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Fig.2.4.2. Array observation site of station 3.
This photo was taken from station
5.

Fig. 2.4.1. (a) Map of locations of the ACROSS transmitter and seismic
array. (b) Geometry of stations of the seismic array.
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Fig.2.4.3. Block diagram and photos of the seismic observation system.
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Fig.24.4. (a) Observed UD component seismograms at station 3 from 1000 to 1100 on January 27, 2008. (b) Time
series of hourly RMS amplitude of the UD component at station 3 in January 2008.

Table 2.4.1. Parameters of the seismic stations on the array site.

Station Latitude Longitude Natural freq. of Data Observation Number of

code (Deg.) (Deg.) seismometer Logger period stacks (days) ot
1 34. 803653N 138. 152327E 2Hz LS7000XT x1 172 MRT
2 34. 803348N 138. 152759E 2Hz, LS7000 %2 80 Shizuoka Univ.
3 34. 803066N 138. 152900E 2Hz, LS7000XT %1 201 MRT
4 34. 802441N 138. 152010E 2Hz LS7000XT %1 212 MRT
5 34. 802344N 138. 152615E 2Hz LS7000XT x1 212 MRT
6 34. 803071N 138. 154295E 2Hz, LS7000XT X1 164 MRT
7 34. 803166N 138. 154360E 2Hz LS7000 %2 81 Shizuoka Univ.
8 34. 802931N 138. 154878E 2Hz LS7000XT x1 153 MRT

1) 2007/11/30 to 2008/7/1 %2)  2007/9/14 to 2008/1/24
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Fig.2.4.5. Reduction of noise level and appearance
of signal on data stacking for the EW
component at station 3.
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Fig.2.4.6. Top: Theoretical spectrum at the ACROSS transmitter. Bottom: Stacked data spectra of the EW
component at the array. (a) Amplitude spectra. Black dots indicate signals, and gray dots indicate
noise. (b) Phase spectra. Black dots denote signals.
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Fig.2.4.7. Transfer functions between the ACROSS transmitter and the array for the Hrr component. (a)
Amplitude spectra. (b) Waveforms in the time domain. Thin green line along each base line of 2sec
indicates the estimated noise level (o).
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Fig.2.4.8. Six components of transfer functions between the ACROSS transmitter and the array in the time domain.
Thin green line along each base line of 2sec indicates the estimated noise level (o).
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Fig.2.4.9. Fig. 2.4.10.
Array response function defined by equation (2) as a Theoretical distribution of semblance as a function of s,
function of s, and s, for 3.5Hz, 5.5Hz, and 7.5Hz. and s, for a plane wave that has an apparent slowness of

0.2sec/km and arrives from the ACROSS transmitter. The
plane wave consists of one cycle of a sinusoidal wave of
35Hz, 55Hz, and 7.5Hz. The arrows indicate the
direction from the ACROSS transmitter to the array. The
contour interval is 0.2.
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Fig.24.11. (a) Ray tracing based on a three-dimensional P wave velocity structure. Black circles denote
hypocenters of M21.0 earthquakes (2007/1/1 to 2008/12/31) relocated by the three-dimensional
structure. (b) Slowness vector estimated by (a). The solid arrows indicate the direction from the
ACROSS transmitter to the array.
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Fig.24.12. (a) Results of semblance analysis for the UD component waveforms of the natural earthquake presented in
(d). Top: Band-pass-filtered (3.51Hz to 7.51Hz) seismograms at the array. Bottom: Time series of maximum
semblance value for variables of s, and s,. The back azimuth is defined as tan'1(sx/sy) where s, and s, give
the maximum semblance, and slowness is defined as (s *+s,’)". The red P and S symbols and the solid
lines indicate theoretical travel time based on a one-dimensional velocity model. The green dashed line
indicates the direction from the array to the epicenter. (b) Results of semblance analysis for the EW
component. (c) Distribution of semblance as a function of s, and s, at lapse times (a and b) in (a) and (b). The
diagrams a and b are for the time window of 0.3sec duration. The solid arrows indicate the direction from the
epicenter to the array. The contour interval is 0.2. (d) Map of locations of seismic array and the epicenter used
for semblance analysis in Fig. 2.4.6.
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Fig. 2.4.13. (a) Results of semblance analysis of the transfer function for the Hrr component. Top: Waveforms of the
transfer function at the array. Middle: Distribution of semblance as a function of slowness and lapse time, where
slowness is the radial component of the slowness vector. Bottom: Time series of maximum semblance value
for variables of s, and s,. The back azimuth is defined as tan'1(sxlsy) where s, and s, give the maximum
semblance, and slowness is defined as (s,+s,%)"”. The colored P and S symbols and the solid lines indicate P
wave and S wave theoretical travel times based on the three-dimensional velocity model (Fig. 2.4.11). The
green dashed line indicates the direction from the array to the ACROSS transmitter. (b) Results of semblance
analysis of the transfer function for the Htt component. (c) Results of semblance analysis of the transfer function
for the Hzr component. (d) Distribution of semblance as a function of s, and s, at lapse times (a~g) in (a), (b),
and (c) for the time window of 0.3sec duration. The solid arrows indicate the direction from the ACROSS
transmitter to the array. The contour interval is 0.2.
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Fig. 2.4.14.

Top: Distribution of semblance presented in Fig. 2.4.13(c).
Bottom: Examples of slant stacking for the Hzr component
waveforms in the direction from the array to the ACROSS
transmitter with slowness 0.12sec/km. The colored P and S
symbols indicate P wave and S wave theoretical travel time
based on the three-dimensional velocity model (Fig.
24.11).
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