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Tsunami Decision Support Tools
TsuCAT
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Tsunami Warning Decision Support Tools
&) [ITIC-distributed, supported /(%

Tsunami Bull Board (ITIC, 1995) 507 sciencel/tsu/govt (Sep 2021)

Real time EQ Display (CISN, USGS / NTHMP, 2005), ~250 v2.0.238
Real-time Sea Level monitoring

o Tide Tool — TWC operations monitoring (PTWC, 2005) v10.69
o 10OC Sea Level Monitoring web site (I0C, 2008)

Tsunami Travel Time Software (ITIC, NGDC, 2007) — SDK4.0.1

Tsunami Historical Database Online (WDS-NCEI), Offline (TsuDig, NCEI, ITIC, 2009)
Tsunami Hazard Assessment Tools (2017)

O ComMIT/MOST - TEMPP => planned as OTGA hybrid 2022-2023

O Tsu Coastal Assessment Tool (TsuCAT v4.2) => 2022 TR Community Exercises




TsuCAT - Tool Applications

Hazard Assessment - worst case, or likely impact

Exercise development — scenario development,
PTWC exercise messages

Response Planning — use scenarios to develop
tsunami response plans, procedures (SOPs)

Warning decision making — estimate tsunami
impact with nearest similar scenario (early
assessment prior to receiving PTWC forecast)

Features:
Database: ~5400 earthquake scenarios from active
subduction zones - Pacific, Caribbean, Indian Ocean
(M6.5-9.5)
NOAA models (MOST/SIFT (M8+), RIFT (M6.5-7.9)

e International Tsunami Information Center




Exercises — GUI to generate PTWC Messag

1957 Kamchatka M9.0

es — 1957 Kamchatka M9.0
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TEST. ..TSUNAMI MESSAGE NUMBER 31...TEST
NWS PACIFIC TSUNAMI WARNING CENTER EWA BEACH HI
0500 UTC WED APR 3 2019

...THIS MESSAGE IS FOR TEST PURPOSES ONLY...
...TEST PTWC FINAL TSUNAMI THREAT MESSAGE TEST...

#%%% NOTICE **** NOTICE **** NOTICE **** NOTICE **** NOTICE **#*%%

THIS MESSAGE IS ISSUED FOR INFORMATION ONLY IN SUPPORT OF THE
UNESCO/IOC PACIFIC TSUNAMI WARNING AND MITIGATION SYSTEM AND IS
MEANT FOR NATIONAL AUTHORITIES IN EACH COUNTRY OF THAT SYSTEM.

WILL THE APPROPRIATE LEVEL OF
ALERT FOR EACH COUNTRY AND MAY ISSUE ADDITIONAL OR MORE REFINED
INFORMATION.

##%% NOTICE **** NOTICE **+* NOTICE **** NOTICE **** NOTICE *****

THE TSUNAMI FORECAST IS UNCHANGED IN THIS MESSAGE.

TEST... PRELIMINARY EARTHQUAKE PARAMETERS ...TEST

* MAGNITUDE 9.0

* ORIGIN TIME 0000 UTC TUE APR 2 2019

* COORDINATES 52.8 NORTH 160.1 EAST

* DEPTH 22 / 14 MILES

* LOCATION OFF THE EAST COAST OF THE KAMCHATKA PENINSULA, RUSSIA

TEST

* AN EARTHQUAKE WITH A PRELIMINARY MAGNITUDE OF 9.0 OCCURRED
OFF THE EAST COAST OF THE KAMCHATKA PENINSULA, RUSSIA AT 0000 UTC TUESDAY
APRIL 2 2019

* THIS IS A TEST MESSAGE.

* BASED ON ALL AVAILABLE DATA... THE TSUNAMI THREAT FROM
THIS EARTHQUAKE HAS NOW PASSED.

TEST... TSUNAMI THREAT FORECAST...UPDATED ...TEST

* THE TSUNAMI THREAT HAS NOW LARGELY PASSED.

TEST... RECOMMENDED ACTIONS ...TEST

* THIS IS A TEST MESSAGE.

