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Seismic Array Observation Close to the Active Crater at Suwanose-jima Volcano, Southwest Japan
for the Period from October to November 2010
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Synopsis

We conducted a small-aperture seismic array observation at Suwanose-jima volcano
for the period from 1 October to 18 November 2010. The seismic array consists of 13
elements of short-period seismometers and 5 data loggers. We perform array analysis for
continuous seismic records observed during this period to investigate the wave-field
properties of several episodes of volcanic tremors and 30 explosion earthquakes.
Averages of the slowness values and back azimuths of volcanic tremors are estimated to
be 0.8—1.4 s/km and 0°—40°, respectively. This suggests that the tremor wave consists of
body and surface waves that propagate from the active crater. The array analyses and
particle motions of explosion earthquakes indicate that the initial parts of the waveforms
of explosion earthquakes are S waves that come from the direction of the active crater.
The slowness values of the S waves of the explosion earthquakes are 0.3-0.5 s/km.
Variation of the slowness value reflects the depth change of the explosion sources.
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Fig. 1 Location and configuration of the seismic

array. The upper insert shows the location of

Suwanose-jima, and the lower inset shows the

configuration of the array. Plus symbols show

broadband seismic stations. A solid Star shows the

site we found several hot bombs.
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Table 1 Array elements locations, sensors and data loggers

Station code  Station location Sensor L22-D vertical Data logger
Latitude (°) Longitude (°) Altitude (m) Sensitivity ~ Natural h
(V/m/s) period (s)
Al 29.637374  129.711683 725.4 59.35 0.50 0.692 EDR-7700
A2 29.637270  129.712151 728.2 58.92 0.52 0.707  EDR-7700
A3 29.637007  129.711682 725.1 61.42 0.51 0.715  EDR-7700
A4 29.636871 129.712623 720.9 59.14 0.51 0.709  EDR-7700
A5 29.636687  129.713063 715.3 60.32 0.50 0.727  EDR-7700
A6 29.636656  129.712136 718.5 62.20 0.53 0.710 EDR-7700
A7 29.636880  129.711915 724.5 59.70 0.53 0.713  EDR-7700
A8 29.636629  129.711629 726.9 57.91 0.52 0.693  EDR-7700
A9 29.636069  129.711396 733.0 60.96 0.52 0.742  EDR-7700
Y1 29.637087  129.711910 724.1 60.50 0.50 0.669 HKS-9550
Y2 29.636950  129.712096 723.1 64.18 0.49 0.705  HKS-9550
Y3 29.635826  129.710925 722.7 60.79 0.50 0.691 HKS-9550
Y4 29.635650  129.710665 719.2 60.25 0.49 0.693  HKS-9550
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Fig. 2 Maximum amplitudes (stars) of seismic waves of explosive eruptions obtained by a broadband seismometer at

station SWA. The fine line shows the vertical component amplitudes of background tremors for the array. The

amplitudes are root mean squares for 1-min windows.
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Fig. 3 Time evolution during 10 minutes of the array analysis results of a episode of volcanic tremor in the 2-4 Hz

band. From top to bottom, the seismograms of the array channels, the semblance values, the apparent slowness, and

the back azimuth are displayed. The solutions with semblance values greater than or equal to 0.75 shown with red

circles and the others with smaller solid circles.
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Fig. 5 Time evolution during 10 s of the array analysis
results of an explosion earthquake in the 2-4 Hz band.
The time displayed at the top corresponds to the start
of the array data. The solutions with semblance values
greater than or equal to 0.6 are shown with open
circles ant the others with smaller solid circles.
Vertical lines with circles indicate the uncertainties of
the solutions. The dashed line in the semblance panel
is the 0.6 threshold. The horizontal dashed line in the
back azimuth panel represents the geometrical
array-crater direction. The vertical gray band indicates
the solutions in the S-wave time window. The
double-headed arrows show the time difference

between S wave and surface wave arrivals.
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Fig. 7 Time evolution during 10 minutes of the array analysis results of two episodes of volcanic tremor and a
explosion earthquake in the 2-4 Hz band. The panels and symbols are same as Fig. 3.
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