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Fig.1 Eplcentral and space-time distributions of deep low frequency

tremors in the western Shikoku district and Bungo Channel
from 0:00 April 30 to 0:00 May 23, 2014.
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Fig.3 [Upper] The residual distribution between observation and calculation in strain,

tilt, and groundwater changes when the patch (fault plane) on the Philippine Sea
(PHS) plate boundary is slipped. The patch size is 20 x 20 km. The red rectangle
shows the patch with minimum residual. [Lower] The estimated fault model
(red rectangle). The observed and calculated tilt changes are shown in the map,
principal strain and groundwater (convert to volumetric strain) changes are shown
right, respectively. Gray rectangles show estimated fault model occurred recently. 1:
From May 28 to 30 (forenoon), 2013 (Mw5.7). 2: From October 29 to 30 (Mw5.7),
3: From November 13 to 18 (Mw5.8), 4: From February 22 (afternoon) to 24
(forenoon) (Mw5.5). [Common] Blue and green small circles show hypocenter
of deep low frequency tremors estimated by the National Institute of Advanced
Industrial Science and Technology (AIST) and low frequency earthquake estimated
by the Japan Meteorological Agency (JMA), respectively. Black bold and blue fine
types show the code (name) of observation sites of AIST and the National Research
Institute for Earth Science and Disaster Prevention (NIED) Hi-net, respectively.
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tilt, and groundwater changes when the patch (fault plane) on the PHS plate

boundary is slipped. The patch size is 20 x 20 km. The red rectangle shows the
patch with minimum residual. [Lower] The estimated fault model (red rectangle).

The observed and calculated tilt changes are shown in the map, principal strain and

groundwater (convert to volumetric strain) changes are shown right, respectively.

Gray rectangles show estimated fault model occurred recently. 1: From May 28

to 30 (forenoon), 2013 (Mw5.7). 2: From October 29 to 30 (Mw5.7), 3: From

November 13 to 18 (Mw5.8), 4: From February 22 (afternoon) to 24 (forenoon)
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Fig.8 Epicentral and space-time distributions of deep
low frequency tremors in Kii Peninsula from
0:00 June 24 to 0:00 June 29, 2014.

