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THE PATTERNS OF THE EMERGENCE OF THE
VOLCANIC MICRO-TREMORS

By Yasuaki Supo

Synopsis

An equipment was deviced for the purpose of measuring the kinetic energy of the volcanic micro-
tremors. The data obtained by this equipment for three years of 1971 to 1973 were analyzed from
the point of view of the correlation between the emergence of micro-tremors and the rainfall, the
seismic activity or the volcanic activity. The rainfall has a great influence on the emergence of
micro-tremors. In case the rainfall is plentiful, the kinetic energy of micro-tremors, in most cases,
is increasing. The earthquakes in and near Aso Caldera have an effect on the micro-tremors, but
the earthquakes far from the Volcano Aso seem to have no relation to the micro-tremors. As regards
the volcanic activity, the kinetic energy of micro-tremors maintains a high level when the volcanic
ashes are ejected together with the volcanic gases and the water vapour from the crater.
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Fig. 1 Block diagram of observational sys- o__
tem. DEA-1 is the digital energy —— ' —
accumulator which was deviced for 2.0 3.0 4.0
measuring automatically the kinetic Hz
energy of the volcanic micro-tremors. Fig. 2 Response curve of band pass filter.
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Fig. 3 Correlation between the kinetic energy of volcanic micro-tremors accumulated for
30 minutes and the precipitation for 30 minutes. The precipitation exceeding 10
mm for 30 minutes is indicated as 10 mm. These graphs are showing the typical
cases that the energy is increasing with the rainfall.
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Fig. 4 Correlation between the kinetic energy of volcanic micro-tremors accumulated for
30 minutes and the precipitation for 30 minutes. The precipitation exceeding 10
mm for 30 minutes is indicated as 10 mm. These graphs are showing the typical
cases that the energy is decreasing with the rainfall.
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Fig. 5 Portions of the monitoring seismograms. left is the case that the amplitudes are
increasing with the rainfall as seen in Fig. 3.

This seismogram was recorded on
28-29. Aug., 1972. Right is the case that the amplitudes are decreasing with the
rainfall as seen in Fig. 4. This seismogram was recorded on 25-26, July, 1973.
These seismograms were recorded from the Lottom to the top.

Table 1 Relations between the emergence of volcanic micro-tremors and the number of
rainfalls devided into the precipitation.

Precipitation (mm) ‘ -20 20-40 40-60 60-80 80-100 100~
Increasing : 13 10 8 5 5 13
Decreasing 9 20 9 2 2 5
Non correlation ‘ 32 15 7 1 0

Table 2 Relations between the emergence of volcanic micro-tremors and the number of
rainfalls devided into the density of falling rain.

Density of falling rain (mm/hour) -2 2-4 4-6 6-8 8-10 10-
Increasing 2 13 15 7 11
Decreasing 0 22 14 2 6
Non correlation 10 29 5 2 2
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Fig. 7 Daily total kinetic energy of volcanic micro-tremors. The bars of “earthquake”
in the graph mean the date when the volcanic earthquakes or local earthquakes
near the Volcano Aso occurred. The bars of “rain” mean the date when the
precipitation is exceeding 50 mm a day.
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