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Toward a classification of volcanic eruptions into the magmatic or phreatic
events by infrasound observations

Yamada, Taishi
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The present study found an empirical relation between erupted tephra mass

(m, kg) and infrasound energy (Einf, J) as m/Einf=0.02-0.1 at Sakurajima (Minamidake),
Kuchinoerabujima, and Shinmoedake volcanoes. With the possible initial ash temperature range, we
convert the relation into F/Einf=0.3-3.5, where F is the initial buoyant force of the eruption
cloud. We investigated the F/Einf relation by estimating F from the maximum eruption cloud height,
focusing on the difference between magmatic (mainly Vulcanian) and phreatic eruptions. Since latent
heat of water vaporization in the erupted materials contributes to the eruption cloud buoyancy, one
expects that phreatic eruption has a greater F/Einf value than magmatic eruptions. Average values of

F/Einf are obtained for magmatic (478 events) as 20.5 and phreatic eruptions (8 events) as 18.9.
Water content in the atmosphere can also play a role in the eruption cloud dynamics, which will be

the next research target.
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