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A Figure 6. Relation between rupture area and seismic moment. Dots represent individual events, and the line Is a least-squares fit under the constraint
of self-similarity (slope = 2/3).

o — b ~ »
0 T AN T gD R —I =]
ofjo|ojolojojolofoefo|ofolojlofo]lo|o|lofo]o /\ T-L ./,\I
172 84 | 70 | 98 | 11 191|202 156{386(107| 0 | 17 [213] 21 | 121 | 108|172 41 | 41 | 69 /2 O m—
52 | 64 [145| 43 | B3 | 119(279 | 248|303 | 146 | 147 |206| 85 | 0 [402| 44 | 87 | 88 | 50 | 39] (1}1& E ‘ /\ 7} 9)
T N T T

§85 | 106|127 O (178|246 (210|327 102|177 | 238 | €1 | 80 | 213|101 | 80 | 134124| 75 | 70|

0 125|208 | 98 | 174 [ 1664372 412 237 2970188 | 175} 92 | 68 | 125|113] 159 | 169|164 [250| 56) 1000
1
31( 62 |184 | 180234512 370 496 2070234 | 77 | 169|166 (312|163 |223|218| 189 63 | 89

102( 71 (252|227 B1 §308 324 219 4‘76'321 142 (240312 | 101 | 146|203 | 311| 176| 68 | 304

Distance Down Dip (km)

04| 99 | 86 |415| 56 §129 444 219 34681600280 304 220 212 399 3704214 | 189} 102 | 20!
130 69 | 147 | 34 1440267 215 273 19

98 1336 462 283 188 349 152§ 69 |211 (260 l?q

100 -

=3

20

47| 10| 56 [106] 136|215 | 245|261 [ 148 [z 301 267 331 318 306, 167237 78 178 10
0 10 20 30 40
Distance Along Strike (km)

Trim Line

: Asperity
47 I8 A R 1R 13K 0D 4 L
=]
1 EEWEREED 1 | .
1.0x 10% 1.0 10% 1.0x 10% 1.0 % 107 LOx10%
Moment (dyne-cm)

/\O I — b o A Figure 8. Relation between combined area of asperilies and seismic moment. Dots represent individual events, and the ling is a least-squares i under
’ /r T.l the canstraint of self-similarity (slope = 2/3).

Combined Area of Asperities (km?)




19955F LARFIZF
MEZEWRIZLEEE

181 O th xR REH =

=(Mw5.4~6.9)

f; - 199&%%1 # M59
l

‘. 2003 EHLE M, 6.1

2011 {BEEHEY M_ 66

O !

2013 #iA4LE M, 5.8 \‘r

O

2011 MEEE M, 5.9

@

| |

500 km

2007 I M, 6.6

2UO4'*’3;EM 6.5
/_,_r

2011 E!HI:"BM 6.2

2007 féﬁM 6 7

2000 B M, 6.6 @

1997 UJDitﬂ M, 58

2005 MEBKAKEM,54 |
> <

2005 8@ M_6.5
|

1-395 EMWE M, 6.9

” 2013 M M 5
A 1997 ERES A M 6.0
1997 IR 3 A M, 6.1 @

R . IERRNE,

, B UEE

@_»

£LT-
2R A7 \—

x

N OD 3 7 A
o R

=(Mw6.9)

A

v
2008 F 5FEIHAEME

39.5'N 7 395N [ :
Wﬁ/ — _
O TR A ! e
: - e
2 o0n N WiTH25 M:m-u“
Ichinogeki | t‘e\ WTHGS ,} 3
. g : f:\.' Active fault . .
;e ‘] MYGEOZ © T
. 3 .
! Furukawa \ 2 » Lt 1'_.- ;
140.5°E 141°E o \;.
Eg - | ‘)2‘ % M .
*E&%E 14(;.5E 141.0€ 141.5E
DERSH TRYD
£ - 1(2008)

Asperity area

Rupture area

209

I 2.0km

«—>
2.0km

Suzuki et al.(2008)

