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00000000 Do00o00oo0oo0o0oo0oo0o0ooooUooooooooo
00 (1996) OO OO

2.1 JUU0uoboboooooobbod

O0000000000000000 (rate- and state-dependent friction law; 0 0 RSF
O00000)00ODieterich 00 0000000000000 OODO0OODOOOOOOO
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ugbooboboooooooboobooooobnb 100sggoboobooooooooboog
(Kanamori, 1972)00000000000019920 Nicaragua 00 (G)OOOOO0OO
00009 000000000000000000000 1km/s0000 (Kanamori
and Kikuchi, 1993) 0 00 0000000000000 000O0O0OCOOOOOOOOO
00000000 (0oo0oUoO00o0oD)000o0oOOoDUoOoUoo

3.1.3 00000 (slow earthquake)

0000000000000 00000O00O0O00000obOooOoOoOOoO00O (oo
000000000000o000)000o0U0000o0O00DooOoUoOOoUDoOoOOUoOO
ooboooooobobooooooboooobboooonoooonbobooooo
000019600 500 Chilean 00O (M, 9.5) 0000000000000 (OO 3.1.6
O00)0000000300s000000000000 (Cifuentes and Silver, 1989) O O
01000000000000000000000O0 19600 600 Chilean OO (M
6.9; D) (Kanamori and Stewart, 1979) 000000 54s 00000000 19780 20
0 Banda Sea OO (myp 6.3; A) (Silver and Jordan, 1983) 0 000000000000
ood

000000000000 boooo0ooog 100s000b00b00O0
gdobboooobbtboooobuoooobboooobbboooonbbbooooo
udobdooobbodooobbbouoooobbboooobuoooobnbobooooo
ugdobbooobobuoooobobodooobbbdooobobboooobooooo
udobboooobbodooobooooboboboooobbboooonoboooon
0000000000197 0000000000000 OODODOOO (E) (Sacks et al.,
1981) 0000000 1000000000000 000D0DOOODOOODO0OODOODOO
ooooooooboobooog119e0b9roogboboooooboooobobn
10s000 1000 00000000000000 ADODDOOD +0000 AoVt
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00000000000000000 (Crescentini et al., 1999)0
000000000000000000000000000 1992000000 (M,
6.0) 00000000001 000000 (H) (Kawasaki et al., 1995)0 1989 0 0 0 [
00 (M, 74) 000000 10000000 (0000, 1998; Kawasaki et al., 2001) O
000000000000 Beroza and Jordan (1990) 000000000000000O0
00000000000000000000
000000000000000000000000000000000000000
000000000000000000000

3.1.4 00000000 (afterslip)

0000000000000 00DOO0O GpPSODOODOODOO GEONET O 1994000
000000000 (Miyazaki et al., 1997, 00000, 1998)0GPSOO00OOOOOO
goboobodboboobuoobobobobooboboobOoo 19000 booobg
0o M,76)001000000000000000O0O0O00CODOOOOO (HhOoOODOO
(Hekiet al., 1997) 00 0000000000000 0O0OO0OOOOOUOOOOOOOO
00000000000 000O0000000000O00D0DO0000oDOooogGPS
dooooooooooobobbbbbbbobo0 8o uuououogog 19890
Loma Prieta 00 (M, 6.9; K) (Segall et al., 2000)00 000 3000 19920 Landers O
O (Mg 7.3; L) (Shen et al., 1994)00 5000 199500000000 (M, 6.9) (Nakano
and Hirahara, 1997)00 130 00 1996000000 (M, 6.7; M) (0DOO O, 1999; Yagi
et al, 200)00 20000000 199900 00 Izmit 00 (M, 7.6; N) (Biirgmann et
al, 2002) 00000 20000 19990000000 (M, 7.6; 0) (Hsu et al., 2002) O O
vboobooooooooooooooboobooboboboobobobob

goobobooooooboooooobobboooubboooooobooooo
ggobbooooboboobobouoooobobooooboboboooobobooooo
0000000 (J))OOUODODODOODOOO0OO0000 (Takai et al., 1999) 00000000
0000000000000 00000000O00ODO0O0DO0DOO0OO (Dooo, 2000)0
o000 (20000000 (1975) DOOOOOOOOQOOOOODODOODODODO (DOO,
J)OO0OO00O00oO0o0O0O00oooO0oo0oooo0D (My; 00 Nm)OOOQOOOOOO
0000000 (r; 00 s) 0000

log7 = 1.1log My — 16.1 (3.1)

gboooboboobooboboobooboboboobobooboboobooobo
ubooooobooboobooobobbobooboobobooooboooboooo
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ubooooooooooooooon

3.1.5 0000000 (silent earthquake) - 00000000000 (slow
slip event)

0000000 (000000000000000;SSE)0000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000 (00
0)0000000000000000000000000000000000000
(Beroza and Jordan, 1990; 100 0,1991)00000000000000000000
000000000000000000000000

