RE K KPR E®R BRE B1 F1, 4 105
Annuals, Disas. Prev. Res. Inst., Kyoto Univ., No. 32B-1, 1989

FA SRR I P T DB IE B & M I m iR

RA IR -EI HRE-BELE ik
VB ORI BB/ =

On the Seismicity and the Characteristics of the
Seismic Wave Propagation in and around the
Kaburaki Fault System

By Takuo OKAMOTO, Kunihiko WATANABE, Kin’ya NISHIGAMI
Norio HIRANO, Hiromichi MAEZAWA, Shuji YOSHIE

Synopsis

Kaburaki Fault System is one of the biggest active faults in Fukui Prefecture. It shows
clear vertical displacement along the Echizen coastal line. We set a temporary station for
earthquake observation just on the Kaburaki fault. More than on hundred and fifty earth-
quakes were observed for about one and half years.

Some microearthquakes which could not be detected by the Hokuriku Microearthquake
Observatory, Kyoto University, were considered to occur near SUJ station. But, the seismic
activity there is not so high.

The dominant frequencies of the observed wave-forms differ azimuthally. The wave-
forms of earthquakes which occur in southern area from our observation station are relatively
lower than those of northern ones. The difference of dominant frequencies is supposed to be
caused by the existence of the low Q mass just south of SUJ.
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TeREs S i, RHBORESMER2ME TH 2, 22 Z10EICR-> T H, BHME (1948. M7.1), K
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B 2HBOBECE > TRZ 2 2 ESAETCREMEEISND, $, EHBOE L COMBEHIC
Iy, BN HBEER, TORXRAASNBCRIBELE ) TRVUEENE L oh, BRRESS
ek oTrDE> BT 20O0EHESES iR, ZhODHEEERL. FRBHEOELIZINTETA
XD BNEBER S R RE L, WECET 3 MBESOBRART o 1% FRTR, BRI IS ROZERS
GRUBHERO AL X 252 LICERT 5,

2. BRAT—5RUBNEE

HILBHIA (SUY) 13, EHERKEBEEAZIL (136121.3"E, 3552'84"N ¥k 320m) &HH, 1987
&7 A11H L Y ERlsaD sni: (Fig. 1), BESOMBENERE, SRR EEC L T OBENSEE X
CABEOEIIR-TED, ZOBEIX00mU LIRS, ZORBR, WMEERLZLEZLSh, HREKEO
FEOK S 2 2WE-> T 5, MBI, FRRNBONMBE LR T2 MEOE LIk 2 aY]DHFHNC
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Fig. 1 Site of SUJ and the Kaburaki
fault. Solid circle shows the
location of SUJ.

BE s, BEE1HT L5 V/kine OREHHABIE 3K
SThB, HIEROEERIL, 60dB THBY, T—F OYGR
EEL LT, OM4BA Yy hva—FeHAWEY, 20
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v M F—7 (12043) DOFEICKIG0MEAD, RFLMfEL
HTh 3, ¥-EHER, AERERILIA-YFrarE
a—F X BFEOERAWT,

SUJ 87 2 BOBH 2B L TR 1EHICED,
Z OEEFCI50EBRE OB EER L 12, UL, 19884
BHIVBRIZBELEROFACLY /A X% Zo72,
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19874E 7B X D19BE6RETDH DL LTz, £72, HHE
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S-P ¥ 4 A 58200AND b DR - 1zo FEFTICAW IR
OB, S-P ¥ A L2008 LD b DR TYV 2D TE69HE
d, 2O—EF% Table.1 LRT. FHARHIB
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b3, ZhooBORICIE, BAFROBEAETIIRIEY
BRETE - LHBLHY, Fho OB, BIRER
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T3, AT, 3 78— SUJ Tr U A —8hiH#
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RTOHBOBRSHE (Fig. 3) ZH#L, SUJ THH
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v/ =Fa2a—RLSUITDS-PyA4 LBHEERETHY,
SUJ ~QOEXRFED AR 2 BE RS, 2hZThOBER
AR MVOBROHEIC & > THRN, WERLEET
2Ll LBEbh A BHEEORBERRT 2. A
BERCERTHE VRO 2E2ER L, T3b5, OM
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VIBEEZOKE (P a0 —5#) 1%, BEEREEHESENIEL
BEoRwWPHEAREZILTHS, Thbb, A7
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Table 1. Analyzed earthquakes and those focal parameters. The origine of the cor-

dinates is (136" E, 36° N)

