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Acknowledgement of Country

AIDR acknowledges the Traditional Custodians of the various lands on
which you all join us from today and the Aboriginal and Torres Strait
Islander people participating in this event.

We pay our respects to Elders past and present and celebrate the
diversity of Aboriginal peoples and their ongoing cultures and
connections to the lands and waters across Australia.
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Welcome

Dr Isabel Cornes
Senior Project Officer, Knowledge Development
Australian Institute for Disaster Resilience (AIDR)



AIDR HANDBOOK SHOWCASE | WEBINAR SERIES

. . 5 & gy Australian Government Australian Institute far @
TSU n a m I e m e rg e nC g p | a n n I n g I n AU St ral Ia T National Emergency Management Agency Disaster Resilience

Housekeeping

You will remain muted and your camera will not be activated for the duration of
today’s event.

» Today’s event will be recorded and made available after the event.

Please enter questions for our speakers in the Q&A function, not the chat box.

* Please use the chat box to share any thoughts or reflections during the
presentation

Please be respectful to each other when posting your comments or questions.
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Speaker Introduction

David Parsons ESM

Director, Crisis Management Australia
President, Australian Institute of Emergency Services
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Jopics

* The handbook

 Australia’s tsunami history

* Changes and additions

* Tsunami risk management challenges
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The handbook

* Encyclopedia on tsunami vs useful planning guide
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A history of tsunamis

.SYDNEY HARBOUR IN
-CHAOS FROM AR PILOT
LU M = _SEES_BEECH
GYDNEY. — Tidal waves generated by the earth D‘S APPE AR

Ies
quakes in Chile smashed into the New South Wales . ooty meie e,

coasthne yesterday Ritchie yesterday ‘sow Thue Mile Beach,
* v Wikan'e Pramantary “dicannans” bl L
Clontarf Beach 1960 Hobart Mercury 1960

The 1960 Chilean tsunami - caused by a magnitude-9.2 earthquake - damaged boats in harbour on NSW's coast from
Evans Head, Newcastle, Sydney and Eden. The Fort Denison tide gauge in Sydney Harbour recorded wave heights up
to 84cm. (SMH 2018)
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Changes and additions

Advice Stay informed
Reduced Threat: Return with
Caution
Monitor conditions

* PPRR structure
* Tsunami history

Emergency Avoid the area

Warning Evacuate Now/Before (time)

* Indigenous knowledge
* Tsunami risk

e Risk mitigation — natural systems

* Preparation — modelling, Planning Handbook, community engagement
e Response — warnings, AWS, National Situation Room

* Recovery - consequences

* Catastrophic disaster management
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Risk management challenges

* A beach culture

* Community interest

* Transient community

* Maritime community

* Risk communication

* Community reaction

 Stakeholder response management
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Speaker Introduction

Associate Professor Hannah Power

Associate Professor, Coastal and Marine Science
University of Newcastle



Tsunami science:
Key concepts and learnings for management

0

A/Prof Hannah E. Power

Coasts and Estuaries Research Gréup
University of Newcastle :

5 November 2025

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA
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Tsunami sources
Primarily earthquake generated
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Volcano and Earthquake ® | andslide

Volcano, Earthquake, and Landslide ® Meteorological

Volcano ® Explosion

Volcano and Landslide ® Astronomical Tide

m Earthquake

m Volcano

m Landslide

m Combination

m Meteorological
m Other

®m Unknown

Subduction zone
earthquakes account for
majority of tsunami
sources

Volcano, landslide, and
combinations next most
common



Significant historic events
Chile 1960

Chile 1960 Mw 9.5
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142 deaths in Japan 4 ft. 6 in. (1.37m) wave

recorded at Cronulla

Largest recorded

61 deaths in Hawai’i earthquake
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The severe earthquakes in Chile towards the end of May caused
unusually large tsunamis (‘“‘tidal waves") on the east coast of Australia.

The accompanying figure is a tracing of the tide chart showing
how the usually regular tidal record was disturbed by the tsunamis.
This record was obtained from the tide recorder operated at Cronulla by
CSIRO Division of Fisheries and Oceanography.

