T K FER KRR E®R BG5S Bl ERIEIA
Annuals of Disas. Prev. Res. Inst,, Kyoto Univ., No. 43 B-1, 2000

FRIRIEIER ICAETTT B MUNEREFEBOBRILIC O T

R &

B B
1999462 F 12 H RERF R AT CMAODRBHRE L7, ZORBOR#IPAMIZDA-
TRBEOMABRBERFET LTV Edbhok, FROBRIEEOBIZLIX19874F5F28
HIZA U SEHE TR S MSONBBNRNIC S & 51k, KBROMICHILLEARA
B SR -BEE VDY, MA~SOTRBEHRICHBFREIREIPAFSH L Lrbh ol &
BHCHRLARIET 2 2 LICRBEL SV, TROoOBRMLRIMERRRERD Y57 L

THEECHEELZLOTHY), RERETFHOMRRTHL0THBLEZONL,

F—7— K REGHOBHRL, BRRES, LS, BROEETH

1. RL®IC

KIBROBIZZ DOMIBO RIS FET T 550
CRECIEERBEENRTVAS, (HlZifKatsumata
and Kasahara, 1999; Ohtake et al., 1977% &) T#B
REspEBAr & KERAFILERIC 20 T o dbig - Akl
Bs=r=Fa—F (M) 4~50FREBRICD
WTHRBHOBMBREHOET. bW LHE
AR LNRIZDTHRET 5,

& - ARLBEEEO MDA RBRERHOBER 2
WRTH B, 1995F0RERHEHBRERS L, B
IR BT 2R IO B BIER . £h Lo
BEERL 2 VBREIREPTH D, (KR, 1995
) 19994E2F 12 H 3Bk 165 AR M T8 (i
34.9910, H#X135.562. ®313.7km) 2BV T
M4.ODHFE (LAUF1999E MEMR L IT8) HFHEL
oo BETCREATRES LI EROLVEET
BERE G ol, TORERLAREHIHE TV
A, 12 B# 0312823824512 b 13I2E LIFET

(Je#834.986H . HAE135.570 ., HE£S13.8km) T
MAODHBIEREL . ERORRIER 4500
T THEV 2o 19994 R bR O LB H3km DFFT T

1X19874E5 28 B ICMS.00 R (JLAR35.0158. &
21355485, #E312.1km. M T19874EBEMBR L
5) PRETVS, TO220HROMEH»A
M. BROB N RESHFHBICETLTWACE
b ot

2. FHLBA

AR KA LRTAFE LY & — of/h
W R - T - L - MERBEELS
HLTEY, BAESATARNE T 2B X7 4
T, ARERHMKE,PLOTRT - L ED—ER
HBEFRoTwWS (KREE , 1999) o L2 LEA
DOREPFHERILHE IV 2B DIEIR (SA
TARNEART O % #1757 BREIAT O BLHIRE IS B 3L L 7= R 8L
S KHELTHTELTHEbh, £40RBT
REF— 0% 7y FAMBELIR TV, RHRX
Tk, Tho0¥ 7y b0 bERILABRNED
BERAURET— ¥ 2 ERBLL,

MRILRERRBLISE TS - LB LTS
h, FELBOM S BRESBL L LBAR
WWERRFT D 7 L A — 5 B (B8 - #38, 1977)

— 95 —



KELAZREROBNSEHEAL TWD, PRET
DB EFEIZ10~15km & BEE T, JLE - L
BOMDABBFEHRICB N THEOBVWRIFREL
THTH oo RIEZINICSATARNHE TORE
BillA. hRkFEOREBEAS, ARTHUMOBRN
ERxEEMATHHAEB L UFHBERNLEL
Fotwd, ?¥/=Fa— FEESHGLEET S
BAH L ECHNBEPRBOBRAEDOTRIES &
FM1.2TH 5,