EQ.NO. DATE X Y M Remarks
1 87, 7.12 — S-P time 1sec
2 7.13 13.530 —25.140 1.5
3 7.15 e S — S-P time 4 sec
5 7.17 ~48.144 —68.348 3.7
6 7.17 —42.018 —65.749 3.7
7 7.18 —62.815 0.119 3.8
8 7.19 27.628 —9.465 2.2
9 7.21 ~60.326 —0.718 4.6
10 7.21 —60.402 —0.974 3.2
11 7.23 30.298 0.122 2.3
12 7.27 34.555 —9.588 2.9
14 8.10 99.866 —6.804 3.9
15 8.13 —101.479 —39.242 3.9
16 8.17 ~35.104 ~51.442 3.2
19 8.23 —42.853 —82.713 3.8
20 8.23 47.355 —88.684 3.4
21 8.24 24.617 9.143 2.5
22 8.26 —54.632 —108.022 3.3
23 8.29 36.282 —12.144 3.0
24 8.30 —_— — S-P time 0.8 sec
25 8.30 —29.682 —61.131 3.0
26 9.10 20.980 —47.997 4.1
27 9.15 27.550 —50.381 2.1
28 9.18 20.088 —50.323 3.3
29 9.19 45.550 —20.215 3.3
30 9.21 —22.573 —100.828 3.7
32 9.25 2.001 —13.582 2.1
35 10.15 82.730 —12.247 3.5
36 11.27 — —— — S-P time 2.7 sec
39 12. 8 27.228 7.070 2.7
40 12. 8 27.761 7.318 2.4
42 12.13 11.767 —18.658 4.0 Bk AR
43 12.16 117.649 —67.675 3.8
46 12.18 106.187 1.483 3.6
48 12.20 103.563 1.353 3.1
49 12.26 25.181 —40.243 3.2
50 12.27 21.644 —28.935 3.1
51 '88. 1. 5 ~54.571 —80.226 3.3
52 1. 7 67.544 —58.667 3.1
54 1.17 —16.203 —11.598 3.0
55 1.18 33.450 —18.353 2.3

— 3 —

107



108 HABEAMESR $£3285B-1 F1, 4 (1989

56 1.23 20.871 —47.505 3.1

60 2. 4 24.561 17.507 3.3

61 2.5 —34.515 —63.847 3.5

62 2.8 -13.700 —10.200 2.7

64 2.20 1.795 16.538 2.9

65 2.20 35.784 21.445 2.9

66 2.21 —32.748 —65.251 3.3

67 3.6 —34.96 -—65.112 3.3

68 3.8 9.508 —31.504 2.6

71 3.20 36.086 —6.421 2.4

72 3.22 —18.898 —97.458 3.4

73 4. 2 34.152 —-8.757 2.7

74 4. 3 31.835 —5.905 3.8 e JE
75 4. 4 28.150 19.370 3.2

77 4.15 26.432 —41.585 2.8

78 4.16 128.301 —9.325 3.6

79 4.17 15.265 —27.379 2.5

80 4.20 68.756 41.322 4.0

81 4.24 65.314 —109.063 3.7

82 4.28 33.382 —11.950 4.5 | R
83 4.28 33.953 —11.717 3.7

84 4.28 34.062 —11.778 3.4

85 4.30 34.149 —10.858 3.1

91 5.23 — — S-P time 0.4 sec
94 6.14 —36.296 —118.826 3.5

95 6.15 8.727 —3.902 2.6

96 6.16 26.127 4.166 1.5

97 6.22 e e — S-P time 0.5 sec

MVERBET 2301 Hz—30Hz L+ 2, SUJc2oWwTid, #1888l Tws0T, Pa—FExAL
3, INSREGEL CRESEBR~OTET5 72, SUTBWTREML Thikn P a2 —5E520.580H,
ERENEOEEOTRII BT RYIE L DO SBEEB I ko, BRI FFT 2w,

