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Fig. 2.3.1. Distribution of stations used in this analysis. The star denotes the Tono ACROSS transmitter. The large

triangles represent the stations used for calculating the transfer function, and the small triangles
represent other telemetery stations transmitting to JMA.
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Fig. 2.3.2. Comparison of the transfer function Hzt at NNHOUH in the time domain obtained by the 5th
transmission (top) and the 4th transmission (bottom). The noise level is indicated by the green line.
Calculated travel times (JMA2001, Ueno et al., 2002) are also indicated by the vertical lines.
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Fig. 2.3.3. Comparison of the amplitude of the transfer function Hzt at N.HOUH in the frequency domain obtained
by the 5th transmission (black dots) and the 4th transmission (red dots). Error bars are also depicted.
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Fig. 2.3.4. Six components of the transfer function tensor at N.HOUH. P arrivals calculated by JMA2001 travel
time table (Ueno et al., 2002) are indicated by red lines, and S arrivals are indicated by blue lines.
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Wb, FHIE -t (2006) (&K DIERITHER Liz/ hASU T LA FRITIZ KD &, PIEOEBRS AL NASW & 72>
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LHZ IR TWRNGEERH 2 <, 10—20Hz DFFI TR &, HIBRINERIZ e D ARIEE T2 < & ADOHGELED B R -
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Fig. 2.3.5. Particle motion of six components of the transfer function at N.HOUH. (a) Particle motion of P wave
portion (travel time 10 to 11s). The upper three figures represent the radial forces, and the lower figures
represent the transverse forces. (b) Particle motion of S wave portion (travel time 17.5 to 18.5s). The
upper figures represent the radial forces, and the lower figures represent the transverse forces.
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Fig. 2.3.6. Record section for transfer function of Hrr(f) (left) and Hitt(t) (right). Twelve Hi-net stations with an
epicentral distance of 10 to 65km are depicted. The station code is indicated on the right side. The
amplitude is normalized by the reciprocal of the epicentral distance. Horizontal axes denote travel time
reduced by 6km/s. Calculated travel times (Ueno et al., 2002) are indicated by red and blue lines.
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Fo &V LIEE ARV, BEEITFEEE(LE L TWD LIRS, R S EED D Hit IZHOW T Th 5,
DFEY, —HHIIEEDBREL 2o TN DOTIERL, 1| FfEHT 5 EILORIEIZRE D L) 2 & T, KURSBKE
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Fig. 2.3.7. Temporal change of the transfer function (a) Hrr(t) for P wave portion (top) and (b) Hti(f) for S wave
portion (bottom). Fifty-four transfer functions are calculated for every 10days. The upper figures
indicate the difference of transfer functions from the first trace. The lower figures indicate the
overwriting transfer functions themselves and error level (green lines).
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Fig. 2.3.8. Map of the ACROSS transmitter and seismic stations used in this analysis. The large star indicates the
seismic ACROSS transmitter installed at Mori-machi. The small stars indicate other seismic ACROSS
transmitters in Tokai area. The magenta circles indicate seismic stations (Hi-net and JMA network) used
in this analysis. The profile line in 2001 seismic experiment is drawn by the magenta small circles, and
the stations of temporary network conducted in 2008 (Kato et al., 2009) are drawn by the blue small
circles. The low frequency events are plotted in the cyan dots. The broken line indicates the assumed
rupture area of the Tokai earthquake.
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respectively. The length of stacking is 78 days. The broken yellow line denotes the decay line
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Fig. 2.3.11. Spatial variation of signal level. The dotted circles denote stations whose SN ratios are less than 2.
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Fig. 2.3.12. Spatial variation of noise level.
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Table. 2.3.1.
List of the time length to get SN ratio greater than 3 or 5, and the SN ratio with 136 days stacking. Distance and
azimuth of each station from Mori-machi transmitter are also shown in this table.

CODE distance  azimuth SN>3 SN>5  SN(136d)

