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Outline

O USA Tsunami Program

O UNESCO-IOC GTEWS

O UN Ocean Decade Tsunami Programme goals
O USA Tsunami Ready support
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NOAA Tsunami Program -
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Tsunami Warning and Threat Information N g
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National Tsunami Warning Center
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NOAA Tsunami Program
Information, Preparedness, Mitigation

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

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

m  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)

Entering A
TsunamiReady
Community

m NWS Weather Forecast Offices -



NOAA Tsunami Program

I onn g
International Tsunami Activities @;
O  Support UNESCO Intergovernmental Oceanographic Commission (I0C)

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

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

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)

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

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.



Intergovernmental Oceanographic Commission (I0C) (@

201 Ut pecase

of UNESCO R

« The only intergovernmental body of the UN system for ocean science
« Established 1960, 150 Member States (2024)
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EXISTING SERVICES OF THE GLOBAL TSUNAMI WARNING SYSTEM

Intergovernmental Oceanographic Commission of UNESCO
2021 www.ioc-tsunami.org
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& “The science we need
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202 United Nations Decade . .
of Ocean Science Mission:

2030 for Sustainable Development )
Transformative Ocean Science
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Ocean Decade Goals: Societal Outcomes B

unesco
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1. A Clean Ocean . oo &

Sources of pollution are identified and reduced o @ G
ISLAND
2 .| UOICES

AND WELL-BEING

Or removed. —’Mf' E s

2. A Healthy and "
Resilient Ocean il

. LIFE PEACE, JUSTICE

Marine ecosystems are understood, s REE o
Py ¥ R fide - PARIS2015

protected, restored and managed. ® !: B ool

13

8 DEGENT WORK AND 14 LIFE
ECONOMIC GROWTH BELOW WATER

3. A Productive Ocean

Supporting sustainable food supply and a
sustainable ocean economy.




Ocean Decade Goals: Societal Outcomes B
4. A Predicted Ocean

Society understands and can respond to
changing ocean conditions.

13 imov

PARIS2015
COPZ‘I CMP11

DEGENT WORK AND
ECONOMIC GROWTH}

o

5. A Safe Ocean

Life and livelihoods are protected from
ocean-related hazards.

|
————
& 4

QUALITY GENDER 1 REDUCED
EDUCATION EQUALITY INEQUALITIES

6. An Accessible Ocean , A
Open and equitable access to data, !!ll g (=)

A 4
information and technology and innovation. 16 o g
INSIITIJIII]NS

ISLAND
UUICES

Capacity Development

Cross-cutting. No one left behind.

unesco



3 <| OCEAN DECADE TSUNAMI PROGRAMME
s .. _  Seeking Major Advances in SCIENCE and PREPAREDNESS

2030 for sustainable Development Oceanographic

New RESILIENCE!

observational and

analysis tﬁf:h;ologies to Communities Comprehensive
m;’:fjﬁ;{};_;ig;‘ :;s;;?};gty respond to tsunami threats imt““g:’e”paa'rge‘ O
to a low-uncertainty by combining accurate and capacity building
dynamic-based i H 1 efforts aimed at achieving
ey 1. Real-time Impact fore;asts 10C Teunami Ready
— A with "' designation across
= 2. DegP community prepar@@ness  all socio-economic
= ' Tsunami disaster impacts i el
""-1:;/: are minimized, enabling rapid
L \\\\\\§§\\ restoration of critical
‘ infrastructure and services




TSUNAMI SOURCE UNCERTAINTY

EXPECTED IMPROVEMENT IN TSUNAMI FORECAST TIME AND ITS
QUALITY DUE TO IMPLEMENTATION OF NEW TECHNOLOGIES

) I —

WARN ! Forecast
2004 .
Refine Forecast
Cancel
|- A
2019
TARGET
ZONE 2030 between s
| | | | | | | |
1 5 10 15 45 1 2 upto 1 TIME
min min min min min hr hr day
LOCATION AND ; _ENTROID COASTAL DARTII FINITE FINAL
MAGNITUDE : MOMENT SEA FAULT ANALYSIS
(initial) !  TENSOR LEVEL MODEL
i (seismic) (seismic)

i Data Availability
A Centroid Moment Tensor (GNSS)/Finite Fault Model (GNSS) 2004—2030

