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Short-term slow slip event with non-volcanic tremors in southwest Japan
(May - November, 2009)
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Fig. 1 Time series of tiltmeter records, daily tremor counts of this episode, atmospheric pressure

and precipitation in the eastern Kii Peninsula and Aichi prefecture from May 1 to 25,
2009. ‘N’ and ‘E’ followed by a station code with four characters denote the northward and
eastward ground down components, respectively. The atmospheric pressure and
precipitation were observed at JMA Tsu meteorological observatory. Station locations are
shown in Fig.2. The records are plotted after removing tidal components and
atmospheric pressure response estimated by BAYTAP-G® and linear trend. Tiltmeter

records in January 2006 (Fig. 3) are shown by thin green and orange lines.
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Fig. 3 Time series of tiltmeter records, daily tremor counts of

this episode, atmospheric pressure and precipitation in
the eastern Kii Peninsula from Jan 1 to 25, 2006.
Plotting method is the same as Fig. 1. Station
locations are shown in Fig.2. Periods of episodes A to E
are shown at top. The atmospheric pressure and
precipitation were observed at JMA Tsu meteorological
observatory.
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Fig. 2 Epicentral distributions of low-frequency tremors (gray
dots), VLF events (stars), and short-term slow-slip
events in January 2006 for periods A—E, modified after
Obara and Sekine (2009)5). Crosses denote observation
stations.
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Fig. 4 Time series of tiltmeter records, daily tremor counts of
this episode, atmospheric pressure and precipitation in
the central Shikoku Island from May 13 to 29, 2009.
Plotting method is the same as Fig. 1. Station locations
are shown in Fig.5. The atmospheric pressure and
precipitation  were observed at JMA  Kochi
meteorological observatory.
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Fig. 6 Time series of tiltmeter records, daily tremor counts of
this episode, atmospheric pressure and precipitation in
Aichi prefecture from August 26 to September 8, 2009.
Plotting method is the same as Fig. 1. The atmospheric
pressure and precipitation were observed at JMA
Nagoya meteorological observatory.
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Fig. 5 Observed tilt change vectors from May 23 to 24, 2009

(blue arrows), the estimated fault slip (a red arrow) and

rectangular fault location and geometry (a pink
rectangle) based on the tilt change vectors, and the
calculated tilt changes due to the fault model (open
arrows) for the May 2009 SSE in the central Shikoku
Island. Orange dots and stars show epicenters of the

tremor activity and VLFEs occurred in this time period,

respectively.

35.2°N A

34.8°N

34.4°N

Obs.

km
e p——]
0 10 20 30

o5 7
S i
o
e Slip Tilt

| 1.0 cm 0.05 ygrad .
Tilt o o, ———
0.05 #rad m— Calc.——
—_— E

%5 71X 2009 4F 8—9 H OEMAME) - VLFE i§8Z ¢ 5 HAEBI(ER). 8 H31H”2»H9H 2R
DM ORI~ S Z R (FRAD. B CHR O 1R I & OBl = r L ¥ —DHELD
Do OB REEH T, F72 VLFE OFREZEHIT/R L. 20094 2 A SSE WifgEt7 v
FETRE R 2 B ORI (HX).

Fig. 7 (Left) Observed tilt change vectors from August 31 to September 2, 2009 (blue arrow), in

association with low frequency tremor and VLF earthquake activity in Aichi prefecture.

Orange circles and stars show centroids of energy released by tremors per hour and

epicenters of the VLFEs, which occurred in this time period, respectively. (right) The

same as left panel, but with re-analyzed fault model for February 2009 SSE (a pink

rectangle and a red arrow).
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Fig. 8 Time series of tiltmeter records, daily tremor counts of this episode, atmospheric pressure

and precipitation in Aichi prefecture from September 25 to October 2, 2009. Plotting

method is the same as Fig. 1. The atmospheric pressure and precipitation were observed

at JMA Nagoya meteorological observatory.
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Fig. 9 (Left) Observed tilt change vectors from September 30 to October 1, 2009 (blue arrow), in
association with low frequency tremor and VLF earthquake activity in Aichi prefecture.
Plotting method is the same as Fig. 7. (right) Fault model for September 2007 SSE?.
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Fig. 10 Time series of tiltmeter records, daily tremor counts of this episode, atmospheric

pressure and precipitation in the eastern Kii Peninsula from October 4 to 31, 2009.
Plotting method is the same as Fig. 1. Observed tilt change vectors for periods (a) and
(b) are shown in Fig. 11. The atmospheric pressure and precipitation were observed at

JMA Tsu meteorological observatory.
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Fig. 11 Fault models for October 2009 SSE in the eastern Kii Peninsula. Observed tilt change
vectors for periods (a) and (b) in Fig. 10 are shown by blue arrows. Other nomenclatures

are the same as Fig. 7.
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Fig. 12 Time series of tiltmeter records, daily tremor counts of this episode, atmospheric

pressure and precipitation in the western Shikoku Island and the eastern Kyushu from
October 20 to November 13, 2009. Plotting method is the same as Fig. 1. Observed tilt
change vectors for periods (a) to (c) are shown in Fig. 13. The atmospheric pressure and

precipitation were observed at JMA Uwajima meteorological observatory.
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Fig. 13 Fault models for October — November 2009 SSE in the western Shikoku Island.

Observed tilt change vectors for periods (a) to (c) in Fig. 12 are shown by blue arrows.

Other nomenclatures are the same as Fig. 7.
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