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Abstract: Research on earthquake potential evaluation by active faults has focused on the
systematic investigation of major active faults in the Kinki Triangle where the 1995 Kobe earth-
quake occurred. We have studied 25 active faults in the region by the end of FY 1998. These faults
were rearranged into 18 seismogenic faults, and each seismogenic fault was then divided into several
behavioral segments on the basis of fault parameters obtained by comprehensive investigations. We
have assessed earthquake potential of each segment based on the earthquake probability calculated
from the average recurrence interval and elapsed time since the last rupture. The 100-year
earthquake probability of the 24-km-long Aibano segment on the west coast of Lake Biwa is
estimated at 12 to 389%. The 44-km-long Uemachi segment traversing Osaka City has a maximum
5% earthquake probability in the 21st century. On the other hand, at least 14 behavioral segments
including the Hokudan segment that produced the Kobe earthquake have relatively low earthquake
potential. Their probabilities of producing a characteristic earthquake in the next century are
estimated to be less than 0.294. We have also revealed the age of paleofaulting events and long-term
slip rate of several major faults in central Japan, such as Itoigawa-Shizuoka Tectonic Line, Kozu
-Matsuda Fault and Fujikawa river-mouth Fault zone. These results made a big contribution to the
earthquake potential evaluation of the above three faults by the Earthquake Research Committee
at the Headquarters of Earthquake Research Promotion.
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Fig.1  Active faults studied by the Geological Survey of Japan in the Kinki Triangle after the 1995 Kobe Earthquake

(Sugiyama et al., 1999).

Purple faults were surveyed by the supplementary budget of FY 1995, 1: Arima-Takatsuki Tectonic Line, 2 :
Hokudan Fault System, 3: Higashiura F.S., 4: Shizuki F., 5: Senzan F., 6 : Minato-Honjo F., 7: Median

Tectonic Line in the Naruto Straits.

Red faults were studied by the comprehensive investigation project of major active faults in FY 1996-1998
fiscal years. 1: MTL in the Kitan Straits and Wakayama Plain, 2: MTL in the Kii Peninsula, 3 : Kongo F.
S.,4: Uemachi F.S,,5: Ikoma F.S,, 6: Nara-bonchi-toen F.S,, 7: Kizugawa F.S,, 8 : Mitoke-Tonoda F.S., 9:
Hanaore F., 10: Biwako-seigan F.S., 11: Mikata F., 12: Nosaka F., 13: Tsuruga F., 14: Daguchi F., 15:
Yanagase F., 16: Yoro F., 17: Kuwana and Yokkaichi Fs., 18 : Oyabu-Tsushima and Ogaki-Imao Fs. inferred

beneath the Nobi Plain.
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EREC X A HIBRERT vy » VEHMEOFSE (1)

F1R OR=EATOFEENEORERRE (FeWENZ A—¥F—) LHEGERE.
ZilEs (1999) % —EEIE.

Table 1 Survey result (main fault parameters) and earthquake potential of major active faults in the Kinki Triangle.
Partly modified from Sugiyama et al. (1999).

1) S R1005LAN OB FARESR X, HIEE OFARIR (EHE OIEEIMIR) O 55 IERS A ITiE v, FERE o 030.23
CIRELIBEDETH S, 2) MEFREMER.0%1F, PEEIMEBEALLZ DTHS, 3) CORDT—F I
S E., EEREETHMELS| S TEEOIYE Y 7 A > N OMBIEERER (1005EMR) &, 2~15%ThH-7. 4) %,
HE, BhBKRUREND 427 2 b CREFFRBEEONTHRVE, BLOfMe /2 b OF—sn6, St d
2TFENErHEEENG -0, HHER, RERRERCHEBEREREES [ ] fETORT. ) RIFEHROBERES 7
FHEDE, »OEBERENIRHZER, LH, Z0Jl|, BRIEDO 427 A2 M eowTid, EEHEREEERE s R L7
BEOEHERE, SRRHREUMBRERREZMNFHETRT. 6)FWEMEE L BAEMED (V) X LTS, (H) kA
YRS ERT, $1 D FHENEE & BAEMNED SHEE S WIEEMRE. 22 v FRER X o TRESWEHRD
WEBEE (HHEBA N DERr BN ESHE. #3: FRLTHE ETEMEID &, BINEMN (REEE) 5=
BB, k1 196EFERARME, *2: IS4FELRFE LFHE, +3: 1662EEXEEHEREME, *4 . 1325FFEHH
B, *5 1 1586 RIEHIE,

