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Tsunami Warning Decision Support Tools
ITIC-distributed, supported with NOAA PTWC, PMEL

 Tsunami Bull Board (ITIC, 1995) ~464 science/tsu/govt

 Real time EQ Display (v3.13.227 (CISN, USGS / NTHMP, 2005), 350+

 Real-time Sea Level monitoring

➢ Tide Tool v10.71 – TWC operations monitoring (PTWC, 2005)

➢ IOC Sea Level Monitoring web site (IOC, 2008)

 Tsunami Travel Time Software v4.0.1 (ITIC, NCEI, 2007) –  TTSDK4.0.1

 Tsunami Historical Database Online (WDS-NCEI), Offline (TsuDig, NCEI, ITIC, 2009)

 Tsunami Hazard Assessment Tools – PMEL, ITIC

➢ ComMIT/MOST inundation modeling (2015 TEMPP; put under OTGA for Tsunami Ready)                                                                         

➢ Tsunami Coastal Assessment Tool (TsuCAT) v4.4 Aug 2024 – PTWC messages for 
multiple countries and situational exercise injects, near-real time event ingest



UNESCO/IOC-NOAA 

International Tsunami Information Center

TsuCAT:  Tsunami Coastal Assessment Tool
 Why / What:  Request by Pacific Islands for warning DSS                                                  

Gives country capacity to assess tsunami hazard.                                                                 

Support better understanding, use of PTWC Forecast Products 

 Who:  Country agencies with Tsunami Hazard Assessment,                                             

Warning and Emergency Response responsibilities

 Tool use:  

• Planning tool - assess threat before – ‘energy beams’                

• Decision system support tool – Customize country sub-regions (polygons), Quick, early 

assessment through DB lookup  

• Exercise tool – develop scenarios to use (from v4.0, 2019)

❑ Features:

• Database: ~5400 earthquake scenarios from along active subduction zones, Pacific, 

Caribbean, Indian Ocean (M6.5-9.5)

• Scenarios from Expert Meetings (Caribbean, Pacific) 

• Results from NOAA models (MOST/SIFT (M8+), RIFT (M6.5-7.9)

o Offshore max amplitude / coastal wave amplitude (Green’s Law)

o PTWC or User custom forecast polygons

▪ Exercise Messages and Injects



PTWC Text and Graphical Tsunami Products

 Issued when there is a potential tsunami threat  (~M7.1+)

 Help Countries determine tsunami alert levels for their coasts

 Public Text Product (tsunami.gov) Graphical Products (only sent by email to Country TWC)

Country Coastal Forecast Propagation Forecast Coastal Forecast 
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TSUPAC

TSUNAMI MESSAGE NUMBER 3

NWS PACIFIC TSUNAMI WARNING CENTER HONOLULU HI
0730 UTC MON NOV 5 2018

...PTWC TSUNAMI THREAT MESSAGE...

**** 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.

NATIONAL AUTHORITIES WILL DETERMINE 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 UPDATED IN THIS MESSAGE.

PRELIMINARY EARTHQUAKE PARAMETERS

---------------------------------

* MAGNITUDE      8.8
* ORIGIN TIME    0634 UTC NOV 5 2018

* COORDINATES    36.1 SOUTH  72.9 WEST

* DEPTH          23 KM / 14 MILES

* LOCATION       NEAR THE COAST OF CENTRAL CHILE

EVALUATION

----------

* AN EARTHQUAKE WITH A PRELIMINARY MAGNITUDE OF 8.8 OCCURRED 
NEAR THE COAST OF CENTRAL CHILE AT 0634 UTC ON MONDAY 

NOVEMBER 5 2018.

* BASED ON ALL AVAILABLE DATA...HAZARDOUS TSUNAMI WAVES ARE 

FORECAST FOR SOME COASTS.

TSUNAMI THREAT FORECAST...UPDATED

---------------------------------

* TSUNAMI WAVES REACHING MORE THAN 3 METERS ABOVE THE TIDE LEVEL 

ARE POSSIBLE ALONG SOME COASTS OF

CHILE... AND FRENCH POLYNESIA.

