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Experimental study of an instantaneous volcanic eruption
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In order to understand the plume dynamics of instantaneous volcanic
eruptions called Vulcanian eruptions, we developed a fluid experiment apparatus that simulates a
Vulcanian eruption and explored the relationship between injection conditions and final altitude.
Comparing the results of laboratory experiments with those of numerical simulations, we observed
that the morphology changes from a flow with a vortex ring structure to a starting forced plume and
a turbulent plume, depending on the duration of injection time. By introducing a new scaling with
respect to the eruption duration, the final altitude was found to vary continuously. Furthermore, it
was suggested that laboratory experiments and actual Vulcanian eruptions behave more as Starting
forced plumes and turbulent plumes than as thermals.
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