* GOVERNMENT AGENCIES RESPONSIBLE FOR THREATENED COASTAL AREAS

PTWC Coastal Tsunami Amplitude Forecast Polygons
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PTWC TABLE OF FORECAST STATISTICS FOR REGIONAL POLYGONS - RUN ID 20201016030944
(for internal use only - not for distribution)

Earthquake - Origin: 10/16/2020 02:38:44 UTC Coordinates: 52.7N 160.5E Depth: 622km Magnitude: 9.0

This table is issued for information only in support the UNESCO/TOC Pacific Tsunami Warning and Mitigation System and is
meant for national authorities in each country of that system. National authorities will determine the appropriate
Tevel of alert for each country and may issue additional or more refined information.

Actual amplitudes at the coast may vary from forecast amplitudes due to uncertainties in the forecast and local
features. In particular, maximum tsunami amplitudes on atolls will likely be much smaller than the forecast indicates.

Coastal Forecast (meters) offshore Forecast (meters) — Total

Region_Name Maximum Mean Median STD  Maximum Mean Median STD  Points
Pacific_Coast_of_Kanchatka_Russia 03 17.03 2131 7.55 4.68  2.93 3.58 1.29 157
omandorsky_Islands_Russ ia 2.86 1.91 1.0l 0.46 0.69 38
Bering_Sea_Coast_of_Eastern_Russia 1.44 0,40 0.41 0.17 264
uril_Tslands_Russia 1.8 0.25 0.15 0.24 o

awaii 0.81 0.42 0.34 0.19 147

Line_Tslands_Kiribati 0.74 0.35 0.16 0.28 3
Harquesas_Islands 0.53 0.27 0.26 6. 2
Galapagos_Tslands 0.76 0.3 0.30 . o

Midway_Island 0.5 0.51 0.54 0. 13
Northwestern_Hawaiian_Islands 0.61 0.41 0.36 0. 5
Vanuatu 0.40 ©0.10 0.09 0. 188

Vanuatu: Tafea 0.40 0.09 0.08 0. 38

Society_Islands 0.3 0.13 0.13 . 35
South_Central_Chile 0.46 0.27 0.25 . 156
Southern_Chile 0.46 0.25 0.26 0. 349

New_Caledonia 0.30 0.07 0.07 0. 153

TIsland o o ) 0. 1




GET YOUR COMMUNITY
Tsunami Ready TSUNAMI READY

UNESCO IOC Tsunami Ready K
Building Community Resiliency  [Siwil 2
(especially for local tsunamis) e

There are 46 Member States in the
Pacific Ocean and its marginal
seas under the Intergovernmental
Coordination Group for the Pacific
Tsunami Warning and Mitigation
System (ICG/PTWS).

Ten communities in five countries
(Costa Rica, El Salvador,

Guatemala, Honduras, Samoa)

have been recognized as Tsunami
Ready. An additional 30
communities in 10 countries arein |}
the process.

For more information or to initiate
Tsunami Ready in the Pacific,
contact the International Tsunami
Information Centre of UNESCO/IOC
(ITIC) via itic@unesco.org, with cc
to laura.kong@noaa.gov.

The ITIC is a joint partnership of
the 10C and US NOAA.

UNESCO/IOC-NOAA SHOA

International Tsunami Information Center



PTWS-XXIX

Adopts and continues to implement the UNESCO-IOC Tsunami Ready
Guidelines and Indicators as the international standard for evidence-based
community preparedness for tsunamis;

Urges the publication of IOC MG 74 Standard Guidelines for the Tsunami
Ready Recognition Programme to support implementation of Tsunami Ready;
Urges Member States to use these Guidelines to implement Tsunami Ready in
their communities;

Encourages Member States to identify the communities at risk from tsunamis
where Tsunami Ready and like initiatives would be targeted,

Noting that some Member States already have similar tsunami hazard
mitigation programmes in place, encourages Member States that apply other
programmes, to confirm alignment with the twelve UNESCO IOC Tsunami
Ready Indicators in relevant communities and report outcomes;

Mandates the International Tsunami Information Center (ITIC) to facilitate
implementation of and documentation collation for UNESCO I0OC Tsunami
Readv Proaramme and other like initiatives in the PTWS*



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

2030 for sustainable Development Oceanographic

RESILIENCE!