40

0.0 Slip(m) 6.2



ND R NEMEZ R RICLIZE

R A /\—3Y

Somerville et al.(1999) D UK L= TT S D LLER

This study

No. ER Mech. Reference lnvers’i‘i: Nn;—')*net My Targ:‘tz FQ. sutn]:iult Green’s function * EQ E IJ\ % E @ ﬁ % é
1 19955 FEE REARHE Ss Sekiguchi et al(2002)'® | 375E+19 |3.75E+19+| 6.9 01-10 42 Rock & soil 1000
2 20085 5 F - B AEHE Ry | Asano and wata(20116)” | 276E+19 |, 1pc, g | g | 01 =10 40 Difference at each site
Suzuki et al(2010)"® 2.73E+19 0.1-1.0 4.0 Difference at each site
3 2007 REES B HTE RV Asano and Iwata(2011a)® 1.57E+19 136E+19 | 67 0.05 - 1.0 40 Difference at each site 1
Horikawa(zo()sa)m 1.10E+19 0.1-1.0 1.0 Difference at each site o
4 2011 RS ERBYME NM 2|R9(2012)*" 1.14E+19 | 9.58E+18 | 6.6 0.03-08 4.0 Difference at each site E 100 e .
Aoi et al.(2008)% 1.62E+19 0.1-10 4.0 Difference at each site I: T -
5 20074558 B chti b B RV 5 nﬂ'ﬁﬁ.ﬁﬁ(ZOOS)ﬁf 1.00E+19 9.30E+18 | 6.6 0.03-0.5 4.0 Difference at each site g Fhrpdem & = o
Horikawa(2008b)*” 6.50E+19 01-05 2.0 Unknown £ o
Miyakoshi et al.(2008)25) 1.62E+19 01-10 40 Difference at each site I: " "
6 20004 B EE FEpih 7B ss 2. BI0(2002)%° 2.00E+18 | 8.62E+18| 6.6 | 0.1-10 40 Common g 0
7 20054 15 B 78 75 it ss Asano and Iwata(2006)*” | 1.15E+19 | 7.80E+18 | 6.6 | 0.05-1.0 40 Difference at each site @ | & somenite staiionn
8 20044F 378 8 il 78 RV Asano and Iwata(2009)*®® | 1.07E+19 | 7.53E+18 | 6.6 0.05 - 1.0 4.0 Difference at each site O Thia study
9 2011 REF IR L AR TR RV SRFF(20122)% 4.21E+18 | 2.13E+18 | 6.2 0.05 - 0.2 4.0 Common o
10 20034 EH R L ERiE RV | Hikima and Koketsu(2004)*” | 1.90E+18 | 1.53E+18 | 6.1 0.05- 0.5 4.0 Gommon o
1] 19975 ERE2IFESMEGBA) | SS EIE - t1(2004)°" 1.73E+18 | 1.40E+18 | 6.1 01-20 1.0 Difference at each site 106418 108417 10E+19 108420 108421
12] 19975 RERLFELftthE(5H) SS Horikawa(2001)%? 1.16E+18 | 1.22E+18 | 6.0 01-10 1.0 Common Seismic moment [Nm]
13 2011 E4 [ R HERIE ss SRFF(2012b)% 1.12E+18 | 8.38E+17 | 5.9 0.05-0.2 4.0 Gommon
14 19984 HF 12 AL St B RV Miyakoshi et al.(2000)*” 6.09E+17 | 753E+17 | 5.9 00-05 40 Common
15 19974 WO BRI Ep#E Ss EE- {#(2004)°" 5.10E+17 | 5.66E+17 | 5.8 01-20 1.0 Difference at each site
16 20135 AR AT ss 3t fih(2014)* 710E+17 | 554E+17] 58 | 0.1-10 10 Difference at each site —_
17 20134 X BT RV SEFE(2013)° 5.33E+17 | 5.47E+17 ] 58 | 0.05-02 40 Common * E i-‘i’], -F 1:% :E T ) l/
18| 20054 4R RS T RARE | SS Asano and Iwata(2006)*” | 2.81E+17 | 1.31E+17 | 5.4 01-15 10
SS: Strike Slip, RV: Reverse Slip, NM: Normal Slip * Sekiguchi et al.(2002)|Z kB HEE—AT

