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Fig. 2, Relations between M, and M for the inland and the subduction events. Solid and open circles

indicate the data for the inland and the subduction events, respectively. Open circles with numerals
All the data are

summarized by SaTo (1989). Thin and thick lines show the relationships derived by Sato (1989) and

indicate the data for the events along the eastern margin of the Japan sea.

Takemura et al. (1990), respectively.
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L5 EMTED,
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-— —\®
/' [ = N Table 1. List of source parameters of Japanese intraplate earthquakes from 188510 1985, M. L, W, D,
- I . . . N .
I - nH ’ M,, and § show JMA magnitude, fault length, faull width, average slip, seismic moment, and fault
area, respectively. In most cases, values of S were calculated by L X W, & indicates the dip angle of

the fault plane, All the data, except for those of the 1995 Hyogo-Nanbu earthquake, are quoted
from Saro (1989).

Earthauake M Type/ 6 L W D Ma Remarks
§ 2 .;.r — 9 {year/nape) (degree} [(39] (km) (em) {dyne - cm)
=1 _ 1891 / Nobi 80 |5T/90 857! 15* 380" 1, 5827°% | #1 Main Fault
BeTicHOV AN/ $5 A — %13 1995 o IE fg i #h #2 Total Faults
“ . - ($=1706 kn®)
Eldﬂ‘i, #ﬁﬁ (1989) 3% @%%@i I-1icE & 1927 / Kita-Tange 7.3 18T/ 84 33" 197! 370" 4 6E2677 | #1 Main Fault
2 after Kanano
HOTHA. EHE(1989) 12, 1 »oIBiIcxw L TEE® 110197
~ {$=460 ku?)
MBEF VBRI NTOARELSICE, Fhvo2RE L 1930 / Kita-lz 13 |st/e | 12 w0 | 27826
) 13931 / Nishi-Sailama 8.9 |ST /80 20 16 100 6. 8825
TWAD, MBS A -390/ =F .- FOREZRAEER 1934 / Minani-lzu 5.5 (ST /90 d A 10 9. 5823
13935 / Shizucka .4 |ST /0 1 6 100 7. 7825
28 = Nhe 7)) A& D 34 A 1939 / Oga 6.8 |ST /30 1% 12 200 1. TE26 Firgl Event
nm'a—;:)f%miu e Wﬁﬁm 6% 1 BATVS. 1943 / Tottori 7.2 |ST /90 13 13 250 3. 6E26
' s by - : 3 - NS — 1945 / Mikava 6.8 |DP /30 12 1 225 8, 7625
ZK*WT %gﬁimk ii{iﬁi‘. K-> TEENINT A 5 & 1948 / Fukui 7.1 |sT /90 30 13 200 3. 3R26
sy : o 5 . 1955 / Futatsui 5.9 |DP /64 15 4 W5 | 4182
}}kﬁﬁ‘?‘ %. ﬁﬁ (1990) 28 M, — M @%%%fﬁ.}j’ L ﬁ@@ 1961 / Kita-Mino 7.0 OB/ 80 12 18 250 9. 0R25
= =1 pe - - . . 1962 / Mivagi-Hokube 6.5 |DP /56 17 10 60 2. 4E25
F—4bEICHHTHEBE(1989) hoBIREh iz, T/ 1963 / ¥akasa-%an 6.9 |51/ 68 20 8 50 3. 0825
s+ > " 1867 / ¥akayama-Seibu 4.1 0B / 68 2.5 2 1, §3 2. 7822
ﬁﬁ (1990) ﬁ)§8ﬁv§‘ 5 ck P, "Qﬁﬁ (1989) 'Cf%ﬁﬁ g n_( 1868. 3 / Wakayama-Seibu 5.0 st/ 82 8 4 1. 73 {. 5E23
N . - . . 1968, § / ¥Wakayama-Seibu | 4.8 |DP / 90 6 3 158 ] 9 4892
WAV =F . — FREEANICRRF =/ =F2— KL 1969, 3 / Wakayama-Seibu | 4.2 | 0B / 90 4 8 0,221 0 4E22
. - 1968, 7 / Wakavama-Seibn 4. 4 ST /7 68 kS 3 0.7t 2. 1822
W0LRTFHhIKETAEDOTH A. 1969.9 / Gifu-Chubu 6.6 |51 /90 I 10 84 3. 5635
1970, 1 / Wakayama-Seibu | 4.3 |ST / 90 2 4 0.76 | 2 0E22
197010 / Akila-Nantobu | 6.2 [DP / 46 15 i 28 1. 4825
1970, 1 / Wakavama-Seidu | 3.8 0B / 54 1 5 0. 16 1, 1E32
19745 / bzu-Hanto-Dki 6.9 ST/ 80 18 3 170 5. 9825
1974.7 / Auvagi 49 18T/ 90 35 3 § 3. 2623
1975 / 0ita~Chubu .4 [DP/ 70 10 70 32 7. 2895
1976 / Kawazu 5.4 {sT /82 9 35 20 2. 1E24
1978 / 1zu-Oshima 7.0 |sT/8 17 14 185 1. 1626 Main Fault
1980 / 1zu-Toho-Oki 6.7 |ST /70 15 7.5 1o 7.0B25% | % After
Taken (1988)
(3=240 ku®)
1583 / Tottori-Chubo 67 §T /7 8 5 6 50 4 SE24" | % p=3X 10" dyne
/em? is used
1984.5 / Yamasaki-F 5.6 |ST /90 3 5 § 3, 2E23
1984. 10 / Nagano-Seibu 6.8 |ST /&5 iz 8 160 2. 9E%5
1895 / Hyogo-Nanbu 7.2 |ST/ 8 25 15 220 2. 5826 (This Study)

