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Global Tsunami Warning System
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Structure of Each Regional Tsunami Warning System

Regional Tsunami Warning Systems operating in each
Intergovernmental Coordination Group (viz. IOTWMS, PTWS,
NEAMTWS, CARIBE-EWY) are the building blocks of a global TWS.

Each TWS consists of one or more Tsunami Service Providers (TSPs)
and multiple National TsunamiWarning Centres (NTWCs) e.g.
IOTWMS has 3 TSPs and 27 NTWCs

TSPs generate real-time products for NTWCs within their region.

Having multiple TSPs provides redundancy for NTWCs ("system of
systems" concept)

NTWC:s are solely responsible for providing warnings to their
citizens based on their analysis of the situation

IOTWMS TSP products are harmonized:

* Consistent bulletin types, formats, information content and
terminology

* Consistent tsunami wave threat threshold and coastal zone
definitions for whole Indian Ocean

» Consistent content in TSP websites (but different "looks")
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Tsunamigenic Sources in The Indian Ocean
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Subduction Zone: Indian and Australian plates are moving
north and eastward relative to Eurasian plate forming a
convergent boundary

Major Subduction Zones
o Sumatra Andaman Subduction Zone ~6000 km
o Makran Subduction Zone ~900 km

Sumatra Andaman Subduction Zone (SASZ) — From
Himalayan front southward through Myanmar, Andaman
and Nicobar Islands, Sumatra, Java and the Sunda Islands
(Sumba, Timor), to the north of Western Australia

Makran Subduction Zone (MSZ) — lies between
southeastern Iran and southwestern Pakistan
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IOTWMS Earthquake Source zone and Area of Service

ATLANTIC
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|10TWS Earthquake Source Zone Map

- Service Level - 1 Products issued for EQs of M 2 6.5 at any depth
Service Level - 2 Products issued for EQs of M 2 6.5 within a depth of 100 km

- Service Level - 1 Products issued for EQs of M 2 6.5 at mydedmh
Service Level - 2 Products Issued for EQs of M = 8.0 within a depth of 100 km
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TSP Service Definition Document

WG2 maintains the SDD and update it time to time.
146

It defines the role and Responsibilities of Tsunami Service Providers Intergovermmental Oceanographic Commission
»Service Level —Il (Tsunami Threat Bulletins and Threat Maps)
Harmonize the TSP Products to have

It defines Service Levels and commencement of service
»Consistent bulletin types, formats, information content and terminology |

»Service Level-l (EQ Information)
=Consistent tsunami wave threat threshold and coastal zone definitions |  pesnition of services

B

for the Indian Ocean provided by Tsunami Service
. . . Providers of the IOTWMS
»Consistent content in TSP websites Version 5.0

TSP Key Performance Indicators (KPIs)

The latest version 5.0 introduced the New TSP product templates to
issue for the NAVAREA Coordinators; provision of new templates for
use by TSPs during the non-seismic/complex sources.
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Operational Elements of TSPs
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Roles and Responsibilities of TSPs

Monitor seismic and Non-Seismic sources and provide timely initial information for those that
could generate a tsunami (i.e. "potentially tsunamigenic")

Generate specific coastal-zone threat information for all Indian Ocean countries using tsunami
wave propagation models based on the earthquake/non-seismic source information, and later
confirmed or adjusted based on sea level observations

Generate timely tsunami Exchange Bulletins and Threat Maps for use by NTWCs in their
preparation and issuing of national tsunami warnings for their countries

Monitor tsunami propagation and report updated tsunami wave amplitude observations
Receive National Warning Status Reports from NTWCs and display on TSP Public Webpages

Issue Public Bulletins containing details of the earthquake, national warning statuses as reported by
the NTWGCs, and tsunami wave observations

Serve as a backup centre to other TSPs and as an NTWC for its own country

Pre-lOWave25 Workshops on Standard Operating Procedures for NTWCs and DMOs
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TSP Service Levels for IOTWMS
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o Service Level | — Earthquake Bulletins (in operation since 2009)

o Service Level 2 —Tsunami Threat Bulletins and Threat Maps (in operation since 201 I)

o Service Level 3 — Inundation Mapping (not yet in operation)

Coastal Zone Threat Table

TSUNAMI!

Tam i

Coastal Zone Threat Map
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IOTWMS Coastal Forecast Zones

* Total Coastal Forecast Zones (CFZs) are 581.
* Total Coastal Forecast Points (CFPs) are 2251.

* Each coastal forecast zone is represented by a seamless buffer
zone along the coast and 50 km in width across the coast.

* The zone starts from the coastal district administrative
boundary instead of 30 m bathymetry as in earlier versions.
Divisions made as per Global Administrative Boundaries
(GADM-V3.6)

e Updated Version CFZV 2018 Mar 14

Three TSPs are using the same CFZ shape file maintained by TSP
India.
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Commencement Of TSP bu"etins R . - > W

Magz6.5
Depth < 100 km
Indian Ocean/Coast

L TSP services contain Tsunami Threat Information for NTWCs — they
are not Warnings

Type 1 Bulletin : To+10 min

d National Tsunami Warnings are the responsibility of the NTWCs

(unless bilateral arrangements are established between an NTWC Pre.un Modeenaris Daabse
and aTSP) Typed Bulletin To+ W0 min Est Wave Amplitude Threat Status
Type 2-Supplementary
Bulletin: As and when,
%Qmmm
O lIssue SL-I (earthquake information) bulletin for all IOTWMS Earthquake | oo i ---------------------------------------------------

Real-time Water-level Observations

Source Zone (Indian Ocean, Pacific Ocean, South Atlantic)events of

magnitude = 6.5 sl
- Significant Chafifges
NO Signifidiht Changes in \Water level
L SL-2 (threat assessment) bulletins PR My i
and When first Real-
. . Time Observation
M = 6.5 in the Indian Ocean el _
Estimated Threat Status Upgraded Threat Status
Typed- Threat EWAQD Threat
[or] A
Bulletin: Hourly/ As
. oo . and when additional
M 2 8.0 in the Pacific and South Atlantic Oceans RalTime
Oprraambecome. . Rl G e a e b e e e T et et raa i e
available
[or]
FINAL: No significant

. . . . . . thange in WL (or)

Any tsunamigenic events (Non-seismic / Complex sources) (i.e.;Volcanos, Marine  [isus _ _
. . . ofe . . threat threshold at
landslides, etc.) with in ESZ that may have probability/likely to generate tsunami [uin oo

in the Indian Ocean Basin




TSP Bulletins- Bulletin Types and Content

. TSP Tsunami Bulletins for NTWCs are
placed on password-protected websites, in
the form of:

* Earthquake Bulletins

e TsunamiThreat Assessment Bulletins:
. No Threat Bulletin
. Potential Threat Bulletin

. Confirmed Threat Bulletin with
Tsunami Wave Observations

* Final Bulletin (Threat Passed)

. TSPs transmit Notification Messages to
NTWCs (by GTS, email, fax, SMS) notifying
that the bulletins have been generated and
are available on the TSP websites

CO

unes

Bulletin type Information Time of issue
Ay Earthquake Information, plus a
Earthquake ?uallltatlve SHEatEsSessmentiet: Target: within 10 minutes
Bulletin .»this earthquake may be capable of
generating a tsunami...”)
No Threat Bulletin, based on
TYPE 2 assessment using model scenarios
Threat i i —_ .
L Potential Threat Bulletin, based on Target: within 20 minutes
i assessment using wave models.
— Contains specific threat information for
each Indian Ocean coastal zone.
Confirmed Threat Bulletin, based on o e thg et regl-t!me e Iev_el
TYPE 3 . . observation confirming tsunami
real-time sea-level observations . :
Threat firmi t ) ted waves is available
Confirmation contirming a tsunami was generated. * Then hourly updates, or when
Bulletin Contains specific threat information for significant new real-time A
Sat i 0astalizone. level observations are available
e 120 mins after the last exceedance

