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The Event: Hunga-Tonga Hunga-Ha'apai (HTHH)
Volcanic Eruption and Tsunaml

Observations, Early Warning System RS S e S e e

o 0412-0421 UTC — Natural warnings... Ash Cloud, Loud |cooo 777
blasts, Lightning, Shock wave / ground shaking, Sea birds '4"f":'*‘;’i‘*;”‘i"“:*"5""""""‘i":“;:';‘“t;:“:.’;:;‘?;':;"';“:;":;‘::

Tsunami Warning

- 0430 UTC - Urgent Tsunami Warning / Evacuation —
Radio Tonga Phone lines choked, No time for normal
SOP (Coord calls, messages ...)

- 0530 UTC - Undersea telecom cable cut — no sea level
data, no outside comms, except by satellite phone

> 1248 UTC 16 January — Downgraded to Marine Warning

o 2100 UTC 17 Jan (North) /0100 UTC 18 Jan (South) —
Cancelled

Because of well-functioning EWS and successful R 23
PREPAREDNESS (National Tsunami Drill, school outreach, IS
World Tsunami Awareness Day, Nov 5), only 4 died. i




HTHH - LOCAL TSUNAMI => Act on Natural Warnings

® SEE ach cloud. HEAR loud Explosions. FEE( ground chaking.
® SEE unucual ocean (cwirling eddies, fast draining), Birde flying D N NETED ST
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SIGNS OF A TSUNAMI
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Patrick Lynett (Univ Southern California), Jose Borrero (eCoast Marine Consulting and Research, NZ), et al., 2022
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Public must be Educated Before
They need to know — for warnings:
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O How will the warnings be issued

What communication systems/media
used to issue warnings

For local tsunami, self-evacuate

Who will issue warnings (official sources)
When will the warnings be issued
What will the warning messages say
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XD Tonga Meteorologic
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Ministry of MEIDECC, Governr

[Kaniseli ‘o e Fakatokanga Peau Kula ki he ngaahi matafanga ‘o e ‘otu Muomu’a ‘i
[Ha'apai (Nomuka, Mango, Fonoifua), ‘Atataa, ‘Eueiki, Tongatapu mo ‘Eua.

Fika: 02

[Taimi tuku atu: 10:00am ‘aho 15 Sanuali 2022

INe mapuna ha mo'unga afi pea ko hono fua eni:

[Taimi ne hoko ai: -

lLatitute: 20.54 faka-Tonga, Longitute

IFeitu'u: Hunga-Tonga Hunga-Ha'apai |(Only Warnings issued by the Tonga Meteorological Service represen
|warning status for Tonga)

Kaniseli ‘o e Fakatokanga Peau Kula k

Ha'apai (Nomuka, Mango, Fonoifua), |

(Ko e Fakatokanga kotoa pe ‘oku tuku
otonu ia ‘o e Fakatokanga ki Tonga)

|Based on the observation data recorded from the tide gauge at Nuku
indicaged that the state of the sea level is back to normal. The fluctuz
seafevel recorded in the tide gauge at Nuku'alofa was below 10cm o
hgfdr

[Fakatatau ki he ngadiylipooti kuo ma'  #Therefore, the tsunami marine warning previously inforced for the ‘0t

imahino m holo e maolunga‘oe  “ lin Ha'anai (Nomuka Mana: fua) ‘Atataa ‘Fueiki Tonaatanu mq
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Public must be Educated Before.
They need to know — for evacuation:

Official sources of tsunami information
Evacuation maps & routes

Local / Distant tsu response differences
Local tsunami - Natural Warning signs

ER O gl

TSUNAMI B
WARNING! }
s EVACUATE

Warning systems for their own community

O

o What sirens sound like (verbal msg, test)
o How to respond to siren sounding
o Community support network / orgs




Summary - The Iccues - Tonga
> Not an earthquake! Warning for ‘unfamiliar’ event: 3> Detect’, then Warn
> Remember Past! - Day before, emall eruption, small waves, culfur cmell next day
> ASIT HAPPENS - SEE, HEAR FEEL 3> ACT

> SEE the cteamfach cloud/lightning. HEAR the loud Explocion.
FEEL ground chaking.

