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Evaluation of Total Ejected Ash in Volcanic Clouds Using Video Records:

Application to the Eruption of Asama Volcano, Japan, on February 0, ,**-

Akihiko TERADA�, Taketo SHIMANO��, Sei IIJIMA���and Jun OIKAWA��

From February to April ,**-, four small eruptions occurred in Asama volcano, central Japan. During these

eruptions, movements of volcanic clouds were automatically recorded by video cameras. Based on these camera

records, we studied the features of ascent processes of volcanic clouds. The volcanic cloud on 0 February ,**-
had mostly isolated symmetric shape and expanded linearly with height as it ascended. The squares of heights from

virtual origin are proportional to time. These features are consistent with the characters of a thermal, which is

well known from dimension analyses and experiments.

To evaluate the masses of ejected ash we developed a simple model for volcanic clouds based on thermal

assumption, and described the ascent velocity as a function of mean temperature and mass of ash in a volcanic

cloud. In this model, a volcanic cloud is composed of ash and ideal gas, driven only by buoyancy. Any fall-out

of particles was neglected. We compared the model with the video records of the volcanic cloud on 0 February
,**-, and deduced that the volcanic cloud had less than about .** ton of ash.

We found new vents at the bottom of the main crater. Volume of the most prominent vent is comparable

with the ash volume derived from our model. Chemical compositions of the products resemble those of Maekake

stage, the youngest stage of Asama volcano, suggesting that the ash were derived from the shallow part of the

volcanic edifice. It is interpreted that the small explosion occurred at the shallow part beneath the main crater.

We propose that high temperature of ejecta was responsible for the formation of unusual volcanic cloud.

Key words : Asama volcano, thermal, volcanic cloud, camera recordings, mass of ash
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Fig. +. Map of the area around Asama Volcano

showing locations of the cameras with azimuth

of fields, sampling site of ejected ash and

stations of upper air observations. The arrow

indicates the site from which the photograph

was taken by TSB (TV. Shinshu Broadcasting

Co., LTD) in Fig. , (f).
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Table +. Parameters of camera at OWK station.

Table ,. The time sequence of noticeable activities of

Asama volcano. The data are in part from Japan

Meteorological Agency (,***; ,**+; ,**,; ,**- a).

Close circles in “Fumaroic Activity” denote that

the monthly maximum heights were over /**m

above the top of the summit. Tri-angles denote

small eruptions reported by Japan Meteorological

Agency.
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Fig. ,. Photographs of the volcanic cloud on 0 Feb., ,**-. (a)-(d) A sequence of photographs taken from OWK.

The times shown in the photographs are of - seconds slow relative to the Japan Standard Time. (e) The

photograph taken from ASE. The time shown in the photograph is of + second fast relative to JST. (f) The

photograph taken by TSB from Miyota town in Fig. +.
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Fig. .. Whole rock and mineral composition of the +12- and the ,**- ejecta of Asama Volcano. (a) Whole rock

composition. Composition ranges of the products in Maekake, Hotokeiwa and Kurofu stages are also shown

(Aramaki and Takahashi, +33, ; Takahashi et al., ,**-). (b) Anorthite content of plagioclase compared with

those of the +12- products (lower, middle, upper airfall pumice, lava flow, and blast in ascending order). (c)

Pyroxene compositions on the quadrilateral diagram of Lindsley and Anderson (+32-). Thick broken, solid,

and thin broken lines are isotherms of 3**, +*** and ++**�, respectively.
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origin. See section 0�+ for detail. (d) Z, as a

function of time.
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