[Upper] The residual distribution between observation and calculation in strain and tilt changes when the patch (fault plane)
on the PHS plate boundary is slipped. The patch size is 20 x 20 km. The red rectangle shows the patch with minimum
residual. [Lower] The estimated fault model (red rectangle). The observed and calculated tilt changes are shown in the map,
principal strain changes are shown right, respectively. Gray rectangles show estimated fault model occurred recently. 1:
From May 28 to 30 (forenoon), 2013 (Mw5.7). 2: From October 29 to 30 (Mw5.7), 3: From November 13 to 18 (Mw5.8), 4:
From February 22 (afternoon) to 24 (forenoon) (Mw3.5), A: From May 2 to 4 (Mw5.7), B: From 5 to 7 (Mw5.7), C: From 8
to 11 (Mw6.0), D: From 12 to 13 (MwS5.5). [Common] Blue and green small circles show hypocenter of deep low frequency
tremors estimated by AIST and low frequency earthquake estimated by JMA, respectively. Black bold and blue fine types
show the code (name) of observation sites of AIST and NIED Hi-net, respectively.
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[Upper] The residual distribution between observation and calculation in strain, groundwater, and
tilt changes when the patch (fault plane) on the PHS plate boundary is slipped. The patch size is
20 x 20 km. The red rectangle shows the patch with minimum residual. [Lower] The estimated
fault model (red rectangle). The observed and calculated tilt changes are shown in the map,
principal strain and volumetric strain (groundwater is converted to volumetric strain) changes are
shown right, respectively. Gray rectangles show estimated fault model occurred recently. 1: From
September 8 to 10, 2013 (Mw5.8). 2: From October 26 to 27 (Mws5.5), 3: From January 9 to 11
(forenoon), 2014 (MwS5.6), 4: From 11 (afternoon) to 13 (Mw5.6), 5: From 23 to 25 (Mw5.8),
From February 15 (afternoon) to 18 (Mw3.3), 7: From June 26 to 28 (forenoon) (Mw5.5), A:
From July 3 to 4 (Mw5.4). [Common] Blue and green small circles show hypocenter of deep
low frequency tremors estimated by AIST and low frequency carthquake estimated by JMA,
respectively. Black bold, blue fine, and green types show the code (name) of observation sites of
AIST, NIED Hi-net, and JMA, respectively.
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[Upper] The residual distribution between observation and calculation in strain, groundwater, and tilt
changes when the patch (fault plane) on the PHS plate boundary is slipped. The patch size is 20 x 20
km. The red rectangle shows the patch with minimum residual. [Lower] The estimated fault model (red
rectangle). The observed and calculated tilt changes are shown in the map, principal strain and volumetric
strain (groundwater is converted to volumetric strain) changes are shown right. Gray rectangles show
estimated fault model occurred recently. 1: From September 8 to 10, 2013 (Mw5.8). 2: From October
26 to 27 (Mw5.5), 3: From January 9 to 11 (forenoon), 2014 (Mw5.6), 4: From 11 (afternoon) to 13
(Mw5.6), 5: From 23 to 25 (Mw5.8), From February 15 (afternoon) to 18 (Mw5.3), 7: From June 26 to
28 (forenoon) (Mw5.5). [Common] Blue and green small circles show hypocenter of deep low frequency
tremors estimated by AIST and low frequency earthquake estimated by JMA, respectively. Black bold,
blue fine, and green types show the code (name) of observation sites of AIST, NIED Hi-net, and JMA,
respectively.
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[Upper] The residual distribution belween observation and calculation in strain, groundwater, and tilt