ST:Strike Stip DP:Dip Slip O0B:Obligue Stip
“E" for the value of Mo indicates an index number
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log L (km)=10.524 log M, (dyne-cm)—12.44

M,zM, (1)
log L (km)=0.281 log M, (dyne-cm)—5.98
MB<M01 (2)

T TMy=75%X10®dyne-cm T&% 5. M,=M, %15
w2o0RXBERL TV, ThooEREREE
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Fig. 1. Relation between fault length L (km) and seismic moment M, (dyne-cm). Solid lines indicate
the best-fit relation. WC (dotted line) shows the relation by WELLs and CorPERSMITH (1994).
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Fig. 2. Relation between fault width W (k)
and length L (km). Solid circles show the
data of large earthquakes with seismic
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dyne-cm). Average of fault widths W of
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obtained from the data of the small events
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Fig. 3. Relation between fault area § (km? and seismic moment M, (dyne-cm). Solid lines indicate the
relalion obtained in the present study. The relation obtained by SoMEeErvVILLE ¢f af. (1993} is shown

by the dotted line (SO).
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Fig. 4. Relation between average slip D {cm) and seismic moment M, (dyne-cm). Solid lines indicate
the relation obiained in the present study. The relation obtained by SoMERVILLE et al. (1993} is

shown by a dotted line (SO).
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Fig. 7. Relation beiween fault width Wikm) and JMA magnitude M. Solid lines are obtained from the

L—M and W—L relations in the present study.
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Fig, 5. Relation belween fault length L (km) and JMA magnitude M. Solid lines are derived from the
LM, relation obtained In the present study, using the M,—AM relation by Taxemusa (1900} A=
8.8 is calculated from M, =7.5x10% dyne-cm, using the M, ~M relation by TagsMura (1990) MA
(Chained line} and SA {dotted linej show the empirical relations oblained by MaTsuna {1975) and
Sato (1889), respectively,
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Fig. 6. Relation between average slip D {cm) and JMA magnitude M. Solid lines are derived from the
D—M, relation obtained in the present study. using the M.~ M relation by Takkmura (19901 MA
{Solid line} and SA (dotted line) show the refations obtained by MaTsupa (1975} and Sato (1989),

respectively.
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Table 2. List of the Japanese intraplate earthquakes from 1885 to 1995 with surface [aullts and their
damage rank [Utsu {1882)]. Al the evenls with M=6.6 are listed in the table, irrespecilive of
whether the surface faull is accompanied or not.

=

Event {(Date Hame) M | Damage Surface faults Refer.
Rank (name or tocation)