Rock & Soil: H#H A FEHEFEBHY (b, Difference at each site: ZEH M TRADHBEEETIL,

Somerville et al.(1999)

Common: £EAI A THEDHBEEETIL,

Unknown: A~B§

No. HER Mech. Reference Mo My | Target F.Q. | sub fautt Green’s function
(Nm) Hz

1 1992Landers SS Wald et al.(1994) 7.50E+19 7.2 0077 - 0.5 Common
2 1978Tabas RV_| Hartzell and Mendoza (1991) 5.80E+19 71 00 -20 Common
3 1989Loma Prieta 0B Wald et al.(1991) 3.00E+19 7.0 02-1.0 Common
4 1995Kobe SS Wald(1996) 2.40E+19 6.9 0.05-05 Rock & Soil
5 1983Borah Peak NM Mendoza and Hartzell (1998) 2.30E+19 6.9 00-05 Common
6 1985Nahanni(12/23) RV Hartzell et al.(1994) 1.50E+19 6.8 0.2 - 3.0 Common
7 1994Northridge RV Wald et al.(1994) 1.10E+19 6.7 0.1 -1.0 Rock & Soil
8 1985Nahanni(10/05) RV Hartzell et al.(1994) 1.00E+19 6.6 02-30 Common
9 1971San Fernando(SM) RV Heaton(1982) 7.00E+18 6.5 0.0 - 0.125 Common
10 1979Imperial Valley SS Hartell and Heaton(1983) 5.00E+18 6.4 0.1 -1.0 Common
11 1987 Superstition Hills 3 SS Wald et al.(1990) 3.50E+18 6.3 0.1 - 3.0 Common
12 1984Morgan Hill SS Hartell and Heaton(1986) 2.10E+18 6.2 02-50 Common
13 1986North Palm Springs OB Hartell(1989) 1.80E+18 6.1 Unknown Common
14 1987Whitter Narrows RV Hartzell and lida(1990) 1.00E+18 6.0 0.2 - 3.0 Common
15 1979Coyote Lake Ss Liu and Helmberger(1983) 3.50E+17 5.7 0.0 - 2.0 Common

