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Abstract: Conducting waveform inversions to estimate the rupture process of media to large size of earthquakes
is one of the effective methods to better understand the characteristics of strong ground motions. Aimed at
investigating the generation mechanism of strong ground motions, this study evaluated the rupture process of the
2018 Hokkaido, Japan, earthquake through waveform inversion based on the corrected empirical Green’s functions.
It illustrated that, large slip regions are concentrated along the shallow southwestern- to northeastern-section of the
fault around 6.0 km. Within this region, the maximum final slip approximated to 3.5 m; two peak slip velocity
regions were identified, the primary one was located 6.0 km southwestern, and the secondary one was located 4.0 km
northeastern, and both are 15.0 km shallower of the hypocenter. The maximum peak slip velocity is about 2.0 m/s. A
rupture velocity of 2.0 km/s was identified, and the inverted source model corresponded to a magnitude My, 7.0.
Furthermore, another 3 waveform inversions using different combination of empirical Green’s functions and
additional 7 different combinations of near-fault strong motion stations were operated to investigate the robustness
and reliability of the source model. Based on the evaluated source model, additional strong motions at stations,
which were not used in the waveform inversion, were synthesized and the synthesized and observed velocities could
consist well. Similarities of the final slip distribution among different source models also could be obtained. All
these results demonstrated that, the major spatiotemporal characteristics of slip is robust and reliable, which could

offer useful information for future strong motion simulation and analysis.

Keywords: 2018 Hokkaido Eastern Iburi Earthquake; kinematic source model, waveform inversion, empirical

Green’s functions, strong-ground motion waveform
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Fig. 1 Location of hypocenters of the 2018 Hokkaido earthquake and the small events used in the inversion

analysis, and the earthquake mechanisms based on the NIED broadband seismograph network (F-net). The fault

plane and selected strong motion stations are also illustrated
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Fig. 2 Phase characteristics among mainshock and the selected small events for typical strong-motion stations
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(in each panel, black line is the waveform of mainshock, and the red line is the waveform with phase of small event
and magnitude of mainshock)
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Table 1 Focal mechanics of the mainshock and EGF events adopted in this calculation
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(d) Asano and Iwata #%Y (Asano and Iwata, 2019)

Fig. 9 Comparisons among different source models (which are focused on different frequency ranges

proposed from different researchers): (a) preferred source model in this study, (b) Kobayashi model (Kobayashi et

al., 2019), (c) NIED model (NIED, 2019), and (d) Asano and Iwata model (Asano and Iwata, 2019)-
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