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Analysis of Sakurajima Volcanic Ash Particles Measured with Optical Disdrometers

BHAMEZ - FAIEAN
Masayuki MAKI and Masato IGUCHI

Synopsis

In the present study, we analyzed the particle size distribution (PSD) of falling volcanic ash
particles collected for a total of 205 eruptions in 2018-2020 at Sakurajima volcano in Kagoshima
Prefecture, Japan. PSD data were measured with the DPRI optical disdrometer network.
Assuming the gamma PSD model, we examined the relationships between each of the gamma
PSD parameters calculated by the complete moment method. It was shown that there were good
correlations between each of the gamma PSD parameters, which might be one of the
characteristics of falling volcanic ash particles. We confirmed from the normalized gamma PSD
analysis that the normalized intercept parameter and mass-weighted mean diameter are suitable
for estimating the ash fall rate. The results of the present study provide essential information for
studying microphysical processes in volcanic ash clouds and improving ash transport and
sedimentation models. We also derived theoretical power law relationships between pairs of
integrated PSD parameters, which can be applied to weather radar monitoring of ash fall
distributions.
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Fig. 2 Principles of PSD measurements with
Parsivel2. Loffler-Mang and Joss (2000).
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Fig. 3 Network of Parsivel® at Sakurajima volcano
operated by DPRI.
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Fig. 6 Results of PSD analysis on the eruption 19-0245. (a) Fall speed vs. dimeter, (b) gamma PSD profiles,

(c) temporal change of ash fall rate, (d) time change of PSD.
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Table 1 Quantitative ash fall estimators derived from PSD data.

Site Erup | Smpl Ra = aiZlA)l C.-az Sa = ass%
aj bi a2 b2 as bs

AKA 7 101 5.14x102 0.896 2.08x10° 0.622 2.73x102 1.12
ARI 35 600 11.7x10%2 0.744 2.61x10° 0.61 7.75%102 0.938
ART 50 756 8.16x102 0.828 1.03x107 0.837 3.47x102 1.08
FUR 2 47 5.93x102 0.975 1.45%107 0.823 3.80x102 1.18
FUT 4 67 5.05x102 0.865 0.907x10°3 0.747 2.76x102 1.27
HAR 8 125 6.66x102 0.855 1.26x107 0.827 5.41x102 1.00
HIK 30 615 4.59%102 0.822 0.867x107% 0.738 2.39x102 1.02
HK1 3 42 6.08x102 0.808 0.809x10-% 0.794 4.06x1072 0.992
HK2 3 70 3.94x102 1.2 1.23x10° 0.865 5.98E-02 0.82
JIG 9 224 6.64x102 0.939 1.04x10 0.879 4.04x102 1.05
KIT 4 88 6.56x102 0.848 0.962x107 0.91 4.50x102 0.954
KOM 16 256 7.16x102 0.778 0.105%x10°° 0.914 5.76x102 1.01
KUR 26 356 11.8x10%2 0.719 1.23x10° 0.812 6.29x102 0.967
MOC 2 52 5.82x102 0.993 1.41x107 0.84 5.78x102 0.996
MTU 14 258 8.06x102 0.793 1.26x10 0.866 10.6x102 0.843
NAB 38 605 7.85%102 0.831 0.973x10°% 0.866 3.18x102 1.07
NTT 5 79 3.91x102 0.929 1.84x107 0.643 2.84x102 1.10
SAI 7 104 7.00x102 0.747 1.54x107 0.635 3.79x102 0.938
SBT 11 203 8.22x102 0.811 1.29x107 0.832 5.62x102 0.972
SVO 6 59 11.0x102 0.605 1.30x10° 0.7 3.88x102 1.01
URA 12 222 6.10x102 0.808 0.878x10°% 0.825 2.31x1072 1.03
ALL 203 4741 9.34x102 0.745 1.81x107 0.673 5.66x1072 0.972
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R, =9.34x10722Z2™, (2.69, 0.336) (4.4)
C, =1.81x107°Z2%", (2.60, 5.50x10%) (4.5)
S, =5.66x1072S2°%, (1.00, 0.189) (4.6)
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Hb.
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NI RA—R TR D=0 TH%D. PSDOEE O FE
LI T 57012, Nw& DnZ iz & et e 2 R

15 Lines of (a) Ra-Za, (b) Ca-Za, and (c) Sa-Sz relationships obtained at 21 disdrometer sites.
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R. /N, =3.59x10°(Z, /N, )™, (0.914, 3.74x10"%)
(4.7)

R. /N, =3.02x107*D>*, (0.711, 2.55x10%)  (4.8)
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(Costaetal., 2010; Folchetal., 2010; Brown et
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