* TSUNAMI WAVES REACHING 1 TO 3 METERS ABOVE THE TIDE LEVEL ARE 

POSSIBLE ALONG SOME COASTS OF

ANTARCTICA... ECUADOR... GUAM... HAWAII... JAPAN... JARVIS
ISLAND... JOHNSTON ATOLL... KIRIBATI... MEXICO... MIDWAY

ISLAND... NEW ZEALAND... NORTHERN MARIANAS... NORTHWESTERN

HAWAIIAN ISLANDS... PALMYRA ISLAND... PAPUA NEW GUINEA...

PERU... PHILIPPINES... PITCAIRN ISLANDS... RUSSIA...

SAMOA... TONGA... AND WAKE ISLAND.

* TSUNAMI WAVES REACHING 0.3 TO 1 METERS ABOVE THE TIDE LEVEL 

ARE POSSIBLE FOR SOME COASTS OF

AMERICAN SAMOA... AUSTRALIA... CHINA... CHUUK...

COLOMBIA... COOK ISLANDS... COSTA RICA... EL SALVADOR...

FIJI... GUATEMALA... HONDURAS... HOWLAND AND BAKER...

INDONESIA... KERMADEC ISLANDS... KOSRAE... MARSHALL

ISLANDS... NAURU... NEW CALEDONIA... NICARAGUA... NIUE...
PALAU... PANAMA... POHNPEI... SOLOMON ISLANDS... TAIWAN...

TOKELAU... TUVALU... VANUATU... WALLIS AND FUTUNA... AND

YAP.

* 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 

AND AT LOCATIONS WITH FRINGING OR BARRIER REEFS WILL LIKELY 

BE MUCH SMALLER THAN THE FORECAST INDICATES.

* FOR OTHER AREAS COVERED BY THIS PRODUCT A FORECAST HAS NOT 

YET BEEN COMPUTED. THE FORECAST WILL BE EXPANDED IF 

NECESSARY IN SUBSEQUENT PRODUCTS.

RECOMMENDED ACTIONS
-------------------

* GOVERNMENT AGENCIES RESPONSIBLE FOR THREATENED COASTAL AREAS 

SHOULD TAKE ACTION TO INFORM AND INSTRUCT ANY COASTAL 

POPULATIONS AT RISK IN ACCORDANCE WITH THEIR OWN 
EVALUATION... PROCEDURES AND THE LEVEL OF THREAT.

* PERSONS LOCATED IN THREATENED COASTAL AREAS SHOULD STAY ALERT 

FOR INFORMATION AND FOLLOW INSTRUCTIONS FROM NATIONAL AND 

LOCAL AUTHORITIES.

ESTIMATED TIMES OF ARRIVAL

--------------------------

* ESTIMATED TIMES OF ARRIVAL -ETA- OF THE INITIAL TSUNAMI WAVE 

FOR PLACES WITHIN THREATENED REGIONS ARE GIVEN BELOW. ACTUAL 

ARRIVAL TIMES MAY DIFFER AND THE INITIAL WAVE MAY NOT BE THE 

LARGEST. A TSUNAMI IS A SERIES OF WAVES AND THE TIME BETWEEN 

WAVES CAN BE FIVE MINUTES TO ONE HOUR.

REGION            LOCATION         COORDINATES     ETA(UTC) 

