Hunga Tonga - Hunga
Ha'apai Volcano
Tsunami Event
January 2022

Nicholas Cowham

Assistant Chief Officer: Unit Support,
Emergency Management and Community

Engagement
Victoria State Emergency Service




Our Values

\"c\“ /’\ \

We pride We are part of Safety drives our Focused and Together we are
ourselves on our community decisions adaptable VICSES
our credibility




VICSES at
i a glance

SES

Control agency for:

OO

Food Storm Earthquake Tsunami Landslide

154 16 104

Units Permanently Road rescue
staffed offices providers

Our people in 2024-25

Female 33% Female 57%
S Male 66% 368 i = I!
"' - Other 1% Sl Other 1%
l IL—IET ‘r. Volunteer leadership Cortrolan s Doputy Cortsolery R R e e
el Female 30%  Male 70% Female 40% Male 60%

*actve & nonoctve




Our agency in 2024-25

() 342,374

Flood
11,287 hours 2,165 incidents

Road crash rescue
16,269 hours 2,532 incidents

Tsunaml, landslide or earthquake
2,619 hours 154 incidents

®
©
® O,

35,940

Iincidents

Assist agency
45,430 hours 3,621 incidents

Community engagement
122,382 hours 2,121 incidents

Rescue (other/RAIR)
6,270 hours 1,007 incidents

Other
5,548 hours 152 incidents

2024-25 marks our busiest year on record for road crash

rescue and assist agency response.




Joint Australian Tsunami Warning
Centre - JATWC

Australian Government Australian Government

Geoscience Australia Bureau of Meteorology

Detect and analyze seismic signals Assess tsunami threat to Au§tralia with MOST
model tsunami wave prediction

Estimate earthquake parameters of location, _ _
magnitude and depth etc Issue fcsunaml adwce_ (N9 T.hreat/V}/atch
/Warning) to Australia within 15min after

Provide the earthquake solution to BoM receiving GA

within 15min of an earthquake , , , ) )
Provide threat information to tsunami warning

country authorities in the Indian Ocean




ustralian Tsunami Warning
ystem

Australian Tsunami Warning System

1 Joint Australian Tsunami Warning Centre [(JATWC)

Bureau of Meteorology

Geoscience Australia

Notification of potentially (Meloourne and Brizbane)

Seizmic wave detection :
tsunamigenic earthquakes

and analysis Determine poszible impacts, verify tzunam
ysis

existence and forecast wave arrival times

v

Tsunami Warning

Bureau of Meteorology
National Emergency Management Agency [State and Tarritory Officaz)
Coordination of Federal aszistance for '

Use existing multi-hazard warningz network
responze and recovery

v

Tsunami Warning

Requests for Federal assistance

1 ¢

State and Territory Relevant Government Communication channels,
Emergency Services Agencies media, website etc.
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I General public |

Werning Centre (IATWC ww.DOm.gov.au/tsunami/abe
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Sea Level Observations
& 4l

; . * 6 Australian operated DARTSs are placed
'~ o strategically in pairs in the Indian Ocean,
° Coral Sea, and Tasman Sea for early
". ey * confirmation of a tsunami
’, : o ¢ * DART observations can be used to determine
. g an “effective magnitude” and refine the
4 threat assessment
. » * Tide Gauge measurements can be used to
confirm that a tsunami has been generated
and assess impacts
) @ * DART observations can be externally
e A ' accessed from NDBC at
* ’ https://www.ndbc.noaa.gov/obs.shtml
* Tide Gauge observations can be externally
accessed from the 10C at: https://www.ioc-
© DART Event Mode in last7 days sealevelmonitoring.org/

® DART with no data in last 8 hours
® DART Normal Mode

® Coastal Gauge :-"."w o
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https://www.ndbc.noaa.gov/obs.shtml
https://www.ioc-sealevelmonitoring.org/
https://www.ioc-sealevelmonitoring.org/
https://www.ioc-sealevelmonitoring.org/

Tsunami Threat Assessment

odeled scenarios Tsunami Travel times
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No Threat <20cm (Australian continent, and Antarctica)

<10cm (Offshore territories
10 — 20cm (Australian continent, and Antarctica)

m

The threat area is defined to be within the 1 hour travel

No Threat (low level
time isochrone

effects) 5 — 10cm (Offshore territories

20 — 55cm (Australian continent, and Antarctica)
Marine Threat

>55cm (Australian continent, and Antarctica)

The threat area is defined to be within the 3 hour travel
time isochrone

7.9 and The threat area is defined to be within the 6 hour travel
above time isochrone

Land Inundation Threat

>50cm (Offshore territories
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Case Study:

Hunga Tonga - Hunga Ha'apai Volcano and Tsunami Eruption leaves little above water on

Hunga-Tonga Hunga-Ha’apai

2022
Two islands were connected

by a volcanic crater Hunga‘Tonga

b) 1w 175 22'W |

HUNGA-TONGA HUNGA-HA’APAI - Tonga - January 7. 2022

15 Jan 2022
Two hours before eruption,
crater covered by sea

<50 mbsl mm<150 m bs|
<100 m bsl <200 m bsl

c) post-caldera e Vo 10 km
lunga Volcano N N
sea level Image of volcanic eruption, the day before — January 14,
sea floor ' shallow crustal 2022.