1) 100-year earthquake probability is calculated on the assumption that recurrence intervals of characteristic earth-
quakes on a given behavioral segment are lognormally distributed and the standard deviation is 0.23. 2) 0.00%
probabilities are rounded off to the second decimal place. 3) 100-year earthquake probability of the 3-3 Hokudan
segment is estimated to have been 2 to 15% immediately before the 1995 Kobe earthquake. 4) Although the recurrence
intervals of the 3-5 Senzan, 12-2 Hira, 13-1 Tochudani and 17-2 Yogogawa segments have not been obtained, they are
inferred to be 2000 years or longer from the data of nearby segments and neotectonic settings. Thus, recurrence
intervals, elapsed time ratios, and 100-year earthquake probabilities of these segments are shown in parentheses. 5)
The 4 Shizuki, 6 Uemachi, 16-1 Shonogawa and 17-1 Tsubakizaka-toge segments possess elapsed time longer than 7000
years but lack recurrence interval data. For these segments, recurrence interval and 100-year earthquake probability
are shown in italics on the assumption that their recurrence intervals are equal to or longer than their elapsed times.
6) (V) shows a vertical component and (H) shows a strike-slip component. #1: recurrence interval obtained from the
average slip rate and displacement per event. #2: recurrence interval obtained from two or more paleoearthquake
events recognized by surveys such as trenching and boring. #3: An undefined strike-slip component is larger than the
listed vertical component. * 1: 1596 Fushimi earthquake, * 2: 1854 Ansei Iga-Ueno earthquake, * 3: 1662 Biwako
-seigan earthquake, * 4: 1325 Shochu earthquake, and #% 5: 1586 Tensho earthquake.

