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Australian tsunami – an overview from hazard 
to community risk perception 

School of Geosciences
Dale Dominey-Howes

OUTLINE

› Some tsunami basics - tsunamigenesis

› Australian tsunami – are we at risk? (the history)

› Tsunami mitigation & management (the ATWS)

› Community hazard perceptions & behaviour

› New tsunami risk assessment work at USyd

› Summary & acknowledgements

Over to you for Questions & Answers
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TSUNAMIGENESIS
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Bikini Atoll (50/60s)Sediment mass 
movements

Earthquakes, volcanic eruptions, extraterrestrial impacts
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IS AUSTRALIA AT RISK?

2004 – THE PARADIGM SHIFT
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Titov et al. (2005)  Science  309, 2045 - 2048   

SOURCES CLOSE TO HOME
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LOCAL SOURCES - 1
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2009 New Zealand tsunami (NOAA)

LOCAL SOURCES - 2
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http://www.ga.gov.au/image_cache/GA11048.jpg

REGIONAL SOURCES
2009 Samoa tsunami (NOAA)

2013 Solomon tsunami (NOAA)

Oceanic volcanoes??
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DISTANT SOURCES

2010 Chile tsunami (NOAA), 2011 Japan tsunami (NOAA)
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AUSTRALIAN TSUNAMI RECORD

61 events

51 historic tsunamis

10 palaeotsunamis

Tsunamis by source:

Max Run-Up = 10m (WA,2006)

Max Run-Up in NSW = 1.7m (1960)
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Dominey-Howes, D. (2007). Marine Geology, 239, 99-123.  

earthquake (62%)

volcano (3%)

asteroid (6%)

submarine slides (1.5%)

unknown (27.5%)

Max Run-Up = 100+m (NSW)

HISTORICAL EVENTS IN AUSTRALIA
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(Burbidge et al., 2008)
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HISTORICAL EVENTS IN AUSTRALIA

Fort Denison (NSW) water level records of 
recent tsunamis:

✓1868: +1,07m        
✓1877: +1,07m       
✓1960: +0,84m

1960 Chile Tsunami in NSW 
(Davies and Beccari, 2007)
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NSW 
PALAEOTSUNAMIS

60 sites along coast

Stretches along 00’s kms

Clustered south of Sydney
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Dominey-Howes et al., (2006)
Dominey-Howes (2007)

Courtney, Dominey-Howes  et al., (2012)

NSW PALAEOTSUNAMIS

(a) Proposed run-ups

(b) Spatial distribution of erosion & 
depositional types

(a) Temporal distribution of events
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(a) Temporal distribution of events

Courtney, Dominey-Howes  et al., (2012). 
Quaternary Science Reviews, 54, 99-125

PROBLEMS WITH THE PALAEOTSUNAMI 
EVIDENCE

1) Many sites and features reported hard/impossible 
to relocate

2) Many of the Aussie palaeotsunami signature 
types ‘unique’

3) Most coastal sites report ‘erosional features’ 
(no/little depositional material)

4) Most sites actually don’t have associated event 
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Courtney, Dominey-Howes  et al., (2012). Quaternary Science Reviews, 54, 99-125

Switzer, Dominey-Howes et al., (2011). Geographical Research, 49 (4), 408-430

) y
dating

5) Most dates not specific enough
6) Close examination of evidence hard to ‘reproduce’
7) Storms just as likely a mechanism
8) Impossible to know source mechanisms
9) Recent bolide impact hypothesis verges on pure 

fantasy (Mahuika comet – 8pm AEST, Feb 13th, AD1491)

TSUNAMI PROBABILITY

Probabilistic Tsunami Hazard Assessment 
(Burbidge et al., 2008) 
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PROBAILISTIC TSUNAMI FOR NSW

(Burbidge et al., 2008) 

1 in 2000 years = 1 m
1 in 1000 years = 80 cm
1 in 500 years = 60 cm
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1 in 100 years = 20 cm

THIS IS NOT THE TSUNAMI 
WAVE AMPLITUDE ONSHORE  

..it is only the wave amplitude 
offshore (-100 m depth)....
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MITIGATION & MANAGEMENT
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Birkmann et al., (2013). Natural Hazards, 67, 193 - 211

NATIONAL SYSTEM – THE ATWS

(1) Detection, monitoring & early 
warning

The ATWS
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Tsunami 
Warning

Source: http://www.bom.gov.au

SUCCESSFUL OPERATION OF THE ATWS
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Source: 
http://nctr.pmel.noaa.gov/database_devel.html

??????