Final Bulletin

THREAT PASSED - all zones.

of 0.5 M threat threshold at last 10
country
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TSP Websites for NTWCs

I
TSP Password-Protected Websites containing all the generated tsunami bulletins, threat maps and

unesco

Intergovernmental

threat tables, plus the NTWC Warning Status Reporting Form. Commision

IOTWMS-TSP Australia O TueJul04202315:47:141ST O Tue, 04 Jul 2023 09:47:14 UTC #  AboutUs Login  Engishv, \ r./ E@W S B( @LL ‘,‘,_ v \ /\mm @ ﬁxmvsﬂ@§
Tsunami Service Provider for the Indian Ocean Tsunami Warning and Mitigation Service (IOTWMS) S

T ham i Frouider

Indian Tsunami Early Warning System INCQIS

A service provided by the Joint Australian Tsunami Warning Centre (JATWC), operated by the Australian Bureau of Meteorology and Geoscience Austral ESSO Ministry of Earth Sciences - Government of India You are logged as: USER Home  Public Bulletin  About InaTSP  Seisr
Recent Events q
10:27 UTC 02 July 2023 Mag 6.7 Home  AboutTSP  Archived Events  COMMS TEST Earthquake Event List
Tonga Islands | b c
- EARTHQUAKE: Tonga Islands 10:27 UTC 02 July 2023 Mag 6.7 P—— Current Time (UTC)
Earthquake Bulletin 1038UTC 02 Jul 2003 Earthquake Event List || Earthquake Event Map
. e Act Jul 04, 2023
18:06 UTC 15 June 2023 Mag 7.0 INFORMATION FOR BULLETIN 1.Earthquake Bulletin 1038UTC 02 Jul 2023 D S4B A KT SE R0 LA NN TIRT MO 2.6 5 CAA-
South of Fiji Islands = TN Page AT |pb|of 12 09:44:46
06:00 UTC 07 June 2023 Mag 9.0
NICOBAR ISLANDS, INDIA REGION < TEST| | EXchange Bulletns || ThreatMap | Threat Table | Deep Water Wave Ampiitude Map | Travel Times Map | NTWC Status Reporting Form | 0t ﬁﬁm
EVENT = il
: 1DY68583 Al -
14:56 UTC 21 May 2023 Mag 63 NPOTa2102727 72 @ 1ISTS 17475W Tonga wiands CEL | g (TR P Miscellaneous
Prince Edward Islands Region EvenT BULLETIN
List
01:50 UTC 20 May 2023 Mag 7.3 . REAL EARTHOUAKE | Eamauate Event
Southeast of Loyaty Isands 2230615180622 69 161 22825 17644W  South of Fijilsands o | O e 202306151808 | Eamate e o
TOTHFS TSUNAMI SERVICE PROVIDER AUSTRALIA (JATHC)
02:57 UTC 19 May 2023 Mag 7.6 ISSUED AT 1638 UTC Sunday 02 July 2023 50706000 80 1o 7 pep  NEOarisancs i Regon TET L suem PO | pertomanc indicator
SoutheastofLoyaltylslands | | T 17T T T T T T (CommTEST-Jun-2023) Event
16:02 UTC 10 May 2023 Mag 7.5 Ji230607 050000 80 10 7o spee  Noobarisinds,ndia Region TEST L, CONRMEDTHREAT .. vcom
Tongalslands ++ EARTHQUAKE BULLETIN ... (CommTEST-Jun-2023) EVENT BULLETIN
03:13 UTC 28 April 2023 Mag 6.5 Nicobar Isiands,india Region TesT THREAT ASSESSMENT
South of Fiji Islands This bulletin applies to areas uithin and bordering the Indian Ocean. It is ezzienuetuy Lyl B IR [ fr————— cor | 8 |emem 20Z306070600COM Links
70:00 UTC 24 Apil 2023 Mag 6.9 A £ G o S (EE/NLS AT C TR L O (g P — Test esamHoUAKE ] v Status Reporing Fom i)
g System (IOTHHS). 2230607060000 90 10 72N s2%E . 202306070600C0M
outhem Sumatra, Indonesia [m—— Reglonal Bulletins (CommTEST-Jun-2023) EVENT BULLETIN || 75e austata webste
e e 1. EARTHQUAKE INFORMATION oo amesmorsoss 75w s RS Souemtorloanymmes (DL g ETHUE i 7o inda wepste
02 Jul 2023 10:27:00 Tonga Isiands 17.798 175.47W 2430 6.5M e | rocunesco wevste
04:31 UTC 18 April 2023 Mag 6.6 T0THS-TSP AUSTRALIA has detected an earthquake with the following Exchange REAL EARTHOUAKE
South of i Islands ety Fftmidls 2230519025705 79 28 23435 1T0BIE  Southeastof Loyalty lsands B e 202305190257 ] cor0mwS Secrtaret veste
09:55 UTC 14 April 2023 Mag 7.0 16 Jun 2023 18:06:00 South of Fij Islands 23008 176.96W 183.0 66M Public aeL CaRTHOUAKE [ Frvvo vessie
Java, Indonesia Magnitude: 6.7 Mup Exchange 2030510160201 75 224 15675 17448W Tonga Islands e 202308101602 I
J Ve JMA Website
Depth: 227km
03:06 UTC 03 April 2023 Mag 6.5 Y
Near Exst Coner of Konwchods: Dat 62 Jul 2023 20 May 2023 01:50:00 Southeast of Loyalty Islands 22848 17051E 100 7.0M E;“;":ge 2023042803133 65 58 24955 17S4E  Southof Fiilslands sl B 202304280313
Origin Time: 1827 UTC
18:04 UTC 02 April 2023 Mag 7.0 Latitude:  17.8775 REAL THREAT ASSESSMENT
[ ErEr e o 2 Aoy TR B —— S sirs i 00 L Public 2230424200057 69 84 0835 983  Southem Sumatrs, Indonesia e | 2 e 202304242000 )
17:12 UTC 18 March 2023 Mag 6.8 Location:  Tonga Islands e aea camTHoUAKE Documentation
Near Coast of Ecuador 2230424200057 73 84 0835  S839E  Southem Sumaira, Indonesia st i 202304242000
Public J 7P indonesia user Manual
2. EVALUATION 10 May 2023 16:02:00 Tonga Islands 16.658 174.56W 2200 7.Mm
00:56 UTC 16 March 2023 Mag 7.2 Y 9 Y
e g Although this earthquake may be capable of generating a tsunami in the Exhange X204 70 2 29985 T2 Kemsdeolsands, NewZesland L 1 L TOUHE 202304240061 | 7o pustratc ser wamat
Pacific or South Atlantic Ocean, based on historical data and tsunami ] 7 ndia ser wianual
00:55 UTC 16 March 2023 Mag 6.8 e q ; A . . Public
R e e J modelling it is not capable of generating 5 tsunami affecting the Tndian 24 Apr 2023 20:00:00 Southem Sumatra, Indonesia 695 9B.71E 10.0 6.8M Exchange i e @ | @ | a5 | @3 e REAL ,  EaRTHOUAKE Jusosniosss
Ocean region. However IOTWHS-TSP AUSTRALIA will monitor the situation and event BULLETIV
06:41 UTC 04 March 2023 Mag 6.6 may issue further bulletins if new information becomes available. REAL EARTHOUAKE
Kermadec Islands. New 7ealand opelsara 2230403030655 67 75 SN 1S83E  NearEast Coastof Kamchatka S| g [P 202304030308

TSP- Australia TSP- India TSP- Indonesia
https://reg.bom.gov.au/tsunami/rtsp/ https://tsunami.incois.gov.in/TEWS/TSP https://rtsp.bmkg.go.id/

Pre-lOWave25 Workshops on Standard Operating Procedures for NTWCs and DMOs

lowave2s Hybrid — August 2025




TSP Websites for Public
unesco

]
TSP Public Websites and Public Bulletins with information about the tsunami source, tsunami wave
observations, and the national warning status of each Indian Ocean country. o aopc
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Product Formats & Dissemination

