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On August 2,2007, an Mjya 6.4 moderate earthquake occurred off the southwest coast of Sakhalin
Island, far eastern Russia. In the city of Nevelsk, situated just in the aftershock region, two people
were Killed and more than 240 buildings were damaged (we call this event as the 2007 Nevelsk
earthquake). We have operated a temporal seismological network in southern Sakhalin consisted in
ten stations with short-period sensors and 16-bit recorders since 2003. This dense network well
recorded this earthquake and the following aftershock sequence. Initial aftershock hypocenters were
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calculated using a 1-D P-wave velocity structure that was estimated from 746 P-wave arrival times,
including data from the aftershocks. To obtain a more precise aftershock distribution, we applied a
double-difference hypocenter determination method. The well-determined aftershock hypocenters
shows the following features; (1) in the northern and central parts of aftershock region, epicenters
were distributed in the sea along the coast with NE-SW direction, (2) while in the southern part of
aftershock region trend of epicenters changed toward land with NNW-SSE direction. This southern
most part intersects the city of Nevelsk where severe damage occurred. On August 17, 2006, the 2006
Gomozavodskoe earthquake (Mya 5.9) occurred near the southeastward aftershock region of the 2007
Nevelsk earthquake. The 2006 earthquake sequence was occurred deeper area as compared to the
2007 event. We examine the change in Coulomb failure function produced by the 2006 event and
conclude that the 2006 event has less influence on occurrence of the 2007 event.
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(a) Map showing plate boundary in and around Sakhalin island after Takahashi et al. (1999). (b)

Map showing the seismic activity of the Sakhalin island region. Epicenters from August 1, 1928 to

January, 1998 are plotted based on the catalog

of Sakhalin Experimental Methodical Seismological

Department, Geophysical Service, Russian Academy of Science (SEMSD) and Japan Meteorological
Agency. The open circles indicate epicenter of earthquakes greater than M 2.5 and shallower than 40
km. The stars represent epicenters of principal earthquakes ((D: The 1995 North Sakhalin earthquake,
@: The 2000 Central Sakhalin earthquake, @: The 1971 Moneron earthquake, @: The 1940 Shakotan

earthquake, ®: The 1993 Hokkaido Nansei-ok
quake, @: The 2004 Rumoi-nanbu earthquake) a
@ were determined by Fukao and Furumoto (19
red. The open squares indicate permanent seismi
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Fig. 2. Seismic stations used in this study. The circle (YSS) is a permanent station operated by
SEMSD. Squares are temporary stations conducted by Japan—Russia Joint team. Solid star and open
star are epicenter of the 2007 and 2006 main shock, respectively.
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Fig. 3. Operation history of each seismic station shown in Fig. 2. Continuous records are analyzed for
two gray zone intervals just after the 2006 and 2007 events, while only trigged event data are

processed for the other period.
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Fig. 4. An example of seismograms recorded at seismic stations shown in Fig. 2. This earthquake of
M3.0 at 18:57, August 3, 2007 is one of aftershocks of Nevelsk earthquake.
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Fig. 5. P-wave velocity structure models are
shown, proposed by Tamura et al. (2002),
initial model (Kasahara et al. (1993)) for the
inversion analysis and the inverted one. The
numerical value of the diagonal component
in the final resolution matrix is attached to
each layer in the inverted model. The
smoothed inverted model (solid line) is used
for the hypocenter determination.
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Fig. 6. Earthquakes from 2003 to 2007 in and
around the seismic network (squares). P
arrival time data from these earthquakes are
inverted to obtain a one dimensional P-wave
velocity structure model shown in Fig. 5.
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Table 1. Station corrections used in the calcultation of hypocenters. (1) From the method of Crosson
(1976). Designated YSS to reference station. (2) P-correction multiplied by 1.73. (3) Mean of residual

travel time in this study for all events.

(1) P wave (sec)

(2) S wave (sec)

(3) P wave (sec) (3) S wave (sec)

BSK 1.01 1.75 —0.32 —0.36
KHL 0.47 0.81 0.16 0.56
KKH 0.39 0.68 0.03 0.04
KLN 0.30 0.52 0.12 0.32
KRS 0.15 0.26 0.05 0.39
LSN 0.41 0.71 0.18 0.60
MLK 0.62 1.07 —0.33 —0.13
0JD 0.96 1.66 —0.13 0.08
OSM 0.03 0.05 0.35 1.20
ZGR 0.76 1.32 —0.45 —0.50
YSS — — 0.26 0.61
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Fig. 7. Numerical experiment for the hypocen-

ter determination. (a) Initial position. Given
are original epicenters at every six minute
grid points and hypocenters at every 5 km in
depth. (b) Final position. Re-determined
hypocenters are plotted using artificial data
set composed of theoretical P wave travel
times plus random phase pick error
proportional error to distance for 90 cases.
To make a comparison between (a) and (b)
easier, numerals from @O to ® are attached to
some of the grids.
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Fig. 8. Distribution of aftershock hypocenters within nine days from August 2, 2007 determined by

the double-difference hypocenter determination

(DD) methods. Open star and gray star are

hypocenters of the main shock and the largest aftershock, respectively. GCMT solutions are also
shown. The right two panels show vertical cross section of aftershocks in two rectangles in the left
figure. The red ellipse indicates the uplift area of the 2007 event.
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Fig. 9. Spatio-temporal distribution of aftershocks along the N-S profile. Open and solid stars are the
2007 main shock and the largest aftershock, respectively.
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(a) Epicenter distribution and two cross sections of the aftershocks followed by the 2006

Gomozavodskoe earthquake. The DD method is used for the hypocenter determination. (b) Aftershock
distribution of the 2006 Gomozavodskoe (blue star) and the 2007 Nevelsk earthquake (red star).

GCMT solutions are also shown.
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Fig. 12. Distribution of 4CFF calculated from the source model assuming the fault model (a solid
rectangle) of the 2006 Gomozavodskoe earthquake. Hypocenter distribution of aftershocks of the
2006 Gomozavodskoe (open circles) and the 2007 Nevelsk earthquake (solid circles).
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