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Figure 2. Schematic showing the configuration of three plates in Kanto, Not 1o scale. The Pacific plate

(PAC) is subducting from the east beneath the North American (NA) plate. Between these two plates,

the Philippine Sca plate (PHS ) subducts from the southeast, Interplate carthquakes including small repeating

earthquakes occur on the plate boundaries between the three plates. Gray, white (pink), amd red stars indicate
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UBPAC shows the PHS-PAC contact zone, Black lines from white stars {contact zone carthquakes) to PIOHLCTREL SECURSE DIONG A3 KD LR 1N, VLENG 38 4 ho DT L . A AR

reverse triangles (stations) show the raypaths of converted waves at the UBPHS because of the inlerction with te PAC and the slab dip near the NE Lt of the PHS s relatively gemle
Uchida et al.(2010) Uchida et al.(2010)

Naoki Uchida, Toru Matsuzawa, Junichi Nakajima, and Akira Hasegawa (2010):

Subduction of a wedge-shaped Philippine Sea plate beneath Kanto,central Japan, estimated from converted waves and small repeating earthquakes,
JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 115, B07309, doi:10.1029/2009JB006962, 2010
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(b) Plate-boundary Earthquakes

0.125

itk e bmiilars Laribgubes

Aby

Furthipuke Reference Datn*® | Mp(Nm) | A, | Sikm') | Wkm) | S km®) | S8 | Dim) | D im) | Dim)
2000 Peru ¥ Shao and Ji (2001) L 20| 84| 45084 177 1044 | 023 | 21 5.2 79
2003 Tokachi=oka, Japan H+ | Honda ot al, (2004) T 2906421 | 83 | 22400 | 94 3 400 [ 004 | 24 46
2003 Tokachi-oki, Japan 11 | Koketsu ef al. {2004) 220E+21 | 82 | 12000 | 1503 100 | s | s 55
20003 Toknchi-oki, Japan ++ | Yogi (2004) ] L70E+21 | 80| 22000 | Mo 400 [ 026 | 15 34
2003 Tokachi-oki, Japan ++ | Yamanaka and Kikuchi (2003) | S.T LOOE+21 | B0 BRO0 1% 3200 | 035 21 i
2003 Tokachi-oki, lapan * averape LEIE+2] | K1 15121 123 EEUEN 22 43
2004 Sumasra, Indonesia Chlich er al, (200T) G GRIE12Y | 92 | MO0 208 o0 | 0.24 33 14 1740
2004 Sumatra, Indonesia | Ji (2004) T o0 | I8I00 180 15860 | 0.20 | 69 1.0 195
2004 Sumatra, Indonesia ¥ aVerage 0.1 [ 137267 194 29983 | 022 60 126 184
2005 Sumaira, Indonesia | Konca et el (2007) I.G LE+2D | 80 | 122880 i | 43ese | vde | 13 43 152
2002 Sumatrn, Indonesia Shoo and 1i (20030) T L35E+22 | 87| Bl&DD 136 18800 | 0.23 30 13 125
2005 Sumatra, Indonesia average LIGE+2Y | &6 100135 3 8656 | 029 (&3 LX) 138
2007 Sumatra. Indonesin 3 (20078} T SME+2] | B4 | THITD 160 22620 | 031 (A 22 L]
2007 Sumanrn, Indonesia 3 (200Th) T E0IE421 | B4 [ 63300 148 17680 [ 028 1.1 2.6 44
2007 Sumatra, Indonesia | Komoa.ef al. (2008) TG 536420 | 84 | 101376 352 23808 | 023 | 08 34 96
2007 Surniatra, Indoncsia 1 sverage 5206021 | B4 | TR 201 2w | 027 | 1o 2.6 53
2000 Chile Hayes (2010) T 2AWEHDD | B9 | X600 180 | 24600 | 025 | 4% 9.7 146
2010 Chile Shao et al. (2010} T.G 260E122 | B2 | B4IED 187 15300 | 018 51 9.8 129
2010 Chile Sladen { 2010) I LOIE+2Y | 87 | 102000 180 22050 | 0.21 13 4.7 83
2010 Chile 1 weray a8l weos | _iea] aonsloz | 3s | _Te 1 o6
2011 Tohok, Japan Hayes (2011) 9.1 | 143000 260 32000 | 022 62 17.2 335
2011 Tahake, Japan Koketsu s af (2011) wo | 72000 150 16200 | 023 | 100 | 125 358
2011 Tohokas, Japon Show e al {2011} I SAsER2 | 90 | 67500 150 16500 | 024 | 168 | a3 S8
2011 Tehoku, Japan Yagi and Fukahata (2001) T 5706422 | 9.0 | 79200 180 16800 [ 021 152 35.1 12
2001 Tohoku, Japan Yolkota et al (M1} 510G Te | 4206422 | 90 | K100 180 15000 | 022 | e | 246 33
2011 Tehoku, Japan average - 4816022 | 91 ) BS0R2 187 19167 | 023 | 110 268 4149
* M scismic moment, Mw: moment magnitude, £ rupture arca, I width of rupture arca, S : combined arca of barge-slip arcas, [ average slip in &,