The dashed line is an estimate of the undisturbed tide level, based
on predicted high and low waters. The first definite departure from nor-
mal was at 10.15 p.m. on May 23, and the disturbances continued, but
with gradually decreasing intensity, until May 28,

The greatest change from trough to crest was 4 ft. 6 ins. This
change took place in about 15 minutes, at 430 a.m. on May 24—
B. V. Hamon, GSIRO Division of Fisheries and Oceanography.

Clontarf in 1960 after the tsunami

— e ,.-r.;—'ﬂ,,?';j".--;'r}-l:- < .-I_ -.--3: -‘ e
~5 km upstream in Sydney Harbour



Significant recent events
Tohoku 2011

Source:
G. Davies

Subduction zone
earthquake generated

Mw 9.1

56cm wave at Norfolk
Island

35cm wave at Port
Kembla NSW

23cm wave at Spring Bay
TAS

Unusual currents noted at
Port Kembla and Sydney
Harbour

Several swimmers
washed into a lagoon at
Merimbula NSW



Significant recent events
Hunga Tonga Hunga Ha’api 2022
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Submarine volcanic
eruption

1.27m wave at Norfolk Island
0.82m wave at the Gold Coast
0.77m wave at Eden

0.65m wave at Port Kembla



Tsunami hazards in Australia
Probabilistic tsunami hazard assessment (PTHA)

Source: Davies and Giriffin (2018)

Geoscience Australia
released 2018 PTHA

Update of 2008 PTHA

* Probabilistic

* Informed by events

High magnitude,
infrequent events have
limited historic records

Subduction zone
earthquake sources
only



Tsunami hazards in Australia
Submarine landslide hazards

« 260 slides >
1km wide

« 36 potentially
tsunamigenic

 Additional
potential
SMLS
Legend

|:| Submarine landslide scar
|:| Potential submarine landslide
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Event based modelling

Uses historic landslide
scars or potential slides

Incomplete bathymetric
mapping hinders
understanding

Uncertainties around:

- triggering mechanisms
- rate of failure

- type of failure

- recurrence interval



Submarine landslide tsunami modelling +
The Byron Slide

Tt

34 km offshore
800 m water depth
~3.6 km wide

~4 km long

Up to 222 m thick




Bringing the offshore to onshore
Case study The Sunshlne Coast Slide
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Arrival times from
initiation of tsunami

Maximum wave
amplitude

Maximum current
speeds

Inundation areas

Same concept applies to
modelling other tsunami
sources



Bringing the offshore to onshore
Mapping inundation

|Inundation (m) CJo-o0: MEMooi:-1 [l:1-2 [l21-3 [31-5 | 5.1-10[

Map inundation depths
Map inundation extents

Obtain area inundated

Estuary entrances and
upstream areas often
vulnerable

Some localized focusing
of wave energy on
headlands



Bringing the offshore to onshore
Mapping water velocities

Maximum water
velocities

Nearshore and onshore

Currents can be
significant hazard for
“Marine Threat” events

Can drive localized
erosion

Max. water velocity (m/s) [ ]o-oot [jooui-1[j11-2[jj21-3]31-5[j51-1offf01- 15[ > 15




Tsunami science:
Key concepts and learnings for management

Most tsunami are generated by subduction zone earthquakes but other generation
mechanisms are important

Science is constantly evolving as new events-occur

Australia has a Probabilistic Tsunami Hazard Assessment for subduction zone earthquake
tsunami

Other tsunami sources remain critically understudied
Onshore modelling of hazard provides key parameters to inform emergency management

Case study learnings can be useful for unstudied sites or sources



A

Thank you

iy

A/Prof Hannah E. Power

Coasts and Estuaries Research Group
University of Newcastle

wWww.cerg.science
www.hannah-power.com

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA
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Speaker Introduction

Dr Jane Sexton
Director, State Intelligence, Predictions and Planning

Queensland Fire Department
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How tsunami events have
iImpacted emergency
management in Australia
from 2004 to now