changes when the patch (fault plane) on the PHS plate boundary is slipped. The patch size is 20 x 20
km. The red rectangle shows the patch with minimum residual. [Lower] The estimated fault model (red
rectangle). The observed and calculated tilt changes are shown in the map, principal strain and volumetric
strain (groundwater is converted to volumetric strain) changes are shown right, respectively. Gray
rectangles show estimated fault model occurred recently. 1: From September 8 to 10, 2013 (Mw5.8).
2: From October 26 to 27 (Mw5.5), 3: From January 9 to 11 (forenoon), 2014 (Mw5.6), 4: From 11
(afternoon) to 13 (Mw5.6), 5: From 23 to 25 (Mw5.8), From February 15 (afternoon) to 18 (Mw5.3),
7: From June 26 to 28 (forenoon) (Mw5.5), A: From July 3 to 4 (MwS5.4), B: From 5 to 6 (Mw5.6).
[Common] Blue and green small circles show hypocenter of deep low frequency tremors estimated by
AIST and low frequency earthquake estimated by JMA, respectively. Black bold, blue fine, and green
types show the code (name) of observation sites of AIST, NIED Hi-net, and JMA, respectively
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[Upper] The residual distribution between observation and calculation in strain and tilt changes when
the patch (fault plane) on the PHS plate boundary is slipped. The patch size is 20 x 20 km. The red
rectangle shows the patch with minimum residual. [Lower] The estimated fault model (red rectangle).
The observed and calculated tilt changes are shown in the map, principal strain changes are shown right,
respectively. Gray les show s fault model occurred recently. 1: From September 8 to 10,
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[Upper] The residual distribution between observation and calculation in strain changes when the patch
(fault plane) on the PHS plate boundary is slipped. The patch size is 20 x 20 km. The red rectangle
shows the patch with minimum residual. [Lower] The estimated fault model (red rectangle). The
observed and calculated principal strain changes are shown right. Gray rectangles show estimated fault
model occurred recently. 1: From September 8 to 10, 2013 (Mw5.8). 2: From October 26 to 27 (Mw5.5),
3: From January 9 to 11 (forenoon), 2014 (Mw5.6), 4: From 11 (afternoon) to 13 (Mw5.6), 5: From
23 to 25 (Mw5.8), From February 15 (afternoon) to 18 (Mw5.3), 7: From June 26 to 28 (forenoon)
(Mw5.5), A: From July 3 to 4 (Mw5.4), B: From 5 to 6 (Mw5.6),C: From 7 to 8 (Mw5.5), D: From 9
to 10 (Mw5.8), E: From 11 to 12 (Mw5.7). [Common] Blue and green small circles show hypocenter
of deep low frequency tremors estimated by AIST and low frequency earthquake estimated by IMA,
respectively.
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Fig.18 [Upper] The residual distribution between observation and calculation in
strain and tilt changes when the patch (fault plane) on the PHS plate boundary
is slipped. The patch size is 20 x 20 km. The red rectangle shows the patch
with minimum residual. [Lower] The estimated fault model (red rectangle).
The observed and calculated tilt changes are shown in the map, principal
strain changes are shown right, respectively. Gray rectangles show estimated
fault model occurred recently. 1: From September 8 to 10, 2013 (MwS5.8). 2:
From October 26 to 27 (Mw5.5), 3: From January 9 to 11 (forenoon), 2014
(Mw5.6), 4: From 11 (afternoon) to 13 (Mw5.6), 5: From 23 to 25 (Mw5.8),
From February 15 (afternoon) to 18 (Mw5.3), 7: From June 26 to 28 (forenoon)
(Mws5.5), A: From July 3 to 4 (Mw5.4), B: From 5 to 6 (Mw5.6),C: From 7 to
8 (Mw5.5), D: From 9 to 10 (Mw5.8). [Common] Blue and green small circles