3. PRAITER LR

3.1 FRREMTEAEOMEEE

BRI OB TRIESRD > iz d o BH/INMIBIC DWW TH#RT 5, Table. 1128w T, RIFEHE#RH
RENTOREVLLDBENSTH B, WEDS-P I M Acthid,. ZhoDOKRENS-P ¥4 A 1BEUNTH
%, BEBEHNL L, HOAREAAN/ AXBRELEZSVEHOLDOL DY, ERORHAZE»SD
BAMB ORI E Y (Fig. 4), A s DOHER, SUJ SEEBMBROIZZPMBLCHS I L 2ER
T2L, AEBWBRDIVRZOEECRELLDDOTHLLEZOND, TabL, BEEHER,
HEBEB - ERETH S LERTE S,

SUJThM Y H—shi-tBOBRSH (Fig.2) KOVWTERT 3, JOMHORHE, SU] OB~/
P 7 TR RIEEEK 50 km DA OHE W, LEBEAFMEAFECRRIRE> T Ty SUJTRIEEAY
VH—ERTVBEVIETHE, L. BATHBRERIRLS, FIBOREVLOR, BRI TV,
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Fig. 2 The spatial distribution of the epicenters which were recorded at SUJ. Cross
marks denote the observation stations of the Hokuriku Microearthquake Obser-
vatory.

SUJ BEEFT OBEREOWERIC H 3 L E 2 o h, SUJ OFE CRENFEORAGENB MI~M2 TH 292 &
FERL CRAFCRE S W FPHE O T X TOMBOBRAHE (Fig. 3) LB L7, 20D&ER, SUJ T
BHRNTHMBORZDOL OB RV Plahrol2 k, £, SUJ] OFAITHBEAFROERERFC LA
B, BB ORELPRIREDSNB R HbbOTSUI TRHPED I —ZI N TRV Ebho
2o BB DWTE, SUJO MY -V RUDBERLTWS, EBIZIE, SUJBEBAEBIZLNEZ A
D, JARXEZERLTPI T —VRLEBHOERELTHEDT, ZOIEBEELTVLIDTHAS, IF
P, HHEOBEGHUSSBRESNOBKIBETHY, 20OREVEZONS, BEIZOWVWTH, SUIT
RSN IHBESERAR TRENIRD SN HBINL T, ERMOBEETREL TV EDOLERTLERY
NIER 58, SUJ & D BREARE 50 km OHIEICBIL TEBOLLE ARFICHEL L (Fig. 5). % DRSE,
SUJ K OBEAHDHBIZOWTHDESMETLTWS Z bbb otz, 25 DOERIL, SUJ [HEL B O
CRECHEL TR 2 BASETHL I L B2TRET 5,

3.2 PEAEEBNARY bLIZDWT

HIRORH, T2bb, BAOHBORER2 XS ZHLPIZT 3120, HMBHEFEOEH 21T- 7. HHLIC
VBB SN 2HBOEHAHBELZ > TEY, £412, BOMTEAXA-HBOEEL» YR
TWBZ LD, EMAIDOHE (No.77) &t &b OB (No.21) OEEEH~:z, Auiztgo
BR%E Fig. 6 Wind, Theh, BHUEBNERRUI 7 EBNERICREL DO T, HHiEiz M25~M3 T
AH2%, SUJCBITSS-PIALRENTNAPDEETHZ, HIBESL, Tablelick 3, #hoOER
PEAFROERERAMICOW T Fig. 7a), b) &, SUJicBAL Tix Fig.84a), b) i d, EEEAHD
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Fig. 3 The spatial distribution of the epicenters which were determined by the observa-
tion stations of the Hokuriku Microearthquake Observatory.

