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3-D Seismic Velocity Structure beneath the Edifice of Central Cones of Aso Volcano
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A three-dimensional seismic velocity structure in the edifice of the central cones of Aso Volcano is obtained
from a tomographic inversion to seismic data of a controlled source experiment ASO98. The three dimensional P
wave velocity structure with dimensions of 12 km X9 km X2 km is derived from 1207 P-wave first arrivals at 296
temporary stations for six explosions. The entire velocity structure obtained includes higher velocities than those
of any previous velocity models down to 0.5 km of altitude above sea level. A high velocity zone and a low-velocity
zone are revealed in the obtained velocity structure. The high velocity zone lies toward WSW direction from the
active crater. The strike of this high velocity zone is coincident with the general alignment of the central cones and
with a trend of the high gravity anomaly in this area. The high velocity zone is inferred as dykes or volcanic
deposits with dense materials from its coincident location with the high gravity zone and drilling core samples in
the vicinity. The low velocity zone is located in the northwest flank of the central cones. The low velocity zone
implies deposits with low density and low velocity material beneath the northwestern flank.
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Fig. 1. Locations of temporary seismic stations of ASO98 network. Origin of the local coordinate system is
assigned at the bench mark AVL-14 (131° 04" 33.64"E, 32° 52" 46.87"N, 1199m A. S. L.). Open stars
represent shot points. Cross symbols are temporary stations of ASO98. A solid circle indicates the drilling
site, N3-AS-1, by New Energy Development Organization (1992). Solid triangles are the major summits of
the central cones (KOM: Komezuka, OJO: Ojo-dake, KSM: Kishima-dake, NRO: Narao-dake, TAK:
Taka-dake, EBS: Eboshi-dake, OKM: Okamado-yama, YMN: Yomine-yama). KUS and CRA mark
Kusa-senri and the active crater, respectively. AVL is Aso Volcanological Laboratory, Kyoto University.
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Fig. 3. An example of seismograms for the shot S2.
Arrows indicate a phase with an apparent
velocity of 7.7km/s (A) and a phase with a
velocity of 3.7 km/s (B).
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Fig. 7. Results of the impulse tests. Two models with an isolated anomaly block is tested. Inner frame in each
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3.0, 0.0). (d) The reconstructed image of the model of (c).
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Table 1. Statistics for each result in different grid
configurations. A common velocity structure,
Model ASO98, is assigned as the initial model
for each grid configuration.

Mean Residual Solution

Grid residual variance . variance
2 residual %

(s) (%) (x10°°)

2201 0.021 0.011 0.105 1.18

2101 0.042 0.007 0.093 1.66
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Table 2. Statistics for each result in different
velocity ~ profiles. A common  grid
configuration, Grid 2201, is applied for each
velocity  profile. The “Iteration”
represents rounds of model updating.

value

Mean Residual Solution
Model residual variance ", variance [terations
2 residual 6
(s) (%) (x10°%)
ASO098 0.021 0.011 0.105 1.18 23
S91 0.021 0.007 0.089 6.20 123
081 -0.116 0.013 0.161 7.57 38
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Table 3. Travel time residuals of each shot for the
final result.

Mean Residual

Shot residual variance
() (sz)
S1 0.082 0.009
S2 -0.066 0.009
S3 -0.008 0.006
S4 -0.036 0.003
S5 0.060 0.008
S6 0.170 0.004
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