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Relation between stress field around active fault and fault activity
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Determination of effective friction coefficient by optimizing slip tendencies on fault plane

orientation distribution
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Crustal stress field formed by plate convergence and topography in northeastern Japan
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We estimated the crustal stress field in northeastern Japan prior to the 2011 Mw?9.0 Tohoku-Oki earthquake based on earthqua
focal mechanisms determined using seismograms from temporary and permanent seismic networks deployed in this area. Rest
show that the arc and back-arc are characterized by spatially uniform margin normal compression. However, the fore-arc ha
different stress orientations. The Kitakami and Abukuma mountain ranges in the north and south have s1 axis oriented nearl
N-S and vertical, respectively, and the region in between without mountain range has a similar stress field to the arc and back-ar
This indicates that the margin normal compression in the arc and back-arc is not caused mainly by the coupling with the Pacifi
plate but perhaps by the convergence of the Eurasia plate from the back-arc side. Anomalous stress fields in the mountain ranc
of the fore-arc are probably due to gravitational force.

Spatially homogeneous margin normal compression is observed throughout the arc and back-arc as already mentioned, but 1
stress field even in those regions might also be influenced by the topography. Using the distribution of the generalized stress rat
(Simpson, 1997), we found a clear spatial correlation between strike-slip fault stress regime (i.e. higher sv) and high mountait
ranges in those regions, which again suggests that the prevailing stress field has been influenced by topographic loading, thou
the s1 orientation is constant.
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Temporal stress change around the Iwaki-city in northeast Japan

earthquake
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We present the temporal heterogeneities of the crustal stress before the 2011 Tohoku earthquake around the lwaki-city usit
the small magnitude earthquakes. Otsubo et al. (2008; Tectonophysics, 457, 150-160) proposed a stress tensor inversion mett
to separate stresses from earthquake focal mechanism data from spatially and temporary varying state of stress. The methoc
applied to focal mechanisms of the earthquakes collected by Imanishi et al. (2012; Geophys. Res. Lett., 39, L09306).

The inversion method revealed two normal-faulting stress states, corresponding to two stress periods and the transition betwe
the two stress periods corresponds to the period between 2005 and 2008. In the stress period | from 2003 to 2005, a WNW-ES
trending tri-axial extensional stress is dominant. The stress ratio increases from the stress periods | (Phi = 0.5) to Il (Phi=0.8
in this area. The temporal changes of S3-axis orientation and stress ratio of stress state had induced by the event that occur
during 2005 and 2008. We interpret that the changes of the stress period from | to Il are induced by the extension during th
post-seismic deformation of the M 7-class earthquake. We estimate the magnitude of the change of differential stress from th
Stress B to A. The differential stress of the Stress A is estimated at "3 times as large as at the differential stress of the Stress
under these assumptions.

We revealed that the pre-shock normal-faulting stress regime had been built up by 2003, furthermore the differential stres
of the pre-shock normal-faulting stress was increased by the post-seismic deformations of the M 7-class earthquake before tl
2011 Tohoku earthquake. The increase of the differential stress has contributed to the stress accumulation that can be sufficie
to cause an inland earthquake by amount of stress change of the 2011 Tohoku earthquake around the Iwaki-city.

A part of this research project has been conducted as the regulatory supporting research funded by the Secretariat of Nucle
Regulation Authority (Secretariat of NRA), Japan.

ubodabo:gbbob,obuoo,gbogbgoo,obooo,goo,booboooad

Keywords: multiple inverse method, focal mechanism, large trench type earthquake, post-seismic deformations, active fault, 201
Iwaki earthquake

1/1



Japan Geoscience Union Meeting 2013 g ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg‘;‘sgime

Union

SCG65-05 O 0:201A 00:50 190 12:00-12:15

00000000000000000000000 . _
Stress drops of induced earthquakes associated with the 2011 Tohoku-oki earthquake
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