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Remote measurements of volcanic ash size distribution using the particle counting lidar

Kouki SHIMIZU and Makoto ABO
Tokyo Metropolitan Univ, 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract: The numerical simulation for volcanic ash diffusion prediction requires an assumption of the ash particle size distribution
as a default value, but the current particle size distribution measurement of volcanic ash is limited to ground measurement. In this
study, we developed the particle counting lidar for remote measurement of the particle size distribution of fallen volcanic ash. This
lidar can count large particle number remotely comparing the received single shot signal with 10-shots averaged signal. We
succeeded in measuring the particle size distribution of volcanic ash released from Sakurajima volcano.
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Table.1 Parameters of the particle counting lidar

Wavelength 1064 [nm]
Single pulse energy 0.5 [mJ]
Pulse repetition frequency 22 [kHz]
Beam diameter 7.5 [mm]
Telescope diameter 20 [cm]
Range resolution 7.5[m]
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Fig.3 A map of Sakurajima volcano showing the lidar
site and the observation direction. 3
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Fig.4 Averaged lidar signal at 15° elevation. A
narrow peak at 4.3km is backscattering from rock
face. (2020/3/13 11:50-11:55)
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Fig.5 Calibrated size distribution of number density
(left axis) and counts of volcanic ash (right axis)
observed by the particle counting lidar. Count range
is 457.5~825m. (2020/3/13 11:50-11:55)
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