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Monitoring System Observations of Infrasound and
Acoustic Gravity Waves Produced by the January
2022 Volcanic Eruption of Hunga, Tonga: A Global

Analysis
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The 15 January 2022 Hunga, Tonga, volcano’s explosive eruption produced the most powerful blast recorded
in the last century, with an estimated equivalent TNT yield of 100–200 megatons. The blast energy was prop-
agated through the atmosphere as various wave types. The most prominent atmospheric wave was a long
period (>2000 s) surface guided Lamb wave with energy comparable to that of the 1883 Krakatoa Lamb wave;
both were clearly observed by pressure sensors (barometers) worldwide. Internal gravity, acoustic gravity,
and infrasound waves were captured in great detail by the entire infrasound component of the International
Monitoring System network with periods from ~1 h to a few Hz. Such atmospheric waves and selected barom-
eters near the source provide insight on Earth’s impulse response at planetary scales. Infrasound waves (<300
s period) were seen to circumnavigate the Earth up to eight times. Seismic, hydroacoustic and tsunami waves
were also clearly captured by the seismic and hydroacoustic components of the International Monitoring
System network.
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Promotional text
The 2022 Tonga Lamb explosive energy is comparable to that of the 1883 Krakatoa. The eruption is the largest
event ever detected by CTBTO infrasound sensors. Coherent infrasound and acoustic-gravity waves show
periods from ~1 h to a few Hz.

Oral preference format
in-person

Primary author: VERGOZ, Julien (Commissariat à l’énergie atomique et aux énergies alternatives (CEA))

Co-authors: Mr LE PICHON, Alexis (Commissariat à l’énergie atomique et aux énergies alternatives (CEA)); Mr
PILGER, Christoph (Federal Institute for Geosciences and Natural Resources (BGR)); Mr LISTOWSKI, Constantino
(Commissariat à l’énergie atomique et aux énergies alternatives (CEA)); MrMARCHETTI, Emanuele (University of
Firenze (UNIFI)); CERANNA, Lars (Federal Institute for Geosciences and Natural Resources (BGR)); Mr GARCES,
Milton (Infrasound Laboratory, University of Hawaii); Mr SHAPIRO, Nikolai (Université Grenoble Alpes); HUPE,
Patrick (Federal Institute for Geosciences and Natural Resources (BGR)); Mr GAEBLER, Peter (Federal Institute
for Geosciences and Natural Resources (BGR)); LABAZUY, Philippe (Université Clermont Auvergne); POLI, Piero
(Université Grenoble Alpes); Mr BRISSAUD,Quentin (Norwegian Seismic Array (NORSAR)); DE NEGRI, Rodrigo
(University of California, Santa Barbara); Mr NASHOLM, Sven Peter (Norwegian Seismic Array (NORSAR)); Mr
MIALLE, Pierrick (CTBTO Preparatory Commission)

Presenter: VERGOZ, Julien (Commissariat à l’énergie atomique et aux énergies alternatives (CEA))

Session Classification: O1.4 Multidisciplinary Studies of the Earth’s Subsystems



Track Classification: Theme 1. The Earth as a Complex System: T1.4 Multi-Discipline Studies of the
Earth’s Subsystems


