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Source Characteristics of the 2006 Oita-Chubu Earthquake (M, 6.2)
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A moderate size intraslab earthquake occurred on 12 June, 2006 at the depth of about 145 km
in the Philippine Sea Plate beneath central Oita. Focal mechanism solution determined by F-net
shows that this event has a down-dip extension focal mechanism and aftershock activity of this event
is very low. Observed displacement waveforms indicate rupture propagates on the east-dipping nodal
plane. To investigate source process of this event, inversion of strong motion waveforms is carried
out. Result shows complex rupture propagation during this earthquake. Largest slip area is located
near the hypocenter. Snapshots show rupture propagates to the right upper direction on the fault
plane at first and change to the left upper direction after few seconds. Based on inversion result,
the characterized source models of 2006 event are constructed. In this study source models with one
and two asperities are proposed. Simulations using the empirical Green’s function method suggest
that the source model with two asperities is preferable but detail rupture process of this event is

much more complex.
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Fig.1. Seismic activity of earthquakes greater than M;2.0 in the Kyushu district from 1999 to
2008. Vertical cross section surrounded by a solid box. Plotted hypocenters are in the depth
range of 30 to 150 km. Focal mechanism determined by F-net is projected on the lower focal
hemisphere.
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Fig. 2. Displacement waveforms of S wave portion observed at strong motion site located near
the two nodal planes. Each trace is low-pass filtered at 1.0 Hz cutoff. Peak amplitudes are
shown above each trace.
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Fig. 3. Source and site locations used in the source process inversion.
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Table 1. One-dimensional underground structure model used in the source process

inversion.

Vp Vg Rho Qv Qs Dep*
(km’s) (km.”’s) (g/ cm3) (kkm)

5.00 2.89 2.5 500 250 Variable

6.10 3.52 2.7 700 350 3

6.70 3.87 2.8 800 400 16

7.80 4.50 3.2 900 450 30

8.00 4.62 3.3 900 450 Variable

* Depth of upper boundary
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Fig. 4 (a) Slip distribution and slip vectors on the fault plane obtained from the inversion. (b)
Snapshots of the rupture propagation on the fault. Slip for every 1.0 s is shown in each
panel. The star is the rupture starting point.
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Fig.5. Comparison of the observed waveforms (black line) with the synthetic waveforms ob-
tained from the inversion (gray line).
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Fig. 6. Source and site locations used in the EGF modeling.
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Table 2. Source parameters of the element event used
in this study. H indicates the focal depth after
Japan Meteorological Agency. Moe, Se and Age in-
dicates the seismic moment, fault area and stress
drop, respectively.

H Moe Se Aoe
(km) (Nm) (km?) (MPa)
122.9 1.39%x10' 1.82 6.99
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Fig.7. Simple source model of the 2006 Oita event based on
the inversion results. Star is the rupture starting point.
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Fig.8. Comparison of the observed waveforms with the synthetic waveforms.
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Fig.9. Source model of the 2006 Oita event with two asperities.
Stars are the rupture starting points at each asperity.
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Fig.10. Comparison of the observed waveforms with the synthetic waveforms.
(a) Velocity waveforms and (b) displacement waveforms. Maximum ampli-

tudes are indicated above each trace.
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