SS: Strike Slip, RV: Reverse Slip, NM: Normal Slip, OB: Oblique Slip
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Inversion analysis
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No. hEL Reference Mo My Length Width Rupture Area Av. Slip Max. Slip Asperity Area Av. Asp. Slip Aorup | Acasp
Nm km km km” m m km’ /Area m /Av.Slip MPa MPa
1 19954 £ 1B F #f it AR Sekiguchi et al.(2002)"” 3.75E+19 | 6.9 64 21 1303 0.79 4.01 244 0.19 1.74 2.20 1.9 104
2 2008 T - EH AR E Asano and lwatﬂ(7ﬂ1l";)m> 2.72E+19 | 6.9 39 [38] 1g L8] 702 16841 4 01200 oo, (5941 ., [104]| .. [0a5]| 5, [281] ,, [234]] ¢ 224
Suzuki et al.(2010) [40] (18] [720] [1.44] [5.55] [120] [0.17] [3.68] [2.56]
3 2007 B E BHE Asano and wata(20112)8' | | 561 6 g RO g TBT ) o0 (48011 qp [10S]| 5o [5071) gy [84) | g [08]) g [2321) ) 208)) 5, 187
Horikawa(20082)*” [22] [20] [440] [0.77] [2.75] [81] [0.18] [1.65] [2.14]
4 5|[(2012)*" 9.58E+18 | 6.6 40 16 640 0.52 251 144 0.23 1.25 2.40 14 6.4
Aoi et al.(2008)* [30] [24] [720] [0.91] [2.68] [76] [0.11] [2.09] [2.30]
5 2007 EETBIR B HE 51R - £4H(2008) 9.30E+18 | 66 sal [8] | ggp [540) | 6 [056]1 g5 [266] ) gy [92] | g [047]) g [144]) ,,, [257]) 4 1.1
Horikawa(2008b)*" [25] [17] [425] [0.54] [2.12] [100] [0.24] [1.27] [2.35]
Miyakoshi et al(2008)*” [28] [18] [504] [1.22] [3.28] [72] [0.14] [2.12] [1.74]
6 20004F SRR FE AR E £ - B0(2002)%° 8.62E+18 | 6.6 34 18 598 0.91 444 101 0.17 2.40 264 14 8.5
7 2005 4B BT HHE Asano and Iwata(2006)” 7.80E+18 | 6.6 26 18 468 0.78 3.17 64 0.14 1.97 253 1.9 13.7
8 20044E$T B E ch i T Asano and Iwata(2009)® | 7.53E+18 | 6.6 28 18 504 0.67 3.08 84 0.17 143 2.13 16 9.7
9 2011 ERFRILAHE SRF(20122)% 2.13E+18 ] 6.2 22 14 308 043 1.19 72 0.23 0.88 2.05 1.0 4.1
10 2003 F =B It B AR Hikima and Koketsu(2004)*” | 153E+18 | 6.1 18 10 180 0.31 1.04 20 0.11 0.78 252 1.5 13.9
1] 19075 ERERIFEEMEGAH) EE- t(2004)*” 1.40E+18 | 6.1 12 10 120 0.46 1.20 18 0.15 0.88 1.91 2.6 173
12 19974 ERERIFEAMEGGS) Horik 2001)*? 1.22E+18 | 6.0 17 10 170 0.21 041 15 0.09 0.36 1.71 1.3 15.2
13 2011 FEEHE B RN SRFF(20120)% 8.38E+17| 59 8 12 96 0.32 1.10 16 0.17 0.80 2.50 22 13.0
14 1998 F A F B NEEIL AR Miyakoshi et al.(2000)*” 7.53E+17] 5.9 10 10 100 0.16 0.52 16 0.16 043 2.69 1.8 11.5
15 1997 IO R I BT EE - t(2004)*” 5.66E+17 | 5.8 8 14 112 0.14 0.83 18 0.16 0.41 2.93 1.2 7.2
16 20134E4F AR AL H i T 3t - fth(2014)° 5.54E+17 | 5.8 12 7 84 0.28 0.98 12 0.14 0.66 2.36 18 125
17 2013F REREINTE SRF(2013)% 547E+17] 5.8 10 6 60 0.20 0.71 12 0.20 0.58 2.90 29 143
18 | 20054 1B/ BT S T RARE Asano and Iwata(2006)*” 1.31E+17 | 54 8 8 64 0.14 051 9 Lod 0.33 2.36 0.6 44
Av= 0.16 Av= 237
SD= 004 SD= 032
Rupture area Asperity area
100000 — ¢ T e i — - F 100000 === ==
| ——Somerville et al(1998)
— Somerville et al(1999)
| ——Irikura and Miyake(2001) | S ed Mol — ‘
| =——Murotani et al(2014) +1Mrotan ot ak (2044 NE ® Somerville et al(1999)
10000 }— * Somerville et al{1999) | (_|.8E+20"'_M<':IJ ! |f| 10000 O Reverse Slip(RV)
— O Reverse Slip(RV) e » A Strike Slip(SS)
[ & Strike Slip(SS) a| " :."—_" © Normal Slip(NM)
© Normal Slip(NM) ‘=
o Stirling et al(2002) o A __,;: 2
1000 E x Murotani et al(2014) : et ] 1000
_.Ov - \'!‘ &l FAE u;<_ T 2 ° i
4 Lo oDy o) rervitleret-at- 93 =
FRTAO S e 1 Trikurh & WMiyake (Z00T) © H =
100 Ll 'EFQ'-"{ o lo (2.5E+]84 Mb | BE+20 o 100 . .
=1 < 8
©
/ I T I E H e
’ | of Hé e tor < ,ﬂﬂEE'Ap
10 Somerville gt al(1859 2 10 At
Mo —~T (E) A Y
I o
1 1
1.0E+16 1.0E+17 1.0E+18 1.0E+19 1.0E+20 1.0E+21 1.0E+16 1.0E+17 1.0E+18 1.0E+19 1.0E+20

Seismic moment [Nm]
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% 1% fE 18 & 3-stage scaling model
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3-stage source scaling