------------------------------------------------------------

CHILE             TALCAHUANO       36.7S  73.1W   0710 11/05

VALPARAISO       33.0S  71.6W   0719 11/05
JUAN FERNANDEZ   33.6S  78.8W   0734 11/05

COQUIMBO         29.9S  71.4W   0740 11/05

CORRAL           39.8S  73.5W   0743 11/05

CALDERA          27.1S  70.8W   0800 11/05

SAN FELIX        26.3S  80.1W   0825 11/05
ANTOFAGASTA      23.3S  70.4W   0825 11/05

IQUIQUE          20.2S  70.1W   0852 11/05

GOLFO DE PENAS   47.1S  74.9W   0858 11/05

ARICA            18.5S  70.3W   0907 11/05

PUERTO MONTT     41.5S  73.0W   1038 11/05
EASTER ISLAND    27.1S 109.4W   1153 11/05

PERU              MOLLENDO         17.1S  72.0W   0918 11/05

SAN JUAN         15.3S  75.2W   0935 11/05

LA PUNTA         12.1S  77.2W   1025 11/05

TALARA            4.6S  81.5W   1114 11/05
CHIMBOTE          9.0S  78.8W   1117 11/05

PIMENTAL          6.9S  80.0W   1142 11/05

ECUADOR           LA LIBERTAD       2.2S  81.2W   1136 11/05

ESMERELDAS        1.2N  79.8W   1223 11/05

BALTRA ISLAND     0.5S  90.3W   1319 11/05
COLOMBIA          TUMACO            1.8N  78.9W   1242 11/05

BAHIA SOLANO      6.3N  77.4W   1315 11/05

BUENAVENTURA      3.8N  77.2W   1328 11/05

PANAMA            PUERTO PINA       7.4N  78.0W   1326 11/05

PUNTA MALA        7.5N  80.0W   1327 11/05
PUNTA BURICA      8.0N  82.9W   1333 11/05

BALBOA HEIGHTS    9.0N  79.6W   1543 11/05

COSTA RICA        ISLA DEL COCO     5.5N  87.1W   1329 11/05

CABO MATAPALO     8.4N  83.3W   1340 11/05

PUERTO QUEPOS     9.4N  84.2W   1407 11/05
CABO SAN ELENA   10.9N  86.0W   1426 11/05

PITCAIRN          PITCAIRN ISLAND  25.1S 130.1W   1448 11/05

NICARAGUA         SAN JUAN DL SUR  11.2N  85.9W   1449 11/05

PUERTO SANDINO   12.2N  86.8W   1503 11/05

CORINTO          12.5N  87.2W   1508 11/05
GUATEMALA         SIPICATE         13.9N  91.2W   1526 11/05

FRENCH POLYNESIA  RIKITEA          23.1S 135.0W   1533 11/05

RAPA ITI         27.6S 144.3W   1605 11/05

TUBUAI           23.3S 149.5W   1700 11/05

HIVA OA          10.0S 139.0W   1712 11/05
PAPEETE          17.5S 149.6W   1739 11/05

EL SALVADOR       ACAJUTLA         13.6N  89.8W   1538 11/05

MEXICO            PUERTO MADERO    14.8N  92.5W   1544 11/05

SALINA CRUZ      16.5N  95.2W   1602 11/05

ACAPULCO         16.9N  99.9W   1602 11/05
LAZARO CARDENAS  17.9N 102.2W   1619 11/05

MANZANILLO       19.1N 104.3W   1639 11/05

PUERTO VALLARTA  20.6N 105.3W   1717 11/05

SAN BLAS         21.5N 105.3W   1737 11/05

MAZATLAN         23.2N 106.4W   1737 11/05
CABO SAN LUCAS   22.8N 110.0W   1739 11/05

PUNTA ABREOJOS   26.7N 113.6W   1839 11/05

GUAYMAS          27.9N 110.9W   1839 11/05

ENSENADA         31.8N 116.8W   1938 11/05

SAN FELIPE       31.0N 114.8W   2116 11/05
HONDURAS          AMAPALA          13.2N  87.6W   1550 11/05

ANTARCTICA        CAPE ADARE       71.0S 170.0E   1644 11/05

COOK ISLANDS      RAROTONGA        21.2S 159.8W   1806 11/05

PENRYN ISLAND     8.9S 157.8W   1915 11/05

PUKAPUKA ISLAND  10.8S 165.9W   1943 11/05
KIRIBATI          FLINT ISLAND     11.4S 151.8W   1827 11/05

MALDEN ISLAND     3.9S 154.9W   1927 11/05

CHRISTMAS ISLAN   2.0N 157.5W   2022 11/05

KANTON ISLAND     2.8S 171.7W   2106 11/05

TARAWA ISLAND     1.5N 173.0E   2342 11/05

PETROPAVLOVSK    53.2N 159.6E   0336 11/06
URUP ISLAND      46.1N 150.5E   0352 11/06

SEVERO KURILSK   50.8N 156.1E   0419 11/06

GASTELLO         49.1N 143.0E   0619 11/06

UST KAHYRYUZOVO  57.1N 156.7E   0813 11/06

NORTHERN MARIANA  SAIPAN           15.3N 145.8E   0304 11/06
GUAM              GUAM             13.4N 144.7E   0309 11/06

