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Ao N B R

It is known that volcanic explosions releases pyroclasts and gases strongly and causes the disturbance of ambient
armospheric pressure. This phenomenon propagate ranged from a few to thousands km distance from the volcano.
Though there were some studies on these waves (eruption sound) from early 1900s. a lot of investigators have
deploped apparatus and observed the waves and caused a good understanding the mechanism of explosive volcanic
eruptions. especially. in last decades. Today, monitoring of these waves is also meaningful to obtain the information
of where volcanic explosion happened under bad condition for visual observation. The study on pressure waves in
the field of volcanology have became important in the field of volcanology. By the way. if we know the waves from

a new sight. good understanding of explosive volcanisms will be proceeding. For instance, knowing partitioned
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energy to the waves is important for make a hazard map of explosions. The video image processing and inversion
method using them also will become increasingly more uselul as the imaging technology is developed. The author,
therefore, studied on the volcanic pressure waves especially from (1) the quantitative energetic view in Asama 2004
eruption, (2) the view of image processing using the movies of Aso Volcano, and (3) the inversion method to use of
visualized waves of 1zu-Oshima 1986 eruption. Summaries of them are as follows.

The Asama Volcano erupted on September Lst, 2004, and produced an air wave which was 205 Pa at 8 km away
from the summit. The wave induced some damage to glass windows in buildings confined to a region within about 1
| km distant from the summit. On the other hands, the wave was reflected and diffracted by various obstacles in its
propagation path; so that the resultant effect became complex and the situations of the glass breakages displayed
some variety. The explosion energy of this eruption and the crater diameter were estimated to be 1.3 X 10%-14 X 10"
Jand a little 70 m, respectively, based on the assumption that the results of explosion experiments were applicable to
the case of explosive volcanic eruption.

The application of video image processing to a volcanic eruption was attempted using video image archives of
Aso volcano. As a result, continual flashings were discovered in the pale gray plume that appear to be continual (56
times per second), long-lived nature (more than 20-30 sec) were found. The speed of their speed was very high, 200-
300 m/sec. They are thought to be due to a phase change of H.0 in the plume caused by volcanic pressure waves, but
they cannot be recognized directly on normal images. The source mechanism was thought to be the sequential
magima-water interaction at the head of magma column. It was demonstrated that it is possible to recognize the
volcanic pressure waves through the changing of Iuminance data of the nnages even though they cannot observe
directly. This indicates that the video image processing is a useful tool for visualizing volcanic pressure waves.

Aiming to make use of these waves to get some quantitative information of the source condition of the eruption,
numerical calculations of the waves based on fluid dynamics and phase change of H.O were carried out and the
results of it applied to analysis’ results of the movie of lzu-Oshima 1986 eruption. The simulation suggested plural
condensation clouds are formed from one explosion at negative phases behind nth shock wave and revealed some
relations of the characters of the clouds formation with the explosive’s parameters, such as pressure and temperature.
From the calculation, inner pressure of the explosive gas pockets at lzu-Oshima volcano are considered to be ranged
from 1X10%2.5X10" Pa which agree well with previous studies. This inversion method has a potential to get
information of explosive volcanic activity although additional some considerations are needed to put the method to

practical use.
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