> Bulletin Notification Messages are issued in text format

> Bulletins are in text format on the websites

» ThreatTables in html format and Threat Maps in jpg or png format on the websites

> Spatial data is also available in dbf format on the websites

o)
< Status |
e )
o)
o)

TSPs adopted multi channel dissemination

SMS,

E-Mail

FAX,

GTS,

Dedicated Websites, Mobile Apps and Social Media

NTWC -1

C-2

-n

= =

T/Radio

LOUD

RN

&
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Bulletin Notification Message — Sent to NTWG s

TSUNAMI BULLETIN NOTIFICATION MESSAGE NUMBER 1

REGIONAL TSUNAMI SERVICE PROVIDER - TSP AUSTRALIA [JATWC]
ISSUED AT 1205 UTC SUNDAY 01 SEPTEMBER 2024

TO: INDIAN OCEAN NATIONAL TSUNAMI WARNING CENTRES [NTWCs]
FROM: TSP AUSTRALIA

NOTIFICATION:
TSP AUSTRALIA HAS JUST ISSUED TSUNAMI BULLETIN NUMBER 1 FOR THE
INDIAN OCEAN, BASED ON THE FOLLOWING EARTHQUAKE EVENT:

MAGNITUDE: 6.5 MWP

DEPTH: 116KM

DATE : 01 SEP 2024

ORIGIN TIME: 1152 UTC

LATITUDE: 7.608

LONGITUDE: 128.33E

LOCATION: BANDA SEA, SUNDA ARC

TO VIEW THE BULLETIN GO TO THE TSP AUSTRALIA WEBSITE AT:

http://reg.bom.gov.au/tsunami/rtsp/index.shtml

NOTE: THIS IS A RESTRICTED-ACCESS WEBSITE CONTAINING TECHNICAL DATA
FOR NATIONAL TSUNAMI WARNING CENTRES ONLY. IT IS NOT FOR GENERAL
PUBLIC ACCESS.

GENERAL PUBLIC INFORMATION FOR THIS EVENT IS AVAILABLE FROM:

JOINT AUSTRALIAN TSUNAMI WARNING CENTRE [JATWC]
BUREAU OF METEOROLOGY

MELBOURNE, AUSTRALIA
http://www.bom.gov.au/tsunami

END OF NOTIFICATION MESSAGE



https://owa.bom.gov.au/owa/redir.aspx?C=Lzrwb5NYqkOgtk-Nx9hdiyQJvA9Fi9BI__ERpmrlZ6DcKUE5OLg6kkDKgi6ZVIo4iyc_8u6jxxA.&URL=http://reg.bom.gov.au/tsunami/rtsp/index.shtml
https://owa.bom.gov.au/owa/redir.aspx?C=Lzrwb5NYqkOgtk-Nx9hdiyQJvA9Fi9BI__ERpmrlZ6DcKUE5OLg6kkDKgi6ZVIo4iyc_8u6jxxA.&URL=http://www.bom.gov.au/tsunami

Earthquake Bulletin — On TSP websites only

TSUNAMI BULLETIN NUMBER 1 (TYPE-I EARTHQUAKE BULLETIN)
IOTWMS TSUNAMI SERVICE PROVIDER INDONESIA (InaTEWS)
ISSUED AT 0505 UTC THURSDAY 09 FEBRUARY 2023

EARTHQUAKE BULLETIN

This bulletin applies to areas within and bordering the Indian Ocean. It is issued in support
of the UNESCO/IOC Indian Ocean Tsunami Warning and Mitigation System (IOTWMS) .

1. EARTHQUAKE INFORMATION

IOTWMS-TSP INDONESIA has detected an earthquake with the following preliminary
information:

Magnitude: 9.0 Mwp

Depth: 10 km

Date: 09 Feb 2023
Origin Time: 0500 UTC
Latitude: 7.20N
Longitude: 92.90E
Location: Nicobar, India

2. EVALUATION

Based on historical data and tsunami modelling, this earthquake may be
capable of generating a tsunami affecting the Indian Ocean region.
IOTWMS-TSP INDONESIA will monitor sea level gauges near the earthquake to
determine if a tsunami was generated and will issue further bulletins

for this event.

Further information on this event will be available at:
http://inatews.bmkg.gov.id

3. ADVICE

This bulletin is being issued as advice. Only national/state/local authorities
and disaster management officers have the authority to make decisions regarding
the official threat and warning status in their coastal areas and any action to
be taken in response.

...continued




Potential Threat Bulletin — On TSP websites only

TSUNAMI BULLETIN NUMBER 2 (TYPE-II THREAT ASSESSMENT BULLETIN)
IOTWMS TSUNAMI SERVICE PROVIDER INDONESIA (InaTEWS)
issued at 0515 UTC THURSDAY 09 February 2011

POTENTIAL TSUNAMI THREAT IN THE INDIAN OCEAN

This bulletin applies to areas within and bordering the Indian Ocean. It is
issued in support of the UNESCO/IOC Indian Ocean Tsunami Warning and
Mitigation System (IOTWMS) .

1. EARTHQUAKE INFORMATION
IOTWMS-TSP INDONESIA has detected an earthquake with the following details:

Magnitude: 9.0 Mwp (UPDATED)
Depth: 10km

Date: 09 Feb 2023
Origin Time: 0500 UTC
Latitude: 7.20N

Longitude: 92.90

Location: Nicobar, India

2. EVALUATION
Earthquakes of this size are capable of generating tsunamis. However, so far
there is no confirmation about the triggering of a tsunami.

An investigation is under way to determine if a tsunami has been triggered.
This TSP will monitor sea level gauges and report if any tsunami wave activity
has occurred.

Based on pre-run model scenarios, the zones listed below are POTENTIALLY
UNDER THREAT.

3. TSUNAMI THREAT FOR THE INDIAN OCEAN

The list below shows the forecast arrival time of the first wave estimated to
exceed 0.5m amplitude at the beach in each zone (or a different threshold
nominated by an NTWC), and the amplitude of the maximum beach wave predicted
for the zone. Zones where the estimated wave amplitudes are less than the
threshold amplitude at the beach are not shown.




Potential Threat Bulletin (continued)

The list is grouped by country (alphabetic order) and ordered according to the
earliest estimated times of arrival at the beach.

Please be aware that actual wave arrival times may differ from those below, and
the initial wave may not be the largest. A tsunami is a series of waves and the
time between successive waves can be five minutes to one hour.

The threat is deemed to have passed two hours after the forecast time for last
exceedance of the 0.5m threat threshold for a zone. As local conditions can
cause a wide variation in tsunami wave action, CANCELLATION of national
warnings and ALL CLEAR determination must be made by national/state/local
authorities.

AUSTRALIA

COCOS ISLAND 0718Z 09 Feb 2023 1.3m
CHRISTMAS ISLAND 07552 09 Feb 2023 0.9m
KALBARRI TO NORTH CAPE 10052 09 Feb 2023 2.4m
BANGLADESH

KUTUBDIA ISLAND 0752Z 09 Feb 2023 0.9m
BARISAL 0816z 09 Feb 2023 1.3m
4. ADVICE

This bulletin is being issued as advice. Only national/state/local authorities
and disaster management officers have the authority to make decisions regarding
the official threat and warning status in their coastal areas and any action to
be taken in response.

5. UPDATES
Additional bulletins will be issued by IOTWMS-TSP INDONESIA for this event as more
information becomes available.