INDONESIA         JAYAPURA          2.4S 140.8E   0310 11/06

WARSA             0.6S 135.8E   0357 11/06

MANOKWARI         0.8S 134.2E   0416 11/06

SORONG            0.8S 131.1E   0446 11/06
BEREBERE          2.5N 128.7E   0506 11/06

PATANI            0.4N 128.8E   0520 11/06

GEME              4.6N 126.8E   0528 11/06

TABUKAN TENGAH    3.6N 125.6E   0544 11/06

YAP               YAP ISLAND        9.5N 138.1E   0354 11/06
JAPAN             CHICHI JIMA      27.0N 142.3E   0416 11/06

KUSHIRO          42.9N 144.3E   0428 11/06

KATSUURA         35.1N 140.3E   0451 11/06

HACHIJO JIMA     33.1N 139.8E   0456 11/06

HACHINOHE        40.5N 141.5E   0503 11/06
SHIMIZU          32.8N 133.0E   0602 11/06

NOBEOKA          32.5N 131.8E   0602 11/06

SAPPORO          43.5N 141.0E   0646 11/06

OKINAWA          26.2N 127.8E   0651 11/06

NIIGATA          38.0N 139.0E   0706 11/06
NAGASAKI         32.7N 129.7E   0728 11/06

SHIMANE          35.8N 133.0E   0805 11/06

PALAU             MALAKAL           7.3N 134.5E   0449 11/06

PHILIPPINES       DAVAO             6.8N 125.7E   0539 11/06

LEGASPI          13.2N 123.8E   0556 11/06
PALANAN          17.1N 122.6E   0605 11/06

LAOAG            18.2N 120.6E   0657 11/06

SAN FERNANDO     16.6N 120.3E   0705 11/06

MANILA           14.6N 121.0E   0924 11/06

TAIWAN            HUALIEN          24.0N 121.7E   0628 11/06
TAITUNG          22.7N 121.2E   0629 11/06

CHILUNG          25.2N 121.8E   0658 11/06

KAOHSIUNG        22.5N 120.3E   0711 11/06

HOMEL            24.2N 120.4E   0859 11/06

CHINA             WENZHOU          27.8N 121.2E   0932 11/06

POTENTIAL IMPACTS

-----------------

* A TSUNAMI IS A SERIES OF WAVES. THE TIME BETWEEN WAVE CRESTS 
CAN VARY FROM 5 MINUTES TO AN HOUR. THE HAZARD MAY PERSIST 

FOR MANY HOURS OR LONGER AFTER THE INITIAL WAVE.

* IMPACTS CAN VARY SIGNIFICANTLY FROM ONE SECTION OF COAST TO 

THE NEXT DUE TO LOCAL BATHYMETRY AND THE SHAPE AND ELEVATION 
OF THE SHORELINE.

* IMPACTS CAN ALSO VARY DEPENDING UPON THE STATE OF THE TIDE AT 

THE TIME OF THE MAXIMUM TSUNAMI WAVES.

* PERSONS CAUGHT IN THE WATER OF A TSUNAMI MAY DROWN... BE 

CRUSHED BY DEBRIS IN THE WATER... OR BE SWEPT OUT TO SEA.

NEXT UPDATE AND ADDITIONAL INFORMATION

--------------------------------------

* THE NEXT MESSAGE WILL BE ISSUED IN ONE HOUR... OR SOONER IF 

THE SITUATION WARRANTS.

* AUTHORITATIVE INFORMATION ABOUT THE EARTHQUAKE FROM THE U.S. 
GEOLOGICAL SURVEY CAN BE FOUND ON THE INTERNET AT 

EARTHQUAKE.USGS.GOV.