show hypocenter of deep low frequency tremors estimated by AIST and low
frequency earthquake estimated by JMA, respectively. Black bold and blue fine
types show the code (name) of observation sites of AIST and NIED Hi-net,
respectively.
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[Upper] The residual distribution between observation and calculation in strain changes
when the patch (fault plane) on the PHS plate boundary is slipped. The patch size is 20 x
20 km. The red rectangle shows the patch with minimum residual. [Lower] The estimated
fault model (red rectangle). The observed and calculated principal strain changes are
shown right. Gray rectangles show estimated fault model occurred recently. 1: From May
15 to 19, 2013 (Mw5.3), 2: From January 25 to 28, 2014 (Mw5.8), 3: From February
3 to 7 (Mw5.7), 4: From April 9 to 16 (Mw5.7), 5: From July 3 to 4 (MwS5.4), 6: From
510 6 (Mw5.6), 7: From 7 to 8 (Mw5.5), 8: From 9 to 10 (Mw5.8), A: From July 27 to
August 1 (Mw5.7). [Common] Blue and green small circles show hypocenter of deep low
frequency tremors estimated by AIST and low frequency carthquake estimated by JMA,
respectively. Green types are show the name of observation sites of JIMA.
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[Upper] The residual distribution between observation and calculation in strain and tilt changes when the
patch (fault plane) on the PHS plate boundary is slipped. The patch size is 20 x 20 km. The red rectangle
shows the patch with minimum residual. [Lower] The estimated fault model (red rectangle). The observed
and calculated tilt changes are shown in the map, principal strain changes are shown right, respectively.
Gray rectangles show estimated fault model occurred recently. 1: From May 15 to 19, 2013 (Mw5.3), 2:
From January 25 to 28, 2014 (Mw5.8), 3: From February 3 to 7 (Mw5.7), 4: From April 9 to 16 (Mw5.7),
5: From July 3 to 4 (Mw5.4), 6: From 5 to 6 (Mw5.6), 7: From 7 to 8 (Mw5.5), 8: From 9 to 10 (Mw5.8).
[Common] Blue and green small circles show hypocenter of deep low frequency tremors estimated by
AIST and low frequency carthquake estimated by JMA, respectively. Black bold, blue fine, and green
types are show the code (name) of observation sites of AIST, NIED Hi-net, and JMA, respectively.
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[Upper] The residual distribution between observation and calculation in strain, groundwater, and tilt
changes when the patch (fault plane) on the PHS plate boundary is slipped. The patch size is 20 x 20
km. The red rectangle shows the patch with minimum residual. [Lower] The estimated fault model (red
rectangle). The observed and calculated tilt changes are shown in the map, principal strain and volumetric
strain (groundwater is converted to volumetric strain) changes are shown right, respectively. Gray
rectangles show estimated fault model occurred recently. 1: From May 15 to 19, 2013 (Mw5.3), 2: From
January 25 to 28, 2014 (Mw5.8), 3: From February 3 to 7 (Mw5.7), 4: From April 9 to 16 (Mw5.7), 5:
From July 3 to 4 (Mw5.4), 6: From 5 to 6 (Mw5.6), 7: From 7 to 8 (Mw5.5), 8: From 9 to 10 (Mw5.8),
A: From July 27 to August 1 (MwS5.7), B: From 3 to 7 (Mw5.7). [Common] Blue and green small circles
show hyp of deep low freq tremors estimated by AIST and low frequency earthquake
estimated by JMA, respectively. Black bold , blue fine, and green types are show the code (name) of
observation sites of AIST, NIED Hi-net, and IMA, respectively.
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Fig.27 [Upper] The residual distribution between observation and calculation in

