HOKKAIDO UNIVERSITY

Title 2003 F BRI EIC & BAEERE AL 7 OY MIAS -FRMEFH & BB DT & ORER
Wi (©) £, #h; BiE ER
Citation HE. 28§, 58(2), 115-119

https://doi.org/10.4294/zisin1948.58.2 115

Issue Date 2005-09-30
Doc URL https://hdl. handle.net/2115/57961
Type journal article
File Information Zisin 58 115-, pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




i ® % 2 &
% 58 % (2005) 115-119

= =

2003 FA-WEHHIRIC K 5

JiEERER KL 7 v v b

0 - 1o R HRRE) &
IS S1ZEA L & DEE M

LB AR RS R TR R
KB ER € > 5 —*
L H TR

Triggered Earthquakes along the Volcanic Front
in the Eastern Hokkaido, Japan, and Its
Relevance to the Static Stress Change
Due to the 2003 Tokachi-oki
Earthquake

Mitsuharu UEDA and Hiroaki TAKAHASHI

Institute of Seismology and Volcanology,
Graduate School of Science, Hokkaido
University, Sapporo 060-0810, Japan

(Received March 15, 2005;
Accepted July 22, 2005)

§1. T L®HIC

20039 H26HicdtiB@ETHBHERRE T 2
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L7, CoMBEORABERD S, B 510 100
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[7- & ZiE, Ozawaetal. (2004)]. TD, EERTHRAE
L - BFHETEE) 3, MRS OHGRZE)NIC X 2889725
NENBZDFRROVG EDE L TEZ LN %E’m}ﬁ
Flhic X 2 MBEHEOELEFMT 2 FEE LT,
7 —o YR SIZ L (Coulomb Failure Stress
Change, VI'F ACFS &9 3%) b5 [/ ZE, King
et al. (1994), Stein and Lisowski (1983)]. A#®RX T,
2003 R ICfE S R EH T - s 2 H VT
ACFS %3k, FFHMEEE) & ORIV TRETS
5.
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Fig. 1 ® 33 cHIRIEENFEFH I N/ T EBHRIC
AENTWA, —7, EFENSHEEEMEIEL &
bdH 5 (Fig. l(a) DR THl - 73580, F 7o, FRHE
EETRELLESHBOA H= X LB FR LI, AH
= X £ 32 ML ETRIE RN 0 HEA BN 7o IR IS D
WTRS St M 45 DHIFE? FIIKRFFHKD 12 #
h =X affEG I L. RILE-TARERE A RO b
DEIRAHMTNED A H = X LEPE- LB E
Bbrb.

ACFS Il Tim L e 2 O, 7704 ) ics
ZoNKWE NS 4 — 2 2HOT, PR L RE
LT Okada (1992) 5ORIc L W EFEH L, IHH-ED
BRI S 4CFS 23k 2 FiEEZHVWTWVWE, ToF
#T, EEDOHTOD ACFS DSHEERRETH 0, ZERIN
WERT— s &21GOoNBRENDZb00D, HoN5HE
BRGE L Wi & 7 VO EEM ITIRES 5.

