
- E_SSS15-P09 -

[S-SS15]

[SSS15-P09]

©Japan Geoscience Union 

Japan Geoscience Union Japan Geoscience Union Meeting 2018 

[JJ] Evening  Poster | S (Solid Earth Sciences) | S-SS Seismology

Fault Rheology and Earthquake Physics
convener:Hideki Mukoyoshi(Department of Geoscience Interdisciplinary Graduate School of Science and
Engineering, Shimane University), Wataru Tanikawa(Japan Agency for Marine-Earth Science and
Technology, Kochi Instutute for Core Sample Research), Takanori Matsuzawa(国立研究開発法人　防災科学
技術研究所, 共同), Keisuke Yoshida(Tohoku University)
Mon. May 21, 2018 5:15 PM - 6:30 PM  Poster Hall (International Exhibition Hall7, Makuhari Messe)
The goal of this session is to integrate theoretical, experimental, observational, and numerical
perspectives from various fields such as seismology, geodesy, geology, mineralogy, and so on, to define
what is known about earthquake source processes and the physical and chemical elementary processes of
faulting. This session welcomes studies that address such issues as pre-, co-, and post-seismic processes,
the rheology of seismogenic faults and fault rocks, laboratory experiments on elementary processes,
numerical models based on frictional laws, and estimates of the stress field in the seismogenic zones. We
also welcome studies on fault-zone drilling projects and in situ stress measurements.
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It has been reported that Earth tides affect the activity of episodic tremor and short-term slow slip
events (hereinafter, short-term SSEs) in Nankai and Cascadia (e.g., Nakata et al., 2008; Rubinstein et al.,
2008; Yabe et al., 2015). In addition, Ide and Tanaka (2014) reports that long-period loading by the
ocean also affects the occurrence of deep low frequency tremor. The tidal effect on the SSEs has been
also examined by numerical studies (e.g., Hawthorne and Rubin, 2013). In our previous study, we
considered the stress perturbation on the plate interface by the Earth tides (especially, semi-diurnal
(M2) and fortnight (Mf) tides). In this study, we examined the case with the longer period which is
dominant in ocean loading. 
 
We evaluated the effect of periodic loading assuming a flat plate interface with the dipping angle of 15
degrees. Our numerical model is similar to our previous study (Matsuzawa et al., 2010). A rate- and
state-dependent friction law (RS-law) with cutoff velocities is adopted as the friction law on each
element. We assume a circular short-term SSE region with the radius of 6 km at the depth of 32 km. (a-b)
value in the RS-law is negative within the short-term SSE region, and positive outside the region. Stress
perturbation is given by sine function with the amplitude of 0.1 kPa. Incorporating this stress
perturbation, we calculate the evolution of slip on the plate interface. 
 
In the case of the period of 1 year, which is dominant in actual ocean loading, the recurrence interval of
SSEs becomes shorter than that of the previous one around the maximum of stressing rate. On the other
hand, the recurrence interval becomes longer around the minimum of stressing rate. These are similar to
the case with shorter loading period (e.g., M2 tides). However, the recurrence of SSEs is not clear for
about eight years after the large slip at surrounding area. This is similar to the case without periodic
loading, while recovery of repeating SSEs can be seen after one year in the case with M2 and Mf tides.
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Such recovery gradually becomes quicker with the decrease of the period from 1year. 
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