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In-situ Measurement Concerning the Verification of an Air-borne Volcanic Ash Diffusion Model
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Synopsis

It is clear that no-fly zone of the airplane during a volcanic eruption has the great
influence on the economic activity of the area, based on the 2010 eruptions of
Eyjafjallajokull in Iceland. When existence of volcanic ash clouds is estimated as a
result of prediction calculation, it becomes impossible to fly the airspace. However,
during the volcanic eruption of Iceland, European aviation authorities took the measure
which loosens no-fly zone of an airplane according to the concentration of volcanic ash
in order to avoid confusion of an air route at an early stage. In that case, the diffusion of
volcanic ash clouds grasps viewing or a satellite photograph, and the concentration of
volcanic ash is measured by LIDAR (detection by a laser picture) and the dust meter in
the light airplane.

This research firstly aims at grasping the three-dimensional structure of volcanic ash
plume by the in-situ airborne ash measurement. The atmospheric diffusion model which
predicts the volcanic ash concentration is verified by the comparison between observed
and calculated values. The in-situ field is Mt. Sakurajima in Kagoshima where the
eruption frequency is high.

By the X band MP radar which the Ministry of Land, Infrastructure, Transport and
Tourism installed in Tarumizu City, the distribution and shade of the air-borne volcanic
ashes by the eruption of Sakurajima was measured. However, the physical evaluation of
the measurement value was considered to be needed, and the possibility of the practical



usage of X band MP radar was also investigated.
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Fig. 1 Flight over the L Reykjavik
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Fig. 2 Plume tracking measurement: May 11th tracking
of the Eyjafjallajokull plume.
el v ecjw s aajw G

JRAT - A

FL350
>

Bt
Fig. 3 Ash prediction of May 23rd 2011 from VAAC
London; Plume is not visible from IMO (lceland
Meteorological Office) in Reykjavik but haziness seen in
the eastern sky.
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(b) Plan of CAPPI on July 24, 2012
Fig. 4 Height of eruption column was not observed
due to the limitation of ascending vertical angle of
X-band MP Radar.
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Fig. 5 Distribution of volcanic plume at 15:00 of July 25,
2012 by diffusion model
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2012 by X Band MP Radar
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Photo 2 Digital dust meter

Photo 3 Air-pump and filter folder; Air-pump has
5000cc/min. of maximum suction capacity.

Photo 4 Digital dust mater, filter folder inside wind
shelter and small video camera; Wind shelter is attached
in the front of UAV

Photo 5 Adsorbed ash on the donuts type filter (Outer
diameter; ¢ 47mm)
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Fig. 7 Counts per minutes of digital dust mater and flight
elevation of UAV. (b); Legend of SAMP GPS EL. shows
air-borne ash sampling of 10 minutes by filter folder.
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Fig. 8 Grain size distribution curve of volcanic ash in
Sakurajima. YHNR-1,-2 are obtained at Yunohira
Observatory. FLIGHT-2, 3 are observed by UAV. Tephra
fall in Kagoshima City after Ohba, et al (1981) is
arranged to compare the observed data.
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Photo 6 Dust meter: Total, PM10, PM2.5, PM1.0
particles are monitored. Brown tube from the dust meter
is connected to the air vent of the plane.

Photo 7 Portable aerosol spectrometer: The instrument
gives real time particles in 31 different size channels.

Photo 8 Cessnal72 (Similar plane used)
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Fig. 9 Puff tracks by Cessna (original plan): Above;
Circumference of the puffs. Middle; Under the puffs.
Below; Zigzag tracks inside the puffs.
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Photo 9 Puffs of Sakurajima at 8:00 on Jan. 15. 2013:
Video slide from 373news.com by Minami Japan
Newspaper Co. (www.373news.com/_sakucap/)

Photo10 Puffs tracks of Sakurajima (Direction of South)
on Jan. 15 2013 by Google earth.
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Fig. 10 Measured puffs on Jan. 15. 2013.: Above: Puff
tracks, starting in point no 221 (blue) and ending in 354
(violet), 25 points in each track, black arrow is the r,
vector from the crater. Black circles, centers of puff 1 and
2. Below: Measured concentrations, filtered 16 times,
puff numbers shown.
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Googleearth

Photoll Puffs tracks of Sakurajima (Direction of East)
on Jan. 16 2013 by Google earth.
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Fig. 11 Measured puffs on Jan. 16. 2013.

Photo12 Puffs tracks of Sakurajima (Direction of South)
on Jan. 18 2013 by Google earth.
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Fig. 12 Measured puffs on Jan. 18. 2013.
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