New
observational and i
analysis technologies to Communities Comprehensive
move from a high-uncertainty  raspond to tsunami threats institutional & community

assumption-based capability . preparedness
10 3 low.GRCaF TNty by combining accurate and cavs NGl

dynamic-based 1. Real-time impact forecasts efforts aimed at achieving

capability with IOC Tsunami Ready
R ‘ . designation across
’2' Deep communlt‘k» all socio-economic

preparedness. categories
Tsunami disaster impacts
are minimized, enabling rapid
restoration of critical
infrastructure and services




Ed -/ OCEAN DECADE TSUNAMI PROGRAMME
unesco A SAFE OCEAN

Commission

THE MAIN SOCIETAL OUTCOME

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




History of the Implementation of Tsunami Ready

US National Weather o
Service of NOAA The IOC Assembly
implemented the 10C Assembly approved approved the -
recognition programme UNESCO/IOC Tsunami establishment of the I0C 100% At-Risk
TsunamiReady Ready Recognition Pilot Ocean Decade Tsunami c ies T )
Programme 7 Programme including ommur;?lel:(sj sunami
Tsunami Ready y

US NWS provided initial @g Establishment of the
funding to support the < UNESCO/IOC Tsunami
Joint NWS and P00 S S Ready Recognition
UNESco/IoC United Nations declared Programme
TsunamiReady pilot the Decade of Ocean
project in the Caribbean Science for Sustainable 4
and the international Development would be . inam Ready . D

] gommyni}‘y ) held from 2021 to 2030




UN OCEAN DECADE TSUNAMI PROGRAMME:

100% AT-RISK COMMUNITIES TSUNAMI READY

UNESCO IOC TSUNAMI READY INDICATORS

O STRATEGY:
[ assesowenrissess (AR SN

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

2 ASSESS-2. The number of people at risk in the tsunami hazard | FRAM EWO RK
zone is estimated q
3 ASSESS-3. Economic, infrastructural, political, and social u Harmonlzed gIObaI
resources are identified A ;
guidelines UNESCO I10C
I PREPAREDNESS (PREP) Tsunami Ready
4 PREP-1. Easily understood tsunami evacuation maps are
approved m Performance-based
5 PREP-2. Tsunami information is publicly displayed Comm nlt ReCO nition
6 PREP-2. Outreach and public awareness and education u y g
1N CASE OF EMTHOUMKE 60 0 resources are available and distributed
7 PREP-3. Outreach or educational activities are held at least M | ACTION:
three times a year N 2 |
8 PREP-4: A community tsunami exercise is conducted atlona prog rams
Atlcastiovervitwol/ears empower Communities
9 RESP-1. A community tsunami emergency response plan a G LO BAL M EASU RE
(ERP) is approved
10 RESP-2. The capacity to manage emergency response
operations during a tsunami is in place m
<5
1 RESP-3. Redundant and reliable means to timely receive
24-hour official tsunami alerts are in place uhnesco
Intergovernmental
12 RESP-4. Redundant and reliable means to timely disseminate Qceanographic
24-hour official tsunami alerts to the public are in place Standard Guidelines for the Tsunami Ready Recognition

Program, UNESCO IOC TS 74, 21 Oct 2021 draft
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Bi-weekly progress and
support meetings
Outreach/educational
resources and tsunami
exercise

Inundation mapping

Risk assessment

Evacuation mapping

Signage preparation
Signage installation

SOP and capacity to respond
preparation

SOP and capacity to respond
revisions

Tsunami Ready Application

Tsunami Ready Board meeting

Tsunami Ready Recognition
ceremony

Tsunami Ready Recognition — Example 1(2) year timeline

Tsunami Ready
Ne—"

YEAR
0 - 3 months 3 - 6 months
PREP-3, PREP-4, PREP-5
ASSESS-1
ASSESS-2, ASSESS-3
PREP-1

TSUNAMI READY INDICATORS

ASSESSMENT (ASSESS)

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

ASSESS-2. The number of people at risk in the tsunami hazard zone is estimated.

ASSESS-3. Economic, infrastructural, political, and social resources are identified.

PREPAREDNESS (PREP)

PREP-1. Easily understood tsunami evacuation maps are approved.

PREP-2. Tsunami information including signage is publicly displayed.

PREP-3. Outreach and public and are available
and distri

PREP-4. Outreach or educational activities are held at least three times a year.

PREP-5: A community tsunami exercise is conducted at least every two years.

