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On the 2007 Chuetsu-Oki earthquake of M6.8: Preceding anomalous seismicity
and crustal changes around the source, and the normal feature of the aftershock

activity
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(a) The ACFS pattern of faults with the angles of the 2007 Off the Coast of Chuetsu (Chuetsu-Oki) Earthquake due to the slip on the fault model of 2004 Chuetsu Earthquake. The regions
of red and blue show positive and negative ACFS values, respectively, at 10km depth on the horizontal plane and vertical plane of X-Y versus depth. (b) The ACFS pattern of faults with
the angles of the Chuetsu Earthquake due to the slip on the assumed fault model of the deep extension of the fault of the Chuetsu-Oki Earthquake.
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Fig. 2
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The cumulative number and magnitude of aftershocks of the sequence of the M>3.0
events (left panel) and all detected events (right panel), respectively, against the ordi-
nary time (top) and transformed time (middle) during the period from the mainshock
of the 2004 Chuetsu earthquake to July 2007. Red curves show theoretical cumulative
curve calculated by the ETAS model that is fitted to the period where the red and black
cumulative curves are almost overlapped. The bottom panel shows the magnitude fre-
quency distributions in the period 20-80days and 80-981days since the mainshock.
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The cumulative number and magnitude of aftershocks of the sequence of the
M>2.5 events (left panel) and M>2.0 events (right panel), respectively, against
the ordinary time (top) and transformed time (middle) during the period from the
mainshock of the 2004 Chuetsu earthquake till 20 July 2007. Red curves show
theoretical cumulative curve calculated by the ETAS model that is fitted to the
period where the red and black cumulative curves are almost overlapped.
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Left panels: The ACFS pattern of faults on the horizontal plane at 17km depth with the angles of the deep extension of the May 1997 Northwestern Kagoshima Prefecture Earthquake due
to the slip on the fault model of the March 1997 Northwestern Kagoshima Prefecture Earthquake. The regions of red and blue contours (logarithmic equidistant) show positive and nega-
tive ACFS values, respectively, and vertical projections of the source fault model and the receiver fault model of aseismic slip that produce the ACFS pattern in the right top panel. Right
panels: The top panel shows the ACFS pattern of faults with the angles of the March earthquake for its aftershocks due to the slip on the assumed fault model in the deep extension of
the May earthquake. The bottom one shows the space-time plots of aftershocks (M>1.5) with longitudes versus transformed time by Omori-Utsu formula of decaying aftershock activity.
Bottom middle panel: The cumulative number and magnitude of aftershocks of the sequence of the M>2.7 events against the ordinary time during the period from the mainshock of the
March event till the May event. The grey curve shows theoretical cumulative function calculated by the ETAS model that is fitted to the period till the change-point of the activity.
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The cumulative number and magnitude of aftershocks of the sequence of the M>2.3 events (left panel) and M>1.7
events (right panel), respectively, against the ordinary time (top) and transformed time (middle) during the period
from the mainshock of the 2007 Chuetsu-Oki earthquake to 15 August 2007. Red curves show theoretical cumula-
tive curve calculated by the ETAS model that is fitted to the observed period.
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Fig. 6 The left panels show the original daily time series records of each base-line distance between the stations that steps over the suspected slip source, and the right panels show the

G
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modified ones removing the coseismic jumps at the vertical lines.
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Fig. 7 The top panels show the daily time series records of the additional base-line distances (left panel) and their modifica-

tions (right panels) by removing the coseismic jumps at the vertical lines. The bottom panel shows the geodetic base-
lines (solid black segments) between the GEONET stations around the source of the suspected precursory slips (red
rectangular) on the deep extension of the 2007 Chuetsu-Oki Earthquake fault. The red arrows on the regular lattice
show directions and sizes of the cumulative surface movements due to the precursory slips, whereas the blue arrows
show the calculated surface movements by the postseismic slip model” of the 2004 Chuetsu Earthquake.
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