Tsunami Emergency
Planning in Australia
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Key messages

learning from events

how emergency management has advanced through
the world-class science

science and EM continue to evolve as we observe

more events

how emergency management is grounded in the risk- m WORLD TSUNAMI

based approach in line with national and international @ ‘@ AWARENESS DAY
(=

strategies and frameworks — so that we are prepared for
the next event 5 NOVEMBER

the continuing challenges of public awareness with low
frequency — high consequence events

how our emergency response capabilities have been
deployed to assist with the response and recovery
efforts of tsunamis around the world
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Station Officer Bruce Cameron looking at the destruction at the
marina, Banda Aceh, 2004 [Museum of Fire Collection]

Destruction in Gadhdhoo, Maldives, 2004
[Museum of Fire Collection]
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Government




From 2004

Australian Tsunami Warning System

Australian Tsunami
Advisory Group

Bureau Home > Joint Australian Tsunami Warning Centre

Joint Australian Tsunami Warning Centre

information. For emergency assistance, call your local emergency authority on 132 500

**No Tsunami Currently Affecting Australia***

Forecast zones
Cancetation
B ara waring
88 arie warming
Wateh

B ot

The Joint Australian Tsunami Warning Centre is operated by the Australian Bureau of Meteorology and
Geoscience Australia

Iridium . ag”
Satellite ’

)\ Anchor

Need Emergency Advice? Please listen to your local radio and TV announcements or call 1300 TSUNAMI (1300 878 626) for latest waming

National Tsunami
Bulletins

No tsunami bulletins current

StatefTerritory

Warnings

No tsunami warnings current

Seismograph:
detect poterti
seisric activity

AUSTRAKAN TSUNAMI
DETECTION SYSTEM

s

TSUNAMI THE ULTIMATE GUIDE 2
TeuremiBesics  AustrofionTeunamiimpects  Weming System  Merine Trvest Teunemi  Land Trveat Teunemi Prepering for Taunem

<Previous 10f21 [Next>.

CHAPTER ONE

GUIDELINE
Australian Disaster Resilience Handboak Collection

Australian Disaster Resilience Handbook Collection | 2025

Tsunami Emergency
Planning in Australia

Austraiian Institute for
Disaster Resdience

TESTRANN,
ZNAMI - DETECT\ON

Select Siide fii

Tsunami Programme

Pacific Ocean

Indian Ocean

Queensland
Government
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irkhiuser Verlag, Basel, 2008

I Pure and Applied Geophysics
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Thank you for your listening

#TsunamiDay

) m WORLD TSUNAMI
#GetToHighGround @f/é@ AWARENESS DAY
(=

5 NOVEMBER
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Speaker Introduction

Adrian Brannigan

Intelligence Analyst
Department of Fire and Emergency Services, WA



Adrian
Brannigan

Ant Sadler

Matt Zanini

Rayen Gho

Robyn Parker

Sophie Edgar

Jamie Hunter

Simon Abbott

G Ryan

Lou Gishubl

WA Tsunami Project

— Tsunami Emergency Planning in Australia Handbook

Project Lead - Intelligence Analyst

Supt. Emergency Management
Intelligence

Manager Hazards Research
Intelligence

Spatial Analyst

Spatial Analyst

Spatial Analyst

Spatial Analyst

Spatial Analyst

Science Communication

Intelligence Intern

DFES

DFES

DFES

DFES

DFES

DFES

DFES

DFES

DFES

DFES

Gareth Davies Tsunami Team Lead Geoscience Australia

Matthew Macaulay = Tsunami Hazard Scientist Geoscience Australia

Dylan Kendall Director, Natural Hazards Geoscience Australia
and Impacts

Al
The catastrophic tsunami that hit Japan on March 11th, 2011



Tsunamis can be extremely deadly.
n the past 100 years, 58 of them
nave claimed more than 260,000
ives globally, averaging 4,600 per
disaster, surpassing any other
natural hazard.

https://www.un.org/en/observances/tsunami-awareness-
day#:~:text=Tsunamis%20are%20rare%20events %20but,surpassing%20any%20other%20natural%20hazard
https://www.theatlantic.com/photo/2014/12/ten-years-since-the-2004-indian-ocean-tsunami/100878/
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FOR A SAFER STATE

aaaaaaaaaaaa
WESTERN AUSTRALIA

WA tsunami every
decade

WA experiences a tsunami on average once

every 10 years, according to historical records
dating back to 1838.