* FURTHER INFORMATION ABOUT THIS EVENT MAY BE FOUND AT  

WWW.TSUNAMI.GOV.

* COASTAL REGIONS OF HAWAII... AMERICAN SAMOA... GUAM... AND 

CNMI SHOULD REFER TO PACIFIC TSUNAMI WARNING CENTER MESSAGES 

SPECIFICALLY FOR THOSE PLACES THAT CAN BE FOUND AT 

WWW.TSUNAMI.GOV.

* COASTAL REGIONS OF CALIFORNIA... OREGON... WASHINGTON... 

BRITISH COLUMBIA AND ALASKA SHOULD ONLY REFER TO U.S. 

NATIONAL TSUNAMI WARNING CENTER MESSAGES THAT CAN BE FOUND 

AT WWW.TSUNAMI.GOV.

$$

NEW ZEALAND       WAITANGI CHATHA  43.9S 176.6W   1840 11/05
KAINGAROA CHATH  43.7S 176.3W   1844 11/05

LOTTIN POINT     37.5S 178.2E   1917 11/05

GISBORNE         38.7S 178.0E   1923 11/05

DUNEDIN          45.9S 170.5E   1945 11/05

MOUNT MAUNGANUI  37.6S 176.2E   1950 11/05
NAPIER           39.5S 176.9E   1951 11/05

STEWART ISLAND   47.3S 167.5E   1953 11/05

EAST CAPE        37.7S 178.5E   1954 11/05

PORT TAURANGA    37.7S 176.2E   1956 11/05

MILFORD SOUND    44.6S 167.9E   2001 11/05
WELLINGTON       41.3S 174.8E   2004 11/05

NORTH CAPE       34.4S 173.3E   2007 11/05

PICTON           41.3S 174.0E   2012 11/05

WHANGAREI        35.8S 174.5E   2013 11/05

MARLBOROUGH SOU  41.1S 174.4E   2019 11/05
JACKSON BAY      44.0S 168.6E   2042 11/05

TIMARU           44.4S 171.3E   2058 11/05

AUCKLAND EAST    36.7S 175.0E   2113 11/05

GREYMOUTH        42.5S 171.2E   2118 11/05

LYTTELTON        43.6S 172.7E   2122 11/05
WANGANUI         39.9S 175.0E   2127 11/05

WESTPORT         41.8S 171.6E   2129 11/05

AUCKLAND WEST    37.1S 174.2E   2140 11/05

BLUFF            46.6S 168.3E   2141 11/05

NEW PLYMOUTH     39.1S 174.1E   2221 11/05
NELSON           41.3S 173.3E   2225 11/05

KERMADEC ISLANDS  RAOUL ISLAND     29.2S 177.9W   1908 11/05

NIUE              NIUE ISLAND      19.0S 170.0W   1910 11/05

TONGA             NUKUALOFA        21.0S 175.2W   1938 11/05

AMERICAN SAMOA    PAGO PAGO        14.3S 170.7W   1946 11/05
SAMOA             APIA             13.8S 171.8W   2002 11/05

JARVIS ISLAND     JARVIS ISLAND     0.4S 160.1W   2018 11/05

WALLIS AND FUTUNA WALLIS ISLAND    13.3S 176.3W   2021 11/05

FUTUNA ISLAND    14.3S 178.2W   2044 11/05

TOKELAU           NUKUNONU ISLAND   9.2S 171.8W   2024 11/05
AUSTRALIA         HOBART           43.3S 147.6E   2055 11/05

SYDNEY           33.9S 151.4E   2148 11/05

BRISBANE         27.2S 153.3E   2308 11/05

GLADSTONE        23.8S 151.4E   0112 11/06

MACKAY           21.1S 149.3E   0352 11/06
HAWAII            HILO             19.7N 155.1W   2108 11/05

KAHULUI          20.9N 156.5W   2142 11/05

HONOLULU         21.3N 157.9W   2142 11/05

NAWILIWILI       22.0N 159.4W   2150 11/05

PALMYRA ISLAND    PALMYRA ISLAND    5.9N 162.1W   2114 11/05
FIJI              SUVA             18.1S 178.4E   2117 11/05

