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Detection of seismic quiescence by using a quantitative method

[RT AGRMTEAT

Meteorological Research Institute, JMA

[T MGEXEARG

Sendai District Meteorological Observatory, JMA
[T HE T HIE IR

Earthquake Prediction Information Division, JMA

A2 1 R SR H 2= S

Hot Springs Research Institute of Kanagawa Prefecture

WEROENOIEEME (M= 67, EES5 DL, 1987 ~ 2010) IZ2oWTERILHS Rt TE 5
NEIDERBOTED 1 2%@HT 52 LX) Ra /. BEICERLHEE 2+ 2 T
13 ZMAPY RS2 DS ENH HH5, 2 TIIWHEI - FEOHEY ZEH L. ZOh B0
&, MoOFEEITRLZY, FEROMBIFE L VIS U THHALTE, HFELNVofnwe 25
TOHBEBIERIS B TELEWI EIZH D, T2, TV IFAY —WEBEICRT V) V04
WZHE) D E I DERET H720ODY — sl ArE s L2, HMEMERICEOSWTEE/L T B
MICEEES 2 HOTRETH B (BB 1), FEBROEEIIZHLERRMIZERS 2720 Seisqa’”
EWVnA Y —VEFMHL.

ARMEIITR/RTT =it ya 72 L7z, [T O— e LB O BLG1X 1997 4F 10 H DL
THHZ NS, TRUMBERT— 7 ORBENFTITHL RS2V, —HREHKZ2H F
NBRET A & HEIFEEME DR VHIF I OWTOREDN T TR AEENH L. €2 Tl
FM L LClE, ESOBEFKINSE SN D 1984 FELIEE L, HER OO ELE %
M 5 1 1987 ELEDO B A xS L L7z, SRIOFATIE, Bl E &0 Th D
EAN—TELLEZONLE V) HTEESHULOBELZBM L 2HEL BRI, HES
100km P, ¥~ 7 =F 22— F67LULOMEBELEAL. 72720, HEBEHEO D WIESRER
BVEIRC B L7238 IR, S BA Lz, TN, S — MH, 7L — FNO&E
WA OBEALHROMEOEEGIZOVTHIEICT 5720, R ET DHEDIES A HRN D7
L— M (L= FEHRETL— PAERHET) I2LoT, REFEEFMOERZ 21
W& T L — Mt & 125 HEL 72

AERREO—EXHE 1 RITIRT. FHEGSRE L-#E 25 OB 574 & Bt bt okt R %
B CE 2 BIRT. WEMOBRILEZMRTE & ToMEE 3 () ~ O ITRT. ZO/E,
71— FIHETIE, FEORINTEX2EA I EREES L LGN, hTHRKFESL —
NEFUCIRET 5 L FMLORBT 28813 T HRBEIET A2 2 L9 h o7z, —H, AT 7HH
R MRk P HUE TIIER LB R ORI B3 70 7 o 7.

COXHITHRBAESSBI S N, b LB ENRZWERE LTIE, BIFEEEL TEE
EEDBAE L ool W) RENREBHLE 2 5N 5D, HWEREROFMMMNICBIT5E
AT EIR B OEFAL, EEOMEORER L VI BENLRIERDEZ 5N, —T, BMAEEID
M, ~7=Fa2—FTFROZELZENGBNERLEZ LN,




VI EOHEFAEDHER T E 22T OFFNI O W TERAL O L O &~ 7 =F 2 — F & OBf%
IR EE AR T. EBRESAKES {4513 EF R E < 20 ) Ef LD A
R DAL D 5. OFRRLIE & HEREOMNSERIEINT TOHREY YD 1CFE L W

(EFIETR - KHMEE - RoTER - B 6 —# - BIH)AR)

%z % X W

1) Wiemer, S. and M. Wyss, 1994: Seismic quiescence before the Landers (M=7.5) and Big Bear
(M=6.5) earthquakes, Bull. Seism. Soc. Am., 84, 900-916.

2) BATIE=, 2007 : FilEED T A1) 7 1 OHfesE IO MR BEZL - €D 4), HE
2, 59, 271-284.

3) HIHIINPR - FHiEF3E, 2008 @ FEEAL - 1 Z8L D E = RIRHI~ DO HLY) Al A — G B)RHT 0 7260
OFL - WERRL T 7T AORS -, BUERER, 71, 93-102.

