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o USA Tsunami Program
o UNESCO-IOC GTEWS
o UN Ocean Decade Tsunami Programme goals
o USA Tsunami Ready support
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Tsunami Warning System



NOAA Tsunami Program
Tsunami Warning and Threat Information

US DOMESTIC CONUS, CANADA
National Tsunami Warning Center

Palmer, AK

US HAWAII, AM SAMOA, GUAM/CNMI, PR, USVI, BVI
INTERNATIONAL – PACIFIC, CARIBBEAN

Pacific Tsunami Warning Center
Honolulu, HI



NOAA Tsunami Program
Information, Preparedness, Mitigation

n International Tsunami Information Center (ITIC)
ITIC est 1965, ITIC Caribbean Office (ITIC-CAR) est 2010

n National Tsunami Hazard Mitigation Program (NTHMP)
o Partnership among Federal and State/Territorial agencies
o Promotes a culture of tsunami preparedness and response

n TsunamiReady® Program (est. 2001, NWS lead)
o Improves community awareness, preparation, and education
o Strengthens local emergency operations
o 194 communities in United States recognized (Oct 2021) 

n NWS Weather Forecast Offices



NOAA Tsunami Program
International Tsunami Activities
o Support UNESCO Intergovernmental Oceanographic Commission (IOC)   

as IOC Tsunami Service Provider (TSP) and                                                    
as IOC Tsunami Information Center (TIC) for coordinated                          
tsunami warning and mitigation systems in Pacific and Caribbean:

Ø Pacific Tsunami Warning Center (PTWC)
Ø International Tsunami Information Center (ITIC) - Pacific
Ø NWS HQ Tsunami Program (US Tsunami National Contact)

o After 2004 Indian Ocean Tsunami, U.S. Tsunami Warning Centers’ capabilities 
enhanced to include alert services for Caribbean (permanent in 2016) and Indian 
Ocean (interim to 2013)

o In 2010, NWS SR Caribbean Tsunami Warning Program (CTWP) established to 
support region.  Moved under NWS PR ITIC in 2017. Renamed ITIC Caribbean 
Office (support CTIC, CARIBE-EWS) in 2021

o NOAA Centers for Environmental Information (NCEI) serves as ICSU World 
Data Service for Marine Geology and Geophysics for Global Tsunami Historical 
Database, Significant Earthquakes, Significant Volcanic Eruptions. 



UNESCO IOC

Intergovernmental Oceanographic Commission (IOC) 
of UNESCO

• The only intergovernmental body of the UN system for ocean science
• Established 1960, 150 Member States (2024)



E X I ST I N G  S E RV I C ES  O F  T H E  G LO BA L  TS U N A M I  WA R N I N G  SYST E M

NEAMTWS
North Eastern Atlantic, Mediterranean
and connected seas Tsunami Warning
and Mitigation System

Accredited TSPs: 
CENALT 
Centre d'Alerte aux Tsunamis of France
IPMA
Instituto Portugues do Mar e da Atmosfera
of Portugal
INGV
Istituto Nazionale di Geofisica e Vulcanologia of Italy
KOERI
Kandilli Observatory and Earthquake Research
Institute of Turkey
NOA 
National Observatory of Athens of Greece
Planned

The services provided by the
US National Tsunami Warning
Center
are outside the framework of the IOC 
coordinated tsunami warning systems

CARIBE-EWS
Tsunamis and Other Coastal
Hazards Warning System for the
Caribbean and Adjacent Regions

Service provided by
PTWC
Pacific Tsunami Warning Center /
NWS/NOAA of USA
Planned

Intergovernmental Oceanographic Commission of UNESCO
2021 www.ioc-tsunami.org

PTWS
Pacific Tsunami Warning
and Mitigation System

NWPTAC/JMA 
Northwest Pacific Tsunami
Advisory Center / 
Japan Meteorological Agency

PTWC
Pacific Tsunami Warning Center
/
NWS/NOAA of USA

SCSTAC/NMEFC 
South China Sea Tsunami
Advisory Center / 
National Marine Environmental
Forecasting Center of P. R. China