Fig. 1id, 1999 BAMBROLRBR L F.LICL
7220kmx20km DERFERAORE L RBEHR DT 5
TTH 5D, MMIZ199841H1H 2 5199944 H 308
IT, /= Fa— FOTFTRIZBIT$E S30kmBlik
DRBFIESNHRTRTEFE->TVE, XRE
& (199928 12H) O#3LARD19984E11 XL
DY LWREHIFETLTVWS I EFELABNL,
REBRREERO Y 77 LTk, 1998411 B# D
EEOLFEHTT-EROMEE (2.16events/day)

35°N

Cumulative Number
1998JANO01 - 1999APR30
Depth<30km
begining of 1000
Quiescence o
E
2
H
£
3
g
1999FEB12 500
M4.0
0

JAN FEB MAR APR MAY JUN  JUL  AUG
98

SEP  OCT NV DEC AN
1999

FEB MAR APR

Fig. 1. (A) Epicenter distribution of shallow micro-earthquakes in the Nortern Kinki District from JAN. 1, 1998 to APR.
30, 1999. (B) Epicenter distribution around the 1999 Kameoka Earthquake: 20km square area around epicnter of the
mainshock. (C) Cumulative number of earthquakes occurred in the area shown in (B).
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Fig. 2. Magnitude-Frequency histgram around the 1999 Kameoka Earthquake. (Left) Before the quiecence.
(Middie) During the quiecence. (Right) After the mainshock.
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Fig. 3. (A) Epicenter distribution of shallow micro-earthquakes in the Nortern Kinki District from JAN. 1, 1985 to AUG.
31, 1987. (B) Epicenter distribution around the 1987 Kameoka Earthquake: 20km square area around epicenter of the

inshock. (C) C lative number of earthquak

B) OBELTELR YV, ZHABRERTOILfED
NBFUET, FRPOOEHEFBMOBERS AL
70y FLTATH, BICARREDEE CHBIE
THAELWVWIIIKERI 2V, BRILIXEORE
B (ABRHICEBLEVEVIKkm) LV VLT
bIRELZERTREETVELITHS, REHR
DBIT I, AT IR % 20kmx20km B2 BT % D AE
LTHHH LW, BYLEROE S ZhROBR
HEFTE. BUMEORAEN K- TELBLLOT
H55,

3. #W

Shibutani and Oike (1989)X. 19834 BEUR I
R (M6.3) R19S4EINGHIEOBE (M5.6) 5

occurred in the area shown in (B).

OFHEHRICETT 2 HREGOET AL
CLEEBHLCVYA, SEOBITICLYMA~52 F
ATHEBHETHIALNEFATD L L b o
72o
HIRLOBIT 2T ) ZHFERE20mA B & LA S
ik, MBOL)CHIBESRORROTFHY L
BEV-FERHILTHASREHOOLELH
2, BEBBEONY - VRBBREAERHICT LV
BERADH S, EENLBEHIREMLRETIZZER
LB v [FillTEE] 2REBTHE, BLH
Bol:BEREDPBER IR D, BEHHFBHF T ~
FALKERZWOLERERTL TS LARLREMELIIR
HMTHTEPEMEE 25,

REROL ) CEBRERERRLL Lo BE.
ARRESBMTEROPLICHEST S Z 34T L



7 1985JANO1 - 1987AUG31 Depth<30km

35°N

NE Block
200 £
3
=
2
£ H
z
begining of 100 5
Quiecence g

e e e s e O

~ 7959
| \gCenter Block 600
SW Block — o
200 :5:
begining of 400 §
Quiecence =
o
g
100
200 §
begining of =
Quiecence 1999FEB12
M4.0
e SRS e O W e R W W E R e O
1998 1999 1998 1999

Fig. 4. Cumulative number of earthquakes from JAN. 1, 1998 to APR. 30, 1999 in the 10km square areas around the