4) MRociEA - BFIHIER, 2010 @ §#AEAL - WEFALOEEREHE~ O Y A (20 2) — R -
TEFALBH Y — )V (Seisqa) DOFISE —, BRERAHR, 73, 185-194.

5) RYTBHI, 1998 @ #iEEFAE ORI HIC BT 2 HFEZE A & EEEFRLH S O=ESE,
7= 2, 50 B, 83-99.

6) T HE WK, 1986 @ MERIKHER  FHOOOT—F - X— A, WRAKFHRE, HE,
232pp.

7) [EWHFEIT R LSRR, 1990 ¢ MIEERIIRBR DT — ¥ X— A, A RWGEAT HA R, 26,
329pp.



No | Year Date Region M Type ¥ | score |Len(km)|Time(y)| Mc r
1 | 1987 |12 H 17 H TR Hy v 6.7 S X

2 [ 1993 | 1H15H FlEg 75 S O 100 1 30 50
3 11993 | 7HI12H b i T P 78 | P X

4 11994 | 1I0H4H Je BT 8.2 S O 200 15 40 50
5 11994 |12 H 28 H =REIZ 2 D 76 | P X

6 |19% | 1A7H | &TFEAGM | 72 | P O 90 | 025 | 33| 50
7 [ 199% | 1H17H T LR B 7.3 C X

8 | 199 |10 H 19 H H [ 69 | P X

9 | 2000 | 10H6H S IR PE R 7.3 C X

10 | 2001 | 3H 24 H Y HLE 6.7 S X

11 | 2003 | 5 H 26 H IR AL 7.1 S X

12 | 2003 | 9 H 26 H BN Ll 80 | P O 150 2 25 40
13 12004 | 9H5H PR | 71 S X

14 | 2004 |10 H 23 H HhOBR M 6.8 C X

15 | 2004 |11 H29 H #lgg 71 | P X

16 | 2005 | 3H 20 H i Bt UL P4 7 7.0 C X

17 | 2005 | 8 H 16 H IR 72 | P O 130 1 3.0 40
18 | 2007 | 3H 25 H BB 5 6.9 C X

19 | 2007 | 7H 16 H I 6.8 C X

20 | 2008 | 5 H8H IR 70 | P O o0 1 3.0 30
21 | 2008 | 6 H14 H aTE BN 7.2 c| O 50 1 15 30
22 12008 | 7TH19H i U 69 | P O 70 04 3.0 30
2312008 | 7TH24H | 5FRIGEILET | 68 S O 50 04 15 20
24 12008 | 9H 11 H BN Ll 71 | P X

25 12010 | 3H14H i@ ULk 67 | P O 70 0.8 3.0 20

% Type : P = Interplate Eq., S = Intraplate Eq., C = Crustal Eq.

Table 1 #RLOF ML A L ZEINOBEZEEOY AL (M =67, EEES5 DL, 1987 ~ 2010,

#12). Len (km) & T(y)

ZNEIE A2 OWEOFTIEOKED M FIR & F/NEE (km) (Fig 1 ) 2R .
Table 1 List of domestic major earthquakes studied for detection capability of seismic quiescence (M =
6.7, Seismic Intensity = 5, 1987-2010, JMA catalogue). Len(km) and Time(year) means length
of longer axis of queiscence region and duration of quiescent period, respectively. Mc and r

means the minimum magnitude and radius in km for research, respectively.
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Fig. 1 Principles of the detection method for seismic quiescence and activation
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Fig. 2 Epicenter map of the earthquakes accompanying precursory seismic quiescence.
(M = 6.7, Seismic Intensity = 5, 1987 ~ 2010, JMA)
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Figs. 3 (a) and (b) Examples of seismic quiescence
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Figs. 3 (c) and (d) Examples of seismic quiescence
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Figs. 3 (e) and (f) Examples of seismic quiescence
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Figs. 3 (g) and (h) Examples of seismic quiescence
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Figs. 3 (i) and (j) Examples of seismic quiescence
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Fig. 4 Linear relations in the longer axis of quiescence region (L, km) and the period(T, days) against
earthquake magnitude(M).
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