IOTWMS 
Indian Ocean Tsunami
Warning and Mitigation System

InaRTSP
Indonesian Regional Tsunami Service Provider
ITEWC
Indian Tsunami Early Warning Centre
JATWC 
Joint Australian Tsunami Warning Centre

Service is provided by the
InaTEWS
Indonesian Tsunami Early Warning System at
the BMKG, outside the framework of the
IOC-coordinated tsunami warning systems
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Caribbean Tsunami Information 
Centre (Barbados, IOC)

International Tsunami 
Information Centre (USA, Chile, IOC)

Indian Ocean Tsunami
Information Centre (Indonesia, IOC)

NEAM Tsunami
Information Centre (IOC)



UNESCO/IOC-NOAA 
International Tsunami Information Center
UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center

UNESCO IOC

2016-2017 2018-2019 2019-2020

Vision:
“The science we need 
for the ocean we want”

Mission:
Transformative Ocean Science 
solutions for sustainable 
development, connecting 
people and our ocean



UNESCO IOC

Ocean Decade Goals: Societal Outcomes

1. A Clean Ocean
Sources of pollution are identified and reduced
Or removed.

2. A Healthy and  
Resilient Ocean
Marine ecosystems are understood,  
protected, restored and managed.

3. A Productive Ocean
Supporting sustainable food supply and a  
sustainable ocean economy.



UNESCO IOC

Ocean Decade Goals: Societal Outcomes
4. A Predicted Ocean
Society understands and can respond to  
changing ocean conditions.

5. A Safe Ocean
Life and livelihoods are protected from  
ocean-related hazards.

Capacity Development
Cross-cutting.  No one left behind.

6. An Accessible Ocean
Open and equitable access to data,
information and technology and innovation.



UNESCO/IOC-NOAA 
International Tsunami Information Center
UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center
UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center

RESILIENCE! 
Communities 

respond to tsunami threats 
by combining accurate 

1. Real-time impact forecasts 
with

2. Deep community preparedness
Tsunami disaster impacts 

are minimized, enabling rapid 
restoration of critical 

infrastructure and services

Comprehensive 
institutional & community 

preparedness 
and capacity building 

efforts aimed at achieving 
IOC Tsunami Ready 

designation across 
all  socio-economic 

categories

New      
observational and 

analysis technologies to 
move from a high-uncertainty

assumption-based capability 
to a low-uncertainty

dynamic-based 
capability

!"#$%&'#"$'#&()*%$+,&-.!/.$++#
!""#$%&'()*+,'-./)%0"1'$%'!234524')%.'6746-74854!!





FA STER ,  BET TER  EA RTH Q UA KE S OU RCE  CH A R AC TER IZAT ION
FA STER  TS U NA M I  DETEC T ION /  R EA L-T IM E M ONITORING:

UND ERS EA S M ART C AB L ES ,  G NS S  NETWORK

Angove, M . et. al, 2019 Pacific Northwest Geodetic 
Array/Central Washington University

Real-time GNSS stations (public networks, n=2,260) 

Historical seismicity (red),  DART tsunami buoys (yellow triangles) 
Current / planned (green/white) submarine cables

SMART repeaters shown every 300 km

1
4



UNESCO/IOC-NOAA 
International Tsunami Information Center
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T H E  M A I N  S O C I E TA L  O U TCO M E

OF COMMUNITIES AT RISK                
OF TSUNAMI PREPARED FOR                
AND RESILIENT TO TSUNAMIS

TO MAKE 

100%
BY 

2030

!"#$%&'#"$'#&()*%$+,&-.!/.$++#
!"#!$%"&'%!(

Ø Tsunami Coalition:   collaborative with critical  UN stakeholders,                                                        
civil protection, others   ==>  Raise profile.  Facilitate resourcing

Ø Capacity Development:  “Tsunami Ready” training, augmented by online                                         
IOC Ocean Teacher  Global Academy (OTGA) ==>  Global reach, deep curricula

! " # $ % & ' ( & ) # * % # & + , - .