Other IOTWMS-TSPs may issue additional information at:
IOTWMS-TSP AUSTRALIA: http://reg.bom.gov.au/tsunami/rtsp/
IOTWMS-TSP INDIA: https://tsunami.incois.gov.in/TSP

6. CONTACT INFORMATION

TIOTWMS-TSP INDONESTIA:

METEOROLOGICAL CLIMATOLOGICAL AND GEOPHYSICAL AGENCY (BMKG)
Address: Jl. Angkasa I no.2 Kemayoran, Jakarta, Indonesia, 10720
Tel.: +62 (21) 4246321/6546316

Fax: +62 (21) 6546316/4246703

P.0O. Box 3540 Jakarta



http://reg.bom.gov.au/tsunami/rtsp/

Confirmed Threat Bulletin —= On TSP websites onI)L

TSUNAMI BULLETIN NUMBER 4 (TYPE-III CONFIRMED THREAT BULLETIN)
IOTWMS TSUNAMI SERVICE PROVIDER INDONESIA (InaTEWS)
issued at 0555 UTC THURSDAY 09 February 2023

CONFIRMED TSUNAMI THREAT IN THE INDIAN OCEAN

This bulletin applies to areas within and bordering the Indian Ocean. It is
issued in support of the UNESCO/IOC Indian Ocean Tsunami Warning and Mitigation
System (IOTWMS) .

1. EARTHQUAKE INFORMATION
IOTWMS-TSP INDONESIA has detected an earthquake with the following details:

Magnitude: 9.0 Mwp

Depth: 10km

Date: 09 Feb 2023
Origin Time: 0500 UTC
Latitude: 7.20N
Longitude: 92.90E
Location: Nicobar, India

2. EVALUATION
Sea level observations have
Maximum wave amplitudes observed so far:

Based on pre-run model scenarios, the zones listed below are POTENTIALLY
UNDER THREAT.

3. TSUNAMI THREAT FOR THE INDIAN OCEAN

The list below shows the forecast arrival time of the first wave estimated to
exceed 0.5m amplitude at the beach in each zone (or a different threshold
nominated by an NTWC), and the amplitude of the maximum beach wave predicted
for the zone. Zones where the estimated wave amplitudes are less than the
threshold amplitude at the beach are not shown.

...continues as for Potential Threat Bulletin..




Final Bulletin — On TSP websites

TSUNAMI BULLETIN NUMBER 9 ( )
IOTWMS TSUNAMI SERVICE PROVIDER INDONESIA (InaTEWS)
issued at 1220 UTC THURSDAY 09 February 2023

FOR THE INDIAN OCEAN

This bulletin applies to areas within and bordering the Indian Ocean. It is
issued in support of the UNESCO/IOC Indian Ocean Tsunami Warning and
Mitigation System (IOTWMS) .

1. EARTHQUAKE INFORMATION
IOTWMS-TSP INDONESIA detected an earthquake with the following details:

Magnitude: 9.0 Mwp

Depth: 10km

Date: 09 Feb 2023
Origin Time: 0500 UTC
Latitude: 7.20N
Longitude: 92.90E
Location: Nicobar, India

2. EVALUATION
Data from sea-level gauges confirmed that a tsunami was generated.

The for all threatened
Indian Ocean countries, based on IOTWMS-TSP INDONESIA modelling.

Because local conditions can cause a wide variation in tsunami wave action,

Please be aware that dangerous currents can
continue for several hours after the main tsunami waves have passed.

3. TSUNAMI WAVE OBSERVATIONS

Listed below are maximum wave amplitudes recorded at the specified locations.
Note that wave amplitude is measured relative to normal sea level: it is NOT
the crest-to-trough wave height.

LOCATION LAT LON TIME DATE AMPL

Campbell Bay (Nicobar) 6.90N 93.74E 0504Z 09 Feb 2023 11.0m
Nancowry (Nicobar) 7.96N 93.53E 0515Z 09 Feb 2023 10.0m




TSP Threat Table - On TSP websites

IRAN SISTAN AND BALUCHESTAN BIR 11-Oct-2023 06:04 11-0ct-2023 06:04 11-0¢t-2023 06:06
IRAN SISTAN AND BALUCHESTAN PUSHT 11-Oct-2023 06:04 11-Oct-2023 06:04 11-0¢t-2023 07:05
IRAN HORMOZGAN MISKI 11-Oct-2023 06:06 11-Oct-2023 06:06 11-0c1-2023 16:14
OMAN MUSCAT MUSCAT 11-0ct-2023 06:13 11-Oct-2023 06:16 11-0ct-2023 06:22
OMAN AL BATNAH BARKA 11-0ct-2023 06:16 11-Oct-2023 06:20 11-0ci-2023 10:51
OMAN MUSANDAM EAST MUSANDAM 11-Oct-2023 06:16 11-Oct-2023 06:20 11-0ci-2023 21.45
OMAN MUSCAT QURAYYAT 11-0ct-2023 06:19 11-0ct-2023 06:21 11-0¢t-2023 06:36
PAKISTAN BALUCHISTAN ORMARA 11-Oct-2023 06:19 11-Oct-2023 06:24 11-0¢t-2023 17:13
OMAN AL BATNAH AL KHABURAH 11-0ct-2023 06:20 11-0ct-2023 06:24 11-0ct-2023 14:18
OMAN AL BATNAH SOHAR 11-Oct-2023 06:25 11-0ct-2023 06:29 11-0¢t-2023 13:10
OMAN AL SHARQIYAH SUR 11-Oct-2023 06:26 11-Oct-2023 06:29 11-0ct-2023 06:41
UNITED ARAB EMIRATES UAE KALBA 11-0ct-2023 06:28 11-Oct-2023 06:33 11-0ct-2023 0714
OMAN AL SHARQIYAH AL ASHKHARAH 11-0ct-2023 06:42 11-Oct-2023 06:48 11-0ci-2023 07:04
OMAN AL SHARQIYAH MASIRAH 11-Oct-2023 0657 11-Oct-2023 07.03 11-0ci-2023 17.09
OMAN AL SHARQIYAH RAS AR RUWAYS 11-Oct-2023 07:02 11-0¢t-2023 07:11 11-0¢t-2023 12:36
PAKISTAN BALUCHISTAN WINDER 11-0ct-2023 07:17 11-0ct-2023 07:30 11-0ct-2023 12:13
OMAN AL SHARQIYAH AD DUQM 11-Oct-2023 07:24 11-0ct-2023 07:31 11-0¢t-2023 17:41
PAKISTAN SINDH KARACHI 11-Oct-2023 07:50 11-0ct-2023 08:07 11-0c1-2023 17:44
PAKISTAN SINDH SINDH 11-0ct-2023 07:51 11-Oct-2023 08:08 11-0ct-2023 18:10
OMAN ALWUSTA AL JAZER 11-0ct-2023 08:01 11-Oct-2023 08:18 11-0ci-2023 20:09
OMAN DHOFAR HASIK 11-Oct-2023 07.50 11-Oct-2023 08:32 11-0ci-2023 0814
OMAN DHOFAR SALALAH 11-0ct-2023 08:14 11-0ct-2023 08:34 11-0ct-2023 18:01
INDIA GUJARAT MANDVI 11-Oct-2023 08:30 11-Oct-2023 08.42 12-0ct-2023 04.47
INDIA GUJARAT DWARKA 11-Oct-2023 08:29 11-Oct-2023 08:44 11-0¢t-2023 09:19

Frouider

Seismic Network  Contact

You are logged as.

Event Detail

Current Time (UTC)
Aug 04, 2025

« Back 1o the lists.

