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Relationship Between the Explosive Activities and the Associated Volcanic Tremors
observed at Nakadake Summit of Aso Volcano

——The Temporal Variation in Amplitude of Tremors Recorded by Wiechert Seismograph ——

Hironori SAkAGUcHT*, Yasuaki Supo**, Yoshihiro Sawapa* and Shin YosHikawa***

Aso Volcano is one of the active volcanoes in Japan.
recorded by Wiechert seismograph at Aso Volcanological Laboratory, Kyoto University from 1928 to 2000.
Some records of volcanic tremors related to large-scale explosive events had been already analyzed, however, many
In this study, the previous volcanic activities with explosion are re-examined and

Seismic wave associated with volcanic activity had been

events were not yet examined.
classified into the following four types based on the seismographic record: (A) The amplitude of tremor was small
prior to an explosion. After the explosion, the amplitude of tremor increased; (B) A phreatic explosion suddenly
took place without any precursory signal. The tremor amplitude was less than 3 #m before the phreatic explosion,
and then decreased to be less than 0.5um after the explosion; (C) An explosion occurred after decreasing in
After explosion, volcanic activity had been increasing; (D) The volcanic tremor
An explosion occurs among continuous tremor. In

amplitude of volcanic tremor.
was increasing and changed into continuous tremors.

Nakadake crater, types C and D are major types of volcanic activity after 1963. The above classification could

be an important criteria for the prediction of eruption at Aso Volcano.
Key words: volcanic tremor, volcanic eruption, Wiechert seismograph, Aso Volcano, phreatic explosion
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Fig. 1. Locations of AVL and Nakadake Crater. AVL is Aso Volcanological Laboratory of Kyoto University.
Solid lines are topography contour intervals of 200 m (Geological Survey Institute in Japan, 2001).
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Table 1.

Classification of Nakadake explosive events 1928-2000, based on the amplitude variation
of volcanic tremors by Wiechert seismograph(EW component)at AVL.

* represents the case

that heavy rains were observed before explosions.

indicates the presence and absence of lake water, respectively, at the explosive activity.

O and in the column of crater lake

Date Type [ Crater lake Volcanie activity
4-5"Sep., 1930 B O Phreatic explosion — Explosive activity
27" Jan., 1933 A O Phreatic explosion — Strombolian eruptions
26" Dec., 1949 C O Phreatic explosion — Continuous tephra emission
15" Apr., 1950 B ®) Phreatic explosion
27" Apr., 1953 C X Explosion— Strombolian eruptions
25" Jul., 1955 D X Explosion— Strombolian eruptions
4" Dec., 1957 C O Phreatic explosion — Strong ash emissions
24" Jun., 1958 B O Phreatic explosion
13" Oct., 1958 D o Phreatic explosion — Strombolian eruptions
21" Apr., 1963 B O Phreatic explosion — Explosive activity from small remaining crater lake
17" Nov., 1963 D O Phreatic explosion — Explosive activity from small remaining crater lake
31% Oct., 1965 D X Explosion— Strombolian eruptions
4" Aug., 1974 D X Explosion— Strombolian eruptions
20" Jul., 1977 C* @) Phreatic explosion — Strong ash emissions
8" Nov., 1977 D O Phreatic explosion — Strombolian eruptions
6™ Sep.. 1979 C* O Phreatic explosion — Explosive activity from small remaining crater lake
2" Nov., 1979 c* O Strong ash emission— Strombolian eruptions
26" Jan.. 1980 C O Phreatic explosion
16™ Jul., 1989 D X Strong ash emission — Strombolian eruptions
26" Nov., 1989 D X Phreatic explosion — Strombolian eruptions
20" Apr., 1990 C O Phreatic explosion — Continuous tephra emission
21% Aug., 1992 C O Phreatic explosion — Strombolian eruptions
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Fig. 2. Amplitude variation of volcanic tremors which
were recorded by Wiechert seismograph (EW
component) at AVL from January to April, 1933.
The vertical axis is the daily average amplitude. The
period I shows the phreatic explosions from the
small crater lake remaining at Ist Crater. The
period II shows the Strombolian eruptions at 1st
Crater. The period III shows the Strombolian
eruptions at 2nd Crater. The period IV shows the
activity of explosion activity at 1st and 2nd Craters.
The arrow indicates the phreatic explosion at 1st
Crater which is classified into Type A.
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Fig. 3. Amplitude variation of volcanic tremors from
April to July, 1958. The vertical axis value is the
daily average amplitude. From April to June, the
activity of boiling and phreatic explosions had
been occurring in the small crater lake remaining
at Ist Crater.
phreatic explosion which is classified into Type B.

The arrow indicates the time of the
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Fig. 4. Amplitude variation of volcanic tremors from
July to October, 1979.
daily average amplitude.

The vertical axis is the
The period I shows the
activity of volcanic ash emissions and fragment

ejections. The period II shows the activity of

strong ash emissions and strong fragment ejections
with continuous tremors. The period III shows
the attacking of Typhoons 7911 and 7912 in the

Aso region. The period IV shows small explo-

sions, ash emissions and fragment ejections. The
arrow indicates the phreatic explosion which is
classified into Type C.
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Fig. 5. Amplitude variation of volcanic tremors from

August to December, 1989. The vertical axis is the
daily average amplitude. The period I shows the
activity of ash emissions and fragment ejections.

The period II shows the activity of Strombolian

eruptions. The period III shows phreatic explo-

sions and Strombolian spatterings. The arrow

indicates the phreatic explosion with pyroclastic
surge which is classified into Type D.
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