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Abstract

A temporal variation in P wave velocities has been revealed in the Kanto-Tokai regions with
observations of signals generated by repeated explosions. The total variation is the response of the
crustal rocks to three elemental processes of the stress changes in the crust, tidal variations,
accumulation of tectonic stress, and stress changes associated with a large earthquake. The
sensitivity of the fractional wave velocity change to stress is estimated to be 0.1~0.01 (Mpa) . The
results suggest that the stress variation in a field within which an large earthquake is prepared can
be monitored by observing seismic wave velocities.
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Fig. 1. Locations of shot point, seismic stations, and fault of the 1980 Izu-Hanto-Toho-Oki earthquake. The shot point
and the stations are indicated by the star and the dots, respectively. The two stations on Izu-Oshima Is. used in this
study are indicated by the characters N (Nodahama) and S (Senzu). Character U indicates Ukihashi station.
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Fig. 2. Seismic waves recorded at Ukihashi station. These signals are recorded by an identical vertical seismograph

whose natural period of the pendulum is one second.
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Fig. 3. Temporal variations of travel time. The variations observed at 15 stations shown in Fig. 1 are plotted as a
function of shot time. The travel time changes are relative delays from the travel times for the fourth shot. The
values of the two stations on Izu-Oshima Is. are depicted by solid squares and circles.
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Fig. 4. Average temporal variation of the travel
times of the two stations on Izu-Oshima Is.

0000000 —-100~40pgal 0000000000,
oooooe200000, DODODOOOODOOOOO
0000 10msec000000. O0O0DO0O0O0DOOO
o000 2mO0O00OO.

000000000, 0000 (0062g) 0000
Joo0o0o0000O00oO00O0O0O0OoOoOoOoOoOoooo
5000. 0000000000, 000000000
000, booo0o0o0oOo0oO0OoOoooO, ooooo
00 POODDOOOOODOO. O0O0ODOOODOOO
80000 10msecO0 00, OOODOOOOOOOO
0oooog, 0000000o0oo0oo0oooooo, O3
00 40000000000000000000000
oo.

oooo, 050000000, 300000000
0oo00o00Ooooog, 10~30000000, 0
000000000000o00. 000, 2000 30
00000000 4msec000000000000O
00, oo0o0o0o00oO00oO0oOoOoOooOooOoooo
000000000000o000. og, 200 979
012050) 0300 (19800 120 110) DOOO,
000000000 (19800 60 290, Mo=7X10"7
Nm (Takeo, 1988)) 000 0O000. 00000000
0000 20kmO00000, 000000000000
00000000000oooo (M. 0ooooo
J00000000000000O00OooOoooooo
ooooooooo (oo, 2002). 00, 00000
0o000oO00oO, 05000000000000, O
00000000000 000000MmoOnD 2000
00000000000 15msec/year D 0000,

0000040, 0000000000000000
000000O0O0dO, 00s300000oo0ooooo
ooodooodoo. 000, )ooooooooooo

— 222 —



oooooooooooooooo

Secular component (msec)

12 I
4L h

1979 1980 1981 1982 1983 1984 1985 1986
Year

Fig. 5. Secular and coseismic components of the
travel time variation. The residual values after
subtracting the theoretical tidal component from
the observed variation are plotted. A linear
decreasing trend with an upward step in 1980
explains the whole residual variation well.
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Fig. 6. Sensitivities of fractional wave velocity to
stress. The sensitivities are shown as a function of
the base line lengths of the measurements. The
stress conditions of the individual measurements
are indicated by several symbols : circle : a static
experiment, square : tidal stress, triangle : tectonic
stress, diamond : coseismic stress change. B : Birch
(1960), D : De Fazio et al. (1973), R : Reasenberg and
AKi (1974), S : Sano et al. (1999), T : this study, Yk :
Yukutake et al. (1988), Ym : Yamamura et al. (2003).
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