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PARSIVEL Tephra-fall Observations at Sakurajima Volcano
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Synopsis

The diameter and the fall velocity of tephra fall at Sakurajima volcano were measured
on-site by a laser-optical Particle Size Velocity (PARSIVEL) disdrometer. Using the
measured diameter and fall velocity, we obtained an empirical diameter-velocity
relationship and a particle size distribution for tephra fall. The size distribution is
explained by an exponential distribution as a first-order approximation. On the basis of
high time resolution (each minute) measurements data, we found that both the diameter
and the fall velocity of tephra fall systematically decrease with time. These results are

useful for comparison with radar observations, and provide constraints on the dynamics

of eruption column and tephra dispersion.
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Fig. 1 Topographic map of Sakurajima volcano,
with the location of Showa crater (blue triangle),
and the observation sites of PARSIVEL (red circle)
and Ka-band radar (black circle).
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Fig. 2 (a) Time-series variations of precipitation
during the period from April 1 to May 24, 2014
measured by PARSIVEL. (b) Enlarged view for a
tephra fall event during the period from 13:22 to
13:37 on May 10.
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Fig. 3 PPI images of radar reflectivity of eruption

clouds from the Sakurajima eruption on May 10,
2014, obtained from Ka-band radar observations.
Circles show the observation site of PARSIVEL.
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Fig. 4 A distribution of the number of ash particles
during the period from 13:22 to 13:37 on May 10,
2014, in the parameter space of fall velocity and
particle diameter. An empirical equation of
velocity-diameter relationship for raindrops by Atlas
et al. (1973), and least-square fitting curves for the

data are also shown.
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Fig. 5 Particle size distributions N(D) of the tephra
fall calculated using average fall velocity at each
particle class (red), and a least-square exponential
fitting line for these values (solid line). The values of
N(D) calculated using the empirical velocity-diameter

relationships in Fig. 4 are also shown.
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Fig. 6 Distributions of (a) particle diameter and (b)
fall velocity, obtained each minute during the period
from 13:22 to 13:37 on May 10, 2014.
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Fig. 7 Time-series variations of (a) average particle
diameter and (b) average fall velocity for four
tephra-fall events in April and May, 2014. Error bars

show +1o standard deviation.
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