A Full Bottom Pressure (eg. Tsunameters, Cables, dedicated observatories)
A In-situ Accelerometers Angove et. all, 2019



FASTER, BETTER EARTHQUAKE SOURCE CHARACTERIZATION
FASTER TSUNAMI DETECTION / REAL-TIME MONITORING:
UNDERSEA SMART CABLES, GNSS NETWORK

Historical seismicity (red), DART tsunami buoys (yellow triangles)
Current / planned (green/white) submarine cables
SMART repeaters shown every 300 km

60° 120° 180° '1?0' -60° 0 60° o 0" 30 60" 90" 120" 150° 1?0'_150'_120' -90" -60° -30° 0

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

30°

- e Cable 'V DART Mag <5-9< @ dy
w/ SMART repeater 1990 2000 2010 2020 Service

© GNSS Stations

0 1200 18 . 60 O 60° T X 0 W 0 50 w120 90 6 % O
Angove, M. et. al, 2019 Pacific Northwest Geodetic 1
Array/Central Washington University
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UN OCEAN DECADE TSUNAMI PROGRAMME:

100% AT-RISK COMMUNITIES TSUNAMI READY

Tsunami Ready
N—F

UNESCO 10C TSUNAMI READY INDICATORS o STRATEGY:

| | [ASSESSMENT (ASSESS) Be Aware, Be Prepared

1 ASSESS-1. Tsunami hazard zones are mapped and designated

, ASSESS-2. The number of people at risk in the tsunami hazard 0 FRAMEWORK:
“ o zone is estimated H . d | b |
24 77 Py 3 ASSESS-3. Economic, infrastructural, political, and social u armonized globa
- 2 -\ﬁ °}:‘ resources are identified gUidelineS UNESCO IOC
A\ s “\‘T\.\ ; I PREPAREDNESS (PREP)

Tsunami Ready

PREP-1. Easily understood tsunami evacuation maps are

I TSUNAMI HAZARD ZONE 4 approved . - - . i u Performance_based
v 5 |PREP-2. Tsunami information is publicly displayed . .
. 6 PREP-2. Outreach and public awareness and education Commumty ReCOgnltIOI’\
L2 CROUD R A resources are available and distributed
;7 PREP-3. Outreach or educational activities are held at least O ACTION:
three times a year .
8 PREP-4: A community tsunami exercise is conducted Natlonal pl'Og rams

at least every two years

empower Communities

RESP-1. A community tsunami emergency response plan

10 RESP-_Z. The ca_pacity to manage emergency response 12 indicators — Assessment’
operations during a tsunami is in place
1 RESP-3. Redundant and reliable means to timely receive Preparedness, Response

24-hour official tsunami alerts are in place

RESP-4. Redundant and reliable means to timely disseminate
24-hour official tsunami alerts to the public are in place

12

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



UNESCO IOC Tsunami Ready web site

10C 10C Tsunami
Intemational

P Tsunam| Info ‘mation Center

* NOAA = US Tsunami =

www.tsunamiready.orq

UNESCO/IOC Tsunami Ready Programme

Contact ITIC
a-n-n JETCN |+ Caribbean
World « Pacific

« Indian Ocean
 North Atlantic and Mediterranean

Tsunami Day
Hawaii
« Backs

Information [l Jrou
About Pilot Programme
Tsunami Ready 9
H-) I
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Technical Info U] g is
Current

ITIC

cric
The main g inamis ar
o ks o v o o Belooce e property. This is achieved through a colhbounvc sffort

Warnings Oceanonmphlc Commission (10C) of UNESCO. It ams to build mmelm
About

protact e, livelinoods and property from tsunamis i diferent regions.