Stage 2(AEB =5, 2001)
\

Stage 1 (Somerville et al., 1999)
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EGFERAWVTAMSNI=SMGAD Lt
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A E H -~ 34
. . ’ . .
EGF (Empirical Green’s Function) Forward modeling .
— Mo Total SMGA | Num. of SMGA(km?) Stress drop (MPa) .
No. i Mech Reference (dyne-om| MV km? SMGA | sMGAT | sMGA2 | sMGA3 | sMGAT | smaa2 [ sMaas Asperlty
1 19954 F i R ET &R AR Ss £iT- AB1997) 3.75E+26 | 6.9 304 3 176 64 64 8.6 16.3 8.6
w - £3T(2008) [92] 2 46 46 138 138
2 2008 F 5 F - B AED R RV AR AE2013) 2.72E+26 | 6.9 92 0] P ” p , ) —
Kurahashi et al(2008) [53] 2 40 13 2538 10.3 5
S Maeda et al(2008) [69] 3 27 27 15 469 375 469 o [ )
8 2007 B+ SR RV [ Voshimi and Yoshida (2008) | "2%F*28 |87 | & pag) [ 98 48 94 15.6 2 100 ®
2T - #h(2007) [98] 3 52 23 23 200 200 100 =
4 2011 EE BB REYE NM o3t #8(2011) 9.58E+25 | 6.6 79 2 40 40 146 14.6 g ]
5 shih I 2 18- 1h(2008) N [85] 3 30 30 25 237 237 19.8 @
° 2007 FHBRPHABE R LI - ¥ e(2009) 930E+25166 | 89 [92] 3 36 36 20 195 148 195 s
6 20004 & B 12 7 & bt 22 ss th B - #3(2002) 8.62E+25 | 6.6 58 2 29 29 28.0 140 s
7 20054 13 [ B 75 75 b h 2 ss Suzuki and Iwata(2006) 7.80E+25 | 6.6 42 1 42 107 g ®
8 20044 #7358 chigiith 72 RV Kamae et al(2005) 7.53E+25 | 6.6 91 2 75 16 7.0 200 H @
9 201 1 EH B EHhE RV None 2.13E+25 | 6.2 None x x x x x X x 2 0 e @
10 20034 EIRE L T RV None 1.58E+25 | 6.1 None x x x x x x x £ [ ]
11| 19975 ERSRBAFMHEGA) | SS Miyake et al. (2003) 1.40E+25 | 6.1 42 1 42 £
12| 1997FERESEIFEEHEGSH) | SS Miyake et al. (2003) 1.22E+25 | 6.0 24 2 12 12 E
13 2011 F 3 IR RARH R Ss 23t - #5(2012) 8.38E+24 | 5.9 27 1 27 16.9 o
14 1998 4F 5 F 18 Pk b B ith 22 RV Mivake et al. (2003) 7.53E+24 | 59 16 1 16
15 1997481 O 12 Jk &R3th = sS Miyake et al. (2003) 5.66E+24 | 5.8 14 1 14
16 20135 A B AL BT SS 3t 4(2014) 554E+24 | 5.8 18 1 18 164 SMGA
17 20135 BB E R RE T RV EEIE014) 547E+24 | 58 8 1 8 9.0
18| 2005412 B P HH#E SARE | SS Suzuki and Iwata(2006) 1.31E+24 | 54 16 1 16 14 1
—_— ﬁ' 10 100 1000
= Hg A = (2013) Combined area of SMGAs [km?]
100 g 10,0
2 Stress drop contrast (Asperity/SMGA)
a
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HrERS(L)E
# #4(1998) MEE—A I\(MO)G) ESREA

Mo =7.5E+18[Nm] (Mw6.5LL L) : logL(km)=1/2logMo(dyne-cm)-11.82
Mo < 7.5E+18[Nm](Mw6.5LLF) : logL(km)=1/3-logMo(dyne-cm)-7.28

AE=5%(2001)