Seismogenic fault Length Behavioral Length | Average slip | Displacement I..a.test Becurrence Elapse'dtime Probability foran
(km) segment (km) | rate (m/ky) (m) activity (ka) interval (ky) ratio earthquake in100y
1  MTL Shikoku 260 | 1-1 Naruto-kaikyo 25 2.5-3.5 (%)
2 MTLIzumi-Kongo | 94 |2-1 Kitan-kaikyo 30 | 0.8-1.0(V) 2-5.5(V) 3 5.5-6%2 0.5 0.08-0.21
,, 2-2  Negoro 26 | 280 M 1(V) 17-3.7 2-3#1 0.9-1.9 0.65-30
7 2-3 Gojodani 16
” 2-4  Kongo 18 | 0.1-0.6(V) 1.2(V) 1.6-2.0 2-12# 0.1-1 0.00-17
3 Rokko 123 |3-1 Takatsuki =38 | =1.5(H) 5-6 (H) 0.4%1 2.5%2 0.2 0.00
2 3-2  Rokkosan 35 | z1.0H =1.5(H) 0.4*1 1.2#2 0.3 0.01
” 3-3  Hokudan 20 0.5-1.9 1.6 0.01 2-3#2 ~0 0.00
” 3-4 Higashiura 25 0.6-1.0 1.4 0.4%1 1.4-2,2#2 0.2-0.3 0.00
,, 3-5 Senzan 10 | 0.1-0.2(V) C0.4%1 {2l [0.2] [0.00]
4 Shizuki =12 |4 Shizuki =12 | =0.1(V) =20 =20 0.00-3.6
5 Minato-Honjo =19 |5 Minato-Honjo =19 <0.1(V) . >4
6  Uemachi 44 |6 Uemachi 44 0.4(V) =15 =15 0.00-4.8
7 lkoma 34 |7 lkoma 34 | 0.2-0.4(V) |=2.2;1.5(V) 1.3-1.6 4-8# 0.2-0.4 =0.01
8 Nara-bonchi-toen | =12 |8 Tenri =12 | Z0.2(V) 1.3-10
9 Kizugawa =15 |9  Kizugawa =15 | 0.1-0.6(V) | 2.2-2.6(V) 0.15%2 >o#2 <0.1 10.00
10 Mitoke 13 |10 Mitoke 13 >1.7
11 Kyoto-nishiyama 43 |11-1 Shiwaga 10 >3
” 11-2 Segibayashi 30 1.9-2.4 2.9-4.4%2 0.4-0.8 0.02-6.8
12 Biwako-seigan 65 [12-1 Aibano 24 2(V) 3-5(V) 2.4-2.8 1.5-2.5#1 1-1.9 12-38
(4.8-6.8 #) | (0.4-0.6) (0.00-0.47)
“ 122 Hia 41 | =15(v)  (0.3%37?) (2] [0.271 [0.007]
13 Hanaore 57 |13-1 Tochudani 27 2-5(H) 0.3%3 [2] [0.2] [0.00]
” 13-2 Kitashirakawa | 30 1.3-2.5 =4.5%2 =0.6 0.00-0.33
14 Mikata 24 |14  Mikata 24 | 0.2-1.0(V) 3-5(V) 0.3%3 =3# =0.1 0.00
15  Nosaka 32 [15-1 Nosaka =26 | 0.1(\)# 0.5(v)#3 <2 (0.3*3) 5#1 <0.4 (0.1) 0.00
16 Tsuruga 16 |16-1 Shonogawa 7 =30 =30 0.00-2.4
” 16-2 Kurokogawa 8 | 0.5-0.6(V) 1.5-2(V) |0.6-0.8 (0.7%4) 2.5-4#1 0.2-0.3 0.00 .
” 16-3  Daguchi 9 0.2(V) 1-1.5(V) 0.3-0.6 5-8#1 =041 0.00
17  Yanagase 72 |17-1Tsubakizaka-toge| 8 7-7.2 =7 0.00-5.2
” 17-2 Yogogawa =14 1(V) 0.7%4 [2] [0.4] [0.00]
18 Yoro 63 [18-1 Yoro 55 2(V) 5-6 (V) 0.4%5 1-2#2 0.2-0.4 0.00-0.13

— 381 —




#oEH # OE O A # (20004 FE51E HI9S)

DR LUE| & 3 HEAER) KXo Lk, B, HHE
JE, SESZEATEREE, BATASNL RS O SIS B RE o B
TE5T—I WD TERL, ZOFBERIKEIVWT, K&
7 XY MCEE R RAHEOMEORERE2HET 2
Zricky, BEEBES AV P OMBHRERT VY vV
PRHE L (B1%).

ZOFER, Bl 22~ (BB - SHER %,
14OEE £ 7 A > b T, 1EBRERREO S S BIER 5
HICHE, 7 DIERERZE 20,23 LIRE L125E, 211
&R T Ay MCEB R RARHBEOESFAE T SHEE
120.2% K R ol GB2H)., ZD5b, KER
R OBICTREI L 12kt 7 2 ~ b (BFEWIE) &
S~THACICIRE U 7o W REME S W AR 2 7 2 > b B R L
120%E#E) 2 7 2 >~ b, 13tHACLARE— ARG s
Be{fTolkbDeHEzoNE, oD A2 b

DERFEENC G S 2 AfRetE 2 @ W H#IE & L ¢,
13254EDHIEE, 15864EKIEHIEE, 15964E(K RH1EE, 1662
EREBWIVE R R 1854 LI HENE T o s
(E1H). s

—F, BEEWEENEILEO®RERE S 2> b T,
TEBEIHIRRE O AEDSS BUERI A eV, 7 OFEHEERZE %
0.23 L RE L2856, 21iedhicFle 7 2 > b icER %
BRABBOMBRE - THEFI2~BR L HL s
CE1R). 7, BEWHEENERBOLR L7 2~ b
X, €K, 1662FEEEWIHEAMBEORERE L Resh
TWwiehs, ThEFEIET 2 HEFNT — 2 1T FRI10ERE
FTrRI/ONE»r o7 KEF/IMAK, 1999). Z0D X
O s ABERE» S, BEMARNEYL, SEEICFHELY
IEENEERAE 21T N X EEWE & L 7z, s
TR — < IRIMT g & (R R B ot TR (58 3 )

F2 AREATORENE GRS 7 2 2 b ERIER L 7 X 2 OSRI00EMORAMEFARER RZILIESH», 1999).