More than 100 people needed rescuing near
Perth in 2004.

Goff, J., & Chagué-Goff, C. (2014). The Australian tsunami database: A review. Progress in Physical Geography:

Prendergast, A. L., and N. Brown. “Far-Field Impact and Coastal Sedimentation Associated with the 2006 Java Tsunami
Earth and Environment, 38(2), 218-240. https://doi.org/10.1177/0309133314522282

in West Australia.” Natural Hazards 60, no. 1 (January 2012): 69-79. https://doi.org/10.1007/s11069-011-9953-y.

Tsunami Effects along the Western Australian coastline https://aees.org.au/wp-content/uploads/2013/11/Gaull WA Tsunami.pdf ‘ i i ‘ i ‘ i i i i i i i i i i



https://doi.org/10.1177/0309133314522282
https://aees.org.au/wp-content/uploads/2013/11/Gaull_WA_Tsunami.pdf
https://aees.org.au/wp-content/uploads/2013/11/Gaull_WA_Tsunami.pdf
https://aees.org.au/wp-content/uploads/2013/11/Gaull_WA_Tsunami.pdf
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Emergency Services

DFES roles and responsibilities

As the Hazard Management Agency for tsunamis, the Fire and
Emergency Services Commissioner is responsible for the
management of the adverse effects of a tsunami emergency
across the full prevention, preparedness, response and
recovery (PPRR) spectrum

Emergency Management Regulations 2006 requlation 17(2).

Tsunami inundation modelling and mapping
Participate in local and regional tsunami planning

State Hazard Plan Tsunami, Appendix C, Roles and Responsibilities

T T I T T e
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WA Tsunami Inundation
Modelling Project

Developing science-informed tsunami evacuation maps to
ensure WA communities are better prepared.
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Knowledge of
earthquake-generated
tsunami hazard
before the Project.

WA has Australia’s
highest offshore
earthquake-generated
tsunami hazard.

No detailed tsunami
evacuation maps.

INDONESIA

120%




Joint Australian Tsunami Warning Centre
(JATWC) Warnings and Schedule

Tsunami Warnings and Schedule

Maximum
Detect time from
Earthquake earthquake

Assess Whether Earthquake has Potential to :
: 15 mins
Generate a Tsunami

Monitor Sea Levels to
Verify, Re-Assess and
Update Threat
Information

Cancel if Threat Over
or Didn't Eventuate

60 mins

AU (ssue Watches/Warnings

at least 4o affackad

hourly cycle 2 giiecte S
States/Territories

\

Issue National Tsunami
Warning Summary




Joint Australian Tsunami Warning Centre
(JATWC) Warnings and Schedule

Tsunami Warnings and Schedule

Maximum
— Detect time from
. Earthquake earthquake

Assess Whether Earthquake has Potential to
Generate a Tsunami

15 mins

Threat Exists No Threat Exists

fi : Issue 30 mins
5 No Threat Bulletin

Monitor Sea Levels to

Verify, Re-Assess and
Update Threat _

Information

Cancel if Threat Over
or Didn't Eventuate

60 mins

Repeat on
at least
hourly cycle

Issue Watches/Warnings
to affected
States/Territories

¥

Issue National Tsunami
Warning Summary




JATWC issues a tsunami land warning for the Metro

regions due to an earthquake near the south coast of

Indonesia.