(2) Public education and hazard 
awareness
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BUT…… CHILE, FEBRUARY 2010

Australia's warning response:
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Saturday, 27 February 2010

5:51pm EDT: Geoscience Australia releases initial earthquake magnitude assessment of 8.5
6:21pm EDT: No Threat Bulletin for Australia issued by Joint Australian Tsunami Warning Centre
7:45pm EDT: Tsunami watch issued, based on revised earthquake magnitude assessment of 8.8
8:48pm EDT: Tsunami Marine Threat Warning issued for Queensland (Point Danger to Double Island 
Point), New South Wales (Broken Bay to Point Danger), Lord Howe and Norfolk Islands

Sunday, 28 February 2010

4:00am EDT: Tsunami Marine Threat Warning expanded to cover Australia's East Coast 
from southern Tasmania (Low Rocky Point to Flinders Island), Victoria (Lakes Entrance 
to Gabo Island), all of the New South Wales coast, Queensland (Point Danger to St 
Laurence), as well as Lord Howe and Norfolk Islands

BUT…… CHILE, FEBRUARY 2010

Tsunami estimated to take approx 15 to 18 hours to reach Australia. Began being observed on tide gauges 
on Sunday 28 February 2010 at:

Norfolk Island 
8:54am EDT, highest wave: 50 cm.

Eden, NSW
11:19am EDT highest wave: 21 cm
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11:19am EDT, highest wave: 21 cm.

Port Kembla, NSW
11:20am EDT, highest wave: 29 cm.

Sea level fluctuations outside normal 
conditions were recorded at many 
locations around Australia for more 
than 12 hours after initial tsunami arrival 

http://www.bom.gov.au/tsunami/history/
20100228.shtml
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MEDIA, COMMUNICATION & PUBLIC RESPONSE
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IMPLICATIONS

“To date, Australia has been lucky because no significant tsunami has
affected our shores since the implementation of the ATWS

If the general public continues to behave as it has done on previous occasions,
then despite the best efforts of the government scientists and engineers
to develop and deploy the ATWS it will fail and meaningful disaster
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to develop and deploy the ATWS, it will fail and meaningful disaster
risk reduction will not occur”

Dominey-Howes & Goff (2010). Nature, v464, p350. 

Dominey-Howes (2013). Media & Culture, 16 (1), 1-7.

COMMUNITY RESPONSE

Quotes:

“Didn’t know where to find more information……”

“Didn’t understand the messages…..”

“Messages didn’t contain enough information…..”

“Information not available at the local level…..”

27

“The SES didn’t know what we should do……”

“No idea where to go or if we should evacuate…..”

“Poor English language…..”

“Nothing of any use on the SES or police web sites…..”

“Circular statements between SES and BoM web sites 
referring you to the other one for latest information….”

“Can’t take my pets……”

“Boss wouldn’t let me go…..”

COMMUNITY RESPONSE

In last 2 years, have you received any information about tsunami warning & 
evacuation?

NO 100%

Do you know the location of your safest evacuation 
zone?
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NO 100%

Has your family ever discussed being affected by a 
tsunami?

NO 100%

How would you travel to an evacuation zone in an 
emergency?

CAR 94%

RECOMMENDATIONS

Own the problem and move beyond the ‘official rhetoric”

Increase funding

Enhance publication understanding through education

Enhance communication strategies and protocols
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g p

Need for evacuation planning (and notification)

Tackle issue of pet ownership

Cross border (States) coordination

Further empirical research

Educate Australians who travel to tsunami affected places

NEW RESEARCH REVEALSSTUDY AREA

Canyon Region Plateau Region Canyon Region
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Marine geoscience group at USyd investigating continental

slope underwater slides that would have triggered tsunami

Evidence for many, LARGE, young events……..

Watch this space……. ☺

Background ~ East Australian Margin: Study Area ~ Continental Slope Morphology ~ Tsunami Height Assessment ~ Conclusions
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SUMMARY  & ACKNOWLEDGEMENTS

Key “take home messages”

1) Tsunami are catastrophic & Australia is at risk

2) NSW tsunami risk relatively low (but does NOT consider submarine 
slope failure sources – which substantially changes the risk profile) 
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s ope a u e sou ces c substa t a y c a ges t e s p o e)

3) Tsunami warning system good for regional & distant sources but 
hopeless for local events

4) Community risk perception and correct behaviour very low

5) Decision makers may like to consider land use planning, building design 
and community engagement

We thank NDRP for funding, SCCG and members for participation, Advisory Board for guidance