(~1700 m b.s.l.) === magma reservoirs

YT
(5-8 km depth) ~

S

Hunga — 4er pyrociastics Hunga
Ha'apai 2014-15 cone older lavas_,_Tonga
\ A
oo 18J 2212
eruption _ 1988 an
fe:der zg;‘;i;: eruption After explosion, satellite image
feeder feeder n shows only high ground remains
voltl:anlc above water
edifice oy

caldera
collapse block

oceanic
crust

Satellite image of the volcanic eruption — January 15,

2022. Source: Copernicus/ESA/Sentinel Hub, PlanetLabs, Maxar




Case Study:

JATWC WARNING TIMELINE

JATWC Tsunami Threat Assessment — Within 7 Hours Travel Time

Elapsed

Time

(AEDT) Key Event: 15 January 2022

Explosive volcanic eruption of the Hunga Tonga-Hunga Ha'apai volcano (Tonga)

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 and that the JATWC would continue to monitor observations. Initial
assessment based on 3 hours travel time.

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 at Norfolk Island.

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.

Norfolk Island Warning upgraded to Land Threat after wave observations exceed 1.0 m

at the tide gauge.
Marine Warnings extended to Victoria, Tasmania and Macquarie Island using a 7 hours 5 § Nggl_{GRNEIéITCANT THREAT
travel time threat assessment. P 8 MARINE WARNING

Lord Howe Island Warning upgraded to Land Threat with evacuation order issued at

10:12 PM AEDT. wy LAND WARNING + EVAC

7y, CANCELLATION

Land warnings for Norfolk Island and Lord Howe Island downgraded to marine.

Norfolk Island —
QLD, Macquarie Island, Victoria and Tasmanian marine warnings cancelled. 3.00

Lord Howe Island, Norfolk Island and NSW warnings cancelled. 2.00

| | “i."l
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* Initial detection of the volcanic eruption / tsunami | |

Key Challenges il

and scale of eruption. e
¢ LaCk Of event-speCIfIC tsunaml mOdelllng 18;00 00!00 06;00 12;00 18!00 00;00 06:00 12!0
» Lack of a unified sea-level observing tool. 15/01/2022 16/01/
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Australian EM Arrang_gments
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Victorian EM Arrangements

Victorian

State Emergency
Management Plan

October 2024

Figure 3: Emergency Risk Results - credible worst-case scenario
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Victorian EM Planning Framework

Figure 2: Framework for Emergency Management Planning

Relevant preparers Relevant approvers
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Q Commurity or se r of the community

L prepares & Community Emergency

Managament Plan (CEMP)

State Emergency
Management Plan, Tsunami
Sub-Plan 2023

Edition 3.0

Barwon South West
Regional Emergency Management Plan
2023-2026

South West
(Barwon)

Region
Emergency Response Plan

ceeoic MEMPC

MUNICIPAL EMERGENCY MANAGEMENT PLANNING COMMITTEE

Municipal Emergency Management Plan (MEMP,



Tsunami Inundation Model For Lakes Entrance: Puysegur M8.8
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Victorian EM Regions and Tiers

" North West
Loddon Mallee Eastern

Gippsland

Barwon South West

Figure 1: Victoria’s emergency management regionb

* Relevant regions are responsible for planning to a distance of 3 nautical miles from their respective shores, including
any unincorporated areas (except French Island which is declared as part of the Southern Metro region).
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MV

MERGENCY
E«ANAGEMENT
VICTORIA

State
Control Centre
Melbourne

State Control Centre (SCC) activation
Engagement with multiple agencies, Victorian and interstate (but Tasmania was left off

the group).




Readiness and Response

What went well

ADTEC teleconference for situational

awareness, agency intent and task
allocation

Engagement with Regional Duty Officer

and RDO engagement with units

Consideration for local impacts/
consequence

Swift release of warnings

Engagement with ESTA for
identification of potential call escalation
issues

Planning considerations for land
warning as well as marine

Cocos lse
@ Christmas s

Brizhane

Llgideydney
=EMelbourn<f

g MARINE WARNING

sz LAND WARNING
zz CANCELLATION
# EVENT

Marfalk Is
®

Lgrd Howe |s

’
Macquarie-ls
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Readiness and Response

Opportunities for improvement
“ Interpretation of initial warnings and influence on situational awareness

® Location of members of State and Regional duty teams, availability of
staff to deploy

“ Further development and maintenance of skillset in non-standard
event

“ Determination of infrastructure and software needs for potential wave
monitoring in Victoria.