Following this warning, in the mainland Metropolitan

regions, DFES has as little as:
2 hours and 30 minutes before marine impacts
* 3 hours before land inundation

Dangerous waves may last more than a day.
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What will you do?
Current land-threat advice
e 10+ mup or 1 km inland
- Handbook describes this as “rule of thumb” o,
In the Perth Metro area, evacuation of at least: b
* 100,000 estimated residents, plus additional people,
including workers, tourists at the beach and coastal
entertainment areas
« 22 schools
* 15 Nursing and Retirement Homes Yellow zones
« 1 Public Hospital *  show standard

L&@ land-threat advice
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Australia's most
extensive tsunami

evacuation maps
informed by high-
resolution modelling.

£
120%
INDONESIA

Peak stage (m)




GA modelled onshore tsunami hazards

PTHA18
Only considers earthquake-tsunami
scenarios near the south coast of

Indonesia ~130,000 v
, ‘ — High-res model
(Sampled 390 scenarios)
 Depth i
* Flow speed High-res frequency
* Arrival time «  Frequency of inundation
«  Wave time-series - E.g average return interval
«  With uncertainties




From models to evacuation zones

Comparison with existing
Modelled zones Science-informed evacuation zone 10 mup /1 km inland
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Compare proposed and existing
evacuation zones

At least an 80% reduction in people
and vulnerable facilities in Metro
area

Proposed Existing
Science informed Rule of thumb
Estimated residents Less than 20,000 Over 100,000
Schools 2 22
Nursing and Retirement Homes 3 15

Public Hospital 0 1
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Tsunami Hazard & Risk in

Western Australia
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Next steps

What is a tsunami?

Tsunamis are a series of waves caused by
a large release of energy underwater. This
could be from earthquakes, volcanoes,
landslides, changes to pressure in the
atmosphere, or meteorites hitting the ocean.
Whatever the cause, this release of energy
moves a large amount of water that then
levels out as a tsunami

1. DFES awareness of evacuation maps
* Available in DFES operational viewer

d 90% of
d by und rthquak

Clah ||v.

What do tsunamis look like?

From land, tsunamis appear to start as water

quickly receeding or rushing on to the coast.
In the deep ocean, tsunamis are likely to go
unnoticed as the waves are small and very

far apart. As the waves approach shallower

2. Broadcasting of evacuation maps - Public
* Integration into Emergency WA

Be in the know:
Tsunami

Tsunamis are one of the least understood hazards in Australia, but they can be very costly to
people and property, even in Western Australia (WA).

Do we get tsunamis in Australia?
Australia has seen

an estimated 145

tsunamis.

Small tsunamis are

recorded around

Australia around i

once every two ¥

years Historical Tsunamis
in Western Australia

At least 19 have . Fecorded Impact Evanis

been observed on o

the WA coastline o o

since 1838. This
averages to once a .

decade in WA .
-

o 41
Australian Tsunami Hazard Modelling
In 2018, Geoscience Australia (GA) modelled
the frequency of offshore tsunamis caused by
earthquakes.

'How do we know a tsunami is
coming?

There is a large release of energy

3 . TS unam i awareness p rOd u cts — ° ?ﬁiﬁiﬁfﬁﬁﬂwm ,,;'f:‘g:'l'

Warning Centre (JATWC) detect N A
ity 5 ) 7 X @

Television and
Radio

By =3 W
sensors and buoys. ,,;'(:7‘}\\[;}1
The Bureau of Meteorology (the
Bureau) then notify the relevant !
@ authorities, including DFES. 1

These warnjanmgss \:':b gjt:.llshed AT
4. Communications strategy for tsunami R

Do we always know
when a tsunamiis on
its way?

bly predict

Official Tusnami Warnings

DFES will issue official tsunami warnings in several ways, including:

=G @

Emergency Alert
Text Message

You can also find official
warnings from the Bureau
of Meteorology, the JATWC
website, and by calling
Emergencywa 1300 TSUNAMI.

app or website

Natural Warnings
There are also natural warning signs
of an approaching tsunami. If you
notice any of these warnings, do not
wait for an official warning.

Water quickly rushing
in or out.

Large roaring sounds
from the ocean.

Long and strong
ground shaking.

Abnormally large
waves.