000GPSO00O0O0O0O0O0ONONOOOOOOOOOONONONONONONONONONONONO000O0
0000000000000000000000000000000000000000
0000000000000000000000320000000000000000
oooo
(1)19890000: 000000000000000000000000000000O0
000 2000002400000000003000020000000000000
000000019890 120 9000 2000 3000 (UT)000000 100000
10 000000000000000000000000000 192300000000
000000000000000 M,59000000000000000000000
0 (P)000000OOOOOO (0000, 2000)0
(2)1996 00000: 19960 50 16000 20000000000000000000
GEONETOOO0O00O0O000000000000000 (00)000 15mmO000
0000000 (0000,1997) 0000 M6000000000000000000
000 (Q)000000000000000 (Sagiya, 1997; 00000, 2000)0
(3)199700000: GEONET 0000000000000 000000O0O0OOOO0
000000 199700000000 10000000000000000M, 66000
0000000000000000000000 (R)0000000 (Hirose et al., 1999;
Ozawa et al., 2001)0 0000000000000 322000000000
(4)19980 0000 Guerrero: 1998000 000000000000000 Guerrero
00000000000000 Cocos 000000000000000M, 650000
00000000000000 (8)0 GPSO00000000 (Lowry et al., 2001)0
(5)19990000: 00000000 19990 20 270000000000 1000 M,
56 00000000 (T)00000000 GEONETOOD0O000000000 (000
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0, 2000)0

(6) 1999 0 Cascadia: 19990 8000000 30000000 Vancouver 00000
000000 Juande Fueca DO OODOO0OOO20km 00 40km ODOO00OOOOOO
O000000M, 67000000000000000 (U)0O0O0O GpSOOOOOO
000 (Dragert et al., 2001)0

(7)20000000: (h)0000O0OO000DOODOOOODOOOODODOOODOODODOOOO
0000000000 2000203000 2-3000GEONET 0D0ODOODOOOOO
o0 (V) DOOoOoOoooooooooo 323000000

(8)2001000: J00O00OODODODO GEONETOOODO 20010000000000O
goobobooooobobooooonboboooooboboobD 200000 bO0000
O00000000000000 (20020 10000)00D0O0O0O0DODOOOOOOOOOO
ggobobtoooobuoooobuoooobboboooob bbb booooo
000000000 (W) (Ozawaet al.,2002)000000000000000000OO
ugobbbooooooooobooodoobbboodonboboooobboboooon
dbdbdootbodooboboobobobobouoobbobobobooobUobo 3.24
googoo

(9920020 0000: 19960 0000000000 OOOOOOOODO20020 1000
godobbooooboboooobbdooobbbooooboooobobooooo
00 GEONETOOOOOO (D0000,2002)00000 1000000000000
ugoobobob2ecm 000000000 bbodoooon
O00000ooooooo 10em00O0OM, 650000000 (X)O

3.1.6 000000 (preslip)

ggobbdooooobuoooobobobdoooobbbooobbobdoonoooo b
ugobobbooooobooboooobobbdooobbuoooboboooobobooboooo
uogodooooboon

1944000000 (M, 81) 0000000000000 0OOOOOODOOOOOOD
O00000000000000000 (Sato, 1977; 00, 1982) 000000000000
0000000000000 0000D0000000O00000OU0O0O0O0n (Ando, 1975;
Linde and Sacks, 2002)0

194600000 (M, 81)00000O0ODOODODDODODDOOOOO (ODO,1982) 000
00000 (DDO00,2002) 0000000000000 O0DOOOOOOOOOOOO
0000o000O0000OO0o0O0o00OoOo0o0ooOO0oUoOOoOOoOoOoOoDO (booo,
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2002; Linde and Sacks, 2002)0

00000000000 19600 502200000000000000 (Cifuentes and
Silver, 1989) 00 00000000000 DO0O0OD0OO0O0OOOODOOODOOOLinde and
Silver (1989) 0000000000 O0O0OOOODODOOODOOOOODOOOOOOOOO
goooooooboodoooooooboooooooooonoooooooooga
goooboooooooooboooooooonobooooooooobobooooooao
goobooooobbooooboouoooooooooo

19760 Friuli0O (M 6.4)00003000000000000 Trieste J00OOODO
gooob-olilobooboobodbobooboobooboobboobboobo
00000000000000000 (F) (Bonafede et al., 1983)0 Bonafede et al. (1983)
0dooo0oooooboooooobouoooooooooonon

19830 50 260 000000000000 (M, 77)0000000000OODOOO
O000000000000000O0O (0D0,1984) 000000 500000000000
00000000000000000000 300000 1030 107°0000000
00000000 ooooooooobed 210000000000O000O 100000
000 (Lindeet al., 1988) 00 0000000000000 O00O0OOOOOOOO0OOO
0000000000000 0000000o0o0O (00, 1984; Linde et al., 1988)0

19970 120000000000000000000 Kronotskoe 0O (M, 7.8) OO
oo0oooooOM, 7700000000000 000O0OOOOOO0000O0O0O0O0O
GPSOUOUOOODOOOOOODODOODO (Gordeev et al., 2001)0

gooooooooooooooooooooobooogobooooooooooog
oo obboogooobooooooooobooooooao
goobooogooboooobbuooooobooo

3.1.7 000O0O0OO0O (creep event)

gbooboboobobooboboboboboobooboboobooooboonoo
googbooboooobooboboboooboobobooogboboooobobooon
gooobooboooobobooooboooooboooboboobobooooon
ggooobbbooooooobobbboooooooboobobbooooooobobooogoo
00000000o0000o0o0ooO0oU0oOO (bo0DooOoUoLOoOoUooOooooO)d
ubobooobooboboooboobobobooboobooooboobooobo
00000 (000, Scholz, 2002)0

gbooobobooboooobooboobobboobooboobooboboan
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ggooobobbooooooobobbbooooobbobbooooobbbboogoo
O00000000000000000 (repeating earthquakes; D00 O0O0000O0O0O)
(Nadeau and Johnson, 1998) 0000000000000 0O0ODOOOOOOOOOOO
000 (Rubinetal., 1999) 0000000000000 DOOOOOOO