Fig.2 Seismogenic faults and behavioral segments in the Kinki Triangle and maximum 100-year earthquake

probability of each segment (Sugiyama et al., 1999).

See Table 1 for the English names of 18 seismogenic faults and each behavioral segment. Red segments have
a minimun more than 109 earthquake probability during the next century. Orange, yellow, yellow-green and
green segments have a maximum more than 109, 1-109%, 0.2-1% and less than 0.29 earthquake probabilities
during the next century, respectively. Brown segments have an uncertain earthquake probability, and gray

segments have not yet assessed.
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Uemachi Fault System revealed by the seismic reflection survey along the Yamato River in Sakai City
(Sugiyama, 1997). Vertical magnification: 2X.
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Fig.4 An interpretation of the E-W seismic reflection profile of the western Nobi Plain (Sugai and Sugiyama, 1999).
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Fig.5 Sketch of the Kitamura trench excavated on the Iwama Fault of the Inadani Fault Zone (Okumura et al,, 1996).
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Fig.6 Sketch of the Kozu trench excavated on the Kozu-Matsuda Fault (Mizuno et ai., 1996).
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Fig.7 Sketch of the Yamamoto trench excavated on the Omiya Fault of the Fujikawa Fault Zone (Shimokawa et al.,
1996).
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Fig.8 Rupture history of the northern and central parts of the Itoigawa-Shizuoka Tectonic Line active fault system
(Okumura ef al., 1998). Solid rectangulars indicate the timing of rupture events at each point. n.a. shows lack
of information.

2R OROHMBHIEBOX 7 AV MROGEZD/T 2—5— (H, 1999b).
Table 2 Earthquake segments and behavioral segments of the Japanese inland surface ruptures (Awata, 1999b).

5) WA7— VNI, B/ AV MORS2ZENEEBR T I2RIEVEHE A FORS TR LUE. 10) o~
X RL: AETAEE, LL AT 0WE, R SEWE, VI GSWE. 12) EEas#E ; B 0.9~0.1m/ky, C:0.1
m/ky K.

1) Earthquake names and 6) Behavioral segment names: 1891 Nobi Earthquake (Nukumi, Neodani and Umehara
Segments), 1896 Rikuu Eq. (Senya and Kawafune Sgs.), 1918 Omachi Eq. (Terakaido Sg.), 1925 Tajima Eq. (Tai Sg.),
1927 Kita-Tango Eq. (Gomura and Yamada Sgs.), 1930 Kita-Izu Eq. (Tanna and Himenoyu Sgs.), 1938 Kussharo Eq.
(Kussharo Sg.), 1943 Tottori Eq. (Shikano-Yoshioka Sg.), 1945 Mikawa Eq. (Fukozu and Yokosuka Sgs.), 1959
Teshikaga Eq. (Teshikaga Sg.), 1965 Matsushiro Eq. Swarm (Matsushiro Sg.), 1974 Izu-hanto Oki Eq. (Irozaki Sg.), 1978
Izu-Oshima Kinkai Eq. (Inatori-Omineyama and Neginota Sgs.), 1995 Hyogo-ken Nanbu Eq. (Hokudan and Nadagawa
Sgs.), 1998 Iwate-ken Nairiku Hokubu Eq. (Shinozaki Sg.), 2) Magnitude, 3) Length, 4) Maximum displacement, 5)
Cascade ratio: the ratio of an earthquake segment length to the length of the longest behavioral segment in the
earthquake segment, 7) Length, 8) Maximum displacement (net, vertical and horizontal slips from the left), 9) Modal
net slip, 10) Fault type, RL : right-lateral strike-slip fault, LL : left-lateral strike-slip fault, R : reverse fault, V : dip
-slip fault., 11) Recurrence interval, 12) Slip rate, B: 0.9 to 0.1 m/ky, C: less than 0.1 m/ky.

