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Hyper Resonance of Periods of 30-40 s in the Boso and the Miura Peninsula
Observed by GPS High Sampling Records Due to the 2011 Tohoku Earthquake
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Two most dominant phases of periods of around 200 s and 50-70 s on GPS high sampling records observed
from the 2011 Mw9 Tohoku earthquake were interpreted as radiated from the main faulting of the Mw9 event and
the associated super sub-event of Mw8.4 by Kawasaki et al. (2014). We report other distinct later phases. One is
a resonance of a period of 15-20 s and peak-to-peak amplitude of up to 1 m at the southern part of the Boso
peninsula, which could be attributed to the thick accretional sedimentary layer. Second is a resonance of a period

of 10-15 s and peak-to-peak amplitude of up to a half meter in the central part of Chiba Pref. and the Niigata basin.
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Fig.1 Record sections of Up component of GPS displacement records of GEONET at epicentral distances from
300 km to 450 km in azimuths of N135W-N140W to N150W-N155W due to the 2011 Mw9.1 Tohoku earthquake.
Horizontal axis is a travel time reduced by S wave velocity of 3.9 km/s with reference to the epicenter of the
Mw8.4 super sub-event east-off Miyagi Pref. (Kawasaki et al., 2014). Vertical axis at right margin is an

epicentral distance. Unit of vertical axis at left margin is amplitude in meter. Pulses of a width of around 30 s
and amplitude of 50 cm to 70 cm between two vertical broken lines at 65 s and 95 a are giant SH wave radiated
from the super sub-event. A few cycles of pulses (HR-1) of periods of 15 s to 20 s in a distance range of 420km

to 450km are called the hyper-resonance.