strain and tilt changes when the patch (fault plane) on the PHS plate boundary
is slipped. The patch size is 20 x 20 km. The red rectangle shows the patch
with minimum residual. [Lower] The estimated fault model (red rectangle).
The observed and calculated tilt changes are shown in the map, principal and
volumetric strain changes are shown right. Gray rectangles show estimated
fault model occurred recently. 1: From January 25 to 28, 2014 (MwS5.8),
2: From April 9 to 16 (Mw5.7), 3: From July 27 to August 1 (Mw5.7), 4:
From 3 to 7 (Mw5.7), 5: From 8 to 11 (Mw6.0). [Common] Blue small
circles show hypocenter of deep low frequency tremors estimated by AIST.
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using new estimated method of AIST. Black bold, blue fine, and green types
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[Upper] The residual distribution between observation and calculation in strain, groundwater, and tilt
changes when the patch (fault plane) on the PHS plate boundary is slipped. The patch size is 20 x 20
km. The red rectangle shows the patch with minimum residual. [Lower] The estimated fault model
(red rectangle). The observed and calculated tilt changes are shown in the map, principal strain and
groundwater (converted to volumetric strain) changes are shown right, respectively. Gray rectangles
show estimated fault model occurred recently. 1: From February 22 (afternoon) to 24 (forenoon), 2014
(Mw5.5), 2: From May 2 to 4 (Mw5.7), 3: From 5 to 7 (Mw5.7), 4: From 8 to 11 (Mw®6.0), 5: From 12
to 13 (Mw5.5), 6: From 14 to 19 (Mw5.9), A: From September 10 to 12 (Mw5.6). [Common] Blue small
circles show hypocenter of deep low frequency tremors estimated by AIST. Black bold and blue fine
types show the code (name) of observation sites of AIST and NIED Hi-net, respectively.
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[Upper] The residual distribution between observation and calculation in strain,
groundwater, and tilt changes when the patch (fault plane) on the PHS plate
boundary is slipped. The patch size is 20 x 20 km. The red rectangle shows the
patch with minimum residual. [Lower] The estimated fault model (red rectangle).
The observed and calculated tilt changes are shown in the map, principal strain and
groundwater (converted to volumetric strain) changes are shown right, respectively.
Gray rectangles show estimated fault model occurred recently. 1: From February 22
(afternoon) to 24 (forenoon), 2014 (Mw5.5), 2: From May 2 to 4 (Mw5.7), 3: From
5to 7 (Mw5.7), 4: From 8 to 11 (Mw6.0), 5: From 12 to 13 (Mw5.5), 6: From 14 to
19 (Mw5.9). [Common] Blue small circles show hypocenter of deep low frequency
tremors estimated by AIST. Black bold and blue fine types show the code (name) of
observation sites of AIST and NIED Hi-net, respectively.
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[Upper] The residual distribution between observation and calculation in strain and tilt
changes when the patch (fault plane) on the PHS plate boundary is slipped. The patch size is
20 x 20 km. The red rectangle shows the patch with minimum residual. [Lower] The estimated
fault model (red rectangle). The observed and calculated tilt changes are shown in the map,
principal strain changes are shown right, respectively. Gray show esti fault
model occurred recently. 1: From May 2 to 4, 2014 (Mw5.7), 2: From January 5 to 7, (Mw5.7),
3: From 8 to 11 (Mw6.0), 4: From 12 to 13 (Mw5.5), 5: From 14 to 19 (Mw5.9), 6: From
September 10 to 12 (Mw5.6), 7: From 21 (afternoon) to 23 (Mw5.9), A: From October 17
(afternoon) to 20 (MwS5.8). [Common] Blue and green small cir show hypocenter of deep
low frequency tremors estimated by AIST and low frequency carthquake estimated by JMA,
respectively. Black bold and blue fine types show the code (name) of observation sites of
AIST and NIED Hi-net, respectively.
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[Upper] The residual distribution between observation and calculation in strain, groundwater, and tilt changes when the
patch (fault plane) on the PHS plate boundary is slipped. The patch size is 20 x 20 km. The red rectangle shows the patch
with minimum residual. [Lower] The estimated fault model (red rectangle). The observed and calculated tilt changes are
shown in the map, principal strain and groundwater (converted to volumetric strain) changes are shown right, respectively.
Gray rectangles show estimated fault model occurred recently. 1: From May 2 to 4, 2014 (Mw5.7), 2: From January 5 to
7, (Mw5.7), 3: From 8 to 11 (Mw6.0), 4: From 12 to 13 (Mw5.5), 5: From 14 to 19 (Mw5.9), 6: From September 10 to 12
(Mw5.6), 7: From 21 (afternoon) to 23 (Mw5.9). [Common] Blue and green small circles show hypocenter of deep low
frequency tremors estimated by AIST and low frequency earthquake estimated by JMA, respectively. Black bold and blue
fine types show the code (name) of observation sites of AIST and NIED Hi-net, respectively.
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[Upper] The residual distribution between observation and calculation in strain, groundwater, and tilt
changes when the patch (fault plane) on the PHS plate boundary is slipped. The patch size is 20 x 20
km. The red rectangle shows the patch with minimum residual. [Lower] The estimated fault model
(red rectangle). The observed and calculated tilt changes are shown in the map, principal strain and
groundwater (converted to volumetric strain) changes are shown right, respectively. Gray rectangles
show estimated fault model occurred recently. 1: From May 2 to 4, 2014 (Mws.7), 2: From January 5 to
7, (Mw5.7), 3: From 8 to 11 (Mw6.0), 4: From 12 to 13 (Mw5.5), 5: From 14 to 19 (Mw5.9), 6: From
September 10 to 12 (Mw5.6), 7: From 21 (afternoon) to 23 (Mw3.9, A: From October 17 (afternoon)
t0 20 (Mw5.8), B: From 21 to 22 (Mws.4). [Common] Blue and green small circles show hypocenter
of deep low frequency tremors estimated by AIST and low frequency carthquake estimated by JMA,
respectively. Black bold and blue fine types show the code (name) of observation sites of AIST and
NIED Hi-net, respectively.
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