Hu B4 5 A2 (Earthquake Segment) SEB)t 4 A MBehavioral Segment)
HiEA" WERED BXY BRK ART—F wra4® gy BRI EY BHE B0 BEskEmt ¥
TR Fvb  AE KT BEEY wx© Aefirsdpe?
M (km) (m) (km) (m)  (m) (ky) (m/ky)

1891 BE 8.0 80 74 26 ER 16 3.5 1.8 3 LL B
REA 31 7.4 0 7.4 46 LL 2.7 =2
HER 26 53 17 5 =22 LL =12 B

1896 =N 7.2 50 72 14 TE2 36 72 3.6 2.8-4.2 R 3.5 1.6
JHHE 14 28 20 2.8 R =5.7 B

1918 KHET 6.1 1.1 02 10 FEF 1.1 0.2 R

1925 {55 6.8 1.6 1 10 R 1.6 1 1 v

1927 dbFfH% 7.3 26.5 + 3.8  15? it 18+ 38 1 37 1822 LL 26.1 B-C
iT):] 8.5 12 09 1 R =45 B

1930 dLFE 73 35 38 19 FHIR 15 38 15 35 LL 0.7-1.0 2
B2 19 3 3 LL-RL 3.0-4.6 B-C

1938 RALE 6.8 12 26 10 ERIE 10 2.6 2.6 LL

1943 BB 7.2 13 1.7 1.0 EH-50 13 1.7 08 15 RL 4-8 C

1945 =3 6.8 26 24 20 73 13 27 20 2.7 R 20-30 c
AR 13 2.9 2.0 1.3 R-LL =54 [

1959 HFIE 6.1 2 01 10 BTE 2 01 01 \

1965 M{CEES B3 4 03 10 A 4 03 02 03 LL

1974 FEEn 6.9 6+ 05 10?7 {REl 6+ 05 02 04 05 RL B

1978 (FE KB IEHE 7.1 45+ 1.2 11?7 FRER-KEWL 4+ 12 02 12 RL
BA/H 0.5 02 01 02 RL B

1995 LIRS 7.2 16.6 25 11 Eln 3 15 2.5 14 20 1.6 RL 2-2.5 B
# 1.6 02 02 01 02 R

1998 HFENEEIE 6.1 0.9 04 10 il 0.9 04 03 03 04 R B
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FRRICEDWT, REEHREROE & U COFHE %
Tolk (MEALEZRSS, 199),
BEFERCODWTR, REAKEOYIEEIRRES
FR2T00ETH 2 DI LT, BEMBISIO 1 HEM
W72 1[E, BEMEORRICHEEIL /2 &3 L7,
ZOHERER» S, METRBIERENETN, ER2EEHvS
Ay b RAT LHE S GEEIES, 1999), Fiz, &
EWERICET 2R RE2HED £ LT, HEDOMER
[BoiEEv 7 2>y RKak{Tol: (23K 5EH, 1999
b), ZOEER, HEBHBDS  BEEOEFH S A > b
CRSEN, BEvS AV OFHEZEAE Dmode (m)
EEEL km) o, L=7.5Dmode~10Dmode
OEENH B 2 L 2SHES Tl o Tz,

4 . EETE OMERYIRFEIRR

AR TR, REEHBOLEBEEFEORRELEN
£ U T, B R D B HRESIRE L BEHRE 2 RRE T,
EHFERETAMTER Lz, ZOER, EEWE
IR T 27— 7 —REORE, BHMBWIEICR S
R[REF L7 -7 —BEDORZE, MrEMEOETER
e 2 L HINE 7T —7r —EHEOREEIED LN
7o (BEFIZ D>, 1999 5 KEEIZ 2>, 1998%). o D&
TR 5, BIHFEEOREMBHEETELE L TORMME
D THER S 1, ZHESHEE b SEiEBEo RS
B 2REWBOLBRECHEBARETH 2 L3
7z,