$ / $ ! & ' ( & , / . # & 0 / ! & & & & & & & & & &



100% AT-RISK COMMUNITIES TSUNAMI READY

q STRATEGY:                                                                                 
Be Aware, Be Prepared

o FRAMEWORK:                                                                  
n Harmonized global 

guidelines UNESCO IOC 
Tsunami Ready

n Performance-based                                                  
Community Recognition

q ACTION:                                                                         
National programs                                                                                                         
empower Communities

q GLOBAL MEASURE
12 indicators – Assessment, 
Preparedness, Response

Standard Guidelines for the Tsunami Ready 
Recognition Program, UNESCO IOC TS 74, 2022

U N  O C EA N  D EC A D E  T S U N A M I  P R O G R A M M E :



www.tsunamiready.org

UNESCO IOC Tsunami Ready web site 

Tsunami Ready 
Viewer

http://www.tsunamiready.org/


Cedeño, Honduras (Feb 2017)

ITIC	Essential	Community	Preparedness
Capacity	Building,	Honduras,	Central	America,	2015-16
,

https://www.youtube.com/watch?v=-_vMTwO3xjY

https://www.youtube.com/watch?v=-_vMTwO3xjY


Savaia, Lefaga, Samoa (June 2017)

Giant Clams



Fiji Coral Coast:  Nayevuyevu and Sila Villages

Hazard 
Assessment: 
Tsunami Sources 
and Inundation

Preparedness:                                    
Hazard and Evacuation

Warning, Response, Awareness
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#0

Queens Road

Cuvu Road

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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01. If you feel an earthquake - protect
yourself
- Do not panic
- Drop, cover, and hold!
2. After an earthquake, be aware that a
tsunami may follow
- Move away from the beach immediately
as a precautionary measure
- Look for more information through TV
and Radio
3. After an intense and prolonged
earthquake, evacuate immediately if
possible or look for shelter in Higher
Buildings
- As a community visitor, please follow
Community Disaster Management's
instructions.
4.  The sound of the siren is the official call
for evacuation.
- If the siren sounds, follow the evacuation
procedure.

After the first tsunami wave, more waves
are likely to come!

Wait for an official "All Clear" message
before leaving the shelter

1. Kevaka ko vakila na uneune
- kakua ni rere
- taqomaki iko,
- tiko sobu, kakua ni toso me yacova ni oti na
uneune.

2. Ni oti na uneune, mo na dau namaka ni rawa ni
muria mai na ua ni loka.
- Mo yawaka mai na matasawa e na gauna totolo me
vukea nomu taqomaki
- Yadrava tale eso na kena i tukutuku matata e na
veigaunisala ni vakau tukutuku.

3. Ni oti ga e dua na uneune kaukauwa, mo
vakusakusa sara ki na idrodro e vakarautaki.
- Kakua ni waraka na i vakaro ni Matanitu mo qai
tekivu yavala; mo biuta e na gauna totolo taudua na
vanua lolovira ka dro ki na vanua cecere.
-  Na vulagi e ra tiko e na loma ni koro se i tikotiko
vagalala me ra vakamuria na i tuvatuva ni koro e na
gauna ni Leqa Tubukoso.

4. Na tagi ni misini vakarautaki e sa na okati me i
vakaro ni Matanitu ka sa dusia tiko me sa tekivu na
vagalala ki na idrodro e delana
- Ni sa tagi na misini vakarautaki, me vakamuri na i
tuvatuva ni drodro.

Ni oti na i matai ni ua, e na rawa ni veitaravi mai e
vica tale na ua!

Waraka na kena bokoci  i vakaro mai na Matanitu
kei na soli ni galala ni veitosoyaki ni bera ni qai biu
tale na i drodro e delana.