Magnitude 5\ 9’0

Origin Time : 2023-10-11 06:00:00 UTC
Location : 24.8N - 58.2E (Gulf of Oman (Test IOWave-Oct-2023))

Depth :10Km
Bulletin : 836 (CONFIRMED THREAT BULLETIN) Miscellaneous
Type : TEST EVENT Earthquake Event List

[Pubic Butiein] | Exchangs Batietin] [ Noticstion Buietin | Threat Tabie | | Trrest Map] | Travettme map] | SsHtax wap|

cation
ALLIQ COUNTRIES v

Performance Indicator

J| Eortauate Event Mo

202310-11 20231011 20231011 20231011

2023-0-11  202340-M  202310-M1  2023-10-11

INDIA HAZIRA, DIU ERCH Threat
08:35:30 08:4200 17:16:00 18:00:00
20239011 2023401 20231011 20234011 dimataE L

INDIA AGATTI (= 1rreat
08:48:30 08:5345 14045 18:00:00 I TSP Indonesia User Manual
20234011 20234011 20231011 20234011

ey fra I ot I TSP Ausiralia User Manual
08:50:45 08:5730 135415 174845

] 5P india user Manuat

202310-11 20231011 20231011 20231011

ERIEREE
i F | &

INDIA MINICOY (X0 Threat
09:13:30 09:20:00 15.49:30 18:00:00
202340-11  202310-M  202310-11 2023101

INDIA ANDROTH (ETH Threat
09:14:30 092045 13:00:30 17:56:15

DugoUTI NW ARTA 0.7 ks
104315 155545 181515 175430
20234001 2023401 2023011 20234011 NTWC Status Reporting Form (india)
ot MANDYE 08:10:45 0811515 15:12:00 aass
g g g TSP Auslralia Website
. . WM 20N 20N A0 T
08:13:15 08:18:45 14:19:00 18:00:00
10C-UNESCD Website
o coRBANDAR s amdon asaon omaen o
reat 5
08:14:45 08:19:30 143430 17:5445 SESTLE SRR I
202310-M1 20231011 20239011 2023-10-11 PTWC Website
INDIA JAMNAGAR LREH Threat
08:18:15 082330 131400 18:00:00 T
20234001 2023401 2023011 20234011
INDIA MANGROL L Thrcat
08:29:15 08:35:15 17:40:45 18:00:00

12-0ct-2023 07:00
12-0ct-2023 07:00
12-0ct-2023 07:00
12-0ct-2023 07:00
12-0ct-2023 07:00
12-Oct-2023 07.00
12-0ct-2023 06:56
12-0ct-2023 07:00
12-0ct-2023 06:49
12-0ct-2023 06:59
12-0ct-2023 07:00
12-0ct-2023 06:51
12-0ct-2023 06:41
12-0ct-2023 06:41
12-0ct-2023 06:47
12-0ct-2023 07:00
12-0ct-2023 07:00
12-Oct-2023 06:34
12-0ct-2023 07:00
12-0ct-2023 06:06

12-0ct-2023 07.00
12-0ct-2023 06:55

Ui Exchange Bulletins Threat Map Threat Table Deep Water Wave Amplitude Map Travel Times Map NTWC Status Reporting Form Other Data
63 I

« Indian Ocean

« SW Indian Ocean -

« NE Indian Ocean

SE Indian Ocean

@

Hanimadho

BGa
&Jenis Is

B

e B

ut\galega

QDIBQD Garcia

Cocos

léhristmas ¥

256001

™

il
ape Cuvier

Cape Fergusol

o hEvenard
S
3y o
-!,_£ Drl Stanvac
Porta

piore

htct

Poil

i NO THREAT
z THREAT PASSED
s THREAT




Threat Map, Travel Time Map, Energy Map — On TSP websites
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NAVAREA Products

IOTWMS covers 5 NAVAREAs of VII, VI, IX, X, XI

COUNTRY
AUSTRALIA
BANGLADESH
COMOROS
DJIBOUTI

FRANCE (Indian Ocean
Territories)

INDIA
INDONESIA
IRAN

KENYA
MADAGASCAR
MALAYSIA
MALDIVES
MAURITUS
MOZAMBIQUE
MYANMAR
OMAN
PAKISTAN
SEYCHELLES
SINGAPORE
SOMALIA
SOUTH AFRICA
SRI LANKA
TANZANIA
THAILAND
TIMOR-LESTE

UNITED ARAB EMIRATES

UNITED KINGDOM (Indian Ocean

Territories)
YEMEN

NAVAREA
X
VI
Vi

Indian Ocean Area
East

North

West

Northwest

West
Northwest
North
Northwest
West
West
North
West
West
West
North
Northwest
Northwest
West
North
West
West
North
West
North
East

Northwest

West
Northwest



NAVAREA-TEMPLATES

A) Type 2 NAVAREA POTENTIAL THREAT BULLETIN Template:

(Variable fields in red; modification required for non-seismic and complex source events
highlighted in yellow)

TSP AUSTRALIA TSUNAMI BULLETIN NUMBER 1 FOR
HAVAREA VII, NAVAREA VIII, NAVAREA X, NAVAREA XI
EAST INDIAN OCERN, NORTH INDIARN OCERN, SOUTHOWEST INDIAN OCERN, WEST INDIAN OCEAN

TSUNAMI THREAT MESSAGE ISSUED BY TSUNAMI SERVICE PROVIDER AUSTRALIA IN SUPPORT OF THE
UNESCCQ,/IOC INDIAN OCEAN TSUNAMI WARMING AND MITIGATION SYSTEM AT 0016 UTC Monday 01

May 2015.

A TSUNAMI IS POSSIBLE TO BE GENERATED BY A MAGNITUDE 8.9 EARTHQUAKE THAT OCCURRED WEAR
SOUTH OF BALI, INDONESIA [10.00S5, 115.97E] AT 0000 UTC 01 May 2015.

HAZARDOUS TSUNAMI WAVES ARE FORECAST FOR SOME COASTS OF AUSTRALIA, FRANCE (INDIAN
OCEAN TERRITORIES), INDONESIA, MADAGASCAR, MAURITIUS, SOUTH AFRICA, SRI LANKA, TIMOR-
LESTE

TEUNAMI WAVES ARE NOT A HAZARD TO SHIPS IN DEEF WATER BUT CARN CAUSE STRONG CURRENTS
AND RAPID SEA LEVEL CHANGES IN SHALLOW WATER, AS WELL AS INUNDATION OF THE COAST.
SHIPS APPROACHING THE COAST SHOULD CONSULT LOCAL AUTHORITIES REGRARDING LOCAL
CONDITIONS AND ADVICES.

B) Type 3 NAVAREA CONFIRMED THREAT BULLETIN Template:

(Variable fields in red; modification required for non-seismic and complex source events
highlighted in yellow)

TSP AUSTRALIA TSUNAMI BULLETIN NUMBER 2 FOR
MAVAREA VII, NAVAREA VIII, NAVAREA X, NAVAREA XI
EAST INDIAN OCERN, NORTH INDIARN OCERN, SOUTHOWEST INDIAN OCERN, WEST INDIAN OCEAN

TEUMAMI CONFIEMED THREAT MESSAGE ISSUED BY TSUNAMI SERVICE FROVIDER AUSTRALIA IN
SUFPORT OF THE UNESCO/IOC INDIAN OCEAN TSUNAMI WARMING AND MITIGATION SYSTEM AT 0016
UTC Monday 01 May 2015,

A TSUNAMI HAS BEEN GENERATED BY A MAGNITUDE 2.3 EARTHQUAKE THAT OQCCURRED NERR SOUTH OF
BALI, INDOWESIA ([10.005, 115.87E] AT D000 UTC 01 May 2015.

HAZARDOUS TSUNAMI WAVES ARE FORECAST FOR SOME COASTS OF AUSTRALIA, FRANCE (INDIAN
OCEARN TERRITORIES), INDOMESIA, MADAGASCAR, MAURITIUS, S0OUTH AFRICA, SRI LANEA, TIMOER-
LESTE

TEUNMAMI WAVES ARE MNOT A HAEARD TO SHIPS IN DEEF WATER BUT CAN CAUSE STRONG CUREENTS
AND RAFPID SEA LEVEL CHANGES IN SHALLOW WATER, AS WELL AS INUNDATICH OF THE COAST.
SHIFS AFPFROACHING THE COAST SHOULD COMSULT LOCAL AUTHORITIES REGARDING LOCAL
CONDITICNS AND ADWICES.