RESPONSE (RESP)

RESP-1. A community tsunami P plan is app

RESP-2. The capacity to manage emergency response operations during a
tsunami is in place.

RESP-3. Redundant and reliable means to timely receive 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.

PREP-2

RESP-1-4

6 - 9 months

PREP-2

RESP-1-4

YEAR

9 - 12 months

Submit
Application

Recognition
Process




UNESCO IOC Tsunami Ready web site

Tsunami Ready
N

Intemational

AR Tsunam: InformatlonCenter

www.tsunamiready.orq

Search.
PSRMSRIRY UNESCONOC Tsunami Ready Programme | o B St. Kitts and Nevis.

Carlbbean [ = B

General Info [ ST unesco =y
o « Pacific = 5 ix‘ K-ns and Nevis e
i « Indian Ocean . i
, omizres Bl |2 North Atiantic and Mediterranean -/ s Dev 1IN 2”""'4" i Vv
* Background Hawai + Haiti
fiarutll | pict Programme u:ago 100 : ';""9“' S onesco toc

Tsunami Ready g

Installation of Tsunami Hazard Zone sign and Preschool

* Dominican Republic evacuation.

On February 4, 2022, the Federation of Saint Kitts and Nevis 1TIc
renewed its recognition as Tsunami Ready under the Pilot — CTIC

Tsunami Ready in the Caribbean &

being implemented by the United Nati nal, Scientific
About ITIC and Cultural Organization Intergovemmental Oceanographic
Commission(UNESCO/IOC) - Intergovernmental _ Coordination
" oo Thi Technical Info GET YOUR COMMUNITY Current Group for the Tsunami and Other Coastal Hazard Warning
The Tsunami Ready Recogniton Pr eraonal b Current v Systems for the Caribbean and Adjacent Regions (ICG/CARIBE-
S o s ey RecognitonProgomme n mesions Gurrent TSUNAMI READY Pl £ et e et e (R N
Oceanographic Commission uoc)oaunesco ¥ ams o burd reemum About October 17, 2016. As part of the regional efforts to develop an [EEEEEEE

end-to-end tsunami early warning system, Saint i and Nevis

fuifiled the Programme’s quideines at the country level; thus [P YIRIS
‘empowering its vulnerable coastal communities to take effective

action in the event of a potential tsunami and save lives, ~Current
Outputs included the creation of inundation maps and  Warnings
evacuation maps for each community, as 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 Nevis Disaster Find us on
Varagemant " Dapsriment s " undetook 0. undenoa |1 Facebook

medi businesses, PR
ted in a number of

The indicators faciitate the

Warnings
About

protect e, livelinoods and property from

Warnings

1o avaluate and mitigats the risk of,
prepars for, and respond to tsunamis.

Global & Regionst
On § December 2017, the United Nations dectared that a Decade of ey
Ocean Science for Sustainable Development wouid be held from 2021 to
2030 (Ocean Decads). In June 2022, the IOC Assembly approved the

Tounami Saurces
anificant
Earthquakes and
Signiftcan Volcanic
Eruptions.

T Souses
Icosohedron Globe.

Communities must meat all 12
indicators, which cover Assessment,

Tsunami Ready in —
The Caribbean ' e

reco gl

Recognii
key contribution to achieving the societal outcome ‘A Safe Ocean' of
1 Ocoan Docade.

the
UNESCONIOC. The racognition is
renewable every four years.

UNITED NATIONS DECADE OF OCEAN SCIENCE The Taunami Ready Racogrtion
FOR SUSTAINABLE DEVELOPMENT ‘plemanted

Voluntary, performance-based TS !