TUVALU            FUNAFUTI ISLAND   7.9S 178.5E   2128 11/05

VANUATU           ANATOM ISLAND    20.2S 169.9E   2133 11/05

ESPERITU SANTO   15.1S 167.3E   2238 11/05

HOWLAND AND BAKER HOWLAND ISLAND    0.6N 176.6W   2150 11/05
NORTHWEST HAWAII  NIHOA            23.1N 161.9W   2214 11/05

NECKER           23.6N 164.7W   2235 11/05

FRENCH FRIGATE   23.9N 166.3W   2246 11/05

LAYSAN           25.8N 171.7W   2330 11/05

LISIANSKI        26.1N 174.0W   2344 11/05
NEW CALEDONIA     NOUMEA           22.3S 166.5E   2216 11/05

JOHNSTON ISLAND   JOHNSTON ISLAND  16.7N 169.5W   2238 11/05

SOLOMON ISLANDS   SANTA CRUZ ISLA  10.9S 165.9E   2312 11/05

KIRAKIRA         10.4S 161.9E   2322 11/05

AUKI              8.8S 160.6E   2349 11/05
HONIARA           9.3S 160.0E   2359 11/05

GHATERE           7.8S 159.2E   0011 11/06

MUNDA             8.4S 157.2E   0017 11/06

FALAMAE           7.4S 155.6E   0021 11/06

PANGGOE           6.9S 157.2E   0025 11/06
NAURU             NAURU             0.5S 166.9E   2328 11/05

MARSHALL ISLANDS  MAJURO            7.1N 171.4E   2335 11/05

KWAJALEIN         8.7N 167.7E   0011 11/06

ENIWETOK         11.4N 162.3E   0117 11/06

MIDWAY ISLAND     MIDWAY ISLAND    28.2N 177.4W   0016 11/06
KOSRAE            KOSRAE ISLAND     5.5N 163.0E   0023 11/06

PAPUA NEW GUINEA  AMUN              6.0S 154.7E   0039 11/06

WOODLARK ISLAND   9.0S 152.9E   0040 11/06

KIETA             6.1S 155.6E   0046 11/06

RABAUL            4.2S 152.3E   0058 11/06
PORT MORESBY      9.3S 146.9E   0125 11/06

ULAMONA           5.0S 151.3E   0134 11/06

LAE               6.8S 147.0E   0134 11/06

KAVIENG           2.5S 150.7E   0144 11/06

MADANG            5.2S 145.8E   0207 11/06
MANUS ISLAND      2.0S 147.5E   0217 11/06

WEWAK             3.5S 143.6E   0245 11/06

VANIMO            2.6S 141.3E   0306 11/06

WAKE ISLAND       WAKE ISLAND      19.3N 166.6E   0108 11/06

POHNPEI           POHNPEI ISLAND    7.0N 158.2E   0111 11/06
CHUUK             CHUUK ISLAND      7.4N 151.8E   0229 11/06

MINAMITORISHIMA   MINAMITORISHIMA  24.3N 154.0E   0247 11/06

RUSSIA            MEDNNY ISLAND    54.7N 167.4E   0247 11/06

UST KAMCHATSK    56.1N 162.6E   0301 11/06

OSTROV KARAGINS  58.8N 164.5E   0324 11/06 Forecast KMZ 
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Coastal Hazard Guidance (CHG)



 PTWC RIFT Model uses Green’s Law to quickly estimate coastal ampl
◼ Modeling on fine-scale coastal grids takes too long, even on supercomputers

◼ PTWC does not have access to fine-scale bathymetry for all coasts

Coastal Hazard Guidance – Green’s Law

ηs   wave amplitude at shoreline point

ηd   wave amplitude at nearest deep ocean grid point

Hd   water depth at nearest deep ocean grid point

Hs   water depth at shoreline point 

Green’s Law:

Offshore Tsunami 
Amplitude (10 cm)

Shoreline Amplitude from Green’s Law 
(1 m water depth)

