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Feedback : A worst case scenario

❖ No automatic tsunami alert triggered at the 
NTWC CPPT because no P-waves

❖ TREMORS detection of the event Mm 6.0 
under the threshold

❖ A tsunami time travel equal to 3 hours            
=> Rapid scenario

❖ Our TSP backup (PTWC) did not send any 
tsunami bulletin to French Polynesia.

Carte avec localisation Honga Tunga  
+ localisation TREMORS

Tonga - Nuku’alofa

10 highest tides for 2022 10 lowest tides for 2022
Date Time Height (m) Date Time Height (m)

Meteorological and seasonal effects

Tide predictions are based on the effects 
of the gravitational forces exerted by the 
moon, the sun, and the rotation of the earth, 
as well as average seasonal changes.

The actual tide height will be a combination 
of these effects and the weather conditions 
at the time. The effects of the weather are 
not included in tide predictions.

Map courtesy of the Pacific Community.
Some rights reserved.

Front cover photo courtesy of Molly Powers-Tora.
Some rights reserved.

Tide Gauge Location

3-Jan 15-Jul

4-Jan 16-Jul

2-Jan 14-Jul

 1-Feb 16-Jun

25-Dec 17-Jun

2-Feb 13-Aug

24-Dec 12-Aug

5-Jan 15-Jun

26-Dec 14-Aug

31-Jan 17-Jul

19:48 1.88 14:45 0.17

20:45 1.88 15:37 0.19

18:52 1.86 13:51 0.19

19:34 1.86 15:00 0.19

20:59 1.86 15:56 0.2

20:30 1.86 14:26 0.2

20:03 1.85 13:34 0.21

21:41 1.85 14:07 0.22

21:55 1.84 15:16 0.23

18:37 1.84 16:30 0.24

~2600 km
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Carte avec localisation Honga Tunga  
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S.Quéma
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OT : 04:20 UTC
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~500 km

❖ No automatic tsunami alert triggered at the 
CPPT because no P-waves

❖ TREMORS detection of the event Mm 6.0 
under the threshold

❖ A tsunami time travel equal to 3 hours            
=> Rapid scenario

❖ Our TSP backup (PTWC) did not send any 
tsunami bulletin to French Polynesia.
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❖ No automatic tsunami alert triggered at the 
CPPT because no P-waves

❖ TREMORS detection of the event Mm 6.0 
under the threshold

❖ A tsunami time travel equal to 3 hours            
=> Rapid scenario

❖ Our TSP backup (PTWC) did not send any 
tsunami bulletin to French Polynesia.
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❖ A situation even worst but for the best …

❖ Society islands were in meteorological 
warning due to high precipitation 
following a tropical depression 

❖ Crisis cells at City level were all in place

❖ Recommendation was stay home, avoid 
unnecessary displacement. People were in 
bed when tsunami arrived at night around 
10pm (local time).

Feedback : A worst case scenario

Laboratoire de Géophysique de PAMATAI  Compte rendu de l’alerte 

Centre Polynésien de Prévention des Tsunamis  Eruption du Volcan Hunga Tonga Ha’apai 
 

16/01/2022 CPPT 41/41 

 

d) Conditions météorologique en Polynésie Française 

Météo France a placé en vigilance rouge les îles de la Société ce jeudi 13 janvier à 15h30, en raison d’un 
renforcement du système dépressionnaire tropical. Après concertation, les autorités de l’État et du Pays ont pris la 
décision de fermer les établissements scolaires du premier et du second degrés, publics et privés (écoles, collèges, 

lycées) de l’archipel de la Société le vendredi 14 janvier 2022. Les activités nautiques de plaisance, de loisirs et 

sportives sur cet archipel sont interdites. 

Les activités nautiques de plaisance, de loisirs et sportives sur cet archipel restent interdites jusqu’à nouvel ordre. 
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French Polynesian observations

❖ The tsunami was record on all tide gages. 
Some of them recorded also the shockwave 
earlier.

❖ ~ 60 cm observed at Society islands and 
Marquesas

❖ ≤ 30 cm for Austral, Tuamotu and 
Gambiers islands.
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Observations - Tahiti
Hunga-Tonga Ha’apai Tsunami Impact over Tahiti
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cm ❖ Maximum run-up was 2m on Northern 
coast but there was an important swell 
from North-east at this time.

❖ A mean run-up of 80 cm on the southern 
coast of Tahiti.

❖ On the other coasts of Tahiti no significant 
observation and testimonies, no 
observation also from people on the East 
coast because of the big swell coming at 
this time.
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Observations - Tahiti
❖ Most important impact occured on 4 houses completely 

inundated. Lost of all electronics and 1 vehicule broke.

❖ Impacted houses are located less than 6 meters away from 
coastline and with an altitude ≤ 1.5 m

❖ This is a first observation of an impact on coast with a 
fringing reef.

❖ People told they have been wake up by the noise then 
stand up from bed with feet in seawater.

❖ All testimonies Only one wave up was observed followed 
by a strong back current that brought everything away to 
the sea.
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Observations - Tahiti
Hunga-Tonga Ha’apai Tsunami Impact over Tahiti
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❖ An significant impact similar to 2010 Chile 

tsunami event on North coast, and more than 
ever observed on southern coast protected by 
fringing reef

❖ All houses impacted are located in the red 
zone of oceanic natural hazard, but for all 
( over last 30 years ) nothing like this 
happened before. ( Today those houses could 
not be build).