TSUNAMI EVACUATION
PROCEDURE

If it is long or strong,
get gone

NA I VAKARO MO MURIA
NI YACO NA UA LOKA

Kevaka e sa mani balavu ka kaukauwa
sivia sara na uneune, mo vakusakusa
sara ki na vanua cere.
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NAEVUEVU
VILLAGE

LOCATOR MAP: FIJI ISLANDS

TSUNAMI EVACUATION MAP

TSUNAMI HAZARD ZONES
Elevation (meters)

0m - 5m (Tsunami Hazard Zone)

5m and Above (Tsunami Safe Zone)

Legend
#0 Signage

FRA Roads

Districts

EVACUATION AREA

EVACUATION ROUTE

Village Boundaries

PROVINCE: NADROGA/NAVOSA
DISTRICT: CUVU

�Ê
170

Meters

NAEVUEVU
VILLAGE

NOTES: MAP BASED ON BATHYMETRIC AND TOPOGRAPHIC
DATA FROM NATIONAL AND REGIONAL SOURCES AND
INNUNDATION MODELLING BY MRD AND NDMO. THE FIJI
MAP GRID 1986 COORDINATE SYSTEM WAS USED FOR THE
DEVELOPMENT OF THIS MAP. THE EVACUATION ZONE AND
ROUTES ARE RESULTS OF THE TSUNAMI MODEL, PATH
LOCATIONS AND COMMUNITY FEEDBACK.

COLA VINA!! WELCOME TO
NAEVUEVU VILLAGE

DATE DEVELOPED: 25/10/2023

#0
#0

Cuvu Road

Queens Road

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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1. If you feel an earthquake - protect
yourself
- Do not panic
- Drop, cover, and hold!
2. After an earthquake, be aware that a
tsunami may follow
- Move away from the beach immediately
as a precautionary measure
- Look for more information through TV
and Radio
3. After an intense and prolonged
earthquake, evacuate immediately if
possible or look for shelter in Higher
Buildings
- As a community visitor, please follow
Community Disaster Management's
instructions.
4.  The sound of the siren is the official call
for evacuation.
- If the siren sounds, follow the evacuation
procedure.

After the first tsunami wave, more waves
are likely to come!

Wait for an official "All Clear" message
before leaving the shelter

1. Kevaka ko vakila na uneune
- kakua ni rere
- taqomaki iko,
- tiko sobu, kakua ni toso me yacova ni oti na
uneune.

2. Ni oti na uneune, mo na dau namaka ni rawa ni
muria mai na ua ni loka.
- Mo yawaka mai na matasawa e na gauna totolo me
vukea nomu taqomaki
- Yadrava tale eso na kena i tukutuku matata e na
veigaunisala ni vakau tukutuku.

3. Ni oti ga e dua na uneune kaukauwa, mo
vakusakusa sara ki na idrodro e vakarautaki.
- Kakua ni waraka na i vakaro ni Matanitu mo qai
tekivu yavala; mo biuta e na gauna totolo taudua na
vanua lolovira ka dro ki na vanua cecere.
-  Na vulagi e ra tiko e na loma ni koro se i tikotiko
vagalala me ra vakamuria na i tuvatuva ni koro e na
gauna ni Leqa Tubukoso.

4. Na tagi ni misini vakarautaki e sa na okati me i
vakaro ni Matanitu ka sa dusia tiko me sa tekivu na
vagalala ki na idrodro e delana
- Ni sa tagi na misini vakarautaki, me vakamuri na i
tuvatuva ni drodro.

Ni oti na i matai ni ua, e na rawa ni veitaravi mai e
vica tale na ua!

Waraka na kena bokoci  i vakaro mai na Matanitu
kei na soli ni galala ni veitosoyaki ni bera ni qai biu
tale na i drodro e delana.