1955:10/1% Akita-Hokubu 5.5 3 Near Futatsui [¢9)] 1
1938:5/29 Kussharo 8.1 3 Kussharo F, Hm (DB
1959:1/31 Teshikaga 6.3 2 Near Teshikaga L |y
1918:11/11  Omachi 6.6 3 S¥% Omachi m N2
1969:5/%  6ifu-Chubu 6.6 2 Hatasa F. L | D2
1948:6/15 Tanabe 6.7 3 (ot found) 3)
1908:8/14 Anegawa 6. & 4 Yanagase F. (L D233
1926:5/23 Kita-Tajima 6.8 5 Tai F. 6:)] NHH
1939:5/1  Oga B. 8§ 4 Kolokawa F. H | D
1945:1/13 Mikawa B. & 5 Fukozu F. efc. w (DL
1984:8/14 Nagano-Seibn 8 2 3 (not found) 3)
1931:9/21 Nishi-Saitama ] 3 Kushibiki F. #* kA
1974:5/9  lzu-Hanto-0ki 8.8 4 Irozaki F. ete. W DD
1894:10/22 Shonai 7.0 5 Yadaregawa F. m 0Dy
1900:5/12 Mivagi-Hokubu 7.0 3 {not found) 233
1961:8/18 Kita~Mino 7.0 3 Hatopayu F. # )
1978:1/14 Izu Oshima 7.0 4 Inatori-Oninevama F. etc (L) | D)
1914:1/12 Sakurajima 7.1 4 (ol found) 3
1614:3/15 lUgosen 7.1 4 Kila-Naraoka @ |
1948:6/28 Fukui 7.1 6 Under Fukui Basin wm | nny
1896:8/31 Rikuu 7.2 5 Senva F. elc. w | DD
1843:8/10 Tottori 7.2 5 Shikano F. ete. Hm | DHdy
1895:1/17 Hyogo-Nanbu 1.2 6 Nojima F. elc. w |3
1827:3/7 Kita-Tango 7.3 6 Genura B, etc H | DL
1930:11/26 Kiia-lzu 7.3 5 Tenna F. ete. Hm | DB
1891:10/28 Nobi g0 6 Neodani F. etc. (0 nay

Damage Rank: Utsu(1982)

% Surface fault break is not found bui ihere is the active faull closely

related to the evept

(HY Higher reliabitity (L)} Lower reliability

D Abe et al. {1985

2)Research Group for Active Faults of Japan(1931)
D The Prime Minister's 0ffice(1987)




Table 8. Percentage of the identificalions of
surface faults at the occurrences of intra-
plate earthquakes. The number »n is caicu-
lated from the events marked with (H), (L),
and * in Table 2.

M Total nomber No. of identified
of evenis (N} | surface Taulis(n}

T
Percentage

P=n/NX 100 %

7
k]
9
{5
10
19
§

0
1
0
i
I
k]

0

1

0

!

0

1

0 [\
1 17
1 1es
0 ]
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Fig. 8. Relation between the percentage P of
identifying the surface fault and JMA mag-
nitude M. Open circles indicate that the
fotal number of the events is 1 for the cor-
responding M.

Damage Rank (Utsu, 1982)
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® Surface fault (Higher reliability)
®  Surface fault (Lower reliability)

O  Surface fault is unknown
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Fig. 9. Relation between damage rank and JMA magnitude M. Solid circles indicate the events
accompanying surface faults of higher reliability marked with (H) in Table 2, and half solid circles
the events accompanying surface faults of lower reliability marked with (L) or * in Table 2. Open
circles indicate the events for which any surface fault (including closely related active fault) is not

found.
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Snimazakl (1986) i3, COHERLOHEET X b
M,b7 775 —2BEOENHS L8R ENE L
LT, (DR QX TRT LM, BAROAREE D R R H
HEM~OHEMEOHBFICHEIHBEE -4 Y F M, D
FHEFEICHLOTRBEOLEERLTYS, TOB, (1)
ROQOAXHILPSEBEL - RNEGEOBRERIL=20km T
77745 —2RBETHS. SEKkHEL @) X4 K
b, M, icoVWTRIFE UEEOREELR > TV 5.,

Table 3 % Fig. 9 203 &, M=66 & 6.7 OHIED
BT boicNTERILDBEVIELEFIL. 84
100 ERVDF—FTHD, Fh<ws=Fa— FORE
BEL BTV AHBREVS A LEETER L
s, HIEE— 2 v b M, EEBICHBERES IR ICEHN
Bl E-TI=Fa—FMIARERNELLE
EZBHIERTERVWTHAO>M, 2Fb M=6500
M=68 ~ORHi%iTH 5, Table 4 M &DBEHFRK

TARYBI[ZFEENELDE
Mo*oME R EFEMNELHH
LOWIZ [T AT ERIE
ELGEWNEY

Table 4. Offsets of source parameters between
the events of M=6.5 and 6.8. The equa-
tions used for calculating the values of
the corresponding source parameters are

shown in the column of Egs.

Source M=6.5 M=6. 8 Ratio Egs.
Paramelers (6. 8/6. 5)
Mo(dyne - cm) | 3.2 x 10°°| 7.2 x 10°° 2.3 (1t

D{cm) 58 145 2.5 (18 (19

L (km) 11 13 0.8 (14) (19

W (km) 11 13 1.2 (200 (21D

S{km®) 187 169 0.9 L X ¥
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