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Activity of deep low-frequency tremors in southwest Japan
(May, 2009 -November, 2009)

B SRR BT SE T

National Research Institute for Earth Science and Disaster Prevention

VRS A AR AFHE CRAT HUEMEE S 1%, ~7 « U E 87 L— N OB TR RO RN
THREZEMINCEE P L CORAEL 2, B A T —R Y » 7 R b OSE 20 PN 5l g~ 2 B {IE R IR © 20

5 ZENBHD Y. 2009 45 A 2009 4510 AR (F11X) T, FHIIAR—RY v 7oA X k9%
STBEERIEINY, LLTOEED THD.

5 H 3 B~5 A, ACTE s~ ZomR . HaEiEEhiIas BRI O A Lo I L,
B AR CTEMRIIE CELE (B2, 4, 6[X). Z0 ) bR AICOIEENT, 2008 4 11 ALk
Tr A5 Thole (FE3X). ZOHUK CIEICE BB /IEE Clh 572 2006 47 1 A OFKZITF D HALE
FFTANZHY 13km/s OBEETHENL T 5. AEIEZED & & LIXZFR CHFm oG L, 12EFE Sl cBE L
723, (FENE B2 T D OTEERFEF I IR £ 0, 2009 42 A ORI FEROTEEK E Tli ik
AT (2, 3, 61X).

« 526 H~6H 4 H, EBFFEFFM~ERPACHEL. Z O/ COREENT 2009 4E8~9 ALK 9 » 450 T
HY, WENEEN I GBI L (852, 3, 4[X).

- 5423 H~27 H, WEHE. OIS COMENEEE LT3 2009 43 ALUKKI3 » A5V THY (2,
3, 7)), AEWDTHEHNAT—2 Y 7 A X NOWIE T 2 X OHEENFTREL 72572

- 8H31H~9H2H, 930 H~10 A3 H, ZHERPHEL. T CHOIEENIANCEHEL, ZoOHTo
{EENT 2009 42 ALK 6~ 7 7 H50 Th-oTz (B2, 3, 51X).

10 A 12 A~22 R, fomHml~Araaa. MaEntah I RIRN ORA oI micBB Uiz GE 2,
5, 6. ARIOEENL, 200945 ALLKS » A5 THY (F3X), 2006 4F1 H KT 2009 45 HDIE
B L KR U HBIAE L, IZERERCALHG AN B) L7223, A AR CEAMIMINGET 5 2 L1372
ole. (2, 3, 64).

=10 429 H~11 A 10 H, PUEVEES. Z oMl CofEEN 2009 £4 ALK 6 » .50 THY (EI3X), —
HACHO AN RB) L 7%, AP TNCREh L, BEIORIINC B AGEIZE LT & 2 A CRMRER IR 24005
ALz ES, 9.

LI EOFBIH A B — 2 Y » T R MK DR b A S TEBIORAERIL, 2 2ol Is1) 5 [
A EFF ThH o T, FIIAT—R Y » 7 A R M X DR EASIIRRCIIAe, /NS MEhTE
Be LT, FRKILRRER TS A, 9 A4 (52, 4, 51X, RREMHT6 H M, 7H LM G

- 429 -



2, AR, MUEHESTe A, 9 A ™, 10 AR (2, 7, 8K, MEHESTe AW (2, 7

X)), PUEPEEC 10 A9ME) (2, SIX), B#/KE TS5 A4, 6 H F~7 A bA), 9 AT, 10 H ™) GB
2, 7, 8 IZHAELT. GEMEEMSENL, UE U cRAE L RHEEORR-OITHIMEE U A
—SINUERET D EH5. 6 A 23 A 23RHZII T T =2 —F =7 A LT HEEORIRIZ L > T=
FIRFESC N Y A—&Niz e B bNAME A Lz (E4X). £7=, 7 H 6 H 16 56 /01384 LA
7 7 NHIERDOBERIC, BRSO CHE R R AE L. (B4X).

CNE—BR - RAERFAL)

Kazushige Obara - Takanori Matsuzawa

253K

1) Obara, K., 2002. Nonvolcanic deep tremor associated with subduction in southwest Japan, Science, 296,
1679-1681.

2)Obara, K., Hirose, H.,2006. Non-volcanic deep low-frequency tremors accompanying slow
slips in the southwest Japan subduction zone, Tectonophysics, 417, 33-51.

3)Obara, K., Hirose, H., Yamamizu, F.,, Kasahara, K., 2004. Episodic slow slip events
accompanied with non-volcanic tremors in southwest Japan subduction zone, Geophys. Res.
Lett., 31, L.23602, do0i:10.1029/2004GL020848

4)Ito, Y., Obara, K., Shiomi, K., Sekine, S. and Hirose, H., 2007,Slow Earthquakes Coincident
with Episodic Tremors and Slow Slip Events, Science, 315,503-506.

