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Short-term slow slip events in the Tokai area, the Kii Peninsula and the Shikoku
District, Japan (from November 2011 to April 2011)
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Fig.1 Location map of the observation sites at which data are exchanged between AIST and NIED in and around the Tokai district, the Kii peninsula and the Shikoku
district. At the observation sites of AIST, strainmeters and tiltmeters are installed. At the observation sites of NIED, high-sensitivity accelerometers are installed.
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Fig.2 Epicentral and space-time distributions of deep low frequency
tremors in the Kii Peninsula from 0:00 December 16 to 0:00
December 23, 2011.
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Fig.3 Observed strains and tilts at the observation sites and number of deep

low frequency tremors in the Kii Peninsula from December 12 to
December 22, 2011.
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The residual distribution between observation
and calculation in strain and tilt changes when
the patch (fault plane) on the Philippine Sea
(PHS) plate boundary is slipped. Black small
circles show hypocenter of deep low frequency
tremors estimated by AIST. Grey small circles
show hypocenter of deep low frequency
carthquakes estimated by JMA. Bold and thin
types show the codes of observation sites of
AIST and NIED Hi-net, respectively. The patch
size is 20 x 20 km and the amount of slip is
changeable from 1 to 100 mm every 1 mm.
Each grid shows the center of bottom edge of
each patch. The black rectangle shows the patch
with minimum residual. The amount of slip and
Mw of this patch are shown in the lower part of
figures. The black bold circles show the
observation sites used to calculate. The grey
bold circles show the observation sites at which
changes are assumed to be zero in the
calculation.
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Fig.5 The fault model estimated by grid search method

on the PHS plate boundary. Black small circles
show hypocenter of deep low frequency
tremors estimated by AIST. Grey small circles
show hypocenter of deep low frequency
earthquakes estimated by JMA. Bold and thin
types show the codes of observation sites of
AIST and NIED Hi-net, respectively. The
interval of the fault position is 0.1 degree, width
and length of the fault are changeable from 10
to 50 km and from 10 to 80 km every 5 km,
respectively, the amount of slip is changeable
from 1 to 100 mm every 1 mm. The observed
and calculated principal strain changes at strain
observation sites are shown right, respectively.
The black bold circles show the observation
sites used to calculate. The grey bold circles
show the observation sites at which changes are
assumed to be zero in the calculation in order to
prevent the unlimited extent of the fault plane
to the Ise Bay. At these observation sites, the
changes more than the noise level are not
observed.
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tremors in the Shikoku district from 0:00 December 22, 2011 to 0:00
January 7, 2012.
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The residual distribution between observation and calculation in strain and tilt
changes when the patch (fault plane) on the Philippine Sea (PHS) plate
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Fig.7 Observed strains and tilts at the observation sites and number of deep

low frequency tremors in the Shikoku district from December 15,
2011 to January 9, 2012.
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Fig.9  The fault model estimated by grid search method on the PHS plate boundary.
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Black small circles show hypocenter of deep low frequency tremors estimated
by AIST. Bold and thin types show the codes of observation sites of AIST and
NIED Hi-net, respectively. The interval of the fault position is 0.1 degree, width
and length of the fault are changeable from 20 to 50 km and from 30 to 80 km
every 5 km, respectively, the amount of slip is changeable from 1 to 100 mm
every 1 mm. The observed and calculated principal strain changes at strain
observation sites are shown right, respectively. The black bold circles show the
observation sites used to calculate.
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The residual distribution between observation and calculation in strain and
tilt changes when the patch (fault plane) on the Philippine Sea (PHS) plate
boundary is slipped. Black small circles show hypocenter of deep low
frequency tremors estimated by AIST. Bold and thin types show the codes
of observation sites of AIST and NIED Hi-net, respectively. The patch size
is 20 x 20 km and the amount of slip is changeable from 1 to 100 mm every
1 mm. Each grid shows the center of bottom edge of each patch. The black
rectangle shows the patch with minimum residual. The amount of slip and
Mw of this patch are shown in the lower part of figures. The black bold
circles show the observation sites used to calculate.
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The fault model estimated by grid search method on the PHS plate boundary.
Grey rectangle shows the fault model of short-term slow slip event occurred in
central Mie Prefecture and the Ise Bay on December 2011. Black small circles
show hypocenter of deep low frequency tremors estimated by AIST. Bold and
thin types show the codes of observation sites of AIST and NIED Hi-net,
respectively. The interval of the fault position is 0.1 degree, width and length of
the fault are changeable from 10 to 50 km and from 10 to 80 km every 5 km,
respectively, the amount of slip is changeable from 1 to 100 mm every 1 mm.
The observed and calculated principal strain changes at strain observation sites
are shown right, respectively. The black bold circles show the observation sites
used to calculate.
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Fig.16 The residual distribution between observation and calculation in strain and tilt

changes when the patch (fault plane) on the Philippine Sea (PHS) plate
boundary is slipped. Black small circles show hypocenter of deep low
frequency tremors estimated by AIST. Bold and thin types show the codes of
observation sites of AIST and NIED Hi-net, respectively. The patch size is 20
x 20 km and the amount of slip is changeable from 1 to 100 mm every 1 mm.
Each grid shows the center of bottom edge of each patch. The black rectangle
shows the patch with minimum residual. The amount of slip and Mw of this
patch are shown in the lower part of figures. The black bold circles show the
observation sites used to calculate.
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Fig.15 Observed strains and tilts at the observation sites and number of
deep low frequency tremors in Aichi Prefecture from March 1 to

April 2, 2012.
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The fault model estimated by grid search method on the PHS plate boundary.
Black small circles show hypocenter of deep low frequency tremors
estimated by AIST. Bold and thin types show the codes of observation sites
of AIST and NIED Hi-net, respectively. The interval of the fault position is
0.1 degree, width and length of the fault are changeable from 10 to 50 km and
from 10 to 80 km every 5 km, respectively, the amount of slip is changeable
from 1 to 100 mm every 1 mm. The observed and calculated principal strain
changes at strain observation sites are shown right, respectively. The black
bold circles show the observation sites used to calculate.
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The residual distribution between observation and calculation in strain
and tilt changes when the patch (fault plane) on the Philippine Sea
(PHS) plate boundary is slipped. Black small circles show hypocenter
of deep low frequency tremors estimated by AIST. Grey small circles
show hypocenter of deep low frequency earthquakes estimated by
JMA. Bold and thin types show the codes of observation sites of AIST
and NIED Hi-net, respectively. The patch size is 20 x 20 km and the
amount of slip is changeable from 1 to 100 mm every I mm. Each grid
shows the center of bottom edge of each patch. The black rectangle
shows the patch with minimum residual. The amount of slip and Mw
of this patch are shown in the lower part of figures. The black bold
circles show the observation sites used to calculate.
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Fig.19 Observed strains and tilts at the observation sites and number of deep low
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frequency tremors in the Kii Peninsula from April 7 to April 18, 2012.
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The fault model estimated by grid search method on the PHS plate
boundary. Grey rectangles show the fault model of short-term slow slip
events occurred on December 2011 and February 2012. Black small
circles show hypocenter of deep low frequency tremors estimated by
AIST. Bold and thin types show the codes of observation sites of AIST
and NIED Hi-net, respectively. The interval of the fault position is 0.1
degree, width and length of the fault are changeable from 10 to 50 km and
from 10 to 80 km every 5 km, respectively, the amount of slip is
changeable from 1 to 100 mm every 1 mm. The observed and calculated
principal strain changes at strain observation sites are shown right,
respectively. The black bold circles show the observation sites used to
calculate.
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