Water Depth Amplitude Amplification

1000 m 56 cm 5.6

500 m 47 cm 4.7

100 m 32 cm 3.2

50 m 27 cm 2.7

Green’s Law Example



UNESCO/IOC-NOAA 

International Tsunami Information Center

Wave shoaling: Green’s Law, 

                            plus Modified Amplification Factor

M8.5 M9.0

Coastal Hazard Guidance - improvement

• Modifications to plane-wave ampl: 𝑎 ∝ ℎ-1/4

• Model runs on 4 arcmin grids: deeper 

reference depth (to account for poorly 

resolved shelf waves)

• Steep slopes (atoll, > 1:10): 𝑎 =1.25

  (approximately profile #1, Løvholt 2012)  
e.g., much reduced AF1.25 compared to 50-meter AF 2.69



UNESCO/IOC-NOAA 

International Tsunami Information Center

TsuCAT - Background
 Requirements:  

◼ Offline (no internet required) - portable                                                           
Online (internet, adds geographic map tiles (OpenStreet, ESRI)

◼ Platform:  Windows, Linux, Macintosh; Java v1.8

◼ Storage: 28 GB; No installation - run from flash drive

◼ Bathymetric grid resolution:  MOST (compute 4 arc-min),                           
RIFT (compute 4 arc-min decr to 30 arc-sec) 

 Layers

◼ Offshore Wave Amplitude, Coastal Hazard Guidance, Travel Time

◼ PTWC coastal polygons, or user-customized

◼ Results export – model, regional report

◼ Reference information:  Historical Seismicity(USGS, NOAA NCEI 
Significant), Tsunami Obs (NOAA NCEI), USGS Plates, Place names

◼ User-supplied maps (polygon shape files), Quick guide tutorial

◼ PTWC Enhanced Products Exercise messages
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Scenarios - NOAA Propagation DB, Historical Tsunamis

Select from:

• Tsunamigenic Eqs,
• UNESCO Expert mtgs
• User-chosen
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2011 Great East Japan, M9.1 – Data / Result Layers

Offshore – Sea Level / DART

Coastal Hazard Guidance - TTTTsu Observations – Sea Level / DART

PTWC Coastal Hazard Polygons
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TsuCAT – Tool Applications

 Hazard Assessment -  conduct study to determine worst case, 

or likely impact, to a country’s coast from different scenarios

 Exercise development - decide which scenario to use for a 

tsunami exercise, generate PTWC exercise messages

 Response Planning – use scenarios to develop tsunami 

response plans, protocol and procedures (SOPs)

❑ Warning decision making – estimate tsunami impact using 

the nearest similar scenario during a real event (early 

assessment prior to receiving PTWC forecast products
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What location is most dangerous to Fiji for a M8.7?

Uses:  Threat Assessment

Aleutian Middle America

Solomon New Hebrides 
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What size earthquake is most dangerous?

Aleutian Trench source:   M8.0, 8.5, 9.0

M8.0 M8.5 M9.0

Uses :  Threat Assessment
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Uses :  Overlay of additional data layers

Oahu, Hawaii

• Evacuation map

• NCEI runup data
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Uses:  Generate Exercise messages with Injects

 PTWC Public Text and Enhanced Products for multiple countries 
for events in pre-computed Pacific and Caribbean database

 Situational Injects for responding to based on selected scenario

 Password protected – to minimize ‘hoaxes’

 Select Menu - “Export Exercise Messages”

◼ Set Event (historical database or by mouse, origin time, magnitude)

◼ Choose Generate (PTWC Text Messages, Enhanced Products 
(graphical, polygon table, kmz file)

◼ Output folder, e.g., message/2019-04-
02_0000_M9.0_Russia_PTWCproducts

 Varying issue time and magnitude update
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GUI – Export PTWC Exercise Messages

1957 Kamchatka M9.0
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Exercise Situational Injects 

 Injects enable customization 

 Injects:  unexpected scenario,                                                              

questions, inquiries related                                                                          

to PTWC messages

 Excel format (can further add)