Warnings

On 5 December 2017, the United Nations deciared that a Decade of

Ocean Science for Sustainable Development would be heid from 2021 to

2030 (Ocean Decade). In June 2022, the IOC Assembly approved the

oeununmm of the I0C Ocean Decade Tsunam| Programme. The
lementation of the Tsunami Ready Recognition Programme wil be a

Koy conirbuton 1o achieving he Soetal outeoma A Safe Oesan of

the Ocean Decade.

UNITED NATIONS DECADE OF OCEAN SCIENCE
FOR SUSTAINABLE DEVELOPMENT

Safe Ou-ﬂn

thIhelmaYmalmu

S 100% of comenunities at

ok o tmmamd popared
e resillont 10!

30 thiowgh the
tion of the

UNESCon
Programme

Info Centers
ITIC Trainina

Tsunami Ready
Viewer

prepars for, and respond to tsunamis.

Communities must mest all 12

UNESCONI0C. The recognition is

Voluntary, pe
community uewnmnn orotramme

that

promotes an understanding of the
ncept of read i

‘approval or confirmation that a community can o will perform at a certain level n the event of an
tsunami. Tsunami Ready
— _ "% racognition does not mean that a
‘community s tsunami proof; rather, it is
‘an acknowledgement and recognition
¢ that a community has adopted mitigation
‘measures to cope with their tsunami
risk.

Tsunami Ready Viewsr (clck for community
status)

information, contact the I0C's
Tounam Informatin Cen Cmms inthe

and

Format

Tsunami
Programme (UNESCO 10C Manuals and Guides 74, 2022). | E"91h (PDF 00CX)

Tsunami Ready Graphical Standards and Logo Kit

Engiish (PDF)
(UNESCO 10C Information Doc 1409 Rev., 2021)

Global & Re
Hazard Maps.

Teunami Sources,

Significant Volcanic
Ertptions. Also
Teunami Sources

Icosahedron Globe.

Tsunami, The Great
Waves

Avalable in Englsh,
, Frend

Tsunami Glossax
2019 2

Avaiable in English,
Arabic
P

Surviving a Tsunami
~Lessons
ol Sawai, and

Available in English,
Spanish,

General Info
forld

Hawaii
Information

Caribbean
= St_Kitts and Nevis Pnesss
W Anguilla 2
» British Virgin Islands
porindl |- Grenaca -4
« Haiti
< Ao d Barbud: UNESCO 10C
tigus and Barbuda

i z Vmcen t and me Grenadines
Am Tin

* Dominican Republic

About ITIC
Technical Info
Current

GET YOUR COMM
TSUNAMI READY

Warnings

Warnings
Tsunami

Tsunami Re;
The Caril)ln‘aﬂ"y

UNESCO/10C

UNESCO 10C
Tsunami

Tsunami
Ready
Programme

o Reacy Member State, Terrtores and Commonttes i e

Caribbean Central America, Menico and Adjcent Regions

Japanese,
Korean.

St Kitts and Nevis.

Installation of Tsunami Hazard Zone sign and Preschool
evacuation.

On February 4, 2022, the Federation of Saint Kitts and Nevis

s 1mIc
renewed its_recognition as Tsunami inder the Pilot | €TIC
Community Performance Based Tsunami Recognition Programme
being implemented by the United Nations Educational, Scientific
and Cultural Organization Intergovemmental Oceanographic
Commission (UNESCO/I0C)  Intergovernmental _Coordinatio
Group for the Tsunami and Other Coastal Hazard Warning
Systams for the Caribbean and Adjacent Regions (ICG/CARIBE-