5. BIYARETI =0 ADHE

AHtFETIE, EWE, HREE, BEMBE0T -5
CEIWT, HIHERNRCTEMDY 4 A€F 7 b=
7 AW DWTHIEE 21T 72, Z DFER, EiLARIN T,
HAEACA» - C, RPNLEABRENBRT S L
RN, TEERBOIEEIRENEL kS Z LR HLs
WwUL7z (GEM, 1999a). F72VEE 9 EE» & 1%, RBIEHE
iR R B AT R O AR E 2 &
RI:EFROBITREC T 2 Z80%E] Ofbb
¥, FEMCBIT BB OBREOMEHEE HI &
T BB O EhD T, ERI0EE £ TOHE
Wk, BEHBEICBWT 7T ROBEEHERY O TR
BHHERWESEH SN, 9 R, 100~400%E1Z
1 HOEE TELHBREAOBRE OM LR K S ke
ZEMHSMCEI N (BILED, 2000).

6. EEEEROEM - JEH

AWFET —~< Ti&, 10550 1H1 7 #—EEWERA
MYy Iy FHIED, 1994), 10555 D 1 kAl —E

MESEERERA VY vy 7~y 7 (THIED, 1995),
505530 1 ERERER B2 R) (BInEs, 1997) &k
C1HHO 1 REEREIBHECHES BBHEA MY v 7
<y 7 (SEH - KB, 1998) 2F[ATUL/Z. 72, 50545
D 1EBERRE E2R), 2.5H50 1 FHEABER
AN Sy S, 25050 1 EESHPEGENTER A b
Dy ey POREEE RSB L, B, ENEER
DEfEAL « T—F X=X LT, LAEHRENRERA b
Vo vy TOBMEN L IERE O KSR EREE T -5
® CD-ROM 1t %1F 5 7z. Z DiE b, BB ORHERE %
WROPIZAET 27:0,2. 1 TR HEFTAEMEREE
PEREEICTHTL, BIREBRE ICiEm L 72iE0, EE
W E Ok —2s~— (http : //www.gsj.go.jp/dER/
activef/hptoplhtml) WBWT, BREFOMERE S
ANBIL Tz,

7.8 H VY C

ABRIFFE OVIER 13, PIREENTE OSSR 3
21995 E L ERFTHESRE L, BB OMOEE
HERHDTEERSEon:, ZOMEBERTBICHED O
ToIEWBRRERZE T, 2 OBEEZELZNS D, I
L=mEOEREREBICOWT, HERERF VY ¥ IL
DEEBNETHEIC Z CERETE 2, /2, RAlll—5H
ERIENTEY, ERE-REEERUE L) OkE
Bz owTi, REERIEEIC L 2 ASE RS EFHED
FHERTHBRAERES I X 2E L L TOFEIC KA &
SEBRL7:. o DR EERE» S, REFEOR
HOHME T CERTE - E 25, AR, 5580
FEE LT, UToA»HEck s/, Zhbid, 1)
WEE2 7 X > b OERER, 1 EOENE, IEEEES
D52 &7 5 ERTROMEE, 2)EL DEHE-
WEEIE 7 A2 N OFHEEEDOR L, 3) BB AV b
SPEBWBOEHEN IES (EE) OERWEHE, 4)
ERBZ Db DL (off-fault) DOHIEREIIEICHEE
SN B ERO ST - FHEF RO, 5) EEfE-
HHET — 5 OB EAD L ) EBOZICASETH
3, ZhoOFEICOWTIE, FRIEED S QPR
ARSI BT, ZOMER - #EERHEL 2w,

BB, ARIFEICE, EEE2ED CNLOMETE
g (BRcHiEE~OHRELEL) L 1280KRFESE
MBI DT ENSE L., PR 7T EEMEFHECL 2
HFEORREED T, REJFFRIC L ZRBOAER,
VR BRI S TRE L FR2301, OHEFERIOETH
5.
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