Mo =7.5E+18[Nm] (Mw6.5LL E) : logL(km)=0.513"logMo(dyne-cm)-11.99

1000 ———T——T—rr — T T
| —Takemura(1998) —1 S |
| e==Irikura and Miyake(2001) WG-S5 h“ Mwie:53
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100
2 ~
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8 s
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o (Mp<15E+18 /(Ll' G I °
c 10 = i
(b} | n A /" t_’\*#_\
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1
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Seismic moment [Nm]
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1000 A O — —
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< #1992 Landers s i
:,-i £ 1978 Tabas Ly
£ V) {m1906SanFrancisco .. 3
2 —'{ % 1291 Nobi oo
- (6]
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A
2/ ©
S
-Pk\, G Stirling et al.(2002)(Reverse)
A o Stirling et al.{2002)
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Source fault length (L) (ki)
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HAT(1998)DT—2tvrD RE
(Mw6.5LL EF)
19454 = Al #h = (Mw6.6)

H #1(1998): HhZFR D ZE FhF2data & Seismological data

No Name Mech. Reference Mo (Nm) | Mw | L(km) | W(km) | S(km? | D(m) |Geodetic data Selsrg:’laoglcal
1[1891Nobi SS Mikumo and Ando(1976) 1.5E+20{ 7.38 85 15 1275 3.8 o o
2]|1927Kita—Tango SS Kanamori(1973) 4.6E+19| 7.04 33 19 627 3.7 (@)
3|1943Tottori SS Kanamori(1972) 3.6E+19| 6.97 33 13 429 25 o (@) 12km
4|1948Fukui SS Kanamori(1973) 3.3E+19]| 6.95 30 13 390 2.0 O (@)
5[1930Kita—Izu SS Abe(1978) 2.7E+19| 6.89 22 12 264 3.0 O
6]/1995Hyogo—ken—Nanbu SS Takemura(1998) 2.5E+19| 6.87 25 15 375 2.2 O
7[19390¢a ss Yoshioka(1974) 1.7E+19] 675 16 12 192 20 0 [ v
8]1978Izu—Oshima SS | Shimazaki and Somerville(1978)| 1.1E+19| 6.63 17 10 170 19 O o " | ; S
911961Kita—Mino OB Kawasaki(1975) 9.0E+18| 6.57 12 10 120 2.5 Q O [EINI L ‘&AA
10 1945Mik£wa RV Ando(1974) 8.7E+18| 6.56 12 11 132 2.3 O
Length=12 [km]
2 . . N=|
Hh R D ZE E#h 2 datadSeismological dataDETE
Ando(1974)
This study: Seismological data
2 Trimming of 357 00°
No. Name Mech. Reference Mo (Nm) | Mw | Lgp(km)| W(km) | S(km?) | D(m)
rupture area
111891Nobi SS Murotani et al.(2014) 1.8E+20| 7.44 122 15% 1830 3.3 X
2]|1927Kita-Tango SS X - - - - - - -
3|1943Tottori SS X - - - - - - -
411948Fukui SS Kikuchi et al.(1999) 2.1E+19] 6.81 30 10 300 2.3 X
5[1930Kita—Izu SS X - - - - - - -
6[1995Hyogo—ken—Nanbu SS Sekiguchi et al.(2002) 3.8E+19| 6.98 64 21 1303 1.7 O
7/19390¢ga SS X - - - - - = -
8[1978Izu—Oshima SS Kikuchi and Sudo(1984) 1.9E+19| 6.78 35% - - - -
911961Kita—Mino OB Takeo(1990) 58E+18] 6.44 16 12 192 0.9 O ;
1011945Mikawa RV Kikuchi et 2l(2003) L0E+19]_6.60 20 15300 11 X -
*Estimated value in this study

Mw6.5 DJsJ: 0) 101@ 0) iﬂ%@ 5'5 y 61@ 0) i‘m% o= 137 0 I 137 30

DERAL N— VA R INE - BT engih=0fi
Kikuchi et al.(2003)
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Mo=(Ac**SW__)/c (— Ac*=c*(D/W,,,,)
(12 -4th, 2012) (Knopoff, 1958)

c=0.5+2exp[-L/W__] EBREOET NEEICHT BIG

Ac*=3.4MPa HETEDEE Ao CAETE.
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