Temporal change in shear velocity and polarization anisotropy related to the 2011 M9.0
Tohoku-Oki earthquake examined using KiK-net vertical array data
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Figure 1. Spatial distributions of the fast directions, the intensity change, and the velocity change. (a) The fast directions are
measured every 10°. The red and black sectors are the fast directions before and after the Tohoku-Oki earthquake,
respectively. The radii of the rose diagrams represent the normalized maximum count. (b) The anisotropy amplitude change
is defined as the difference between the average intensities before and after the earthquake. We plotted only data for which
the error is smaller than 2.5 points. (c) Relative velocity change, dv/v, before and after the Tohoku-Oki earthquake. Stations
that have more than 10 events from 11 March to 11 April 2011 are shown on the map.
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Figure 2. (a) Relationship between PGA (Peak Ground Acceleration) and relative velocity change, dv/v. The velocity
change and the errors are computed from the average and the standard deviations of the relative velocity changes during the
periods before and after the earthquake. (b) Relationship between the maximum of the dynamic strain and the travel time
shift, dt. (c) The travel time shifts at five stations shown in Figure 1c according to the depth of the boreholes. (d) Counted
number of stations on hard-rock sites according to angle between the fast direction and the horizontal compressional axis of
the static stress change. Blue bars mean the number of the stations at which anisotropy intensity increase and red bars
means the number of the stations at which anisotropy inten- sity decrease. (e) Similar plots as Figure 5d, but for soft-rock
sites.



