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Cumulative slip distribution of short-term slow slip events in the
western Shikoku area, southwest Japan based on tilt change
measurements
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In the western Shikoku area, southwest Japan, so-called short-term slow slip events (SSE) accompanying
tremor activities repeatedly occur with an average recurrence interval of about six months (e.g., Obara et
al., 2004; Sekine et al., 2010). This activity has been detected by high-sensitivity accelerometers
(tiltmeters) equipped at NIED Hi-net stations (Obara et al., 2005). Using the observed tilt records, Sekine
et al. (2010) estimated a history of released seismic moment by short-term SSEs and reported that about
65\% of the accumulated moment by the relative plate convergence is released as short-term SSEs in the
western Shikoku area. Because this estimation is based on a fault model such that slip is uniform on a
plane rectangular fault and a location of the fault, especially a depth of the fault, is an unknown
(nonlinear) parameter in their inversion, it is possible that an estimated seismic moment of an SSE could
be biased.

In this study, we apply an inversion method that can express a spatial fault slip distribution assuming the
slip is on the plate interface to the same tilt change data set that were detected in Sekine et al. (2010).
They measured a tilt change caused by a short-term SSE as a difference between two averages of tilt
values in one-day-long time interval (this can vary on a case-by-case basis) just before and after the SSE
episode. We estimated each slip distribution of 18 short-term SSEs in western Shikoku between January
2001 and March 2008 although a reliable slip distribution is not estimated in a couple of episodes
because of the limited number of available stations.

A cumulative slip distribution of the 18 SSEs shows that (1) slip area is localized within a narrow zone with
its width of about 30-407km in dip direction and about 707km in strike direction of the subducting plate;
(2) accumulated moment by the plate subduction is considered as fully released by SSEs at an area with
larger cumulative slip; (3) the width of the slip zone is wider in the western part and narrower in the
eastern part. The last characteristics is in agreement with the tremor epicenter distribution in this area
(e.g., Obara et al., 2010). This suggests that there is a segment boundary that separates the western and
eastern part of the SSE area in the western Shikoku region, and these segments likely have different
frictional property and/or different pore fluid distribution.
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