0000000000000 000000O000bOO0O0O (0O,1999) 000000
o3 l1gooooboooooobooooobddddoduuuouuouuooa
o00000o0o0ooOooOdbobobooobooooooosboooob0 GgpSOODOO
0000000000 (Hiraharaet al., 2002)0000000000000000000O
ooooobooboooo

3.1.8 0000000 (strain migration)

gobobooogoboboooobooboboboooooboboooobooboooooonog
00000000000000000000000 (Kasahara, 1979) 00000000
gbooboooobooboobooboooobooboboobooboobooobo
gboobooooboboooobuoobooboboobooooboobooobo
ubboobooboobboobooobbooboooon

goo032200000000199700000000000000000O00O0O00O00O0
ubooodbgoboobobooboboobobooboobuoooboboooo
000000000000 240km/year 0000000000 O0O0OOODOO (O 3.5)0

3.1.9 00000

oboboboobobobobbooboobobobobOobobo0oobobOoobobOnOBeroza
and Jordan (1990) 00 000000000000 OOOO0O0O0O0O0O0O00O0O0O0O0O0O
googboobooboboooboboooooboboooboobooobooboboobooon
gboooboobooooboobooboobuoobooboobuooboobooo
gboooobooboobbooboobbooboobooobobOooboobo

gbobooboboooboobobboboobooboboooboobooobon
ubooobooboobobooobobooboboboobooboobooboooobooooo
Oo03040km 00000 OCO0OO0DOOOO0ODOOODOOOOOOODOOOODOOOD
00000 Obara (2002) DO0OOO0O0O0OOOODOOOOOOOOOODOOODOOOO
gbooaod
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3.1.10 ODOOoogogoood

ggobobodobobbdooouobobooonoboboooooboboobnoboooon
gooodobdoobdooobomoobooobooobooobboooboo
goobooov4oo0oboooboboobobuoobobooobooobboobnoo
googbobooobogoboboosoboobobooooboooboboooobobo
0000000000000000000O0000000n (Satoetal., 1996)00000
0000000 GpSOOOD0OO0OOOODODOOOOOOOO (Heki and Tamura, 1997)0
000 GpSOO0O0OOO0OO0100000000DOO00DOOO0ODODOODOODOODOODOD
(Heki et al.,, 1997) 000000 10000000000000O0O0DOOOOOOOOO
00000 (Heki and Tamura, 1997)0
gogoobboooboboooouobboooboboooobobboooouooobo
googbobooooooboboooboboooboobooooobobooooboon
gbooooooboobogbobobobooooooboooooob20b0bO0ODbO
o000 bbooooonbooboo 20000000 b0bO00b0DOon
bbb oooboooboboobooboooboooboon
ggobbtbdoooubobtbooooubbooobbooobobobuoooubooboobuoon
ugobobdoooobobbooooooboooobboobobobouoonbobbooooo
ugobbobooooooobooooboboooooobbooooobobboooon
gbobobobobooooomuoboooobobobDooDooboobobobobo
gboobooboobooooooooooooooooooooooooooooooonDo
gobooboobobooboboooboboooobobooooboboooDog
000ooo0o0oo0o00oD (boooU0oo0oU0)00DUoOoOoUbOoOoOoUooOo
000 (00 341 00)000000000000OOOOOO0OODOOO1I0DOOOO0O
bbbt obooobooobooouboooboooboouboo
ugobobbodooouoboboooouobobooobobuo 1oL bbooon
ugbobododooooooooobbbddooooooobooobobooooaa
gbboddboooobbodbobgobooobuooobodbboobooooboa

3.2 GPSUO0O0OO0OODDOOOOOODOOOOOO

gboobobooboobobooboobol1oobooooboobooobooon
000000000000 00O0O000O0O0000O0000O0 GPSOO0OOGEONETO
OO0000O0O0000O0O00DOO00DOOC00DOCOO00O0DCOOUOU0ODOGEONET OO
0000000 (1)199700000;(2)200000005(3)2001000;0300000
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ooooooGpSOO0O0O00OOOOOCOOOOO0OOOODODOOODOOOOO

3.2.1 00O

0000000 GPSOOOOOGEONETOOOOOOOOOODOODOOO (DOOO
0)000000000000000000O00O0O0O0O0O0 100100000000
O00000D0D0COOOOGEONETOO0OODOODOOOO00ODDODOOOOONO Miyazaki
etal. (1997); 00000 (1998) 00000000 O0OO0OOOOOOOOOO 1000
web 00O (http://mekira.gsi.go.jp/) 00000000000 O0O0O0OO0O19960 50
0019990 8000000 (1999, 00) 00000000000 OODOOOO webOO
ugbboobobooboobboobooboobo

3.2.2 199700000

0000000000000 0o00O (PH)OOOODUODDOODOOODODOOO (EU)DOO
goboobooogoboooobooooboooM8bobOoooobOob 140001
O000000000000000 (000, Kumagai, 1996) DOO000O0O0O0 M 7500
0000000000000 000000 (Shiono et al., 1980) DOOOOOOOO (O
330000 GpPSOOO0O0OO0OO00OOOOOODOOOOOOOOOOODOOOODOOODO
00000000000 (Itoetal., 19990 0000000000000000O00O0OO
uboooboobobooboboobobooboboobooboboobobooobo
OO000O00D0OC0O0D0O00 GEONETOOODOOOOOOD