£ average ship in Sa. L. maximum slip in 5.
35 T welescismic data, 5: strong motion data, G: geodetic daa, Tu: tsunami data,

opused in Fig. 1072
o Aty Murotani ef ol (2008),

* msume that 1 =

% . where § is the estimated in Murctani er af. (2008),

S

358

Earthquake Se/Sa | Su/S S5s/8
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2011 Tohoku, Japan .35 0.23 0.079
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Table 1. Fault parameters for eleven intraslab earthquakes.

Event Date Depth Moment Asperity area and stressdrop onit | Short-period
H (km) Mo (Nm) Sa (km* /da (MPa) level A (Nm/s/s)
1) 1993 Jan. 15 101 |33x10°(T) |52/108 92/82 42X10% (MS)
2001 4 Kushiro-oki 27100 (H) [ 72/381 144/190 20X10% (I1)
35/163 (MS) 69/109 (MS)
2 1994 Qct. M % TEH P (KK | 400/52 LI (S
Hakkaida (KE) | kox ™ () TSRS
Tabsa-oli T2
1464,/300
I (MS)
3) 19T March 18 = 0= (Fy LR Al L2 (12
E. of Aichi Pre, I3 (H)
4] 19 May 13 1% A1 (H) m pEEal il ]
& of Kushiro 457 (TS 2Ex10* (TS)
5) 1999 Aug. 21 66 |28x107 (F) |14/314 (AL 29%10' (12)
N. of Wakayama 31X107 (H)
6) 2000 Jan. 28 59 2.010" (H) 24.6/261 56.3/62.4 5.2%10" (TS)
Hokkaido (A1) (TS)
y 198alents | 40 ' Toho-oki
W 7 .
2001Mar24  1999/Aug/21 7) 2001 March 24 46 | 2110 (KH) | 33.1/47 31.7/475 6210 (M)
Mw 8.8 2000z Gelyo 20x10% (H) | 248/41 (A1) [423/428 M) | 6.0x10% (I2)
_ MwEs 8) 2001 Apr. 03 30 |82x10%(F) | 4.0/23 (A 32/34 (M) 3.0%10" (12)
( Central Shizuoka 1.2X10" (H) 33X10° (M)
2003/May/26 9) 2001 Apr. 25 39 |40x107(F) | 7.5/19 (A1) 6.8 10 (12)
; . Mw 7.0 Hyuga-nada 4.0X107 (H)
e 10) 2001 Dec. 02 122 [53x10m(F) | 5.8/87 3.9x10% (MF)
J..- ' S. of Iwate Pre, 5610 (H) | 86/116
s 4 _ 1997/Mar16  2001/Apr03 5.8/116 (MF)
S ootiapizs W 5.6 hiw 5.3 11) 2003 May 26 72 [35%10°(F) | 9.0/105 LIX109 (S)
ol ' ! 500 km Miyagi-ken-oki 3.9%10 (H) | 16.0/105 1.4X10% (TS)
30" -
— T —+ 30 . 36.0/105 (A2)
130 140" 150° — -
References : KK=Kikuchi & Kanamori (1995), T=Takeo et al. (1993), H=Harvard CMT, F=F-net,
. . . KH=Kakehi (2004), MS=Morikawa & Sasatani (2004), A1=Asano et al. {2003), TS=This Study, A2=Asano et al
Fig. 2. Eleven llltra-S].ap earthquakes whose source models were esti- (2004), I1=Tkeda et al. (2002), I2=Ikeda et al. (2004), M=Morikawa et al. (2002), MF=Morikawa and Fujiwara
mated by the empirical Green’s function method. Their focal mecha- (2002), $=Satoh. (2004).
nisms are also shown. The event list is given in Table 1. 2006
2006 Geophysical Bulletin of Hokkaido University Sapporo Japan

No. 69 March 2006 pp. 123 -134
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Aitaro Kato, Shin”ichi Sakai, and Kazushige Obara 2011 A normal-faulting seismic sequence triggered by the 2011 off the Pacific coast of Tohoku Earthquake: Wholesale stress regime changes in the
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Kazutoshi Imanishi, Ryosuke Ando, and Yasuto Kuwahara 2012 Unusual shallow normal-faulting earthquake sequence in compressional northeast Japan activated after the 2011 off the Pacific coast of
Tohoku earthquake GEOPHYSICAL RESEARCH LETTERS, VOL. 39, L09306, doi:10.1029/2012GL051491, 2012
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