C) Type 4 NAVAREA FINAL BULLETIN Template — Tsunami Observed:

(Variable fields in red: modification required for non-seismic and complex sourceevents
highlighted in yellow)

TSF AUSTRALIA TSUNAMI BULLETIN NUMBER 13 FOR
MAVARER VII, MNAVAREA VIII, MNAVAREAR X, NAVARER XTI
EAST IWDIAN OCERM, WORTH INDIAN OCEAM, SOUTHWEST INDIAM OCEAN, WEST INDIAN OCEAN

TSUNAMI CANCELLATION MESSAGE ISSUED BY TSUNAMI SERVICE PROVIDER AUSTREALIA IM SUPFORT
OF THE UNESCO/IOC IMDIAN OCEAN TSUNAMI WARNING AND MITIGATION SYSTEM AT J000 OTC 01
May 2015.

THE THREAT HAS HNOW LARGELY PASSED FOR THE TSUMAMI GENERATED BY A MAGHNITUDE 5.5
EARTHQUAKE THAT OCCURRED NEAR SOUTH OF BALI, INDONESIA [10.003, 115.%7E] AT 0000 OTC
01 Mawy 2015.

HOWEVEER, SHIPS APFROACHING THE COAST SHOULD STILL CONSULT LOCAL AUTHORITIES REGAEDING
LOCAL CONDITIONMS AND ADVICES.

D) Type 4 NAVAREA FINAL BULLETIN Template — No Tsunami
Observed:

(Variable fields in red; modification required for non-seismic and complex source events
highlighted in yellow)

TSF AUSTRALIA TSUNAMI BULLETIN NUMBER 13 FOR
HAVARRER VII, MAWVAREA VIII, HAVARER X, NALVARER XTI
EAST INDIAN OCEAN, NORTH INDIAN OCEAN, SOUTHWEST INDIAN OCEAN, WEST INDIAN OCEAN

TSUNAMI CANCELLATION MESSAGE ISSUED BEY TSUNAMI SERVICE PROVIDER AUSTRALIAZ IN SUPPORT
OF THE UNESCO/IOC INDIAN OCEAZN TSUNAMI WARNING AND MITIGATION SYSTEM AT 4000 UTC 01
May 2015,

HO TSUNAMI WAS OBSERVERED FROM 2 MAGNITUDE 8.9 EARTHQUAKE THAT OCCURRED NEAR SOUTH OF
BALI, INDOMESIAZ [10.005, 115.97E] AT 0000 UTC 01 May 2015,

HOWEVER, SHIFS AFFROACHING THE COAST SHOULD STILL CONSULT LOCAL AUTHORITIES REGARDING
LOCAL CONDITIOMS BND ADVICES.
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Volcanic Eruption Landslide Unknown

Pre-IOWAVE25 Workshop on Standard Operating Procedures for NTWCs and DMOs
Hybrid — August 2025




Volcanic Eruption

JATWC Threat Assessment techni unesco

0 1 2 3 4

(1) Issue no products and monitor for any potential | e peserption Nore
tsunami: This action should be taken if there is little to no Explosive
stratospheric injection and there is no evidence a tsunami

p j Voluma of Tapha (m) 1m0t i0® 0 1aacf
has been generated. | | | |
(2) Create the event with a Severity of 1 hour: This action Cloud Column Height (km)
should be taken if there is little to no stratospheric injection ADOw roe 01 | o | s | l

Above sea level 315 10-25
and there is evidence that a small tsunami has been | I | |

generated and the impacts are consistent with a low-level | 2/l Description "Gerfla,” ‘Efishe’ +——'Exlcens’— S

Marine Threat.

Medarata-

Large i s

Eml‘hhdmm

(3) Create the event with a Severity of 3 hours: This Enuption Type ”' " ﬁ_im w i

action should be taken if there is obvious stratospheric

e . . . Duration " <1 hour

injection consistent with a VEI of 4 and/or there are reliable (continucus blase 16 his

observations or reports that indicate a tsunami has been

generated and the impacts are consistent with a high-level CAVW max explosivity Lavaflow Explosion or

Marine Threat or low-level Land Threat. {most explosive activity +————— Phreabic ) _—
listed i CAVW) Dome or mudfiow

(4) Create the event with a Severity of 6 hours: This
action should be taken if there is significant stratospheric | T"pospheric njection Megighle  Minor  Moderate  Substantal

injection consistent with a VEI of 5+ and/or there are reliable Stratosphenc Injection None None Nona Possile  Definila
observations or reports that indicate a catastrophic tsunami )
Eruptions (tota in file) 755 963 36N 924 307

has been generated.

Example Use Case: Hunga Tonga 2022
*A VEI 5-6 eruption created atmospheric pressure waves that circled the globe.
*Generated tsunamis not through traditional seafloor displacement but shock wave-induced uplift.

*Key takeaway: Traditional earthquake-based thresholds miss such events — volcano-aware systems are essential.



Landslide

(1) Create the event with a Severity of 1 hour: This action
should be taken if there are reliable observations or
reports that indicate a small tsunami has been generated.

(2) Create the event with a Severity of 3 hours: This action
should be taken if there are reliable observations or
reports that indicate a tsunami has been generated and
the impacts are consistent with a low-level Marine Threat.

(3) Create the event with a Severity of 6 hours: This action
should be taken if there are reliable observations or
reports that indicate a catastrophic tsunami has been
generated and the impacts are consistent with a high-level
Marine Threat or low-level Land Threat.

several landslides and co-seismic tsunamis

The 2018 Sulawesi tsunami in Palu city as a result of

Landslide tsunami 1

=== Video 39-41

Dz + Dh (m)
r{:l i (=] "y %]

119.75°E 119.85

Tsunami-ray travel times (s)
smmew Videos 31, 38-41 — Hotel (H)
A Observed coastline retreal — Pantoloan (P)
& Observed landslide tsunami = Wani (W)

Courtesy: DOI: 10.1029/2019GL 082578

Pre-IOWAVE25 Workshop on Standard Operating Procedures for NTWCs and DMOs

Hybrid — August 2025


http://dx.doi.org/10.1029/2019GL082578

TSP Bulletin Types

TSP Bulletin Type 2: No Threat Bulletin

- Issued as soon as possible

TSP Bulletin Type 2: Potential Tsunami Threat Bulletin
- Issued as soon as possible
- Only applicable to Volcanic Eruption and Celestial Impact events

TSP Bulletin Type 3: Confirmed Tsunami Threat Bulletin
- Issued as soon as possible
- Could be the first bulletin issued for any atypical event

TSP Bulletin Type 4: Final Tsunami Bulletin

- No Change to criteria compared to earthquake event

Pre-IOWAVE25 Workshop on Standard Operating Procedures for NTWCs and DMOs

e p,
a3

unesc

Intergovernmental
Oceanographic
Commission

Hybrid — August 2025




TSP Australia Bulletin Examples: Notification Message

TSUNAMI BULLETIN NOTIFICATION MESSAGE NUMBER 1 IOTWMS TSUNAMI
SERVICE PROVIDER AUSTRALIA [JATWC] ISSUED AT 1046 UTC THURSDAY 13
FEBRUARY 2020

TO: INDIAN OCEAN NATIONAL TSUNAMI WARNING CENTRES [NTWCs]
FROM: IOTWMS-TSP AUSTRALIA

NOTIFICATION:

IOTWMS-TSP AUSTRALIA HAS JUST ISSUED TSUNAMI BULLETIN NUMBER 1 FOR
THE INDIAN OCEAN, BASED ON THE FOLLOWING EVENT:

TYPE: LANDSLIDE

DATE: 13 FEB 2020

ORIGIN TIME: 1033 UTC

LATITUDE: 45.65N

LONGITUDE: 148.99E

LOCATION: KURIL ISLANDS

TO VIEW THE BULLETIN GO TO THE IOTWMS-TSP AUSTRALIA WEBSITE AT:
http://reg.bom.gov.au/tsunami/rtsp/index.shtml

NOTE: THIS IS A RESTRICTED-ACCESS WEBSITE CONTAINING TECHNICAL DATA
FOR NATIONAL TSUNAMI WARNING CENTRES ONLY. IT IS NOT FOR GENERAL
PUBLIC ACCESS.