034000000000000000199%0 4000 19990 4000000001
gboooboobobooobooooooboboooooPPHO EUODDODODODODO
0000000000000 00OO0O0o0ooOOo00oOoOO0OODD (a00boooo
goboboooboboooobobooooboobooboooboboooobOooboon
0000 (b)0O00O0DD00O0O0O0O0O0O0OU0O0O0DO0O0ODO0OOO0OO0OUOOUDOODOO
000 (¢)0000D0 (a) 0000000000000 O00DO0OO0DOUOOO0OOOOOO
ubooobooboobooooobooboboboboobobobobooboobooobo
uboboooboobuooboboobooboobboobooobooo

ugbboooboobooboobbod

03400000000000000 MeOOODOOOODOSSODOODOODO
oooooooooooGpSOO0OOOOODOOODOODOODOODOODOOD
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O0000000b0o0oO0000boOo0000o0O0000O0O0O0000b000O00O000O0O
000000000000 000 GpPSOO0ODOODOOOOODOODOODODOODOOOO
000000000000 00 (Hatanakaet al., 2001) 000000000000 0O0OO
ugobtbdooobdogobobtboooobbobuoobo bbb bbooooo
000000000000 (Murakami and Miyazaki, 2001; Heki, 2001)) 0000000
udobobtboogoobooobobooooboboboodobobboooobnboboooon
OOo0se0 0 GPSOOOUOOOOOODOOOODOOODOOODOOOD 20000
0000000000000 0000O0O0O00O00D0O0DbOODbOOO0O
u(t):F(t)—|—a+bt+csin(277;0)+dcos(27r7€0) (3.2)

000 Ft)OOODODOOODOOOODOOOODOOOO0OOoOoOooooooooo200
ggobboodobooooobbobtooooobbbooo 2b0ggoobobboooon
oooooboo T, 0 1o000ooooo

0000000000000 0000O00000000O0LODOO F)OODDODOOOO
ugoooobdsuubbobibououonoobbbdoounoboobbooouonon
ooog19e0000booobD99yoogooooobooo1yroobogooooo1
O000booOo000oO0000boO0000b0O0oO000OO0000O0OOO00OO0OO0O
O0000ooooo

ugbooaboobon

00000000000000019970 3000 120000 300000000000
000000000000003600000000000000 22mm 000000
0000000000000 000D000000 PHOOOOO (Seno et al., 1993) O O
00000000000 35000000000000000000000000000
0000000000000000000000000000000000O0O0O0OOn
00100000000000000000000000000000000Qd

000000000000000000000000000000000000o0o0n
000000000000 00000000000000000000O0O0O00O0000
200km05° 0000000000000000000D00000000O0OODO000
00 Yabuki and Matsu’ura (1992) 000000000

0000003.60000000000000 60x60km?00000000 18cm O
000000 3.0x10°Pa000000000000000 My = 1.1 x 10 Nm (M,
66)000000000000000000000D00000OODOO000O 3.700
00000000000000000000PHOOOOOOOOOOOOOOODOOO
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boboboboboooooboobooboboboboboobob 19704000
0000000000000 M490000000000000DOODOOOOO (OO
00000,19970000000000000000000O0O00O0OO0OO0OO0DOO
gbooooobooobooboobon

gboobobooboboboobooboooboboobobooobooobooo 11400
ubooboobobobooboobuooboobobooboobobooboooo
ugboogan

3.2.3 20000000

1990 2000000000000000O000O00OOOOOOOO0bOO0bO0OO
0 (2000) 0000000C0O0O0OOOO0OOOOOO0OOOOOOODOODOOOO (PA)O
000000000000 (03300000000 PAOODOOOOOOODODODODOO
00 (D000,2000)000000000000000000000O0 1000 20000 2
goooobooboobobooboobbooboobboon

gooo

0000000 93005 (D00O00)00000000O000O0O0OOOO0OOOO
ubog 3800001990 2000000000000000000000OO0DO0ODOO
ubooboobobooboobbo 2000 2030000000

O000000000000000(1)19990 110 260-20000 20 30; 0 (2) 2000
020 270-20000 50 260;020000000000000000000000(1)
0 (2)000000000000000OOoDOOOOoOOOCOCODOOOO0O0OOOO
00 (GA)DOoOO0OU0O0O0oO0oUoO0o0oooU0o0oUoooooooooUooUoo
0 Okada (1992) 00 O0OO0O0O0OOO0O0O0OO0OOOOOOOOOODOOOOOOODOO
OO000O000O00DOO0OOO0bO NSOOooooobooboo obbooooooo
020°0D000000D00O0OO0OS20kmOOO0O0O0O

gboogon

g3gboobooboboonoboobouoobooboboobboobooooooonon
oooooooooobo0oboOooOooooOo00oDo00 4 mMm O0O0O0GPS O
vboobobooboogboboouoobuooboboobooboboobooobo
goooooooooooooobobooboobogbobobobobobob:- 000
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018 x 18km?, 00 38km; 00 18°0000; 0000 17em; 0000000 1.7 x
10'8 Nm (M, 6.1); 00 OO

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0DM7000000000000000000000000D0D00000000O0DOOO
D000000000000000000000000000000000000000
0000000000000 000000000000

3.2.4 2001000

gboboobboo 1 3grb2rogobbodb 130b010b0oboboooo
00000000o0000o0o0oo0oO0o0ooU0oon (Dobooo,200)00000
000000000000 (00000, 2001-02; Ozawa et al., 2002)00000000
uboooboooobobbooboobobobooboobooboobooobogoooo
ubooboobooboobooboobobobooboobobobooboobooobo
ubooboobuogboobooboboobooboobobobobobboboo
gbooooooooooooooboobooboobgno