CHILE

Inject 

No

Event 

Time

Local 

Time Event To From

1 0 1000 Earthquake Occurs! All Controller

2 2 1002

Earthquake alamrs trigger from P wave amplitudes off-scale at 

regional seismic network station SHOA Controller

3 2 1002

National Seismological Center (CSN) calculates Preliminary 

Earthquake Parameters: SHOA Controller

4 5 1005

CISN Display shows PTWC Earthquake Observatory 

Message, M8.5 SHOA Controller

5 6 1006

PTWC Message 1: PTWC Tsunami Threat Message Initial 

M8.5 SHOA PTWC

6 7 1007

The shaking woke me up and my house was shaking for more 

than 60 seconds.  Some power lines fell down are down.  What 

has just happened?  Where was the earthquake?  Is there a 

tsunami?  When will it hit?

SHOA, 

SENAPRED

Coastal 

Resident

7 16 1016

Many coastal provinces and local governments hear media 

reports that PTWC is forecasting waves more than 2.3-meters. 

A school principal calls SENAPRED: What should she do? Her 

school is on the beach

SHOA, 

SENAPRED Controller

8 17 1017

PTWC Message 2: PTWC Tsunami Threat Message 

Magnitude Update M8.8 SHOA PTWC

9 22 1022

Televisión Nacional de Chile (TVN) News broadcasts live video 

of start of surf contest at North Coast beach  It looks like a 

great day and waves look to be 3 m high.   Surf's up.  There 

are surfers heading into the water, and crowds are gathering

SHOA, 

SENAPRED Media

10 27 1027

PTWC Message 3: PTWC Tsunami Threat Message Regional 

M8.8 SHOA PTWC

11 29 1029

SHOA confirms tsunami at gauge: TALCAHUANO by Tide 

Tool, measured 13.4 m at 0055 UTC, Wave Period 40 min SHOA Controller

12 30 1030

President calls and wants an update immediately as to what 

going on and what actions are being undertaken.  What is 

expected for our country and when?  Do we need to call a 

Tsunami Warning? SHOA President

13 37 1037

PTWC Message 4: PTWC Tsunami Threat Message Pacific 

M8.8 SHOA PTWC

14 44 1044

SHOA confirms tsunami at gauge: VALPARAISO by Tide Tool, 

measured 2.0 m at 0111 UTC, Wave Period 38 min SHOA Controller

15 47 1047

SHOA Director calls to request: 1) Earthquake and Tsunami 

report, 2) Tsunami travel time plot and coastal arrival times, 3) 

When will waves hit coasts and how big will they be,  4) Will it 

arrive at high tide or low tide? SHOA

SHOA 

Director

16 51 1051

Public phone calls begin to saturate the telephone lines.   They 

report that some people are evacuating.  One old person who 

lives alone by the beach and cannot walk asks 

SHOA/SENAPRED:  Are we going to be hit?  When?    What 

should I do?

SHOA, 

SENAPRED

Member of 

Public
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How to use - simple

 Run from flash drive (or can copy to hard disk, 28 GB)

 Requirement – Java 1.8x installed https://java.com/en/download/

 Click on application (Window, Mac, Linux)

◼ On 1st time opening, set password (unique to user)

◼ Default is ‘No Internet’ 

◼ With Internet, on starting, will
 Update EQ &Tsunami database files, e.g., ingests latest USGS 

earthquake hypocenters, and shows threat assessment

 Use addtl online map databases (more detailed but req bandwidth 

◼ Enter ‘start’ password, Set ’personal’ password

◼ For exercise messages/injects tool, enter password

https://java.com/en/download/


UNESCO IOC – NOAA International Tsunami Information Center (ITIC)

NOAA Pacific Environmental Laboratory, 
NOAA Center for Tsunami Research (PMEL/NCTR)

Pacific Tsunami Warning Center (PTWC)

 

Thank You

TsuCAT v4.3.2, Dec 2023

Email:  ITIC:  itic.tsunami@noaa.gov, laura.kong@noaa.gov

            NCTR:  Christopher.Moore@noaa.gov

tsunamiwave.org  (Tools & Products / TsuCAT)
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