(km) (deg)
N.MRIH 291 11.92 1 1 566.00
N.FKRH 5.30 214.04 2 3 38.71
N.KGWH 8.38 65.34 1 1 99.22
N.TNRH 9.81 329.99 1 2 46.96
N.KNEH 17.40 47.73 6 17 13.68
N.OHSH 17.90 156.92 103 3.33
TAKISA 20.06 277.94 11 33 10.10
N.TT2H 21.18 335.86 3 8 20.94
N.INSH 25.08 270.05 35 74 6.19
N.HMMH 25.45 223.67 73 3.89
N.FJEH 25.80 69.85 10 27 11.33
N.OKBH 31.65 65.30 8 23 12.62
N.KMTH 33.66 49.02 4 11 16.25
N.TOEH 33.71 324.43 1 31 10.44
N.HOUH 33.89 302.95 39 135 5.03
N.HKWH 34.31 31.98 15 43 8.40
KUROMA 35.95 43.49 14 38 9.38
N.ARIH 37.86 245.30 1.89
N.MKBH 39.01 265.33 73 3.99
N.MSKH 40.37 0.00 4 11 17.22
N.SSRH 41.58 279.83 2.08
N.MS2H 43.17 357.86 18 48 7.78
N.TYEH 43.22 333.87 11 38 9.71
N.THNH 45.76 263.31 2.80
N.SIZH 47.34 48.83 60 4.27
N.TDEH 49.66 285.27 35 100 5.76
N.STRH 50.97 314.23 52 4.54
N.MSNH 51.50 359.09 51 4.56
N.TYHH 53.40 249.47 2.59
N.SZUH 55.39 53.50 89 3.61
N.SONH 57.60 24.39 36 118 5.34
N.HRYH 59.80 331.90 24 67 6.94
N.SMYH 61.34 291.98 69 3.96
N.ASUH 64.37 301.86 32 88 6.07
N.ASHH 64.66 311.49 36 119 5.26
N.OKZH 65.40 282.85 2.33
N.KSHH 67.64 314.52 32 90 5.89
N.ABNH 68.33 251.09 1.72
N.HYKH 75.58 28.47 2.80
N.TKGH 75.62 355.93 116 3.21
N.HAZH 76.13 266.39 63 415
ATSUMI 76.19 253.33 74 3.88
N.NS2H 76.64 92.72 1.87
OBARA 78.72 307.94 23 45 8.03
N.NTGH 81.05 328.59 212
N.ANJH 81.08 277.92 1.52
N.MIZH 84.12 101.89 1.95
N.HYNH 84.83 23.50 2.33
N.ATMH 85.39 253.76 92 3.57
N.MCTH 91.88 263.75 1.60
N.KGIH 95.71 303.38 253
N.YOTH 95.81 319.23 57 4.41
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Fig. 2.3.14. Six components transfer function tensor obtained from low-frequency transmission for (a) N.MRIH and
(b) N.TOEH station. The stacking length is 453days.
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Fig. 2.3.15.  Map of station distribution used in this analysis, and the azimuthal division (A-F) in record section
shown in Fig. 2.3.16.
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Fig. 2.3.16. Record sections of the transfer functions (Htt). The azimuthal range (A-F: same as in Fig. 2.3.15) is
different for each section.
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Fig. 2.3.17. Assumed 3D velocity structure in NW direction from Mori-machi for S-wave calculating travel time in

map view (top) and cross section (middle).

Record section of Htt in the same direction is shown in the

bottom figure. The calculated travel time assumed above structure is overlaid on the figure.
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Fig. 2.3.18. The temporal variation of instantaneous amplitude (envelope) (left) and the instantaneous phase (right)
for N.MRIH in upper figures and N.TOEH in lower figures. The difference from the reference term is
displayed by color scale. All the 6 components of transfer functions are plotted. Vertical axis shows
days from 2007/3/29 and horizontal axis is travel time.
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2.3.2.5 FEBZE(

WANNABD LA B BB L 2 7R Uiz, AERZ L E2 RO BT, — IR REI CAHIBIME 2 715 L 1 B HARS
MREL Teo e A LD FEE VDD, ZOFETET =207 ) U7 (ZO%A12001 ) Lh/ha
WEERIET 2 2 R TERY, 2 2 TARNIEREEE C7 7 A AT MVONFHZEDN D EREZ RS 2 FEE
Wz, 2 Z CRRIZ LA R LI WIERIRIN T i BB OF — 4 OIREEEE h) b+ 5, BEBORESIZ 1 HE#
TE LT )i Z U TRBSEII S A A U T ARiER S 2 Hif) & %, WD 1 7 DT, AniBIs o JE B R 41
X 1Hz &72 %, EEEZRHIOT —XIZLT=DT, BHOT—2 L iFEHOT =X D7 a AARYT LS ()i
Sil (fk) = Hl* (fk)H,(fk)
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Temporal travel time change for N.MRIH. 4 panels represent (1) Hrr, travel time: 1.5 - 2.5 s, (2) Hrr,
travel time: 2.5 - 3.5 s, (3) Htt, travel time: 1.5 - 2.5 s, and (4) Hit, travel time: 2.5 - 3.5 from top to
bottom. Horizontal axis is start date of each stacking and vertical axis is travel time difference form
the reference (first) term of stacking in millisecond. The travel time difference is calculated everyday.
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Temporal variation of meteorological observation at Hamamatsu observatory of JMA. The daily value
for air pressure, air temperature (dotted lines: lowest and highest temperature in a day), precipitation,
and cumulative precipitation with detrending and adding constant to avoid minus value are shown
from top to bottom.
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Fig. 2.3.21.  Correlation diagram between the travel time difference and air pressure (left figures) the air
temperature (right figures). Vertical axis represents the meteorological parameters (pressure or
temperature) and horizontal axis is the travel time difference in millisecond. The broken lines connect
adjacent data.
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Fig. 2.3.22.  Magnitude-time diagram of earthquakes, which occurred around Kakegawa. The swarm occurred
between 2007/11 and 2008/01. The unified event catalog determined by JMA is used.
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Fig. 2.3.23.  (a) The time windows of calculating travel time change for selected stations. (b) Temporal travel time

change from first term for transfer functions Htt. The time interval for calculating transfer function
varies by stations considering signal-to-noise ratio.
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Fig. 2.3.24.  (a) The time windows of calculating travel time change for N.TT2H. (b) The temporal variation of
travel time at N.TT2H in tt-component (Hft).
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Fig. 2.3.25.  (a) The time windows of calculating travel time change for N.-TOEH. (b) The temporal variation of
travel time at N.TOEH in tt-component (Hft).
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Fig. 2.3.26.  Histogram of low-frequency events (or tremors) from the unified event catalog determined by JMA.
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Fig. 2.3.27.  Amplitude and phase of the transfer functions obtained by the low-frequency (blue curves) and the
high-frequency (green curves) transmission. The error bars are also plotted.
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Fig. 2.3.29. The combined six-components tensor transfer functions for N.MRIH (left) and N.FKRH (right)
stations.
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Fig. 2.3.30.  Spectrogram of transfer functions at N.MRIH (left) and N.FKRH (right) stations.
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