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Synopsis

This report summarizes current progress of ongoing research on airborne

measurement of mass concentration of volcanic plume from Mt.Sakurajima. First, we

discuss issues on improvement of volcanic ash dispersion prediction models, which help

aviation control during volcanic eruption. Second, we summarize procedure of airborne

measurement and data processing. Third, we demonstrate partially-successful two cases

of high concentration airborne measurement in the vicinity of plume edge and in the

middle of streak fallout of ash in comparison with X-band radar images.
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volcano on May 11, 2010. Width of plume expands little
with advection. Source: NASA Goddard/MODIS Rapid

Response Team
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Fig. 1 Conceptual drawing of zig-zag measurement in a
cross-section of plume. Red-color diamonds denote

measurement points and dash line denotes flight path.
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Fig. 2 Eyjafjallajokull volcano plume on May 11, 2010.
Hatched area is plume and orange color lines are paths of

airborne measurement by the University of Iceland

group.
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Photo 2 Cessna plane used for airborne measurement and
magnified photo of air scoop. This Cessna has the
capacity of 4 people and can go up to approximately
2400m attitude.
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Table 1 Summary of airborne measurements of ash concentration until May 2014

Flight DustMate measurement
Time of
Max .
duration explosive
No. Date Altitude from to . model interval mode eruption
(min:sec)
(m)
01  2013/1/15 1800 10:00:54 10:59:54 0:59 UI 6 sec ug 8:33,9:50
02 2013/1/16 1900 12:27:37 12:57:18 0:29 Ul 6 sec ug none
03 2013/1/18 1200 9:20:30  10:52:48 1:32 Ul 6 sec ug none
04  2013/7/27 1500 | 14:25:39 15:19:54 0:54 DPRI 1 sec g | 1433 (not
explosive)
2013/11/9 12:40:49  14:40:21 1:59 DPRI 1 sec ug
05 1300 none
2013/11/9 12:41:31 13:45:49 1:04 Ul 1 sec mg
2013/11/11 10:24:44  11:39:21 1:14 DPRI 1 sec ug
06 1900 none
2013/11/11 10:22:30  11:39:28 1:16 Ul 1 sec mg
2013/11/11 14:22:32  16:50:47 2:28 DPRI 1 sec ug
07 2600 15:43
2013/11/11 14:24:19 16:50:47 2:26 Ul 1 sec mg
2014/5/13 16:09:41 17:39:35 1:29 DPRI 3 sec ug
08 1800 none
2014/5/13 16:10:28 17:38:37 1:28 Ul 3 sec ug
09 2014/5/16 1800 15:12:55 15:53:10 0:40 DPRI 3 sec ug none

UI: DustMate owned by University of Iceland, DPRI: DustMate owned by DPRI
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Photo 3 Puff of Sakurajima for Measurement #4. A
dark-color cloud seen above the right-hand side slope of
Mt.Sakurajima. This is an image of east-looking web
camera located downtown Kagoshima

(http://373news.com/_sakucap/) .
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Fig. 3 Measured concentrations of ash fallout in
Measurement #4 on July 27, 2013. Peaks occur at

15:03:46 and 15:04:36.
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Photo 4 Streak fallout of ash from puff in Measurement
#4 viewed from airplane at 14:56. This fallout was

measured.

Google earth

Fig.4 Flight path and ash concentration measured by
DustMate on July 27, 2013.
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hield with ash deposit after flight through
ash fallout.
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Figs.5 MLIT’s XRAIN Sakurajima X-band radar
images at 15:06 (above) and 15:08 (bottom). Light blue
color corresponds to 1.0mm/h or less rain, and dark blue
color corresponds to 5.0mm/h or less rain. Each image is
a composite of two scans done during the past 2 minutes

of the indicated time.
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Fig.6 Total Suspended Particle concentration measured
by DustMate on November 11, 2013.

Fig.7 Flight path and ash concentration measured by
DustMate on November 11, 2013.



Figs.8 MLIT’s XRAIN Sakurajima X-band radar
images at 15:54, 15:56, 15:58, 16:00, 16:02, and 16:04
from top left to bottom right. Light blue color

corresponds to 1.0mm/h or less rain, and dark blue color
corresponds to 5.0mm/h or less rain. Echo near the center
of the figure is noise occurred at the location of radar

station.
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