‘everyone knew comething going to happen cince never happened before”

> ASIT ARRIVES, SEE

> Unucual ocean -

SIGNS OF A TSUNAMI

Witnece fact draining .
ot “Z
Swirling water eddies § E,Hi § @_’l W @ 75;"
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shaking severely =~ oncoming wall of water 3 irplane ground or inland
8 "rdg f'./y;h 9' A‘oh fa//; “9 (For an earthquake). (or & teunami wave coming)




CeS’ ong [earnt = C'ammam‘tieg o LE A uLUFALE

> Noting hictorically, earthquakec generate 82% of teunami
Prepare for earthquakes, but be aware of other 13%

> For local (close by) and distant, GET TSUNAMI READY ! . o

> Communitiec: Know ETA (time to reach) fr ALL sources —
Muct Plan Ahead & Practice. Natural Warnings!
YOU must act yourself - your perconal action [ respongibility

> Communicatione: Must Peliable, Pobuct, Pedundant, Pealictic (4Pc)
Broadcast. Simple. Reach all (low and high-tech)

AAAAAAAAAAAAAAAAAAAAAA




End-to-End Tsunami Warning

TSUNAMI
WARNING!
EVACUATE

Natl / Prov / Local Govt Community

Race against Time T=20 min




3Rs, 1T Required for Fsunami Any Warning

O Robust - capable of performing without failure under wide
range of conditions

O Reliable - giving the same result on successive trials,
dependable. perform and maintain functions in routine
circumstances, as well as hostile or unexpected circumstances

O Redundant - serving as duplicate for preventing failure of
an entire system upon failure of single component. duplication
of critical components or functions

O Tested reqularly — so that system works during real events

EASY TO SAY — HARDTODO ey
H_f_ TEARPK T T




Warning Communications Are:

O Focused on the people at risk
O Ubiquitous - same message everywhere

O Reaches all people irrespective of what they are
doing & where they are

O Easy to access and use

O Do not create added risk

O Reliable

O Issued with appropriate lead time
O Authenticated, authoritative

UNESCO/IOC-NOAA SHOA

/)g International Tsunami Information Center



Maui wildfires — high winds, dry brush => fast-spreading

O Atleast 2 source fires in Lahaina - 115 confirmed, ~400 missing officially

O ~$5 billion in damage - infrastructure/lifelines (power, roads, comms),
livelihoods (jobs, schools, social and mental strain and fatique)

Lo Lahaina residents had little warning
Maui County raises death toll to 55 before wildfires overtook town
By Star-Advertiser Staff - Aug. 10, 2023 n 5 D m = ’ B A By Claire Rush, Ty O'Neil, Jennifer Sinco Kelleher and Rebecca Boone / Associated Press -~ Aug. 11, 2023
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Wildfire wreckage is shown, Thursday, in Lahaina. The search of the wildfire wreckage on Maui, Thursday, revealed a Ba
L wasteland of burned-out homes and obliterated communities as firefighters battled the stubborn blaze making it the
People pick through the rubble along Honoapiilani Highway today. deadliest in the U.S. in recent years. -
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Alerting - Maui Siren System — chlrFatts

O Statewide for decades. Tested monthly.

All-hazard system - natural & human-caused events e

0O ~500 statewide, Tone, 80-90% work, not 100% coverage

O 121 decibels. Manufacture radius 3400 ft (~1km).

Battery w / photovoltaic charging system. 73
O Emergency Alert System (EAS —radio TV ) / %5 &’ngcﬁo ®
Wireless Emerg Alerts (WEA — mobile text) % ;

Public — what to do
O When siren tone heard, tune into local Radio/TV/Cable

stations for emerg info and instructions by official authorities.

O If in low laying area near coast, evacuate to high ground,
inland, or vertically to 4th floor / higher of concrete building.
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Importance of Communications in Early Warning

HAWAII NEWS

Evacuation alert shows limits of
Deficiencies abound with Hawaii’s cellphone warning system
disaster warning sirens

By New York Times =~ Sept. 4, 2023

By Andrew Gomes Sept. 5, 2023 | f{R<HYRink 1] ’ B
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Many people most in need of the Aug.

One of four emergency warning sirens in Lahaina is shown still standing amid the charred ruins of the historic seaside 5 ¢
sit on a Lahaina road.

town on Maui at the comner of Papalaua Street and Honoapiilani Highway.

International Tsunami Information Center



Thank you!
Malo ‘aupito!

Dr. Laura Kong
Director
International Tsunami Information Center