BRIV TIE, BREESKE R3OV THERBRUCHEBEAEENS 2D, FIZITOMBEORT
AR BIEEEE (BIEARZ ML) OBVLYEH B LBREZOAL L, SU] 0BHERcEET 5L, 220
HBOMCHEEZEBOROIED S b, BIEBBEENKE SR> Twd, LIEHRECBEL TR,
PEAESEHLTHWIDTHELLERTAZIENTERDP o7, Fig.9a), b) K SUJ TOARZ pv %
T, EEEEEEIZ oW, No. 21 MBI oW T SUJ L IZIREROBRIEEEE 27D IM] DAXZ T
N, No. 77 DHBIZOWTIid SUJ X V#9155 OBRIEHE % 7D FK] DA~R2Z b V%, Fig. 10a), b) i
R’Fo TRODART PVIZDOVT, FNFhOMBI L XERT 5.

#—i1z No. 21 DHIBIZOWTThH 3%, SUJRUIMI WAL bIZIRECAEEOL 25 ICE—7 25D
((Fig.9a) & (Fig.10a)), BREBMZREFLWVI L 2ERTZE, SUTRFIM] BADART P v
BEC L 2EAEKOELERLTVIDTIERL, ERCLI2BEOHRERLTRE I L¥br %, T
bbb, ARZ PO E—7 DMIBENBREIC L 28R 2R, BE LD SUJ RV IM] ~OEHEERS TIRIRE
CThdZLE2ERT S,

iz No. 77T DB DWW T TH S, BREMORL 28H/H (SUJ, FK]) TAXRZ bVOE—7 0
MES—HL T3 ((Fig.9b) & (Fig.10b)), #BEOHEAMBZNIZEL D ST, BREMDHH
BEoTW3DRbbLrbeTFE—I 8% LI i3, BREMIEVHO SUJ Ot THIBE DR 58
HORBERAIVI EEBERL TS, £, SUTBWT No. 77 DHBDO A No. 21 DB L D ¥ —2
OB L VERREH 2, SUJELT No. 21, No. 77 D=2 0MBOBREHESIZIZEL VI EEE
zhiE, SUJ OFERITLY S & GEFBTHBEOBENREL I EEZERL TS,
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Fig. 4 An example of wave-forms recorded at SUJ¥. Lower half is the same records
extended in horizontal axis. Channel 1, 3 and 4 are displacement seismograms
and only channel 2 is velocity one.
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SUJ ThrU A —3N7BOBRAMETES NI LB CE N BEEILbE THRT 2, BR
SR BT, SUJ OR~FEFERIK 50 km INICRE L TOSHMEBS MY F—3 iz »wZ L5k
ERFETH B, BERICBW T, SU] OFHIOBIEHECERENSAEL I L BHBHMNTH 5, o DR
BHWFETZ2HDOTIREL, —DORBICE > TRHFAT S LHEEETH %, Thbb, SUTOBEATH
VA =3T3 HMBOBRIEM L BROGEROBFREERTIE, SUJ OBHIO I GEHBIC, Sk
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Fig. 5 Concerning the earthquakes whose epicentral
distances are less than 50 km from SU]J, The
ratios of numbers of shocks observed at SUJ.
and those determined by the Hokuriku Mi-
croearthquake Observatory were calculated
and illustrated every 90° in azimuth.
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Fig. 6 The epicenters of earthquakes, No. 21 and No. 77, whose spectra were calculated.
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Fig. 7 Seismograms recorded by the network of the Hokuriku Microearthqua-
ke Observatory. a) is the wave-forms of No. 21 event and b) is those
of No. 77.
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Fig. 8 UD component wave-forms of velocity type recorded at SUJ. a) denotes
those of No. 21. and b), No.77.
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Fig. 9 Relative amplitude spectrum of coda P wave recorded at SUJ. a) shows
the spectrum of No. 21 event and b) shows that of No.77
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Fig. 10 Relative amplitude spectrum of initial P wave. a) shows the spectrum of
No. 21 event recorded at IMJ and b} shows that of No. 77 recorded at
FKJ.
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