GENERAL PUBLIC INFORMATION FOR THIS EVENT IS AVAILABLE FROM:

JOINT AUSTRALIAN TSUNAMI WARNING CENTRE [JATWC] BUREAU OF
METEOROLOGY MELBOURNE, AUSTRALIA http://www.bom.gov.au/tsunami

END OF NOTIFICATION MESSAGE

TSUNAMI BULLETIN NOTIFICATION MESSAGE NUMBER 1 IOTWMS TSUNAMI SERVICE
PROVIDER AUSTRALIA [JATWC] ISSUED AT 1046 UTC THURSDAY 13 FEBRUARY 2020

TO: INDIAN OCEAN NATIONAL TSUNAMI WARNING CENTRES [NTWCs]
FROM: IOTWMS-TSP AUSTRALIA

NOTIFICATION:

IOTWMS-TSP AUSTRALIA HAS JUST ISSUED TSUNAMI BULLETIN NUMBER 1 FOR THE
INDIAN OCEAN, BASED ON THE FOLLOWING EVENT:

TYPE: LANDSLIDE
DATE: 13 FEB 2020
ORIGIN TIME: 1033 UTC
LATITUDE: 45.65N
LONGITUDE: 148.99E
LOCATION: KURIL ISLANDS

TO VIEW THE BULLETIN GO TO THE IOTWMS-TSP AUSTRALIA WEBSITE AT:
http://reg.bom.gov.au/tsunami/rtsp/index.shtml

NOTE: THIS IS A RESTRICTED-ACCESS WEBSITE CONTAINING TECHNICAL DATA FOR
NATIONAL TSUNAMI WARNING CENTRES ONLY. IT IS NOT FOR GENERAL PUBLIC
ACCESS.

GENERAL PUBLIC INFORMATION FOR THIS EVENT IS AVAILABLE FROM:

JOINT AUSTRALIAN TSUNAMI WARNING CENTRE [JATWC] BUREAU OF METEOROLOGY
MELBOURNE, AUSTRALIA http://www.bom.gov.au/tsunami

END OF NOTIFICATION MESSAGE



TSP Australia Bulletin Examples: Type 2 No Threat Bulletin

TSUNAMI BULLETIN NUMBER 1 (TYPE-II THREAT ASSESSMENT BULLETIN)
IOTWMS TSUNAMI SERVICE PROVIDER AUSTRALIA (JATWC)
ISSUED AT 1214 UTC Friday 02 August 2019

NO TSUNAMI THREAT IN THE INDIAN OCEAN

This bulletin applies to areas within and bordering the Indian
Ocean. It is

issued in support of the UNESCO/IOC Indian Ocean Tsunami Warning and
Mitigation

System (IOTWMS) .

1. TSUNAMI SOURCE INFORMATION

IOTWMS-TSP AUSTRALIA has detected a landslide with the
following details:

Date: 02 Aug 2019

Origin Time: 1203 UTC

Latitude: 7.47S

Longitude: 104.58E

Location: Southwest of Sumatra, Indonesia

2. EVALUATION
Based on a tsunami travel time threat
assessment, there is NO THREAT to countries in the Indian Ocean.

3. ADVICE

This bulletin is being issued as advice. Only national/state/local
authorities and disaster management officers have the authority to
make decisions regarding the official threat and warning status in
their coastal areas and any action to be taken in response.

4. UPDATES

No further bulletins will be issued by IOTWMS-TSP AUSTRALIA for this
event

unless other information becomes available.

Other IOTWMS-TSPs may issue additional information at:

IOTWMS-TSP INDIA:
http://www.incois.gov.in/Incois/tsunami/egevents. jsp

IOTWMS-TSP INDONESIA: http://rtsp.bmkg.go.id

5. CONTACT INFORMATION

TIOTWMS-TSP AUSTRALIA

Joint Australian Tsunami Warning Centre (JATWC)
Bureau of Meteorology

GPO BOX 1289 Melbourne, Victoria, Australia, 3001
http://reg.bom.gov.au/tsunami/rtsp

END OF BULLETIN



TSP Australia Bulletin Examples: Type 2 Potential Threat Bulletin

TSUNAMI BULLETIN NUMBER 1 (TYPE-II THREAT ASSESSMENT BULLETIN)
IOTWMS TSUNAMI SERVICE PROVIDER AUSTRALIA (JATWC)
ISSUED AT 1509 UTC Sunday 19 August 2018

POTENTIAL TSUNAMI THREAT IN THE INDIAN OCEAN

This bulletin applies to areas within and bordering the Indian
Ocean. It is

issued in support of the UNESCO/IOC Indian Ocean Tsunami Warning and
Mitigation

System (IOTWMS) .

1. TSUNAMI SOURCE INFORMATION
IOTWMS-TSP AUSTRALIA has detected
at Mt Rumble with the following details:

a volcanic eruption

Date: 19 Aug 2018

Origin Time: 1456 UTC

Latitude: 8.47S

Longitude: 116.69E

Location: Sumbawa Region, Indonesia

2. EVALUATION

An investigation is under way to determine if a tsunami has been
triggered. This TSP will monitor sea level gauges and report if any
tsunami wave activity has occurred.

Based on a tsunami travel time threat
ssment, the zones listed below are POTENTIALLY UNDER THREAT.

3. TSUNAMI THREAT FOR THE INDIAN OCEAN

For this event al ocations within 3 hours are considered

under Threat.
The list below shows the forecast arrival time of the first wave

predicted for the zone.

The list is grouped by country (alphabetic order) and ordered
according to the earliest estimated times of arrival at the beach.

Please be aware that actual wave arrival times may differ from those
below, and the initial wave may not be the largest. A tsunami is a
series of waves and the time between successive waves can be five
minutes to one hour.

Dangerous conditions should be expected to continue for a minimum

of 5 hours after the predicted arrival time. As local

conditions can cause a wide variation in tsunami wave action,
CANCELLATION of national warnings and ALL CLEAR determination must be
made by national/state/local authorities.

INDONESIA

NTB SUMBAWA B 15127 19Aug2018
NTB LOMBOK-TIMUR S 15277 19Aug2018
NTB LOMBOK-TENGAH 15427 19Aug2018
NTB SUMBAWA S 15457 19Aug2018
NTB LOMBOK-BARAT S 15467 19Aug2018

BALI KLUNGKUNG P.NUSAPENIDA 1549Z 19Aug2018
BALI DENPASAR PANTAI-SANUR 155572 19Aug2018
BALI BADUNG PANTAI-KUTA 155572 19Aug2018

4. ADVICE

This bulletin is being issued as advice. Only national/state/local
authorities and disaster management officers have the authority to
make decisions regarding the official threat and warning status in
their coastal areas and any action to be taken in response.

5. UPDATES

Additional bulletins will be issued by IOTWMS-TSP AUSTRALIA for this
event

as more information becomes available.

Other IOTWMS-TSPs may issue additional information at:
TSP INDIA: http://www.incois.gov.in/Incois/tsunami/egevents.jsp
TSP INDONESIA: http://rtsp.bmkg.go.id

6. CONTACT INFORMATION

IOTWMS-TSP AUSTRALIA

Joint Australian Tsunami Warning Centre (JATWC)
Bureau of Meteorology

GPO BOX 1289 Melbourne, Victoria, Australia, 3001
http://reg.bom.gov.au/tsunami/rtsp

END OF BULLETIN



TSP Australia Bulletin Examples: Type 3 Confirmed Threat Bulletin

TSUNAMI BULLETIN NUMBER 2 (TYPE-III CONFIRMED THREAT BULLETIN)
IOTWMS TSUNAMI SERVICE PROVIDER AUSTRALIA (JATWC)
ISSUED AT 1345 UTC Sunday 05 August 2018

CONFIRMED TSUNAMI THREAT IN THE INDIAN OCEAN...

