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Observed waveforms recorded by the high—density strong ground motion observation network
from two intraslab earthquakes are analyzed in detail. One is the 2001 Iwate-ken Nairiku Nanbu
earthquake (Myma = 6.4, depth = 121.5km), which occurred in the Pacific slab subducting beneath
the Tohoku island arc. The other is the 2006 Oita-ken Seibu earthquake (Mpa = 6.2, depth= 145.2
km), which occurred in the Philippine Sea slab subducting beneath the Kyushu island arc. In both
cases, observed strong ground motions show singular spatial distribution, where high—-frequency seis-
mic waves at the stations located in backarc side of the volcanic front have much smaller amplitudes
compared with those at the forearc side stations. This singular distribution of strong ground motions
can be interpreted by considering attenuation of high-frequency seismic waves at the backarc side
stations due to the wave propagation through the low-Q value zone beneath the volcanic front. In
the case of the 2006 Oita-ken Seibu earthquake, effect of high—frequency seismic waves trapped in
the high-Q slab is also important. It may cause the large amplitude of high—-frequency waves ob-
served at the stations in Chugoku and Shikoku, the shallower-slab side extent of forearc side.
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2001 Iwate-ken Nariku Nanbu earthquake
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Fig. 1. The hypocenter of the 2001 Iwate-ken Nairiku Nanbu earthquake (Mmna=6.4) and back-
ground seismicity from January 1, 1999 to December 12, 2001 with Mjuva larger than 2.0.
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2001 Iwate-ken Nairiku Nanbu earthquake
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Fig.2. Spatial distribution of peak ground accelerations (PGA) of the 2001 Iwate-ken
Nairiku Nanbu earthquake. The observed strong ground motion records at K-NET and
KiK-net (ground surface) stations are used.
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Fig. 3. Spatial distribution of the maximum velocities of the 2001 Iwate-ken Nairiku Nanbu earthquake for four dif-
ferent frequency bands (0.1-1.0 Hz, 1.0-2.0 Hz, 2.0-5.0 Hz, 5.0-10.0 Hz). The maximum amplitudes of bandpass-
filtered EW-component velocity waveforms are shown.
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Fig. 4. Linear arrays of strong ground motion observation stations (line 01 and line 02) to trace the seismic
wave propagation for the 2001 Iwate-ken Nairiku Nanbu earthquake. Line 01 runs only on the forearc
side of the island arc. Line 02 runs across the volcanic front from the forearc side to the backarc side.
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Fig.5. Acceleration waveform profiles on the two linear arrays (line 01 and line 02) for the 2001 Iwate-ken Nairiku
Nanbu earthquake.
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Fig. 6. Comparison between the acceleration amplitude spectra at the forearc side station (IWTH 12) and at the
backarc side station (AKTH 15) for the 2001 Iwate-ken Nairiku Nanbu earthquake.
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Fig.7. PGA attenuation relation for the 2001 Iwate-ken Nairiku Nanbu earthquake. The observed strong ground mo-
tion records at K-NET and KiK-net (ground surface) stations are used. The white and black circles shows the
forearc side and backarc side stations, respectively. The attenuation relation curve by Si and Midorikawa (1999)

with +/- one standard error is also shown.
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Fig. 8. Schematic illustration of the high—frequency seismic wave attenuation at the backarc side
stations due to the wave propagation through the low-Q zone beneath the volcanic front.
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2006 Oita-ken Seibu earthquake
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Fig. 9. The hypocenter of the 2006 Oita~ken Seibu earthquake (Mmpia = 6.2) and background seismicity
from July 1. 2003 to June 12, 2006 with Mmna larger than 2.0.
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Fig. 10. Spatial distribution of PGA of the 2006 Oita~ken Seibu earthquake. The observed strong
ground motion records at K-NET and KiK-net (ground surface) stations are used.
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2006 Oita-ken Seibu earthquake
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Fig.12. PGA attenuation relation for the 2006 Oita-ken Seibu earthquake. The observed strong ground
motion records at KiK-net borehole stations are used. The station plots are categorized into four groups
according to the degree of attenuation.
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2006 Oita-ken Seibu earthquake
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Fig. 14. Schematic illustration of the high-frequency seismic wave attenuation at the backarc side
stations due to the wave propagation through the low—Q zone beneath the volcanic front and
the high-frequency seismic waves propagating without attenuation trapped in high-Q slab.
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