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Abstract

We conducted broadband seismic observations of artifical explosions on December 1,
1994, in the Kirishima volcanic area, southern Kyushu, Japan. We clarified the dominant
characteristics of wave-propagating paths in this area and the potential of broadband
seismic observations for artifical sources. We analyzed seismograms at three sites located
around one of the shot points (near Karakuni Dake) at distances shorter than 1.3 km.
Apparent P-wave velocity and temporal decaying factor of P-coda wave (Qp") in the
frequency range of 1-16 Hz are estimated to be from 2.6 to 3.2 km/s and from 0.03 to
0.1, respectively. Differences among the three sites suggest strong heterogeneous
geological structures in this area. Seismograms recorded by a broadband seismometer

(STS-2) are found to be different from those recorded by a short-period vertical

seismometer (L-22D, with a natural period of 0.5 s) . This appears to be due to waves in
alow frequency range around | Hz. In conclusion, broadband seismic observations of
artifical sources in a volcanic area provide more informations on the difference in
geological structure and heterogeneities of subsurface materials than those obtained using

conventional short-period seismometers.
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Fig.1 Location of six shot points (S1-S6) and three STS-2 observation sites. The circled stars and
squares denote the shot point (S2) and observation points (KVO, ROAD, and ERF), respectively.

Table.1 Summary of three observation sites and shot point (S2).

Observation Location Distance Altitude Azimuth
point (Latitude, Longitude) (km) (m)
KVO Kirishima Volcanic Observatory 0.588 1190 314.0°
(31° 56'37.32" ,130° 50'29.52")
ROAD - Asphalt of the Kirishima Road 0.875 1200 191.5°
(31° 56'3.14" ,130° 50'42.11"")
ERF Cabin of an open-air bathing point 1.305 1210 49.5°

(31° 56'53.66" ,130° 51'26.29")

Shot point Latitude Longitude Altitude(m)
S2 31° 56'27.91" 130° 50'47.74" 1190
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Fig.2 Three-component (radial, transverse, and vertical) veloci'ty seismograms recorded at KVO, ROAD
and ERF for shot S2 on December 1, 1994. The initial time of each seismogram represents shot

time of S2.
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Fig.3 Arrival time (arrow) of each record (radial component).
Table.2 Apparent velocity of P-wave .
Observation Distance Travel time Apparent P-wave velocity

point (km) (s) (km/s)

KVO 0.588 0.224 12.625

ROAD 0.875 0.278 3.147

ERF 1.305 0.403 3.238
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Fig.4 Spectra of three-component seismograms recorded at three observation sites.




Fig.5 Three-component bandpassed waveforms at three observation sites: (a) 1-5Hz, (b) >-1UHz and
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Fig.6 Plot of Q" in logarithmic scale versus frequency with linear regression lines at each observation
site.
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Fig.7 Comparison of vertical-component velocity seismgram at ROAD recorded by two different
types of seismometer (top: STS-2 and bottom: L-22D) for the shot at 2:05 on December 1,1994,
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Fig.8 Vertical-component spectra at ROAD recorded by STS-2 (left) and L-22D (right).
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Fig.9 Comparison of bandpassed vertical-component waveforms at ROAD recorded by STS-2 (top)
and L-22D (bottom): (a)1-2 Hz, (b) 2-4 Hz, (¢)4-8 Hz and (d)8-16 Hz.
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