&L I AT, GEONET FHRAEEHOEMELEZ & > T
EEESNTHD, Fig 2(a) HR9 & 51T 2003 F--RrH
HIEE SFAE U o e dbigiE N 122 Bl S ke L ¢
Wi, FRMBEESBR S N EHRES 120km (<
T ATV B (Fig. 1), Z#id GEONET D %5 fifkE
(20-30 km) & D SEHEILEWL., TD7¥», GEONET T
BoNHBEH T — 7 20 b DA HWTHIEYEE) & 5
FHBIES OB AT ND T EDFRETH B L EZ /2.
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116 G - SEsR
2003/04/01-2004/03/31 M>0 Depth =10km
2004/3/24 M3.1~ 4/3/19 M3.0
3 2003/10/19 M2.9 [/ ,2003/10/18 M4 5 (a)
44° | : : ; 8
2003/11/18 Me.7 /.
Mt Asahi /,sghwﬁgs R -
\ p o o g ~ O o \
M Tokactih? @& "y = Teshikaga
Lo S £ /e Mt. Meakan g
8 oo AP e RN
i N ° 2003/10/5 M2.3 -
o ° ' & ‘,/:) o
- o°° Ao - ‘ \ )fi\ . xy, &"‘,.\
Wt e € P O
g ) 2003/10/8 M2.9 ‘2003/1 2/11 M2.0 7
2003713 M3.0 . A . 20 km
143" 144° 145°
B *2003 Tokachi-oki E.Q.
®, : @ 00 @™ @ o % © o o @ 4 (b)
o ’ 2 o o o o ‘ °
o ° 0 P °° :0 2 5 °
‘oo B ° =g o OD o ° °° ° °
o P ° °° w o R oo o o
° g @ ° <’ € 6 0% o 00 oo o ° °e o ©
. Yo B ro e o &
’ :% b oodw Qi‘g“ 0% ¥
d;ésoo o8 °o® 95° ¥ wﬂaw ¢ W
g o° 0 "% e o ®80 ® 2% & GOOQOM%&ono%%%% =
cynq;oo oo oo o, o @aowooc; ocom o go%u."’ % 9 00 o
: o 8? o o 90 8’ ! % 5 % s = oo o° °
Go gpomo 0 0@ &y 9 , ® o0 ®%g 0 o 0® 008 o&ga 08 ° T®P SEW o0oxP oo B 0°® om0 °
A il | L ° 1 L 8 e 1 %y ° 1 ol sge
4 5 6 7 8 9 10 11 12 1 2
2003 2004
Month/Year
Fig. 1. (a) Epicentral distribution of shallow earthquakes (d<10 km) during the six months before and

after the 2003 Tokachi-oki earthquake on 26 September based on the JMA earthquake catalogue.

Blue and red circles indicate epicenters before and after the mainshock, respectively.
mechanisms of major triggered earthquakes are also shown.
where seismic activity became inactive after the mainshock occurrence.

Focal
Dotted circle indicates the place
(b) Space-time distribution

of earthquakes projected onto the A-B line shown in (a).
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NO=ZAIENTOELERD . Fig 2b Ik ont:
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Fig. 2. (a) Coseismic horizontal displacements at GPS sites associated with the 2003 Tokachi-oki
earthquake. (b) Coseismic horizontal principal strains in triangular elements calculated from the

horizontal displacements shown in (a).
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fo MR 13 30 GPa, £ 7V b 0.25 TR T EEBEREL
w304 &EL#. Fig. 1 TRLAZLDIC, FHRHMEO 2
h = X LR FHALE-TUE PR E R O Fif A o & O 5
WEnHMeEi L Tna. 2070, ZOERDEEET
b % N69°E i i ni @iz & L, < Ol
D ACFS # & =MEFHRIT>VLTHAES - /-

COFHTIE, GPSITL B ZOBEREY S EHEE
ACFS 23R B 12, s bilitc &k 5 g/ v 5 » —
5 DIEEMS, HIEEO AREEMES &I & 2822
<. —7, GPS Bl SEA o g LK 72 S X
pa—hts ) A ZOEBEZIPTE5, £, H
K CTOMGRET 7 — 5 LAFIHTE LW, Boh
% ACFS bHIEH TOMICR S NES HacBd 514
WFBFonisn, L L, FEEICE 4CFS KA
[EIRRICES AN (L L, HricHBitED & 5 ik
T D5 A I, AREBTEICE WS T2 OB K
% < Z1td 5% [Lin and Stein (2004)].

£ (0] D 5 FE IR O F b SRR 3 AEEWTE o T 5 100
kmbdFOEiNTEBY, MIEMSFKELTVLWAEI S 10
km f2EE TTh B0, FS HRND ACFS 01k
LB INE O EMNTFHEEIN S [Lin and Stein
(2004)]. LA/ L#AHS, ACFS OEEXKEH IV T X
O EEMIS R 21T O 7o, E R & B i
e DOWrE -~ 5 A — % (http://www.gsi.go.jp) = 7 7" 1)
A NICHZ T ACFS Z3HHL, WRAE T Z D h
SHENT EDOREEELT 2042 RfEb > 7o, TOFER
SRR TOEX 0 km & 10 km TD ACFS O 4 Fi
3, ZO%EM/y —vA&2E L LTHEIZ 10 km 5591

