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On continuous crustal deformation data recorded at 5 stations
located along the Pacific coast in Hokkaido before and after the 2003
Tokachi-Oki earthquake, Mw=8.0

Minoru KASAHARA, Teruhiro YAMAGUCHI, Masamitsu TAKADA,
Masayoshi ICHIYANAGI and Muneo OKAYAMA
Institute of Seismology and Volcanology, Graduate School of Science, Hokkaido University
(Received January 21, 2008)

Secular and short term strain variations before and after the 2003 Tokachi-Oki earth-
quake, Mw8.0, recorded at five continuous crustal movement stations located along the
Pacific coast are reported. There is no obvious forerunner movement at all stations. However,
clear co-seismic and post-seismic strain changes are recorded at all stations. Strain data are
digitized by 18 bits with 1 Hz sampling rate so that the complete strain seismogram of Mw8.0
event were recorded at MYR station nearest the source of the event. Strain seismograms re-
corded at all stations in Hokkaido are also reported.

I. LIS

4!:?’@%?@‘@1 1971 FED A D UL BB OFRE G - 1, 1972, 1973) LIk, M
AEh G BN N 2R (Kasahara, 1976 ; 525 - fl, 2007) L T&E7Z. TOHMOOEDIF,
i{ﬂaﬁﬁﬁ%fﬂzﬁemﬁﬁfa@ot. Z0BEWPFT 1 S TED o720, 1973 FARE B HiE O pIc
1%, HERDKHRAE) S B ORNEB ERERL, FRKICHEBEROZ ML A2 - X7y 7B
8L, BFHOAHMERT I ENTER (Kasahara, 1983). UL, 1982 4 HhzE O B
2, ADEMZAENIBIRIS N TWRWn, 0%, 8 BN OMEERETTY, 1994 FJbigE 5 5 i
HED 2 FFiNS5DIEFITO > < D ULAHERTOINIEHNEHI TN TS (Katsumata and
Kasahara, 1999). ZOHi4ED 1993 L@ HHIEOH G, RHILW LOEBRIETSD,
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ARMEB 2580 5 Z L3 TE Ao 7z, 2003 £z, i R LU /- iR ZE B
T RS E BB RNBRTE S Z L2 HFL TV b D TH - Ay, BARIRADRHH B
NS, Lnl, EOHBOBEERAETL, 1996 FLIERERH S N TW 5 EH - PO
GPS ###4 (GEONET) 2k %tk EAkRIC, FBrRFICHHBICIE SN TS, Z 2Tl
2002 £ 1 H 1 H/, 5 2007 4 5 A 31 HETO, 2003 4F+ Pt isE 0@ isisic i WA+
O 5 #@Hls, MUJ (=f1), ERM (20 %), MYR (&R, URH GHiiR), AKK (), @
HERLERICDWTHRIET 2. £z, EFNI DC ks E TIRE T 2 BB O S0 72 L o il
EEtE L TORMEZR i > THY, ThETREOAEMEZRT WL DO OMITHE RGN T
W5 (R - 505, 1978 ; Kashara and Sasatani, 1985, 1986) 7%, Z Z THAED EHIED)
DELFRbMET 2.

I. #AoHE

Fig. 1 EXIC, 2007 FHIE, bR FHE O LEFRERIE > ¥ —IC X DR T T S il
AR B GBI O i AR, BIEG T, BEPTICERE L T\ 2 G MiEE 3 mior SMEYT
ICREL TWASAEHR 3 A EFNCEL2 2 TH D, SEBLOZKT DFMZEEZD T, Fig.
LIZRLTHY, [FREIZ, Table 1 B O E & BURIBIIAAE, GRE M OBEIIRER
T (L, m) %, MYIOHBETHEFRE O, m) b/ RLTHD. 2056, FLRTTNICHEL TH

Table 1 Code of continuous crustal movement station operated by Hokkaido University in Hokkaido
and the directions of three components of strain-meter for each station, location, standard length
of stram meter/depth of borehole and year of beginning of observation.

s.code EX EY EZ Lat. Lon. L/D Begin
erm EAB(N135E) ECD(N45E) EEF(N90E) 42.018 | 143.153 30 1971
myr EXW(NSE) | EYW(N9SE) | EZF(N143E) 42.294 | 143.280 10 1983
tes EXW(N102E) | EYW(N12E) EZF(N57E) 43.486 | 144.399 10 1983
img EXW(N77E) | EYW(N167E) EZF(N32E) 42.393 | 140.140 4 1984
KKj EXW(N121E) | EYW(N31E) EZF(N76E) 41.780 | 140.140 4 1984
muj EXW(N58E) | EYW(N148E) EZF(N13E) 42.286 | 142.582 10 1984
urh EXW(N26E) | EYW(N116E) | EZF(N161E) 42.930 | 143.668 10 1984
aib EXW(N59E) | EYW(N149E) EZF(N14E) 43.893 | 142.642 10 1985
knp EXW(NSSE) | EYW(N178E) EZF(N43E) 43.763 | 143.708 10 1985
toi EXW(N66E) | EYW(N156E) EZF(N21E) 44225 | 141.670 10 1985
tnk EX(N56E) EY(N146E) EZ(N11E) 44781 | 142.080 10 1994
okb EU(NS6E) EM(N26E) ED(N146E) 42.083 | 139.479 -500 1995
akk EU(N43E) EM(N163E) ED(N103E) 43.020 | 144.838 -350 1996
nmr EUN123E) EM(N63E) ED(N3E) 43.368 | 145.738 -350 1996
syj EUN59E) EM(N179E) ED(N119E) 43.366 | 140.483 -350 1996
med E1(N28E) E2(N148E) E3(NSSE) 43.140 | 141.198 -500 1998
stz E1(N124E) E2(N64E) E3(N4E) 42.967 | 141.465 -500 1998
esh EXC(N65E) | EYC(N155E) EZF(N20E) 41.887 | 141.008 4 2007
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BINSOT—FZMIETHILET, HROBE(LEZRRTELLIITLTH S,