Abnormally strong
tides or currents.
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Next steps

5. Integrating mitigation activities into land use planning.

* Provide inundation modelling products to inform land
use planning

6. Exercises

» EXxercises at local, district and State/Multiagency
levels

7. Develop recommendations for plans and procedures
« Updating existing plans, policies and procedures
« Embedding mapping updates into business processes

« Capability gaps are informed by response actions in
the Handbook.

Tsunami Hazard & Risk in

Western Australia

Tsunamis are one of the least understood hazards in Australia, but they can be very costly to
people and property, even in Western Australia (WA).
What is a tsunami? Do we get tsunamis in Australia?

Tsunamis are a series of waves caused by ~ Australia has seen
a large release of energy underwater. This an estimated 145

could be from earthquakes, volcanoes, tsunamis. j:
landslides, changes to pressure in the Small tsunamis are
atmosphere, or meteorites hitting the ocean.  recorded around
Whatever the cause, this release of energy  Auystralia around e
moves a large amount of water that then once every two i
levels out as a tsunami years Histarical Tsunamis
At least 19 have e in Western Australia
been observed on o
the WA coastline o
since 1838. This
averages to once a
decade in WA <
- 4]

Australian Tsunami Hazard Modelling
In 2018, Geoscience Australia (GA) modelled
the frequency of offshore tsunamis caused by
Globally, d 90% of i =g earlhquake,
d by und rthquat

What do tsunamis look like?

From land, tsunamis appear to start as water
quickly receeding or rushing on to the coast.

In the deep ocean, tsunamis are likely to go
unnoticed as the waves are small and very

far apart. As the waves approach shallower
Be in the know:
Tsunami

Official Tusnami Warnings

DFES will issue official tsunami warnings in several ways, including:

How do we know a tsunami is

coming?
There is a large release of energy A You can also find official
underwater (usually an earthquake). ,"1,':4,, warnings from the Bureau
The Joint Australian Tsunami ,f?:’/’ of Mgteorologlﬂ the lJATWC
Warning Centre (JATWC) detect S 4 ® website, and by calling
tsunamis by using earthquake s (74 Television and Emergency Alert Emergencywa 1300 TSUNAMI.
ssensors and buoys. ';’?;}\ 3 Radio Text Message app or website
The Bureau of Meteorology (the f;;’je}{f b ¢ 771

)

Bureau) then notify the relevant
@ authorities, including DFES. 1

> Natural Warnings
These warnings are published s

There are also natural warning signs
of an approaching tsunami. If you
notice any of these warnings, do not
wait for an official warning.

on the Bureau'’s website.

o DFES issue official warnings to T / )
the public. j
//_\ 1
—~

Water quickly rushing
in or out.

¢

,))@ Large roaring sounds

from the ocean.

Long and strong
ground shaking.

Abnormally large
waves.

Abnormally strong
tides or currents.
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More information

Science-informed risk reduction for earthquake-
generated tsunamis in Western Australia

https://knowledge.aidr.org.au/media/11339/ajem-2024-04 18.pdf

Geoscience Australia’s report, WA Tsunami
Inundation Modelling, Geraldton to Dunsborough

https://doi.org/10.26186/150015

The catastrophic tsunami that hit Japan on March 11th, 2011

T T I T T e


https://knowledge.aidr.org.au/media/11339/ajem-2024-04_18.pdf
https://knowledge.aidr.org.au/media/11339/ajem-2024-04_18.pdf
https://knowledge.aidr.org.au/media/11339/ajem-2024-04_18.pdf
https://knowledge.aidr.org.au/media/11339/ajem-2024-04_18.pdf
https://knowledge.aidr.org.au/media/11339/ajem-2024-04_18.pdf
https://doi.org/10.26186/150015
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Q&A

Don’t forget to put your questions in the Q&A function.
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Tsunami emergency planning in Australia e e @

Disaster Resilience

Event concludes

Thank you for attending today’s webinar.

Next webinar:

Resilience Matters webinar series: The

ethical premise of disaster management
leadership

Wednesday 12 November 2025,
1.00pm-2.00pm AEDT

Register now.
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