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Evaluation of Ground Motions from Strong Motion Generation Areas of
Great Subduction Zone Earthquakes Compared to Ground Motion Prediction Equations
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The ground motions from strong motion generation areas (SMGAs) for the 2003 Mw 8.3 Tokachi-Oki earthquake
and the 2011 Mw 9.1 Tohoku-Oki earthquake are compared with the GMPEs of Abrahamson et al. (2016), Si and
Midorikawa (1999), and Zhao et al. (2006) to check the applicability of these GMPEs to the observed ground motion
from SMGAs. We calculated the PGAs and PGVs generated from each SMGA and distance measured from the
corresponding SMGAs. The observed PGAs and PGVs for both earthquakes are larger than the prediction by the
GMPEs with the magnitude of the SMGAs, especially at shorter distances. In addition, the attenuation of the
observed ground motions with distance in the back-arc region are higher than the predicted one by GMPEs. These

differences are caused by the different definition of distance measurement between predictions and observations.
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Figure 1. Observed ground motions of PGA from (a)
SMGA1 and (b) SMGA3 during the 2011 M9.1 Tohoku
earthquake compared with the GMPEs of Si and
Midorikawa (1999: SM99), Zhao et al. (2006: ZEA06),
and Abrahamson et al. (2016: AEA16).