20020 100 000O0O00ODOODOOOOOOOODODOOOOOOODOODOODbOD
0000O000o00o0o0oo00 (oooo,2001-02)00000000O000ODOO
gboboobggb 20010 100000000000 bOo0bo0oDbOn

gboobooooboogn

obooboo pPHOODODOODODOODOODOODOODODOODOODOODO
(0 33) 0000000000000 000O00DODOO0DU0ODOOUOOOOOOOO
o000 (0 3.10a)0000000 20010000 1000000 (O 3.10b) 00000
gbbooogboboboboobobobooooboboboooooobobobo

goboobooboooboobooo 311booobooooo 310abgb0obog
gbobobobo322000b0b0bobobobobooobooooooon
goooboboobooboboobobooboobobooboboobOoobo
0000000000000 O00DOO00O000oOo00ooOooDoOoDooODnD GpsOO
oboo0dz20010 30000 pPHOODODODODODODOODOOOOOODODODOOOO
ubboooboobboouoobobooobooobon 20020 1000000000000
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ooooooo

00000 PHOOUOOUOOUOOUOPHUOOOD ODDOUOOO (1985) 00O
0000 (2001, 00)0000000000000O0O0OO0OOOOOOUODOOOODOO
gboooboobooboobogsoboboobooboboobobooboono
Ls0b0bbooooboboboooobooooobobboooobobboooooboobogon
OO0O00O000O00DOO0O0DOOsS000000DO00ODOODOODOO Yabuki and
Matsu'ura (1992) OO00O0OO0OO00OO0O0OOOOOO

gbobogoo 312000000000 s00b0booboboooboboobong
ubogboobobobuobboobobboboboboobooboboobooono
cooooooooooobooboobooD BkmOOOOOOOOOOOOOD
goooboobobooog My61000O00OODOOODODODODOOOODODOODbDODLO
0000000000 Ozawa et al. (2002) DO0OOOOO0OOOO

goboobooooboobooboooyv44oooboogboooboobooobog
0000000000 (boo0o0o,200)00000000000000O0O00O0 1.5m
000000000000 (Tanioka and Satake, 2001) 00 0000000000000
ubogbdbuobobobboobuoobooboobuooboboobuooboooa
ooooooog

3.3 Uobuogoobooo

0o0doboooooobooooooooooooooooooooooooooooon
doooooooooooooooobooooooooooooooobooooon

O MOOOOOOO NO
logN =a—bM (3.3)

0000000000 (Gutenberg-Richter 00 0) 000000 O0O0OOOOOOO
(Gutenberg and Richter, 1944)0 000 b~ 1000000000000000O00O0OO
oboooooooooooooonoo
gobodbboo1ooobbooobooobbooobooobboobboooono
gbooobooooboobooboobooboobobbobooboboooboobo
oboooooooobobobooboboooobobobooooooD MODODODO
00 (3.3) 0000000000000 0000O0O000D0DOD00DUDU0DODOoooOoOooODOO
00000 (Schwartz and Coppersmith, 1984) 0000 00000000000000OO
0000000000000 00 (Shimazaki and Nakata, 1980)0 0 000000000
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000000000000000000000 (Kumagai, 1996)000 3.1 000000
00o0000o00oo0oUo0 (boUb0)b0o0o0oooUooOooooOooo

34 UULOOOLDOOOOOOO

lg0booobooobooobooboobboboobooboobooobooobooboon
uobobo2uo00obobooooobobooooboliobooooooboooobolog
uboobooboboobooboouoobobboobboboobobooboong
4100000000000 00DO00DO0O0DO0OO0ODLOODOOODbOOODOOOOD
gbooooooooooooolibgbobobobobos42000000

3.4.1 000000000

O0000000000000 Lay and Kanamori (1981) 00 O0O0O0OO0OO0O0O0OOOO
gbooooogoobooobogob20000000o0ooogobooboboboboboon
O00000000000000 (Scholz, 2002)0000000000O0O00O0O0ODO (O0O)
gboooboboobooboboboobooboboobooboboobooobo
gbooobooboboboboobooboobobobbobooboobooobo
uboooboobooboooboboobobbooboobooboboobooobooooo
ubooobobgoobobobobooboooboboobobobooobooooboooo
O000000ooooooooo (ooo,o00,1991)0

Lay and Kanamori (1981) 0000000000000 O0O00OO0O0OOO0OOOOOO
googbooboboooobobooooobooobooboboooboooobooboon
ooooMs8OUoboobooooobooobooboobobooboboobbooboooobo
gboobooboboboboobobooboobooboobooboobooobo
ubooobobooboobooboobobbobooboobobobobooboobooobo
ubooboobobobobobobooboooboooooobooobooobooooboonoo
uboobooboboodboobobboboobobboboobuooboooo
ugod

0000000 (2001) 000000000000 OOOOOOOOOOOO 2000
goooboboooboobobooooooooboboobobooboobOoboon
00000000o0000o0o0U00oOo0U0oOo0U0o0O00 (DOoooD)booooooo
gbooobooobooboobooboobobooboobobooboboobooobo
0000000000 (Nadeau and Johnson, 1998)0 0 0 0000000000000
uboooboobooboboobobuooboobobboboobooboboooo
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oboooooooooooooboobgooboon
goboobobooboboobooboboobooboobooboobooooo

gboooboooboobooboobobbobooboooobooobooboobooobo

ubobooobooboobboobooboobboobooobooo

3.4.2 U00O0OO0OOOOOOOOO

J1000booobooboboobboobobuoobboobboooboboooboo
ugbobooboooobooooog

Katoet al. (1991) 000 O0O00OO0OOOO0OOOO0OOOOOOOOOOOOOOOO
0000000000000 000000000O0O0000O0O000000 (stick-slip) O
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e = o~ (a0 (4 77 (46)

ooooooooo ve.ooodgoooooov; o ve.0ooooooo0e® 000 Vv;
00000000000000 V.=1x10"*m/s0000