This bulletin applies to areas within and bordering the Indian
Ocean. It is

issued in support of the UNESCO/IOC Indian Ocean Tsunami Warning and
Mitigation

System (IOTWMS) .

1. TSUNAMI SOURCE INFORMATION

IOTWMS-TSP AUSTRALIA has detected
at Mt Rumble with the following details:

a volcanic eruption

Date: 05 Aug 2018

Origin Time: 1146 UTC

Latitude: 8.56S

Longitude: 116.49E

Location: Sumbawa Region, Indonesia

2. EVALUATION
Sea level observations have confirmed that a TSUNAMI WAS GENERATED.
Maximum wave amplitudes observed so far:

Benoa INDONESIA 8.83S 115.33E 0.01lm 05 Aug 12:45 UTC
Lembar INDONESIA 8.7035 116.07E 0.13m 05 Aug 13:08 UTC
Based on a tsunami travel time threat

assessment, the zones listed below are POTENTIALLY UNDER THREAT.
3. TSUNAMI THREAT FOR THE INDIAN OCEAN

For this event all locations within 3 hours are considered
under Threat.

The list below shows the forecast arrival time of the first wave

predicted for the zone.

The list is grouped by country (alphabetic order) and ordered
according to the earliest estimated times of arrival at the beach.

Please be aware that actual wave arrival times may differ from those
below, and the initial wave may not be the largest. A tsunami is a
series of waves and the time between successive waves can be five
minutes to one hour.

Dangerous conditions should be expected to continue for a minimum

of 5 hours after the predicted arrival time. As local

conditions can cause a wide variation in tsunami wave action,
CANCELLATION of national warnings and ALL CLEAR determination must be
made by national/state/local authorities.

INDONESIA

NTB SUMBAWA B 1202Z 05Aug2018
NTB LOMBOK-TIMUR S 121772 05Aug2018
NTB LOMBOK-TENGAH 123272 05Aug2018
NTB SUMBAWA S 123572 05Aug2018
NTB LOMBOK-BARAT S 123672 05Aug2018

BALI KLUNGKUNG P.NUSAPENIDA 1239Z 05Aug2018
BALI DENPASAR PANTAI-SANUR 124572 05Aug2018
BALI BADUNG PANTAI-KUTA 12457 05Aug2018

4. ADVICE

This bulletin is being issued as advice. Only national/state/local
authorities and disaster management officers have the authority to
make decisions regarding the official threat and warning status in
their coastal areas and any action to be taken in response.

5. UPDATES

Additional bulletins will be issued by IOTWMS-TSP AUSTRALIA for this
event

as more information becomes available.

Other IOTWMS-TSPs may issue additional information at:
TSP INDIA: http://www.incois.gov.in/Incois/tsunami/egevents.jsp
TSP INDONESIA: http://rtsp.bmkg.go.id

6. CONTACT INFORMATION

IOTWMS-TSP AUSTRALIA

Joint Australian Tsunami Warning Centre (JATWC)
Bureau of Meteorology

GPO BOX 1289 Melbourne, Victoria, Australia, 3001
http://reg.bom.gov.au/tsunami/rtsp

END OF BULLETIN



TSP Australia Bulletin Examples: Type 4 Final Bulletin

TSUNAMI BULLETIN NUMBER 5 (TYPE-IV FINAL BULLETIN)
IOTWMS TSUNAMI SERVICE PROVIDER AUSTRALIA (JATWC)
ISSUED AT 1448 UTC Sunday 05 August 2018

FINAL TSUNAMI BULLETIN FOR THE INDIAN OCEAN

1. TSUNAMI SOURCE INFORMATION
IOTWMS-TSP AUSTRALIA has detected an earthquake with the following
details:

Date: 05 Aug 2018

Origin Time: 1146 UTC

Latitude: 8.56S

Longitude: 116.49E

Location: Sumbawa Region, Indonesia

2. EVALUATION
Data from sea-level gauges confirmed that a tsunami was generated.

The expected period of significant tsunami waves is now over for all
threatened

Indian Ocean countries, based on IOTWMS-TSP AUSTRALIA modelling.

Because local conditions can cause a wide variation in tsunami wave
action,

CANCELLATION of national warnings and ALL CLEAR determination must be
made by

national/state/local authorities. Please be aware that dangerous
currents can

continue for several hours after the main tsunami waves have passed.

3. TSUNAMI WAVE OBSERVATIONS

Listed below are maximum wave amplitudes recorded at the specified
locations.

Note that wave amplitude is measured relative to normal sea level; it
is NOT
the crest-to-trough wave height.

8.835 115.33E 0.01Im
8.70S 116.07E 0.13m

Benoa INDONESIA
Lembar INDONESIA

05 Aug 12:45 UTC
05 Aug 13:08 UTC

4. ADVICE

This bulletin is being issued as advice. Only national/state/local
authorities

and disaster management officers have the authority to make decisions
regarding

the official threat and warning status in their coastal areas and any
action to

be taken in response.

5. UPDATES

No further bulletins will be issued by IOTWMS-TSP AUSTRALIA for this
event unless

additional information becomes available.

Other IOTWMS-TSPs may issue additional information at:
TSP INDIA: http://www.incois.gov.in/Incois/tsunami/egevents. jsp
TSP INDONESIA: http://rtsp.bmkg.go.id

6. CONTACT INFORMATION

IOTWMS-TSP AUSTRALIA

Joint Australian Tsunami Warning Centre (JATWC)
Bureau of Meteorology

GPO BOX 1289 Melbourne, Victoria, Australia, 3001
http://reg.bom.gov.au/tsunami/rtsp

END OF BULLETIN



JATWC WARN I N G TI M ELI N E JATWC Tsunami Threat Assessment — Within 7 Hours Travel Time

. E -
(::g?r) Ia(:;t?:ﬂ"ll‘"l‘r)ne Key Event: 15 January 2022

15:10 00:00 Explosive volcanic eruption of the Hunga Tonga-Hunga Ha'apai volcano (Tonga)
15:30 00:20 Observations confirm a tsunami was generated at 3:30 PM AEDT at Nuku Alofa.

No Threat Bulletin issued with additional text to advise that a tsunami had been generated
01:48 and that the JATWC would continue to monitor observations. Initial assessment based on 3
hours travel time.

04:26 Marine Warning for Norfolk Island issued after 50 cm wave observed at the tide gauge.
Marine Warning issued for Lord Howe Island based on tide gauge measurements increasing
04:50
at Norfolk Island.
05:27 Significant observations in NSW and QLD: (40cm at Twofold Bay at 8:10 PM AEDT; 25 cm at
’ Gold Coast at 7:40 PM AEDT) prompts the issuing of Marine Warnings.
05:48 Norfolk Island Warning upgraded to Land Threat after wave observations exceed 1.0 m at
’ the tide gauge.
555 Marine Warnings extended to Victoria, Tasmania and Macquarie Island using a 7 hours = NO THREAT
' travel time threat assessment. 6 . R\JHEH?T:GSE\J{EA%ANI\\:L%HHEAT
2=
06:08 Lord Howe Island Warning upgraded to Land Threat with evacuation order issued at 10:12 Macquarie ge LAND WARNING
' PM AEDT. / ® lIsland s LAND WARNING + EVAC
wzz CANCELLATION
10:09 +1 18:59 Land warnings for Norfolk Island and Lord Howe Island downgraded to marine.
10:30 to 19:20to _ o _ } ; Norfolk Island — 1.27
11:50 +1 20:40 QLD, Macquarie Island, Victoria and Tasmanian marine warnings cancelled. a oo
19:56 to 28:46 to .
21:50 +1 30:49 Lord Howe Island, Norfolk Island and NSW warnings cancelled. -

Initial detection of the volcanic eruption / tsunami and scale of
eruption.

Lack of event-specific tsunami modelling.

Lack of a unified sea-level observing tool.
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