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Abstract

We derive the rupture process of the 2008 Iwate-Miyagi Nairiku earthquake by applying the multi-time-window linear

waveform inversion method to the near-source strong motion records of K-NET and KiK-net. The inversion result

indicates that there are two large slip patches. One patch extends from the hypocenter to the southern shallow part of the

fault plane, which is close to the locations of the surface ruptures. A maximum slip of 6.2 m is observed for this patch. The

other patch with smaller slip is located at the northern shallow part of the fault plane. The seismic moment is estimated to
be 2.73 x 10" Nm (Mw 6.9). The rupture for initial 4s occurred below the KiK-net IWTH25 station. There is a possibility
that the large acceleration phase greater than 4 g observed at INTH25 was generated from the area that ruptured just after

the initial 4-s rupture, where the total slip particularly increased within the southern slip patch.
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Fig.1 Map showing the source information of the 2008
Iwate-Miyagi Nairiku earthquake. The red circles
indicate the epicenters of the shallow earthquakes
(< 30 km deep) that occurred in the 24 hours
following the mainshock and the black crosses

indicate the surface ruptures'®.
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Fig. 2 Schematic illustration of the multi-time-window

linear waveform inversion method.
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Fig. 3 Velocity structure model used to calculate the
Green's functions. The arrows indicate the locations
of the seismometers.
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Fig. 4 Waveform simulation of the aftershock records

using the assumed velocity structure model.
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Table 1 Information of the records used for the source
inversion analysis.

Eﬁ'_iz N Ej’}?” i WS fETY WR
MYGHO1 KiK-net 1206 m 117
MYGHI11 KiK-net 207 m 16 7
IWTHOS5 KiK-net 100 m 117
IWTH27 KiK-net 100 m 16 7
IWTHO04 KiK-net 106 m 11 %
IWTH22 KiK-net 100 m 11 %
IWTH20 KiK-net 156 m 117
IWTH24 KiK-net 150 m 10 7
IWTO15 K-NET g 97
AKTHO06 KiK-net 100 m 117
YMTHI10 KiK-net g 16 7
MYGHO02 KiK-net 203 m 16 7
IWTH26 KiK-net 108 m 16 #
IWTH25 KiK-net 260 m 16 #
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Fig. 5 (a) Slip distribution on the assumed fault plane and (b) its projection onto the map. The star indicates the
rupture starting point. The arrows indicate the directions and amplitudes of the slip of the hanging wall.
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Fig. 6 Slip-velocity time function of each subfault with the
slip distribution in the background. Areas 1-3

defined in the present study are also shown.
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Fig. 8 Comparison between the observed and synthetic
waveforms. The maximum velocities (m/s) of the

(m/s)

observed (black) and synthetic (red) waveforms are

indicated on the upper right of each trace.
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