Oo0oO0oo0oo0O0O0o00000000000 Vp=20.01V, 0000000000000
dd/dt=00000000000000000O00O0O0O0é=L/Vp, 00000000000
O0000000000000000000000000 500 Runge-Kutta O (Press et
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OO0O0C0 1000000000000 000DODDDO0000O0On0 Gutenberg-Richter
000 (Gutenberg and Richter, 1944) 00 000000000000 O0O0DOOOOOO
gbobobooboooboooooboooboboboboobooboobobobobDon
boboboboobooooboobobobobobooooooooboboboobon

93



000000000000000000000000000000 H=400knO000
000000000000000000000000

0000000000000000000000000000000 H =200km O
300km 00000000000000000000 HOOOO300km 000000
000000000000000000000000 H OO0 Gutenberg-Richter O O
0000000000 H>500km 00000000000000000000000
00000000000 H>500km 00000000000000O0 HOOOOOO
000000000000
HOOOOOOOOOOOOOOOOOOOO000000000000000000
0000000 (05100000000000000000000 Ve 00000000
0000000000000000000000000000000000000000
O0H =200km 00 400 km 0000000000000000000000000
0000000000000000 H=500kn00 800km 00000000000
000000000000000000000000000000000000O0000
0000000000000000000000000000000000000000
0000000000000000 H=1000km 000000000000000O00OO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
oooo

000000000000000000000000000000000000000
00000000000000000000(1)000000000 (H < 300 km); (2)
00000 (400 km < H <800 km); (3) 00000 (H =1000 km)0 0000000
000000000000000000 H=300knO 40km 0000000000
0000000000 5.210523000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000

54



-14.3498 yr -4.2320 yr 0.0000 yr 0.0287 yr 0.4076 yr

[ O ] R R
;-lﬂ“!

0>Q'9

'—'100
o

200 100

Strike [km
[ ] -0.4-0.2 0.0 0.2 04 0.6 0.8 1.0 10?2

-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1 mis
log,4(V)

051: H=200km 00000 (a) 0000 w; (b)) 00000 Vi3 () 0000000
00000 A (=p—p); 000 (00000000)00000. 000000000
000000000000, () 000000000000000000000. 0000
0000000000 m 0000000000A’0 ‘P 0052000000000
000000. 00000000000000A: (z, £) = (99 km, 91 km); B: (19 km,
91km) 000. 000000000000000 «—b00000000000000
00000000000000.

95



= =
o ol
o)

Slip [m]
T

|

>

Slip rate [m/s]

10-10

0.03}°¢ .

0.02f .
3
0.01¢f .

0.00 ]
50

052 H=200km O0000 (a) 0000 w; (b)) D0000 Vi; () D000D0ODO
Ap; 0000 A,BOODDOODOO. 000D 510000000.A,BOOOOOS5.1
O000. () 000000000000000D000000000000000. 00
() 0ODDOODOODODOODOODOO V,000.

o6



-5.1772 yr

0.0000 yr

0.4539 yr

13.0593 yr 13.0593 yr

16.4235 yr 16.4235 yr

18.0390 yr
0
€
=100 { %
2
a
200
400 300 200 100 O 400 300 200 100 O
Strike [km] Strike [km]
e — Ly SN
-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1 -0.4-0.2 0.0 0.2 0.4 0.6 0.8 1.0
l0g;0(V) Ap
@ (b)

053 H=40km 00000 () 00000 Vi (b)) 000000 A 000000

O00.0A0BOOOOOOS40000000. 00000000 (z,$ 0DO00O0OOO
A: (199 km, 95 km); B: (21 km, 101 km) O0OO.

o7



158.8795 yr

158.8795 yr

g/ |

175.0407 yr

175.0407 yr

177.9933 yr 177.9933 yr

178.0637 yr 178.0637 yr

184.4910 yr 184.4910 yr
0
g ‘|V
=100 i
2 -
o
200
400 300 200 100 0O 400 300 200 100 0
Strike [km] Strike [km]
—— L |ms I T |10°
-11-10-9 -8 -7 6 -5 -4 -3 -2 -1 -0.4-0.2 0.0 0.2 0.4 0.6 0.8 1.0
l0g,0(V) Ap
© (d)

053 (00)00000 ()00000;(d)000000;00000000.

o8



............................................................
10°F a
101 F
1072}
103 F
104 F
10° F
10 E
107k | |
182
1010k

Slip rate [m/s]

0.03f

0.02

Al

0.01f

0.00 Hha

-400 -200

054 H=40kmOO0O0OO (a) 00000 V(b)) 000000 Ap; 0000 A,
BOOOOOOO.00O00530000000.A,BO0000053a0000. (a)0O
0000000000 V,000.

99



-6.3056 yr -6.3056 yr

g O ]

0.0000 yr 0.0000 yr

0.0730 yr 0.0730 yr

e\ /s

1.2702 yr 1.2702 yr

1.7448 yr 1.7448 yr

1.8572 yr 1.8572 yr

600 500 400 300 200 100 0 600 500 400 300 200 100 0

Strike [km] Strike [km]
— | mis e
-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1 -0.4-0.20.0 0.2 0.4 0.6 0.8 1.0
log,o(V) Ap
@ (b)

055 H=600km 00000 () 00000 Vi; (b)) 000000 A 000000
00.0A0BOOOOOOSG60000000.00000000 (¢,¢)000000
A: (299 km, 87 km); B: (65 km, 99 km) 00 0.