3"Safe Ocmn ¢ promotes an undarstanding of the

provided the funding to support many ctivities. Th
chs dlocal T Tsunami Ready Programme _ in sk knowiedge
mwmmum-xm e y o the by assessment, preparedness actions and response planning with
§ Yoo S lrmrinkies ot Avsiabie n Engish, " recognition being granted upon the satisfactory completion of a  UNESCO 10C
o et wnans Alroush commriiescanborecogized s being Tounami Ry’ i ecegiion oo ot iply hpoiohy Fracciused imrgoversms verification pracess confirming fulfiment of the guidelines Tsunami
pleisr Global UNESCO 10C L
fihe 3 > rpensihsduloin it System Tsunami Saint Kitts and Nevis Documents Preparing
risrgovemma: . TNESCONOC Tanami ey -~ 2" recognion does not mean that a Pa Ready to
Glol oo community is tsunami proof; rather, it is [Documents Format/Size| b= ready for
ppitinia Anfmmaainlady Info Centers e the next
Sys(em o recogritior THC Teth Fulfillment of the Indicators. tsunami
|~ tnata communiy has adopted migaton raining
2 measures to cops with their sunami Tsunami z Tsunami Ready Application
(wrws) forsy Exercises o Document POF (4.1 M8)
Info Cantars UNESCO/10C o Document 2 3G (1.1 MB)
1C Trainina Tounami Ready Viewsr clck for community Teanam Resay Member Ses, Teriones and Commuriies n e [Assessment Indicators
b Taunomi Glossary Curbbesn, Central Americ, Mesco nd Adocent Reions Teindation Map
HE For more nformation, contact the 10C's  Avalble n English, b L Eemwind umber of peole at risk
“Taumarn Information Cantres in ha Arabic, Spanish,
Notheastern Atiantic Preparedness Indicators Tsunami

and (NEAMTIC, and the Pacific (ITI

Evacuation Map Awaraness
C— © Saint Kitts PDF (2.4 MB) o
Tsunami Ready Recognition Documents == o Bassaterre, Saint Kits PoE g 3 ::g Available in
D¢ Pestar © Charlestown, Nevis PDF (2.8 MB)
- = —d Available in Signage DOC (165 KB)
‘Surviving a Tsunami English, Educational Materials.
idhind o Engiish (PDF, DOCX) _Lessons from — Chines: o Saint Kitts Map Text F (1.1 MB)
Programme (UNESCO I0C Manusls and Guidas 74, 2022). g Chie, Hawat, and s © Nevis Map Text 7OF (596 Kg) | Portugues
e Japanese, Outreach Activities 9
Teunami Ready Graphical Standards and Logo Kit Engish (PDF) Avaiable in English, Korege Tsunami Exercise
UNESCO/IOC-NOAA QRS L o) Sraran
ITIC

oo International Tsunami Information Center


http://www.tsunamiready.org/

ITIC Training — TEMPP

O Tsunami Evacuation Maps, Plans,
and Procedures (TEMPP) — IOC
MG 82 Preparing for Community _
Tsunami Evacuations: from T
inundation to evacuation maps, -
response plans and exercises (2020)

O Manual (English, Spanish)

O Supplement 1 (Detail Module
Explanations, Guidance) (English)

O Specialized Documents

http://itic.ioc-
unesco.org/index.php?option=com_conten  Preparing for Community Tsunami Evacuations

t&VIechategory&Iayoutzblog&ld =21 66&”: From Inun(.iaiion to EVOC'l.lOﬁOH Maps, Response Plans,
I emid=2640 and Exercises ... communities knowing what to do and where to go

10C ITIC Tsunami Evacuation Maps, Plans, and Procedures (TEMPP) Pilot m @ @\ emy &
Capacity Building, Honduras and Central America, 2015-17 F oy - & USAID



http://itic.ioc-unesco.org/index.php?option=com_content&view=category&layout=blog&id=2166&Itemid=2640

HOW TO GET TSUNAMI READY !

i
Tsunami Ready

O Standard Guidelines for the Tsunami Ready
Recognition Program ————

uuuuuu

(IOC Technical Series 74, 2022) =

mmmmmmmmmmmmmmmmmmm

a Facilitated by IOC Tsunami Information Centres.
Contact International Tsunami Information Center
(ITIC, itic.tsunami@noaa.gov)

ssssss

a Training: TEMPP (1-5) T
OTGA - Ocean Teacher Global Academy =52,
ITIC, Indonesia BMKG/IOTIC b

O Tsunami Ready web site —
information, resources
http://www.tsunamiready.orqg/



mailto:itic.tsunami@noaa.gov
http://www.tsunamiready.org/
http://itic.ioc-unesco.org/index.php?option=com_content&view=category&layout=blog&id=2281&Itemid=2807

unesco

Intergovernmental
Oceanographic
Commission

Tsunami Ready — contact ITIC
Thank You

Dr. Laura Kong

Director, ITIC

. UNESCO/IOC-NOAA SHOA

International Tsunami Information Center



