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Abstract :

Two decades have passed since the Large-Scale Eanhquake Countermeasures Act was passed in 1978 When Ishibashi
stated that the anticipated Tokai earthquake was impending and advocated the necessity of measures against the
anticipated disaster in 1976, the grounds of his warning were rather qualitative : Suruga Bay and the region south of it was
consider\ed a seismic gap of the first kind and large crustal strains were known to have accumulated in western coastal
Suruga Bay. In this paper, we show the extent to which it has become possible to esﬁrhat’e the state of interplate
coupling and . discuss the possibility to detect precursors of the Tokai earthquake. : )

Because the Tokai earthquake is expected to be a great interplate earthquake occurring in ﬂle subduction zone, it is vital
to determine ’,fhe coupling state between the oceanic‘a.nd continental plates. So far, we have precisely modeled the
configuration of the subducted Philippine Sea slab in the Tokai region using hypocentral data of recent earthquakes .
A noticeable feature of the configuration is that the slab warps downward in the middle of this region, deepening toward
the west in the eastern part and inclining northward in the west. The deepest portion of the Tokai ‘slab is in the northwest.
The seismicity in the slab is conspicuously high in a narrow zone NNW-SSE where the slab steeply changes its gradient.
This correspondence between the slab curvature and the spatial djstribution"of seismicity suggests strongly that
seismogenetic stress in the slab mainly originates in slab bending at local sites in ghe course of subduction . That
earthquake mechanisms in the high seismicity zone are mostly normal fault (Noguchi, 19%) also seems to support this
idea. o '

Using data from a dense network of GPS stations in the Tokai region, Sagiya (1998) calculated crustal displacement
relative to the Okhotsk plate and showed that the displacement vectors at points around Ise Bay rotateclockwise
somewhat compared to those at points in eastern Suruga Bay. This implies that the Philippine Sea slab subducts more
northerly in the west. Directions of back-slip -vectors obtaiﬂed by inversion analysis of the displacement field show the
feature more clearly. We believe this mode of subduction is related to the above slab configuration.

Inversion analysis using GPS data which indicates a large backlip in the sea to the south off Omaezaki (Sagiya1998) is
not consistent with the estimation of the locked region deduced based on seismicity analyses by Matsumura (1997).
Having studied the characteristics of the spatial distribution of source mechanisms and the hypocentral distribution of
earthquakes in the subducted slab and in the ﬁpper crust, Matsumura (1997) surmised that the locked region is beneath
inlands on the west coast of Suruga Bay. It is not clear why the two estimations about the strongly coupled area obtained
by independent methods do not coincide. We expect, however, that the discrepancy will be dissolved once we understand
the mechamsm arid details of interplate coupling better.

Qur strategy for successfully predicting the Tokai earthquake is as follows: Flrst, we study the evolution of the interplate
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coupling state. Then, by comparing our coupling state estimate to the results of computer simulations of subduction, we
estimate how far the plate interface has matured toward earthquake occurrence. Finally, based on an evolving
understanding of the coupling state, we attempt to identify short-term real-time earthquake precursor. Compﬁter
simulations show that intermediate-term and short-term precursors should be observable before a great interplate
" earthquake, although the patterns of their appearance may differ if considerable inhomogeneity exists in friction parameters
on the plate boundary (Kato, 1998). Substantial precursory crustal deformation was observed just before the 1944
Tonankai and the 1946 Nankai earthquakes, so that we anticipate that similar precursors should be observable within days
to hours before a mainshock throdgh continuous observation of crustal deformation using strain meters, tilt meters, and
extensometers. We show that it may be possible to detect crustal deformation from half a day to one day before earthquake
occurrence, if a slow precursory slip as large as the slip estimated to have occurred at the interplate boundary just before

the 1944 Tonankai earthquake océurs in the crustal deformation observation network.
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X1 Equidepth contours of the subducted Philippine Sea plate in the Tokai region and eplcentral distribution of earthquakes in the slab.
After Harada et a]. (1998)
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[X12. Equidepth contours of the subducted Philippine Sea plate in the Toka1 region and epicentral distribution of eanhquak&s in the upper
crust. After Harada et al (1998)
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X3 Directions and relative magnitudes of gradient vectors calculated from the configuration model of the subducted Phlhppme Sea slab.
After Harada et al. (1998) ‘
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X111 Example of computer simulation showing ground level subsidence and upheaval at Omﬁezaki relative to Kakggawa before an

interplate earthquake. After Kato (1998).
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[¥12 Example of computer simulation showing volume strain changes before an interplate earthquake. BSMI, BSM2, BSMS3, and
BSM4 correspond to observation sites of volume strain meters at Omaezaki, Hamaoka, Kakegawa, and Tenryu. After Kato (1998).
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[M13 Location of strain meters installed by the JMA and
Shizuoka Prefecture in the Tokai region. A rectangle
represents the locked region estimated by Matsumura
(1998) and its extension, especially northwest.
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14 Time of volume strain changes corresponding to the level
of new criteria for convening the Earthquake Assessment
Committee before a Tokai earthquake, assuming that a
slow slip equivalent to an M65 earthquake occurs along
the plate boundary somewhere within the rectangular
region in Fig. 13 with temporal development similar to
the precursory tilt change observed before the 1944
Tonankai earthquake. At top is northwest. After
Kobayashi et al. (1998).
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15 Time of volume strain changes corresponding to the level
of new criteria for convening the Earthquake Assessment
Committee before a Tokai earthquake, assuming that a
slow slip equivalent to an M65 earthquake occurs along
the plate boundary somewhere within the rectangular
region in Fig 13 with temporal development similar to
that suggested from a computer simulation by Kato and
Hirasawa (1998). At top is northwest. After Kobayashi
etal (1998).
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16 Time of volume strain changes corresponding to the level
of old criteria for convening the Earthquake Assessment
Committee before a Tokai earthquake, assuming a slow
slip equivalent to an M65 earthquake occurs along the
plate boundary somewhere within the rectangular region
in Fig. 13 with temporal development similar to the
precursory tilt change observed before the 1944 Tonankai
earthquake. At top is northwest. After Kobayashi et al
(1998).
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