60



10°F a .
101 F ]
102} ]
103 | ]
104k ]
10-5 L ]
10-6 L
107 :
108 |
1079
1010}

Slip rate [m/s]

4
-
14
S
L 5
S ——
3 td
'
P
3 '
|
[ d
== —
-
s
—_ \
-~
—=
1 -
[
=
1 ’
]
~ - -
s
-
L ke
==
4
1
C
1 1

0.03f i

0.02} ]
=3
< |

001} | | ]

0.00 /AVW i, M

-400 -300 -200 -100 O 100 200 300 400
Time [yr]

056: H=600km 00000 (a) 00000 Vi (b) 000000 Apg; 0000 A,
BOOOOOOO.O0000550000000.A,BO00000S50000. (a)0
0000000000 V,000.

61



0.0000 yr 0.0000 yr

5.4816 yr 5.4816 yr

8.0355 yr 8.0355 yr

21.1865 yr 21.1865 yr

[ [

21.7755 yr 21.7755 yr

35.9538 yr 35.9538 yr

71.7472 yr

71.9773 yr
0

200 200
1000 900 800 700 600 500 400 300 200 100 1000 900 800 700 600 500 400 300 200 100

Strike [km] Strike [km]
s — 0
-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1 -0.4-0.2 0.0 0.2 0.4 0.6 0.8 10
log, (V) Au

(a) (b)

057 H=1000km 00000 () DOOOO Vi;(b)DOODODO A, 0ODOOO
goo. v Ir,‘IIrooo v oooobooooooooooo s 80000o0oonog
000000000 0. 000 A0ODBOOOOOO 80000000, 000000
(xz, ) 000D00O0OA: (75 km, 89 km); B: (499 km, 87 km) OO O.

62



100

200
1

182.3087 yr
0

120.6829 yr

123.1008 yr

125.5609 yr

130.5681 yr

154.0160 yr

165.7856 yr

179.9688 yr

000 900 800

1
1

I
+

700 600 500 400 300 200
Strike [km]

()

63

120.6829 yr

123.1008 yr

125.5609 yr

130.5681 yr
154.0160 yr
165.7856 yr

179.9688 yr

182.3087 yr

700

600 500 400
Strike [km]

(d)
057 (00)00000 (¢)00000;(d)000000.

300

200

100

0

Fosae



=
6]

=
o

Slip [m]

Slip rate [m/s]

1010

0.03}° .

0.02 §
=

—
Time [yr]

058 H=1000km OO00DOOO0O.O0DOODOOSB2000.1I-1IVOOOOO
OO0057000000C0000O000DOOODOO.O0O0O0A,BOODOOSTOO
oooboo.booooobboooooob nooooooobobooboooooboooooD
ugbbooooaoo.

64



9 ] ] ] ] ]
SRR G SEE LI TSGR
8 - H = 1000 km o i
—_
(>)\7 j gkt SEELSLLE TELT PR SR b=1.50 i
S H = 800 km
S .
@S 1 P _ -
@ SR H-.: &)O-Km...--...__ - w b =1.87
— s
QO] ) b=1.28 |
2 GGl ghbls Sl SLEL TIVOUNISN 3
) = .
B4 S !
g - -~
S 3 i
O
N
8)2 | S i
1- i
S

0 x 4 x
45 50 55 60 65 70 75
Moment magnitude

059 000000000000000000000000000.000000000
000000000000.0 (33)00020000000000000000000
0.000000 (b0)0O0D0O0D0000.0000000000000000000:
1300 (H =200 km O0000), 5500 (300 km), 12000 (400 km), 1100 0 (500 km),
8200 (600 km), 8300 (800 km), 1300 O (1000 km); 00 0.

65



(a) H = 200 km
0 b
=—100 ' 3
o ] [
[a) Z ’
200 +—————
200 100 O
Strike [km]
(b) H = 300 km
0 1 ‘
T
=100 - 4 g
o ]
[a) |
200 +————r—
300 200 100 O
Strike [km]
(¢) H =400 km
O e
E | A
—100 A ¥ -
o 1
[a) |
200 et
400 300 200 100 O
Strike [km]
(d) H = 500 km
O
S ; 2
Z100{ ot § ot
[a) Z
200 -

500 400 300 200 100 O
Strike [km]

0 5.10: O0ODO0DOODOO0O. obOOoobOoobO0obOobOooboobooobooooon.
gs90buoboooooboobooonooboobooonn.

66



—~

e) H = 600 km

1oo§ ViR 3 sme,, |

Dip [km]

200:“““‘“\““““‘\““““‘\““““‘\““““‘\““““‘
600 500 400 300 200 100 0

Strike [km]

f) H = 800 km
0 :\\\\\\\\\‘\\\\\\\\\ PR SRTE ATUNTAAN ANA NUSTAS S AN RSSNAATSATAT AN AT AT ST AT

—~

100 7 O U Sk g gy 7

Dip [km]

200 E I I 1 1 1 1 1 :
800 700 600 500 400 300 200 100 O
Strike [km]

—~

g) H = 1000 km

0 ]

Dip [km]

200 ; ‘
Strike [km]

0 5.10: (O0O)