“ Consideration of other GIS layers that may support actions




Plans and Doctrine

East (Gippsland) Region What went well
“  State and Regional Tsunami plans were
EMERGENCY RESPONSE PLAN considered and activated

Opportunities for improvement

.A
a® “ Require greater understanding of the plans less
a regularly activated and greater awareness of

&

..
225

7
o

activation triggers
SOP awareness and subsequent update

Modelling for earthquake vs modelling for earthquake
plus eruption

Confidence in modelling due to erratic wave action

References to supporting documentation in Tsunami
Plans

“ Regional modelling is based off earthquake activity at
specific locations, limiting awareness of potential
alternate consequence
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Interagency Communication

What went well

Sufficient support available at SCC,
WADO in place

Notifications through to SRC and other
agencies

Teams meeting between VIC, NSW
and QLD SES, prompted continual
engagement through event

BOM proactive in maintaining contact




Interagency Communication

Opportunities for improvement

% SOP047 to consider process for Victorian agency
notifications

® Currency of contact details for interstate agencies

® Inclusion of all appropriate agencies in teams meetings (e.g.
Tasmania)

“ Cross border communication between states to ensure
consistent messaging

® Consideration for NEMA involvement where national
coordination is required

“ Further engagement with JATWC and interstate partner
agencies regarding warning structure and dissemination

“ Limited knowledge amongst agency personnel regarding
comms options on offshore/ maritime space




Warnings
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A Advice - Dangerous Animal - Avoid the Area

Issued Last Tuesday at 5:12 PM.

This Advice message is being issued for Crofts Bay, Peterborough.

« Due to a whale carcass in the area there could be an increase in shark activity.

« Awhale carcass can attract sharks to the area and mean they are closer to the
shore than normal.

« While it is not uncommon for sharks to be present off the Victorian coast, you
should exercise additional caution in the area.

Surfers and swimmers should avoid the area. Stay informed and
do not enter the water at closed beaches.

What you should do:
« If you see sharks, report the sighting by calling Triple Zero (000) or notify
lifesavers immediately if you are at a patrolled beach.
« Take extra caution in the Crofts Bay area by not swimming, surfing or diving in
the area.

Staying safe at nearby beaches:
« Always swim, dive or surf with a friend.
« Swim between the red and yellow flags on patrolled beaches.
« Don't swim in places where human or animal waste enters the water.
« Keep away from large schools of fish, seals or other wildlife as these can attract
sharks.

Impacts in your area:
« The Victorian Fisheries Authority is monitoring for shark sightings and providing »

9 SHOW ON MAP @ @ @

https://emergency.vic.gov.au/respond/




Warnings

Victoria

warning

Message Type Trigger Publish Update Expiry

Advice JATWC issues <30 minutes of Update <30 | Set message to

Tsunami Watch Tsunami Watch for notification minutes of expire 30
potential or actual any update to | minutes after the
threat to Victoria JATWC JATWC watch is

watch due to expire

Emergency JATWC issues Marine | <30 minutes of Update < 30 | Set message to

Warning Threat Tsunami notification minutes of expire 30

Marine Warning Warning for potential any update to | minutes after the
or actual threat to JATWC JATWC warning
Victoria warning is due to expire

Emergency JATWC issues Land <30 minutes of Update < 30 | Set message to

Warning Threat Tsunami notification minutes of expire 30

Land Warning Warning for potential any update to | minutes after the
or actual threat to JATWC JATWC warning

is due to expire




Warnings

What went well

Knowledge of warnings polygons in place
Determination of priority polygons

VIC messaging short and sharp — 1km
inland or 10m ASL - allows for flexibility

Consideration for land threat warnings,
0.83mvs 1m

Spokesperson allocation — Bureau for
national, VICSES for Victorian consequence

Hazard key message tiles available within
15 minutes

Ongoing nature of warnings — extension of
reauthorisation times




Warnings

Opportunities for improvement

Little consistency across states warning
types and dissemination methods

Border residents may receive both NSW
and Vic messaging — consistency is key

QLD messaging very wordy, 2 SMS for
dissemination delaying message
dissemination

Pre-defined polygons available but not used
— business rules state coastal poly

First time business rules utilised since
put in place 2018

Nil template for Tsunami in Australian
Warning System




Technology and Support Platforms

What went well

® Victoria as owner of EA has capacity to
support NSW and QLD

® Telstra engaged and available to support if
required

® Opportunities for Improvement

® Awareness of limitations of EA platform — 5
campaigns

® Ensuring engagement of all states for

prioritisation of warning polygon
dissemination




Opportunities for improvement

% Complete tsunami evacuation mapping for Lakes Entrance
and schedule other communities

® Conduct community exercising as part of PACWAVE26
tsunami exercise

® Work with Community Connections team for consistent
community engagement messaging

® Work with ATAG and EMV to apply for funding for updated
tsunami modelling along the Victorian coast (current maps
dated 2011)

“ Apply for Tsunami Ready program recognition




Questions?