❖ Probably an underestimated impact since the 
field survey received low feedback from Cities 
town halls.

❖ Also strong rain was erasing pretty quickly 
traces.
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Preliminary analysis
❖ Using the New-Zealand and NOAA DART buoys , something wrong on arrival time.

❖ Several waves with no coherence with a classic tsunami arrival time
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❖ Back Projection results with highest 
correlation are geographic zone with a Froude 
coefficient near 1.

❖ The amplitudes of this tsunami all across the 
Pacific was unexpected for such event and 
location, the coupling Air-Waves across deep 
oceanic trench  can explain as alternative 
tsunami source neither than resonance along 
the shockwave path itself.

DASE/LDG/CPPT - 2022/02/24 - A.Jamelot

Preliminary analysis
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❖ Back Projection results with highest 
correlation are geographic zone with a Froude 
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❖ The amplitudes of this tsunami all across the 
Pacific was unexpected for such event and 
location, the coupling Air-Waves across deep 
oceanic trench  can explain as alternative 
tsunami source neither than resonance along 
the shockwave path itself.

Further analysis / Post event
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Multi-scale picture of the 2021-2022 eruptive sequence

Atmospheric, underground and underwater activity as seen by the IMS network

Continuous infrasound,

2-4 weeks before, 

then decreasing activity 

No seismic and almost no

hydroacoustic activity 

Stronger infrasound, 

6-36 hours before, then 
silence again 

No seismic and almost no

hydroacoustic activity 

Most explosive events, 

strong infrasound,

moderate seismic and 
hydroacoustic activity

4:15 h later, another 
strong eruption

Strong seismic and 

hydroacoustic activity 
for 1 month

→ Post caldera 
forming event 
aftershock sequence ?

No follow-up 
infrasound activity

2 MONTHS (Dec 2021 – Jan 2022)

8 HOURS (15 January)

Infra

Seismic
Hydro

Infra

Seismic

Hydro

IS22: Closest infrasound station

(1 850 km, New Caledonia)


H03S: Juan Fernandez hydrophone station 

(9 335km, Chile)

Infra

Infra

2 DAYS (13-15 January)
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Vergoz, Hupe, 
Listowski et al. (2022)
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source: NASA Earth Observatory
17 Jan 2022 vs Apr 2021 

Vergoz, Hupe, Listowski et al. 
(2022)


Earth and Planetary Science Lett. 
doi:10.1016/j.epsl.2022.117639 

➢ A valuable IMS-only data

➢ Excellent capability of the IMS network to globally and operationally characterize 

Hunga’s eruptive episodes

➢ First event detected by all 53 IMS infrasound arrays (the 2013 Chelyabinsk fireball 

was the largest before)

➢ Infrasound sensors of the IMS network captured a broad range of atmospheric 

waves (0.1 mHz – 10 Hz) which allow to characterize strong atmospheric events 
from microbarometer instruments only (required instrument correction)


➢ Most explosive event produced a Lamb wave and infrasonic waves that encircled the 
globe several times


➢ Opportunity to investigate poorly understood volcanological aspects like the 
phreato-magmatic interaction of large-scale eruptions or caldera forming events

(7) CTBTO SnT2023, Forum : Day 3 
Wednesday 6/21/2023 14:20 
CEST, Oral session (O1.4) - 
YouTube.

https://www.youtube.com/watch?v=M1awGSkQoeo&t=1902s
https://www.youtube.com/watch?v=M1awGSkQoeo&t=1902s
https://www.youtube.com/watch?v=M1awGSkQoeo&t=1902s
https://www.youtube.com/watch?v=M1awGSkQoeo&t=1902s
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❖ How to deal with unknown tsunami source 
process and location ? How to forecast 
tsunami heights ?

❖ We tried here a numerical experiment by using 
the first available record on NZG as the left 
wave inlet on a 1D simulation time :

❖ + Low computation time

❖ +/- Conservative

Exploring …

D
ep

th
 (m

)

Distance from NZG (km)
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Conclusions

❖ Challenges  remains on rapid characterization of the tsunami source for outer 
regions and oceanic subduction zone. Coupling multiple sensors is highly 
recommended for the next generation tsunami warning system ( Infrasound, 
Hydrophone, GNSS,  Satellite, …)

DASE/LDG/CPPT - 2022/09/29 - A.JamelotScientific workshop dedicated to the CENALT 10 years Anniversary



Conclusions

❖ Challenges  remains on rapid characterization of the tsunami source for outer 
regions and oceanic subduction zone. Coupling multiple sensors is highly 
recommended for the next generation tsunami warning system ( Infrasound, 
Hydrophone, GNSS,  Satellite, …)

❖ Again many events remains how it is crucial to keep alive sea-level networks  
(tide gages, bottom pressure sensors , …) but also develop and support new 
technologies that are asked by scientist since many years (SMART Cable) 
especially in the South Pacific Region.
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❖ Contacts :

❖ A.Jamelot : 
jamelot@labogeo.pf

❖ Bill Fry: 
b.fry@gns.cri.nz
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