67

1000 900 800 700 600 500 400 300 200 100



6.1 UOOUoogag

0000000000 000D0D0ODO0000000003000000000000000
O0000000000000000000000000D0000 (Stuart, 1988; Kato and
Hirasawa, 1997, 1999b,c; Kuroki et al., 2002; Hirahara, 2002) D00 000000000
0000000000000 (Shimazaki and Nakata, 1980; Schwartz and Coppersmith,
1984) 00 0000000000000 O0O0UOO0O0DOOOOOODOOOOOOOODODOO
00000000000000 Gutenberg-Richter 00 0O (Gutenberg and Richter, 1944)
00000000 Ooooooooon
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000000000 (e—b<0)000000O0O (0D 42)000000000200000
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010000000000 (W)oOooooooooooooooooooooDHO W
0000000000000 0000000000F O WODOOoooooooooo
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O000o0o000ooooooo0oooooooooooooooooooooooon
O0000oDoo0ooooooooooooooooooooooooooooooon
000000000 Gutenberg-Richter 00 0000000000000 O0O0OOOOO0O
000000000000 (D00, Carlsonet al., 1991) 00 000000000000
0000000000000 O0O (000, Lay and Kanamori, 1981) 0000000000
000000000000 0000000000000000000000000000O

000000000000 00000000000 HOODOOODOoOoDOoOooooo
O0000000ooo00ooooooooooooooooooooooooooonn
O0000000000o00ooOo0oooooo 5270000000000 O0O00000
oo0ooooooo M,480000000000000000000000O00O0OO0O0O

68



000000000000000000 2km x2km 0000 (420)0100000
000 01mO0000 M,47000 (0 B2,B3)000000000000000
0000000000000000000000000000000000000000
0 M,70000000000000000000 M8O0OOOOO0O0000000OO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000 b—«00000000000000000O00OO
000042000000000000000Kato and Hirasawa (1997) 0000 200
0000000000000000000300000000000000000000
0000000000000MS8O000000000000000000000000
0000000003000000002000000000000000000000
0000000000000000000000000000000000000000
OOJe—b/0 103 000000000000000 (000, Blanpied et al., 1995)0 0
00 Kato and Hirasawa (1997) 0000000000 ja—bl=2x 104000000
0000000

6.2 UOOUOOODOOO

000000000000 oooooooooooooooon
0000000000000 ooooooooooooooooo
0000000000000 00O00000000 (000, Kato and Hirasawa, 1997,
1999a)0 Kato and Hirasawa (1997) 000 «— 0 0000000000000 OOODOO
00 g 00000/, 0000000000000 O0OOOOOOOOODOODOOO
0000000000O0O0O000000ooooOoOO0O000OO0 [ O00D0oooD (O 2.10)
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goboobdobooboobobooboboobobuoobooboobooboobooo
0000000000000 (Cos2700000000OO0OOO0 (bOUODODODOOOO
0000000o000)000oo00o0o0Oo0o0oOo0ooDOoUoOOoUooOooO
0dddddooooooooo HOoOooooooOi1ooooooooooooooo
goooooooooooooooooobodoooooooooooooooooa
godooooobooooooogooooboooooooooooobooooa
gooooboooogoooobbuooooooooooooooboooga
uoooodbooooboboboobuooboboboobooboobobDooboobo
gooobdbooboobobooboobooboobobboobboobobobo
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O00000000000000000000000000000 lg/l.00000000O
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gboogbooboboobobobobooobogobooboboboooooboboooooon
googbobooogobobooooooooobooboooboobooboboobooboon
googobooboobbooboobboobuoobboobooboobbOon

6.2.1 0U000OO0OOOOOOOOOOOOOObDOO

gobobooogobobobooooboboooobooboooobobooobooooDog
00 (00 3.1.500)0000000 (00 3.16)000000000000 (00O 34.2)
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0000000000 580000 (OO0 L,IV)OOOOOOoOOOoOooog (oo
00 ) 0000000000000 00000000O0O0U00oOoOoOOooUoUooOO
gbooobobooooboooboobobooooobboboobobobo e1000ODODO
uboobuoogoboobobooboobobuobobobooboobuooboooo
gboogoboobooooboboooboooooobobooooboboooobooobon
0 (2001) DOO00O0OOOOOO0OOOOOOOOOOOOOOOO

gboobooboooboooboooes2000bb0o0bboOo0obbooobOoOonon
uboooboobobooobobooboobobooboobooboooboobooboooo
ubooboooboooboobobooboobooobbooboboobooobooooboooo
ubooobooboob200b00o0boobobboobooobooobooobonooboono
ugbboobogboobbooboobbooboobboo
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0000000000000 000000 (Gordeev et al.,2001) 0000000000
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6.3 UUUOnoooou
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gooobobooobooboooooboboooooboooobobooooo 10000
oooooboOooooobooooobo0oOAHr >400km 000D O0OO0O0O0ODOOOOO
cooboooboooooooooboooooboboooooboooboooooboboOooooon
0000 Burridge and Knopoff 0 00 (Burridge and Knopoff, 1967) D OO 00O (O
00, Carlson et al., 1991; Kumagai et al,, 1999) 000000000000

gbobooobooboooobooboboobboobboobboonbbod e3.100
O00000000000000000D0000000e—-b<000000OOOOODO (O
034100)000000000000000000000O0OOOOOOODO (DOO,
Stuart and Tullis, 1995) 000 000000000000 O0OOO0OOOOOOOOOO
gbooboobooboobe3200000

6.3.1 U00O0OOOOOOOOOOD
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000000000000 0000000000000000000 (Das and Aki, 1977)
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O000s00km < HZS<S0km OOO0O0O0OO0OODODOOOOOOOOODOOOOOOO
0ooooooooooooonD HOOOOOOOO 3oooooooooooooa
000 H=80kmUOOOI~H/3~270km0000000000000C0O0O l/w=
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