5123 TH -7, TOEIR, TITH->TWBE=HEHK
DORES HEN20-30km) Lo b/hS<, WwAICH
K TRD SNtz ACFS ZH WV THEE 10 km FREOH
FHIFRIEE) & OBLEA SRS S L dnlfETH B L EZ
5hb.
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S 1445 ERMTIcE B E Tkl 7 o v b E B
T ACFS SEANML TW B Z EMibin b, FrIcHERME
MIEFETDH - 72 REF P EELIFI T 0.10-0.18 MPa &
BB KE -, —F, HEFEIcHF D Z{LAR
SN - B FHERE TP+ BT o 4CFS 8
MEEENS XD /NS> TO A, FERHEEEH
BAlE N - L EREEHILIR B L OB ELIE T,
ACFS JE/MCBzCTWB. ok HiT, HRMEIEE
DIFEHE U o5t & ACFS DYEIIASA &= s - Fo Sl hs—
FLTWD &, ToOMEIREN JCFS ON%A
BEMEFHRKE L TREL TOW et 2R LTV 5.
King et al. (1994) (3 0.01 MPa ® ACFS OINT b#%
FHESRAET DA H 5 T EAR LD, SRR
WENERIL L) » FTD ACFSIFThin b1
KV EREWETH - 12,

LzaT, k7o v r ko bEEIOME (s
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SR CIFAMEEH B hTuisL, F4, Th
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Fig. 3. Coulomb failure stress changes for the right-lateral strike slip mechanism on N69°E trending
vertical fault plane in triangular elements. Red circles indicate epicenters of triggered earthquakes.

b -t (Fig. 1). Thid, FHFHUMEBLRAESE S JCFS
DRREAE T IS IS B O BT R - TL 5 alfiedk:
ERELTOVS, DF D, EFEINCHIEREEE A SV H
W, BRcHiEms L < smmnElksnTns
WIT, HXHIC/NE 7 ACFS THHIEMNER SN B &
Ezonb. ruTxtl, ERSHIEEEIE DMKV GH
Wi, BMEOHHASEELE WD, ittd~p %
FET BB L D REBIEHES MBI S, F
7o, Kili7 v v b IR TR BGR RS
- TH Y UbiErH NG AT (1995)], M
WSS EWEEZ ONE. ok HBEMND, 3
FEMRISE OBIEIC B2 52 TWA I ENEL LN
%.

Lol OFEFRMERILH T1E, EWHS IS L
1SS dH - 12 (Fig. 1). T DA THRA L TOHIE
D * H =X LRSS 728 ACFS & DB# Iz >\ T
& < bhSiun, MEEEIERL L 2R & &
o TR Ficd B afRetinsd 5. F 1o, 143°E fF
i, Jebr-rrE R AR OB RN R O NS, o
&ML, 4CFS OFFETIRE L 72 AL H-TERE P O W &
i & kA s S HifoER &P TH B, Dy,
AL -rErE R O Wi g & W 7o ACFS Ot R 1T - 12
7, 35t ACFS il id B st Y o Wi i %
ELIEADEND 1 RETH - 1-.
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1 HE TR IR AR 0 SE& I & TUED T W Ao nlHEMEAS
W ENTRRI N TWA LM - th (2005), EifE « 57

Ji(2004)]. T DA, ACFS O#ENA A E WEPH &
2003 & 0 b LD~V B T &It B, 1952 1
et OB I E, PSR CIRE) 2 £ S L O Rk
AREOFFMER AR R A 34 W3 e B
ShTwd [hR5RE(1953), (LIREXKARA
(2000)]. L L7Ai5, 2003 FEOMETIRI DL S
Bl hish -, SO HHERZEORER
KBV IF, 1952 4F & 2003 FEDZERL D LA 0 &
WAL T 2 RfREMEDS & D BLIEZE D,

§4. ¥ & ®

2003 FEA R R AR B R > S 1ERAL U 7o kg o
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MR L 5 ACFS otghnic L vslEE I shTuwk
AJREMEE R LTV B, E RIS BN MK O il T
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