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Fig. 1 Map of Sakurajima volcano with infrasound
and seismic stations of ARM and HAR (solid
symbols), respectively. A white symbol labeled by
KUR denote a station equiped with visible and

infrared video monitoring systems.
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Fig. 2 Temporal changes in the recent 1.5 years of cloud temperatures measured by an infrared thermal camera from

KUR (upper) and peak amplitudes of infrasound waves recorded at ARM (lower). Gray colored periods indicate the

occurrences of eruptions at Showa crater (data was obtained until the end of May 2009). No thermal data was

obtained since May 20, 2009, due to maintenance of the observatory itself at KUR.
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Fig. 3 Snapshots of the explosive eruption occurred
at Showa crater at 20:23 on May 30, 2009, which

were captured from the internet streaming video of

Kyushu Regional Development Bureau, MLIT. A
picture of upper left (a view from Nojiri, southwest
of Sakurajima) was unfortunately captured at the
different time of the eruption due to a failure of our

system. KRDB holds the copyright of these pictures.
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Fig. 4 Infrasound and seismic waveforms observed at ARM (two columns at left-handed side) and HAR (those at
right one), respectively; Events at (a) 17:21 on February 3, (b) 16:58 on April 2, (¢) 01:06 on March 10, and (d)

05:22 on March 10. Close-up waveforms of each initial part with a fixed time window of 3 s are also displayed.
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Fig. 5 Stacked waveforms of infrasound and seismic signals (vertical and radial components) drawn by gray lines and

their average responses by black lines. Infrasound waveforms were categorized into three types with (a) no preceding

(11 events), (b) normal preceding (37 events), and (c) stagnated or pulse-like preceding phases (33 events). Nine

events of the recent summit eruptions are also displayed by the same manner in (d).
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Table A1 List of eruptions at Showa crater in 2009

analyzed in the present study

Table A1 (continued)

type of date time  peak amplitude
infrasound  (mm/dd) (hh:mm) at ARM (Pa)
normal 04/04 16:41 89.5
preceding 04/04 17:23 62.8
04/04 20:15 18.4
04/05 07:56 12.4
04/09 15:31 28.8
stagnated or 02/01 17:17 58.7
pulse-like 02/03 20:49 9.3
preceding 02/04 02:50 22.7
02/04 07:15 31.1
03/07 20:10 32.4
03/08 05:45 39.0
03/09 00:34 52.9
03/09 03:23 57.9
03/09 23:16 43.9
03/10 01:06 108.2
03/10 04:23 41.6
03/10 05:01 20.9
03/10 05:22 99.5
03/14 18:55 18.4
03/14 20:01 9.9
04/02 03:57 13.1
04/02 04:49 12.5
04/02 07:00 19.8
04/02 17:13 71.3
04/02 18:32 76.9
04/03 03:02 19.7
04/03 06:58 10.8
04/03 13:23 57.1
04/03 16:00 32.4
04/03 20:45 27.6
04/03 21:40 40.2
04/03 22:10 23.8
04/05 03:48 77.9
04/05 04:47 55.9
04/05 05:35 33.9
04/05 12:42 10.7
04/05 18:27 28.3
04/05 19:24 12.1

type of date time peak amplitude
infrasound (mm/dd) (hh:mm) at ARM (Pa)
no preceding 02/01 09:41 43.0
(shock) 02/01 19:57 78.5
02/02 06:26 136.1
02/02 11:09 66.1
02/03 17:21 159.9
03/08 01:52 32.6
03/08 05:11 4.9
04/02 15:04 173.8
04/03 01:16 13.6
04/03 09:44 22.9
04/04 09:41 11.1
normal 02/01 11:25 25.3
preceding 02/01 18:35 28.6
02/01 20:22 34.4
02/02 04:57 39.8
02/02 14:26 17.0
02/03 16:32 101.4
02/04 01:26 20.7
03/01 07:53 79.2
03/03 16:01 78.5
03/08 09:16 46.5
03/08 09:26 43.0
03/08 20:13 121.3
04/02 16:58 126.3
04/02 17:39 25.0
04/02 19:11 36.0
04/02 21:23 5.9
04/03 08:24 11.4
04/03 09:01 17.8
04/03 09:17 8.2
04/03 09:35 30.4
04/03 10:09 33.0
04/03 10:16 7.7
04/03 11:18 89.7
04/03 18:37 63.7
04/03 19:41 26.5
04/03 19:59 25.6
04/04 00:47 36.1
04/04 03:47 135.0
04/04 05:57 30.0
04/04 08:37 20.4
04/04 14:09 100.6
04/04 15:25 74.4
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Synopsis

We investigated the characteristics of observed infrasound and seismic records associated with 81
eruptions at Showa crater of Sakurajima volcano that occurred during the period from February 1 to April 9,
2009. From a staking procedure of infrasound records, three types of the preceding phase were clearly
recognized as no preceding type, normal preceding type and stagnated or pulse-like preceding type, prior to
the onset of the main impulsive phase. On the other hands, applying same method to seismic records, three
characteristic phases could be identified in the initial part; the first one was the P wave which would
produced at a deeper portion of the volcano and the third one was the Rayleigh wave as same as the LP phase
of explosion earthquake of the summit explosion. However, the second phase of the Rayleigh wave have not
been observed at the summit eruptions, which would become a key feature for understanding eruption
processes of Showa crater.

Keywords: Sakurajima volcano, Showa crater, infrasound wave, seismogram, stacking, eruption

mechanisms
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