HOKKAIDO UNIVERSITY

Title BERTHETHILEE S ZDEIOMEEE
Author (s) AB, #F(E; MOTOYA, Yoshinobu
Citation BB RFEMKYIBFRRERS, 62, 15-24
Issue Date 1999-03-25
DOI https://doi.org/10.14943/gbhu. 62. 15
Doc URL https://hdl. handle.net/2115/14276
Type departmental bulletin paper
File Information 62 p15-24, pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




g K HER B T e
Geophysical Bulletin of Hokkaido University, Sapporo, Japan
No. 62, March 1999, pp. 15—24

BHERTHETHI-ILBEL tOEANHEES

rx ® E& B
JbHEE R B A R R R e kLA R s o —
(19984 12 A 21 A8 )

Clustered Seismic Activity in and around Hokkaido
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( Received December 21, 1998 )

We reveal some characteristics in seismicity in and around Hokkaido, paying attention
to earthquake clusters defined by a criterion (Tday, Dkm). Successive events in a cluster are
required to be within both Tday and Dkm each other. We find out 1,257 clusters (1day, 5km)
having three or more members from 27,101 earthquakes occurring from 1993 through 1997,
using JMA catalog.

In the focal region of 1993 Hokkaido Nansei Oki Earthquake (M7.8), aftershocks ceased
clustering from early 1994 to mid 1995. After that, tendency to grouping recovered by mid
1997, corresponding to a period in which crustal activity increased in and around the Oshima
Peninsula. Moreover, aftershocks of 1994 Hokkaido Toho Oki Earthquake (M8.1) stopped
clustering abruptly early October, 1995, at just the same time from which Matsumae
Earthquake Swarm started roughly 600km apart from the aftershock region.

These phenomena suggest that regional stress state in the crust may change rather
quickly and that earthquake clusters have a key to monitor the stress state change.
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Fig.1. Cumulative number of earthquakes N(M) plotted
against magnitude M. Data source : JMA (Japan
Meteorological Agency), Region : (40-48°N, 138-152°E),
Depth : shallower than 120km, Time span : 1993-1994
(dots) and 1995-1997 (solid curve), respectively.
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U I TREERIT B, ZOBROD - LHBEOBEZ 1 DOMERICE TN L HEEN L
T 5. 1 DDOBOMGERFHIZRAOMBEY LBBENMES TORMICL 5. $72, BoZRBE
DN F—RENCIID L D b RE( LB, ENPDHD AN o ZHIBRBRWT, $XTO

HEIBREIN DT TRELEYRL 72, Tablel. Number of clusters by various
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— . Criterion (Tday, Dkm)
LAMERNT—F % Table 11RY. 22T N5 55 025 0,25 01
ITENOHBIZEZER L Ty, Bribi+s4% 2| 2133 2001 1,728 1,639 753

‘ 3 627 569 419 399 92

LT 2L, BOBHDLC LD 4| 269 204 141 130 22
WTH B, D=1kmicT 3 &gz 47§ 51 144 105 47 41 10
6 83 38 23 24 5

b, N=2R3EE L (EDLNHRIEEHST 7 51 95 15 9 1
HoHD, DEFKEWEEICE, HroBENE 8 19 13 4 8 1
29 64 24 11 15 2

BREREIC &> T, ARBICIHELS L Total number of earthquakes searched : 27,101,
W2 ODHEND kmURIZA-> TRRPITD N : number of earthquakes in each cluster.
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Fig. 2a. Epicenter distribution of earthquakes. Time span : 1993-1997, Depth : =
120km, Magnitude : =2.5.
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Fig. 2b. Distribution of earthquake sequences defined by a criterion (Tday, Dkm).
The last event in a sequence is used for plotting. Successive events in a
cluster are required to be within both Tday and Dkm each other. N is total
number of earthquakes in each cluster. T=1day and D=>5km are taken in
this Figure.
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Fig. 3a. Space ~ time distribution of earthquakes in Figure 2a.
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Fig. 3b. Space - time distribution of clusters of N =3 in Figure 2b. The last event
in a cluster is used for plotting. a : aftershock sequence of 1993 Hokkaido
Nansei Oki Earthquake (M7.8), b : Matsumae Earthquake Swarm, c : after-
shock sequence of 1994 Hokkaido Toho Oki Earthquake (M8.1).
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Fig. 4a. Space - time distribution of clusters of N=2 defined by a criterion
(1day, 5km). Non-clustered earthquakes may contaminate this Figure.
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Fig. 4b. Space - time distribution of clusters of N=2 defined by a criterion
(1day, 1km). Non-clustered events are removed safely.
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Fig. 5. Distribution of clusters by (1day, 5km) in the after-
shock area of 1993 Hokkaido Nansei Oki Earthquake.



22 L

29

g -
7
6

¥ 5 O
4 o
3 0
|l Il
0 o i |

93 94 5 9% o7 8

Fig.6. N - T diagram. N is total number of events in each
clusters in Figure 5. Mark is plotted at the end time of
each cluster.
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Fig. 7a. Distribution of clusters by (1day, 5km) in the aftershock area
of 1994 Hokkaido Toho Oki Earthquake.
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Fig. 7b. Space - time distribution of clusters of N=3 in Figure 7a.
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