WS). The Federation had originally received recognition on  TOTIC
October 17, 2016. As part of the regional efforts to develop an  NEAMTIC
end-{o-end!tunam! eary warming system, Saint Kits and Nevis
fulfled the Programme’s guidelines at the country level; thus [P
gt e sulrsbie Soesel cooeraiin b Tae atactve

in the event of a potential tsunami and save lives, ~Current
Outputs included the creation of Inundation maps Warnings
evacuation maps for each com: s well as signage for ~ Most Recent
evacuation routes, assembly points and tsunami hazard zones,  Tsunami
murals and an animated public awareness video. The National
Emergency “Management ~ Agency  and fevis Disaster mawn
9 = undertook IR Facebook
extensive public education, conducted anus. and formulated an
usnesses, [PomE
a number of
vacogition of Saint Kifts g Nevis
nami
be: nd_the
UNESCO/IOC Caribbean Tsunami Information Centre (CTIC).
it Tic-
provided the funding to support many of the activities. The
e owledge
assessment, preparedness actions and response planning with
ognition being granted upon the satisfactory completion of a  UNESCO 10C
verification process confirming fulfilment of the guidelines. Tsunami
Ready
Saint Kitts and Nevis Documents Preparing
3
[Documents be ready for
_— the next

Exercises Fulfiliment of the Indicators tsunami

UNESCO/IOC § Tounami Ready Application —

Tsunami © Document 1 POF (4.1 MB)

Ready © Document 2 PG (1.1 MB)

[Assessment Indicators

Inundation Map

mated number of people at risk

Resources
[Preparedness Indicators Tsunami

Evacuation Map o

o Saint Kitts POF (2.4 MB)

o Basseterre, Sant Kits POF (3.3MB) | Available in

POF (2.8 MB) glish,

o Crartestown, Nevis poF (28 MB) | Chinese,

Signage DOC (165 KB) | French,

Educational Materials Japanese,

o Saint Kitts Map Text POF (1.1 MB) eean,

© Nevis Map Text POF (996 K8, —

Outreach Acivites wheic) | | B

Tsunami Exercise



http://www.tsunamiready.org/

ZONA DE TSUNAMI

Tsunami Ready
N7

Cedeno, Honduras (reb 2017)

(2 ~ (&)
% CEDENO £ %

ES UNA COMUNIDAD Ul Y |
0. ., B i EN CASO DE TERREMOTO O

Q ALERTA DE TSUNAMI

SALGA RAPIDAMENTE DE
TSUNAMI LA ZONA DE EVACUACION
[{7.10) 4

EN CASO DE TERREMOTO O ALERTA DE TSUNAMI
SALGA DE LA ZONA DE EVACUACION

[IHSS o GUsALceal @ @&

16 DE FEBRERO DE 2017

AR
3 w b el

S '

https://www.youtube.com/watch?v=- vMTwO3XxjY

.

ITIC Essential Community Preparedness = R o g8 ot N &
ca 201516 1 @ &) & s

Capacity Building, Honduras, Central America, 2015-16


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

O LE A E ULUFALE SUNAMI

Savaia Village Tsunami Evacuation Map LULU SE MAFUIE

LE NUU UA LAVA TAPENA MO SUNAMI B

TSUNAMI READY

O FA'AILO"
NO

NOFOAGA
SAOGALEMU

= agal tagata e o laa| tatonu

Lapataiga
= Na o tagata o 100 | tok © sone
faaloa atu ile lapataiaga aloaia o agal |
nofoaga saogals aluluga

MA FAAVAVE | LE NOFOAGA SAOGALEMU

NOFOAGA
@ @ IirgoenantalCooriaation Gru o the SAOGALEMU

Pacific Tsunami Warning and Mitigation System SAFE LOCATION

1CG/PTWS

Certificate of Recognition Fa’amautu i Nofoaga Saogalemu ma fa’atal
AMI le logoina atu e le Malo ua saogalemu le toe
Alii ma Faipule of Savaia, Lefaga R fo'i i nofoaga maualalao tu lata i le sami

AUALA
SULUFA’I

EVACUATION

Village Climate and Disaster Management Committee

For successfully implementing the UNESCO 10C Tsunami Ready Pilot Project
in SAVAIA, LEFAGA, INDEPENDENT STATE OF SAMOA

June 19, 2017

Tsunami Ready
N~

Filomena Nelson

Chair 4
UNESCO I0C ICG/PTWS =




Fiji Coral Coast: Nayevuyevu and Sila Villages ¢

819
I3 ATA WAV IA42 1743 VA4 17748

Hazard
Assessment:
Tsunami Sources
and Inundation

Preparedness:

Hazard and Evacuation

TSUNAMI EVACUATION
PROCEDURE

COLA VINA!! WELCOME TO
NAEVUEVU VILLAGE

NI YACO NA UA LOKA

NATVAKARO MO MURIA|

COMMUNITIES
TSUNAMI READY!

| Community participatory
. training, 18-22 Sep 2023

GEOLOGICAL SERVICES DIVISION
& SESMOLGY UNT @

GEOLOGICAL SERVICES DIVISION
& SESMOLOGY UNT @

IF YOU FEEL AN
EARTHQUAKE
THAT IS

\USAID

FROM THE AMERICAN PEOPLE

Implementation Approach - Stakeholders

PROVIGE: NADROGANAVOSA
‘BisTRICE, OV

:rsuum EVACUATION COLA VINA!! WELCOME TO
PROCEDURE SILA VILLAGE
[1 W you feel an earthauake - protect]|

[} i

Logend

PROVINGE: NADROGANAVOSA
'DISTRICT, COVD.

NAIVAKARO MO MURIA|
IA UA L

EN?E&?F“G HA?A%AZ'QNE

N CASECF ATHUNIE,
GOTONH GROUNO R AND

HAZARD
ZONE

NAVANUA 0QO ERAWA'
NI CABETA NA UALOKA

Pocple what todo
WARNING

ADVISORY it 00

INFORMATION
STATEMENT

Alerts & E| X
Warnings "

LONG
AND
STRONG,

A TSUNAMI
MAY FOLLOW

WHAT TO DO INCASE OF A

TSUNAMI

1.Drop, cover & hold during an earthquake

2.Move inland or to a higher ground quickly,
or use local evacuation route

3.Wait for official ALL CLEAR before
returning to the beach

Warning, Response, Awareness

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

Sila Village
Nadroga Province, Fiji
is Tsunami Ready

IN CASE OF STRONG
OR LONG EARTHQUAKE
OR ANY OFFICIAL MESSAGE,
GO TO HIGHER GROUND
OR FURTHER INLAND

B 8200000

The recognition does not imply approval or promise that a community can or will perform at
a certain level in case of tsunami. Tsunami Ready recognition does not mean that a
community is tsunami proof. UNESCO-IOC recognizes that the community have built their
capacity and implemented measures in accordance to the agreed indicators of
UNESCO-I0C Tsunami Ready Programme, and that they will continue to maintain and
ensure the sustainability of this preparedness level

English
Tsunami Hazard Zone
Tsunami Evacuation Route
Tsunami Safe Zone
Wait for Official All Clear

iTaukei (Fijian)
Na Vanua oqo e rawa ni cabeta na Ualoka
Na sala mo ni muria kina i drodro ni Ualoka
Nai drodro ni Ualoka
Waraka me soli nai vakaro ni veisukayaki

e o o o
e o o o



ITIC TSUNAMI READY Project - FY21-25 @,
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USAID/BHA funds to NOAA/NWSI/ITIC
Countries:

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

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

Deliverables: Tsunami Ready communities recognized

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 (@)
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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
|OC Tsunami/DRR (Suva) - Jiuta Korovulavula

SPC:. DRR- Litea Buikoto, Oceans (model, DEM) - Herve Damlamian,
PCCOS - Dr. Jerome Aucan

O International Subject Matter Experts (SME, evacuation, response)

O 04



ITIC TSUNAMI READY Project — This Meeting (@,
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O UNESCO IOC Tsunami Ready background information

O Morning:
m TR National Programme - What is a Community?
m TR Community Resources — baseline generally what exists, needed

O Afternoon
m 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

m Implementation planning: Milestones (what, who, how, when).
What are resources needed
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Thank You

Dr. Laura Kong
Director, ITIC, USA NOAA

Chris Moore

Director, NOAA Center for Tsunami Research

ITIC UNESCO/IOC-NOAA SHOA
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