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Stress field in the Tohoku region, Japan
and its relationship with faults of recent earthquakes (3)
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Introduction

In northeastern Japan, stress fields of east-west oriented compression are widely distributed (e.g.,
Terakawa and Matsu'ura, 2010). It is frequently observed that tectonic inversion of old normal faults
occurs acting as reverse faults (e.g., Okamura et al., 1995). In our previous studies, we evaluated the fault
activity in the northeastern Japan by using the Slip Tendency (ST) method (e.g., Tagami et al, JpGU
Meeting 2021). From the estimated stress field, we confirmed the rotate of maximum compression
direction (S, ,,) after the 2011 off the Pacific coast of Tohoku Earthquake (the Tohoku-oki earthquake).
From the ST value, we suggested the fault planes were active in an unlikely to slip condition in the inland
area.

In this study, we evaluated the relationship between the ST value and the stress field (Study 1).

Furthermore, we investigated the factors of the changes in stress field after the Tohoku-oki earthquake
(Study 2).

Study 1

We use the Synthetic Slip (Neves et al., 2009) to calculate the rake angle (calculated rake) when the fault
plane become active to stress field. The difference between “fault model rake” and “calculated rake”
is defined as “rake difference” and compared with the ST value.

Result

Distribution of ST value is concentrated in a range of 0.5 to 1.0 and rake difference 40°. In the inland area,
rake difference become large in the after the Tohoku-oki earthquake. This may reflect the influence of the
Tohoku-oki earthquake.

Study 2

We use the Coulomb program (Toda et al., 2005; Lin and Stein, 2004) to estimate changes in the stress
field due to the Tohoku-oki earthquake. We compared the calculated stress field with the actual stress
field, and seek the condition which both become similar.

Result

In the case of the 1998 Shizukuishi earthquake and the 2008 Iwate-Miyagi Nairiku earthquake, we were
able to reproduce the rotation of the S, _ and increase of the stress ratio. In addition, even in the case of
the 2003 northern Miyagi earthquake, we were able to reproduce the stress field. However, the friction

coefficient is too small.

Summary

We were able to reproduce the tendency of the stress field. Therefore, the changes might be due to the
stress disturbance caused by the Tohoku-oki earthquake. When evaluating using Slip Tendency, we
should eliminate the effect of a large earthquake which could change the stress field over a wide area.
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