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Tsunami Triggered by the Lamb Wave from the 2022 Tonga Volcanic Eruption and Transition in the
Offshore Japan Region
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A tsunami is usually generated by the sudden changes of the water heights, and caused by offshore earthquakes,

coastal landslides, and submarine volcanic eruptions. The generated vertical displacement of the water propagates

as a very long wave, and the tsunami waves become compressed with increased heights as they approach the coast.

The 2022 volcanic eruption in Tonga caused an unusually large tsunami, which cannot be explained by

conventional sources. The speed and amplitude are very different from theoretical values: the speed is about

0.31 km/s, whereas the average tsunami speed in the Pacific is 0.2 km/s. These data suggest that the tsunami from

the Tonga eruption was excited by a pulse of atmospheric pressure as it traveled from the volcano. This source of

the tsunami in the atmosphere needs to be considered for the tsunami warning system in the future.
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