TSUNAMI EVACUATION
PROCEDURE

If it is long or strong,
get gone

NA I VAKARO MO MURIA
NI YACO NA UA LOKA

Kevaka e sa mani balavu ka kaukauwa
sivia sara na uneune, mo vakusakusa
sara ki na vanua cere.
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LOCATOR MAP: FIJI ISLANDS

TSUNAMI EVACUATION MAP

TSUNAMI HAZARD ZONES
<VALUE>

0m - 5m (Tsunami Hazard Zone)

5m and Above (Tsunami Safe Zone)

Legend
#0 Signage

EVACUATION ROUTE

EVACUATION AREA

FRA Roads

Districts

Village Boundaries

PROVINCE: NADROGA/NAVOSA
DISTRICT: CUVU

�Ê
170

Meters

SILA
VILLAGE

NOTES: MAP BASED ON BATHYMETRIC AND TOPOGRAPHIC
DATA FROM NATIONAL AND REGIONAL SOURCES AND
INNUNDATION MODELLING BY MRD AND NDMO. THE FIJI
MAP GRID 1986 COORDINATE SYSTEM WAS USED FOR THE
DEVELOPMENT OF THIS MAP. THE EVACUATION ZONE AND
ROUTES ARE RESULTS OF THE TSUNAMI MODEL, PATH
LOCATIONS AND COMMUNITY FEEDBACK.

COLA VINA!! WELCOME TO
SILA VILLAGE

DATE DEVELOPED: 25/10/2023

Ø TR Recognition Ceremony:  Nov 3, 2023

Community participatory 
training, 18-22 Sep 2023

Implementation Approach - Stakeholders
Mineral Resources Dept, National Disaster Management Office, 
Ministry of Lands, Provincial Administrator, iTaukei Affairs, Plan 
International, Partners in Community Development (Fiji), People 
Living with Disability Organization



ITIC TSUNAMI READY Project - FY21-25
o USAID/BHA funds to NOAA/NWS/ITIC
o Countries:  

n FY21-23: Marshall Islands (RMI), Micronesia (FSM), Palau
n FY24+:  Kiribati, Samoa, Solomon Islands, Vanuatu

o Support:  ITIC and NOAA to implement Tsunami Ready using          
UNESCO IOC Indicators

o Deliverables:  Tsunami Ready communities recognized
o Country stakeholders:  National/Local DMOs (Preparedness/ 

Emergency Response), National Tsunami Warning Center (NTWC), 
GIS resource agency (evacuation maps, data layers - demographics, 
coastline, elevation, built environment, infrastructure, schools, etc),  
Non-Government Orgs (NGOs), community groups



ITIC TSUNAMI READY Project - FY21-25

o Tasks / Work plan:                                                                                                           
Follow TEMPP (inundation map, evacuation map, response plan, 
awareness, exercise)

o Supporting agencies:  
o ITIC (lead) – Dr. Laura Kong, Marie Eble (Project Manager)
o NOAA National Center for Tsunami Research (NCTR) (inundation 

model/map) - Chris Moore
o NOAA PTWC (tsunami warning) – Dr. Charles McCreery
o IOC Tsunami/DRR (Suva) - Jiuta Korovulavula
o SPC:  DRR- Litea Buikoto, Oceans (model, DEM) - Herve Damlamian, 

PCCOS – Dr. Jerome Aucan
o International Subject Matter Experts (SME, evacuation, response)



ITIC TSUNAMI READY Project – This Meeting

o UNESCO IOC Tsunami Ready background information
o Morning:

n TR National Programme - What is a Community?  
n TR Community Resources – baseline generally what exists, needed

o Afternoon
n TR Indicator Resources stocktake for target community 

o TR Implementation Checklist – Requirements & Actions for Indicators
o What has been done already?  
o Determine availability and quality of Bathymetry/Topography data for 

Inundation Modeling 
n Implementation planning: Milestones (what, who, how, when).                    

What are resources needed 



International Tsunami Information Center (ITIC)
A UNESCO/IOC-NOAA Joint Partnership

NOAA Center for Tsunami Research (NCTR)
May 2024

UNESCO/IOC-NOAA  SHOA
International Tsunami Information Center

Thank You
Dr. Laura Kong

Director, ITIC, USA NOAA

Chris Moore
Director, NOAA Center for Tsunami Research


