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The 2011 Tohoku-oki earthquake (MJMA = 9.0) occurred on the megathrust where the Pacific plate subducts below northert
Japan arc on March 11, 2011. Many studies on slip distribution and source process of the main shock have been done, such
geodetic slip model [e.g. Ozawa et al., 2011], tsunami slip model [e.g. Fujii et al., 2011, Maeda et al., 2011], joint inversion of
GPS, teleseismic, and tsunami observations [Simons et a., 2011] and rupture process [e.g. Yoshida et al., 2011]. They indicat
the rupture area extends approximately 450 km in length and 200 km in width. The seismic experiment using airgun and Ocea
Bottom Seismometers (OBSs) revealed that the southern end of the rupture of the 2011 main shock corresponds to the cont:
region of the Philippine Sea plate and the Pacific plate (Nakahigashi et al., 2012). Therefore revealing a crustal structure arour
the southern end of the rupture area is indispensable to understanding a seismogenic process. Furthermore, information ab
the Vp structures and Vp/Vs ratios is needed for a better understanding of large earthquakes that occur as a result of stres
concentration on the plate boundary.

Aftershock observations using OBSs was carried out immediately after the occurrence of the 2011 Tohoku-oki earthquake
and precise aftershock distribution over the whole source area was estimated (March 15th-June 18th, 2011) [Shinohara et a
2012]. In this study, we estimate precise hypocentral distribution around the southern end of the rupture area using addition:
date (June 28th-Sep. 13th, 2011) obtained by the aftershock observation by OBSs, and understand a source process of the 2|
Tohoku-oki earthquake.

This study is partly supported by the Spatial Coordination Funds fo the Promotion of Science and Technology (MEXT, Japan)
titled as the integrated research for the 2011 off the Pacific coast of Tohoku Earthquake.
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A numerical simulation of an aftershock activity with the rate-and-state friction model

and secondary aftershock effect

oo oo
Takaki Iwatd*

lggooooo
IThe Institute of Statistical Mathematics

The model of seismicity rate with rate- and state-dependent constitutive law suggested by Dieterich [1994, JGR] (hereafte
referred to as Dieterich model) successfully explains the decay rate of an aftershock activity following an inverse power law
(Omori-Utsu law [Utsu, 1961, Geophys. Mag.]). The temporal decay of an earthquake sequence derived from the Dieterick
model is asymptotically the same as the particular case of the Omori-Utsu law withvidlele equal to 1, but real aftershock
sequences has a variety of thevalue. Some studies have already attempted to resolve this consistency, but it is difficult to
reproduce the case @f > 1. For this issue, Dieterich [1994] suggests his model including secondary aftershock effect. In this
framework, Marsan [2006, JGR] shows the variation on the decay of an aftershock activity with his numerical simulation, but
did not discuss how thp-value changes.

This study clarifies the effect of secondary aftershocks on the variety of aftershock decay through a numerical simulation. The
approach used in this study is similar to that of Marsan [2006]. Probability distributions of stress changes caused by a mainshoc
and each aftershock are assumed, and random stress changes which follow the assumed probability distributions are given
a huge number of subfaults. Then, on the basis of the Dieterich model, we compute the seismicity rate with the given stres
changes. While Marsan [2006] shows the expected decay of a seismicity rate, in this study earthquake sequences are geners
from the computed seismicity rate and thevalues are estimated by fitting the Omori-Utsu formula to each of the generated
sequences. The numerical simulation reveals thapth@lue depends on the assumed probability distributions of stress changes
and that in particulap-value is greater than 1 if the mean of the stress changes caused by aftershocks is positive.
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Temporary observation of micro earthquakes in the northern Ibaraki prefecture by using

ready-made IC recorders

oooo o001t
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On the distribution of seismic foci in the Japanese islands and neighborhoods- About th

Wadati-Benioff zone
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