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ANEKO EN AKASAKI ASUDA

AENO OYAMA AKADA
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MODIS (MODerate resolution Imaging Spectro-

Keio University Shonan Fujisawa Campus, -Endo,

Mt. Asama ( m a.s.l.) erupted on February at : am (JST). Although it was a small-scale

eruption, involving a eruption plume rising m high from the summit, the ashes accidentally fell in the Tokyo

metropolitan area, due to strong seasonal wind, which draw public concern. We observed migration and

enlargement processes of the eruption cloud, using infrared images from Multi-functional Transport Satellite

(MTSAT), and analyzed its relationship to distribution of ash-fall deposits and meteorological conditions.

MTSAT is a gestational meteorological satellite of Japan Meteorological Agency and Civil Aviation Bureau and

has five observation channels in the visible to infrared regions (visible : and infrared : ). Although the

resolution is low ( km in infrared), the observation cycle is very high (every to minutes), which is preferable

characteristics to eruption cloud studies. We used four MTSAT images taken on February at : am, :

am, : am and : am. Images of brightness-temperature di erence between two thermal infrared

channels ( . . m and . . m) were applied for detecting distribution of the eruption clouds. The

results show that the eruption cloud migrated to the southeast along the line connecting between Mt. Asama and

Katsuura-city on the Boso peninsula through the central part of Tokyo. The eruption cloud elongated toward the

direction of the migration and the total length increased with time. The speed of the head and tail of the eruption

cloud was estimated to be km/h and km/h, respectively. This relative speed di erence could cause

elongation of the total length. According to the meteorological data, at the altitude of m, wind was

blowing to the southeast at the speed of km/h, and at m to the same direction at km/h. These

values roughly coincided with the estimated speed of the head and tail, respectively, indicating the di erence in the

wind speed was the main cause of the elongation. Distribution area of the ash-fall deposits on the ground did not

well much the area where the eruption cloud flew over, but was located km south of it. Unlike the higher

altitude, in the regions lower than m, wind was roughly blowing to the south at somewhat lower speed.

When falling ashes from the eruption cloud entered this region, they could be blown to the further south, which

could cause the wide and biased distribution of the ash-fall deposits, as observed.

: MTSAT, Asama volcano, eruption cloud, infrared, remote sensing

radiometer) MTSAT (Multi-functional Transport SATel-
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(e)

Sketch map of the summit area. This area is that boxed in (d). (f) The . m parabola antenna

MTSAT 121

Fig. . (a) Sketch of the eruption column on February at : am (JST), as inferred from the

Web-camera footage (Maechannet ). (b) Impact craters on the inner wall of Maekake-yama

(Contrast-enhanced image. Original photo was taken by E. Koyama on February). (c) Striae

on the snow cover surface of the northern side of the summit generated by ballistic projectiles

during eruption. Two directions can be recognized in the striae, as indicated by black and white

arrows (Contrast-enhanced image. Original photo was taken by E. Koyama on February).

This area is that boxed in (a). (d) ALOS AVNIR- image of Asama ( February) ( JAXA

EORC). Depositional area of the ash fall is extending to the southeast (indicated by arrow).

of the MTSAT receiving system installed at Earthquake Research Institute, University of Tokyo.
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Table . Specification of the sensor onboarded MTSAT.

m

(Fig. e)

ALOS AVNIR-

(Fig. d) HRIT

MTSAT

. m

km km (SSEC Desktop Ingestor (SDI- )) HRIT

(Fig. f) HRIT

Wisconsin

MTSAT www.ssec.wisc.edu/mcidas/) HRIT

(GMS)

http ://www.jma.go.jp/jma/

kishou / know / satellite / satellite. html MTSAT

MTSAT- R MTSAT-

(http ://webgms.iis.u-tokyo.ac.jp/index_ j.php)
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MTSAT GMS-

. km, km

(R: IR , G: IR , B : IR )

(Table )
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sat/data/web/Basic_Information.html
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Brightness temperature di erence ( K) images

MTSAT 123

Di erence)

m

MTSAT IR . . m

IR . . m

MTSAT

Fig.

km

km,

km

km km

km

km

km km

Fig. c

km

km

Fig. .

between two thermal infrared channels ( . .

(b) : am, (c) : am, (d) : am. Insets are

those with contrast stretching focused on identifying

the head of the eruption cloud on the sea (no

correction was made for the di erence between land

and sea areas).
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Fig. . Migration and elongation of the eruption cloud as detected by MTSAT images. Dotted

lines show the distribution limit of the ash-fall deposits (Maeno submitted). Solid line

indicates the depositional axis of the ash-fall deposits (extrapolation from the distribution at

the southeastern foot of the volcano).
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MTSAT

Fig.

(VAAC)

km

m

(http : //www.jma.

go.jp/jma/press/ / c/ ash_gas.html)

Fig. .

of eruption ( : am), provided by NOAA “Four

times daily data of the NCEP/NCAR reanalysis”

(http : //www.cdc.noaa.gov/data/gridded/data.ncep.

reanalysis.html) based on Kalnay ( ).

Dotted lines show the migration axis of the eruption

cloud.
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Fig. . Schematic illustration of migration and elongation processes of the eruption cloud.

Arrows show the wind speed at m ( hPa), m ( hPa),

m ( hPa) and m ( hPa) adopted from Fig. .
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