1999 Kameoka Earthquake.

LLETREZ L BkmTh T Th ZoBOBRL
FRATAIENTES, TRIZI0~20kmBBEDOK
FhRERbIFTICL Y, HBWECEROBRED
DHBBILOBEXEF—TELLVIERTHE
REFHUICARTHLLELX S, ZHRERUT S
FETR, AERE»SOE#2 LML rOBTE
B RE LRI RIEE b2, RERONS 2
M427 FADBREIZOVTE, FROXBRIFMLEE
FRIEFHL. 222 ZMBORAL L2VRYH
BRZEABRER2UTBTIERES TRV,
HRAPHEHR ETHBICROhBLE>TY
IRETORTIGREN - SN2 bOILTELR
Vi, TLPOBTERNICRESASZZEFETN
3, ThITHLELOWEFICI ) RREHOEAL
PRTEEIREEINTVD, (Matthews and
Reasenberg, 1988; Wiemer and Wyss, 1994% &) ¥
DY RFHER Lo THRIBOEREL T H87 A —
Yk, BHRFHB LUBRUORERT 7 P27 AW
HEBRTHRLCEAERDSS2H/B%0w, 22T
i3, ARBRIC OV THRENR OB L D
N5EDCHBRFETERNBINERAA S, Fig. 5
13199945 I . & 00 FRAT SIS D W T, 19984 1A
P 51999F4F E COMBREEEORMENLE RS
I 7L bDTHB, Fig. S(A)XFE Y 1 ¥ Y

DOEZ3I0AMEE LTZOMICE S LRI L B
BERTHo 00BN THL, ARMICHRELE
ERETFTLTVAI LR IOE»SbHAMLT &
HTED, SOBUTORABOLE I EESH D/
ERWHLERLEZDTHS, M2BREOB/INBET
HoTHRBEBVHELET 2, TLERARBEDS
TR &b —E DKM Z M EBIC N R AR
BTBAIERILHBILT, WbWBENYITT
T FEBIRLTIV VLR LDTRR Y, HE
ERETRICNEREHTREMICERTELD
DN, BEES I 7 THERSNTRAAI LIS
%, Fig. 5(B)IZ30HM® Y 1 FYNTREES -
BMTEEICBT2AREROBE ERAARETR
BH7:b DT, Fig. SAICHKRTHABEOEENE
BABRESNEA»RE &> T %, Fig. 5(C)id
FREHOEE % 100HMOBEMY 1~ FyTRDOZ
LOT, ERAMEBHISLILRE SRR OB
{EHBEBEE R >TWE, THODOROBMIZERA
W, B2 T HARMLETIC2.0cvents/day BT R CEB L C
V7 BB Sevents/dayH e D ICTREL 2B ET
P NERLRHESRETVA LHNTE, BELH
FTRNEICERLERETE2TRERBVES
25 ThA9, Fig. S(B)L(C)e BT HIZb» 2 &
BT A Y FIOREEV o T 2 — 7 ER



T
1999FEB12
Mainshock

( A) T T Ee_gin\ng of

TimeWindow = 30dag

4
+7
-

-
Wb
¥ ‘3,_,‘,
A :
300 00
days from 1998JANO1
T T T

T

35 (B) Begining of
TimeWindow = 30das LSfit

Gillescencs v
3 ks 4
\

g ,-‘\ M
%2,5 Y o ” Py
: o VAN
s LEN Ny AN W
$F 7
;i oA N
15 LN N
\’M"
! T 00 5 Loy
4 days from 1998.ANO1

©)

§2.: N e, /\\

! oo 285 30 X
days from 199BANOT
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Kameoka Earthquake.
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Seismic quiescence before the moderate-size earthquakes

Hiroshi KATAO

Synopsis

On February 12, 1999, the earthquake with magnitude 4.0 occurred near the Kameoka City, Kyoto Prefecture. Before the
earthquake, micro-earthquake activity around the epicenter was lowered since November, 1998. Similer phenomenon was also
observed before the M5.0 earthquake on May 28, 1987 near Kameoka. These seismic quiecence can be detected clearly on the
cumulative curve of the earthquake occurrence in 20 km square area including epi of the hock. Many exsamples of
seismic quiecence before great earthquakes have been reported. We confirmed that seismic quiecence occurred before some
moderate-size earthquakes. Analyses about such quiecence are important for investigation of earthquake prediction.

Keywords: seismic quiecence, micro-earthquake activity, Tamba Plateau, earthquake prediction
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