our Mission:  Avoid this…

NY TimesThank you very much



More informationMore information…
• PRSN 

– http://redsismica.uprm.edu
• NOAA Tsunami Site• NOAA Tsunami Site

– http://tsunami.gov
• PRTWMP website with tsunami inundation maps

– http://poseidon.uprm.edu
• UNESCO IOC Caribe EWS

Thanks for your support and attention


