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The Science of Strong Ground Motions
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Tomotaka IWATA

Synopsis

Firstly, I would like to explain my motivation for starting strong-motion study. Next, |

have continued to elucidate the causes of strong ground motions by analyzing strong

ground motion records observed during various destructive earthquakes. I believe that I

have some progress for understanding the causes, and based on the results of our research,

we hope to further advance the prediction of strong ground motions for the future

earthquakes to construct social systems that has more resilient against earthquakes.
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Fig.1 Examples of three-component velocity ground
motion records observed at OSA (Osaka Meteorological
Observatory) and WOS (Nishi Osaka Station) (from
Matsunami et al.,1992). At OSA, a later wave packet
(SL1), with amplitude equal to the direct S-wave, is
observed about 20 seconds after the arrival of the direct S-
wave. It can be identified as the basin-induced Love waves
generated from the basin edge of the Ikoma hills
(Hatayama et al., 1995). At WOS, a distinctive phase, with
a comparable amplitude of the direct S-wave, is observed
about 5 seconds after the direct S-wave arrival. It can be
identified as the multiple reflection between the surface

and the basin bottom boundary (e.g. Tanaka et al., 2018).
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Fig. 2 Map showing the peak frequency distribution of
microtremor H/V spectral ratio at the downtown Anamizu

town (from Asano et al., 2009).
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Fig. 3 The SMGA model of the 2011 Tohoku-Oki
carthquake (from Asano and Iwata, 2012).
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Fig. 4 PGV distribution of the simulated ground motions
of the 2018 Osaka-Hokubu earthquake. The circles
indicate the observed PGVs. Blue rectangles indicate the

source fault model (from Sekiguchi et al., 2020).
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