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Fig.1 Examples of tilt motion preceding Vulcanian erup-
tions. Figure represents the Vulcanian eruption pre-
ceded by a phreatomagmatic eruption.
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Volcanic eruptions at Kirishima-Shinmoe-dake volcano in 2011

During the early period of volcanic activity at Kirishima-
Shinmoe-dake volcano in 2011, various kinds of activities, such
as sub-Plinian eruptions, a magma effusion, and Vulcanian
eruptions, occurred sequentially. Here we present new knowl-
edge concerning these eruptions base on observations nearby
the summit crater and a 3D simulation of volcanic plumes.
© Preceding inflations of Vulcanian eruptions and the erup-
tion triggering

Almost all Vulcanian eruptions were preceded by trapezoi-
dal inflations, whose durations systematically lengthened as
time progressed, and were followed by various time sequenc-
es of tilt motions, which became increasingly more complicat-
ed throughout the frequent Vulcanian eruptions (Fig.1). In
spite of the complicated time sequences of the preceding in-
flations, we have found clear linearity with a constant gradi-
ent of 0.45 between the logarithm of the preceding durations
versus elapsed time for each sub-stage. These observations
can be consistently explained based on the assumption that a
Vulcanian eruption is induced by a catastrophic rupture of
the closed magma frame due to overpressure caused by mag-
ma degassing, and the degassing from magma declines expo-
nentially with time.
© 3D numerical simulations of volcanic plumes

We carried out simulations of the development of volcanic
plumes during the 2011 eruptions of the Kirishima-Shinmoe-
dake volcano using a new three-dimensional numerical model
that determines eruption cloud dynamics and the wind-born
transport of volcanic ash. This model reproduces the field ob-
servations such as plume height and ash fall area (Fig.2). The
simulation results indicate that the volcanic plume was
strongly distorted by the wind in this eruption. Coarse ash
particles separate from the volcanic plume and fall to the
ground near the vent, whereas fine particles are transported
to a higher level and drift far from the vent. The results also
suggest that because the wind direction changed with height
in this eruption, the main axis of eruption cloud differed from
the dispersal axis of the fall deposit.
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Fig.2 The results of 3D numerical simulations for 26-27
Jan. eruption. (a) Side view and (b) top view of the
distributions of simulated ashes. Particle colors
represent particle sizes.



