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Fig. 1 Location map of Semeru volcano
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Fig. 2 Locations of seismic (KAL and LEK) and air-shock
(LEK) stations

Fig. 3 Example of eruption earthquakes observed at LEK station
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Fig. 4 Daily frequencies of A-type earthquakes, tremor, and
eruption earthquakes at Semeru volcano during the period
from July 2001 to September 2002
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Fig. 5 Time interval of occurrence of explosive eruption
every 5 minutes at Semeru volcano during the period from

January to April 2002
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Fig. 6 An example of velocity waveform of explosion
earthquake. The three traces represent vertical (VER),
radial (RAD), and transverse (TRA) components from top

to bottom.
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Fig. 7 Velocity waveform observed at KAL station (top).
Particle motions on vertical cross-section in the radial

direction and horizontal plane every 1 second (bottom)
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Fig. 8 Records of waveforms of vertical component
observed at KAL station and air-shock observed at LEK

station
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Fig. 9 An example of velocity waveform of explosion
earthquake observed at Sakurajima volcano. Distance of the
station from the crater is 2.8km, similarly to that of KAL

station at Semeru volcano.
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Table 1. Comparison of characteristics of 3 phases between Semeru and Sakurajima volcanoes

P phase D phase LP phase
Semeru Sakurajima Semeru Sakurajima Semeru Sakurajima
Polarity Push Push Pull Pull not clear up (vertical)
Pulse width (s) 0.3-0.5 0.5 0.7-0.8 1 1-1.25 2
Amplitude (¢ m/s) 0-1.2 3-10 0.8-4.2 6-45 1.2-10.5 20-80
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Fig. 10 Relation of amplitudes between P and LP phases at

Semeru volcano
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Fig. 11 Waveforms of air-shocks accompanied with
explosive eruptions at Sakurajima (top), Suwanosejima
(third) and Semeru (bottom) (after Iguchi and Ishihara,
1990)
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Fig. 12 Relation of amplitudes between LP phase and air-shock at Semeru (left) and Sakurajima volcanoes (right)
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Observation of Eruption Earthquakes and Air-shocks Accompanied with Small Explosive Eruptions

at Semeru Volcano, East Jawa, Indonesia

Takeshi TAMEGURI, Masato IGUCHI, Hetty TRIASTUTY*, Iyan MULYANA*,
Muhammad HENDRASTO¥*, Achmad Djumarma WIRAKUSUMAH#*
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Synopsis

Semeru volcano, an andesitic stratovolcano in East Java, Indonesia has continued eruptive activity
with frequent minor explosion at the summit crater. Seismic and infrasonic observations were
conducted at the volcano during the period from September 14-23, 2002. Eruption earthquakes and
air-shocks were analyzed and compared with those of Sakurajima and Suwanosejima volcanoes.
P-wave first motion is compression and is followed by a dilatational P-wave motion with larger
amplitude. Rayleigh wave with longer period (Pulse width: 1.2 s) appear 1.5 s after the arrival of the
first motion. The three phases are also observed at Sakurajima volcano. The characteristics of
compressional P-wave first motion at Semeru volcano are similar to that of Sakurajima volcano.
Radial component of a dilatational P-wave motion at Sakurajima volcano is dominant. In contrast,
vertical component is dominant at Semeru volcano. Pulse width of Rayleigh wave at Semeru volcano
is shorter than that of Sakurajima volcano. Amplitudes of Rayleigh waves correlate with the
amplitudes of the air-shock. The amplitudes of the Rayleigh wave and air-shock at Semeru volcano
are 1-2 orders smaller than those of Sakurajima volcano and 1 order smaller than that of
Suwanosejima.

Keywords: Semeru volcano; explosive eruption; eruption earthquake; air-shock