5) /INE—RL, 2009, B A m—2 U 7" « GEEMESERMED, R TAmERESS 40 O H DI, 219-227.

6) AFFHifL - AR - BIRFS AKAR - B~ - /N —pk, 2010, PERAHARICHT HFHIA B —2 Y &
TA 1 (2009 4FE 5 A ~2009 4211 H), AR

7)Maeda, T., and Obara, K., 2009, Hypocenter Distribution of Deep Low-frequency Tremors in
Nankai Subduction Zone, Japan, J. Geophys. Res., 74, 13-19.

8) /NE—pK « HHETF - BTHEEA, 2009, A 7Y v REZHES < GEMREENE B O RN &
HI9 SSE 70 5341 & ORR, HAHEE PSR TR, A31-10.

- 430 -



Distance[km]

Distance[km]

Distance[km]

Distance[km]

| [2009%77

U g~ m— T

P I T R N

1 | | |
133°E 134°E 135€E 136°E

132°E

|
137°E

| | |
138'E  182°E 133°E 134°E 135

| |
136°E 137°E

|
138"

133°E 134°E 135°E 136'E 137°E

|
1387

| | |
T34E 135E 136

133°E

|
137E

.y« S —

|200o%E9 A

| 1 | |
138°E 133°E 134E 135E

P

|
136°E

|
137E

|
138°E

|.|[2000%108] "2

1 | | | |
133E 134°E 135E 136°E 137TE

|
136°E

BB PR HA TR LTRSS e S OSSR D Y BIRR RS AR

AR OMEN DR R

ERT. BRI _a—T R - RIEO A Ty RIEPROY A2 ) BRIk 5T
W] = E N BB SN @ AR OFL T 5. HEEATBIRERHER Y it 29

Fig.1 Monthly epicentral distribution of deep low—frequency tremor and deep very low—frequency
earthquake in southwest Japan from May 2009 to October 2009. Red circles indicate epicenters
of tremors for the period shown at the upper—left corner. The epicenter is the centroid location
from 1 hour distribution estimated by the hybrid method based on the envelope correlation
considering the spatial distribution of amplitude method” and clustering process®. Blue diamonds
indicate epicenters of deep very low—frequency earthquakes®.
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Fig.2 Space—time plot of deep low—frequency tremor and deep very low—frequency earthquake along the

profile from southwest to northeast in southwest Japan for six months from May 2009. Red circles

and blue diamonds are the same as in Fig. 1.
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Fig.3 Space-time plot of deep low—frequency tremor and deep very low—frequency earthquake along the

profile from southwest to northeast in southwest Japan for eight years from January 2003. Red
circles and blue diamonds are the same as in Fig. 1.
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Fig.4 Daily epicentral distribution of deep low—frequency tremor and deep very low—frequency
earthquake in Kii and Tokai area for major episodes fromMay 2009 to July 2009. The time duration
of each snapshot is shown in the upper—-left corner. Red circles and blue diamonds are the same
as in Fig. 1. Dashed red circle in the snapshot from June 22-25 indicates the tremor activity

triggered by the surface wave radiated from a teleseismic event in Papua New Guinea.
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Fig.5 Daily epicentral distribution of deep low-frequency tremor and deep very low-frequency
earthquake in Kii and Tokai area for major episodes from August 2009 to October 2009. The time
duration of each snapshot is shown in the upper—left corner. Red circles and blue diamonds
are the same as in Fig. 1.
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Fig.6 Spacetime plot of deep low-frequency tremor inKii and Tokai area for episode of May 2009, October

2009 and January 2006. Red circles are tremors located at the downdip side in northeastern Kii

Peninsula. Blue circle is the rest tremors diamonds are the rest tremors.
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Fig.7 Daily epicentral distribution of deep low—frequency tremor and deep very low—frequency

earthquake in Shikoku for major episodes from May 2009 to July 2009. The time duration of each

snapshot is shown in the upper—left corner. Red circles and blue diamonds are the same as in
Fig. 1.
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Fig.8 Daily epicentral distribution of deep low—frequency tremor and deep very low—frequency
earthquake in Shikoku for major episodes from August 2009 to October 2009. The time duration
of each snapshot is shown in the upper—left corner. Red circles and blue diamonds are the same

as in Fig. 1.
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Fig.9 Space—time plot of deep low—frequency tremor and deep very low—frequency earthquake along the
profile from southwest to northeast in Shikoku for two months from October and November 2009.

Red circles and blue diamonds are the same as in Fig. 1.
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