IM. 2002 Mo 2007 FXTHD 5 RARDERILECER

Fig. 2 (a) ~ (e) 1T, 2003 4£ 9 H 26 H TEMEEZZE, 2002 4 1 H 1 HEKD, 2007 4
5 H 31 HETOKBHMSAD 1 KEEDA Y OF )btk (EX) &, 2003 FE-FibihE o %)
A#ERPT<TH20I12, IEROZ N A2 - 27y TEREROERMEZEL @&t (F
M) %Z7/R9. FAENE 2002 £ 1 H 1 H 00 K5 ORFMETHD, 1 BEDD 1 FITHHUT S
ZEIThD, Mo 1 HEEDIE, 10° A ML 2> THD. SEHENIIONT, TNFNORKE
IZDWTRICHERIZIRNR S,

Fig. 2 (a) 1%, MUJ (=) BRAETHS. ZOBHEZ, Hritfome=fKolis - WED
HIGIZHHI S NPT, #0013 10m BETH 5. MIEICBET 2 EMEHL, 1~2x10 ° 2
EiZizo TS, 2003 FHBHHBICEAZZA N A ATy TE2HELEBOTRSE, 1
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Fig. 2(a). Data for the period from Jan. 1, 2002 to May 31, 2007.
Upper figure is original one and lower figure is corrected data by strain step of 2003 Tokachi-Oki
earthquake at MUJ (Mitsu'ishi) station.
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Fig. 2(b). Data for the period from Jan. 1, 2002 to May 31, 2007.
Upper figure is original one and lower figure is corrected data by strain step of 2003 Tokachi-Oki
earthquake at ERM (Erimo) station.
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Fig. 2(c). Data for the period from Jan. 1, 2002 to May 31, 2007.
Upper figure is original one and lower figure is corrected data by strain step of 2003 Tokachi-Oki
earthquake at MYR (Hiroo) station.
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s URH original
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0 8760 17520 26280 35040 43800

S.Step adjusted URH

T T | T T
0 8760 17520 26280 35040 43800
Fig. 2(d). Data for the period from Jan. 1, 2002 to May 31, 2007.

Upper figure is original one and lower figure is corrected data by strain step of 2003 Tokachi-Oki
earthquake at URH (Urahoro) station.
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 AKK original
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Fig. 2(e). Data for the period from Jan. 1, 2002 to May 31, 2007.

Upper figure is original one and lower figure is corrected data by strain step of 2003 Tokachi-Oki
earthquake at AKK (Akkeshi) station.
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Fig. 3(a). Overlapped record with every 1 year for each components at MUJ (Mitsu'ishi) station.
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Fig. 3(b). Overlapped record with every 1 year for each components at ERM (Erimo) station.
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Fig. 3(c). Overlapped record with every 1 year for each components at MYR (Hiroo) station.
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Fig. 3(d). Overlapped record with every 1 year for each components at URH (Urahoro) station.
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Fig. 3(e). Overlapped record with every 1 year for each components at AKK (Akkeshi) station.
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HREORMIEGHPRE AENINZOEOEIHIHEVRELBVONRGNS. EL, X
Borid 2004 FEE T L TWDHXDITHAS.

Fig. 2 ) &, ERM (20 %) #HETH 2. ZOBBEMT, AR ELEORHCE I
INRYIT, H0I340mBEEDHD. FO0RLDIT, BRICEET 2EREINT 1~4x10 7 F2E
TINE> TS, MEHRORMEEL, 2004 4 2 HETELENLURTIZE— RAZED> TS,
CD B/ i HABRIC 2005 F E TEBMGL T2 Z ENrn5.

Fig. 2 (¢) 13, MYR (L) BHETHS. ZOBALIZ, 20 BERSRERE, PR =8
OB S NPT TH 225, #H0IT 1I0m BETHS. 200, BWHICEHT S
FEREZHNE 0.3~1x10 * f2EH 5. HEBEBORILEI, EHIRIZZEONDD, 20 HE
RO XD I EMAETR S /s,

Fig. 2 (d) 1%, URH Gi#i®) BlHHATHS. ZOBMML, FHARAELOI I NG - 05
OHBIZHHI S NZMYIT, #0013 I0mEETHS. BFRHICEET FEHLEHT 0.5~1.5x1
0" HEDD. HEBORDNEIL 2004 FEYOETRDEND. FAEOELD, X, Y-
2004 £ 11 A 29 HOFIEEMMEORITH H 5N 5.

Fig. 2 (e) AKK (E/%) BHETHD. ZOEBAE, P H il oA IR X h 7z #E
YIT, #3IE 350m THS. T NWDIC, BRICE#ET 2EHTIZEAERS RN,
UInUTIadi s, &1 0.3~0.8x107°/4F D BFHa A F AN TN TS, THTEHEE
FEL TR 1IHIZEREVHDTH DM, R—U T ORI ETORGEEND 5D, HE
BORNEIL, 1 7 HRO SN0, Thl EOEMNZEEIZ/R 0.

IHI, SEBESORNEBIONTHRPI < T572DIC, Fig. 312, 1 FHOELE, 1 A
1H%Z 0 ELTEEESRIEIC, SEZ2EREZHDZSRT. Fig. 3 D (a) ~ (e) 1%, Fig. 2 [
B, SEBAITHRL Tnd, 20038 FOLEERENERTRLTH S, 2002 FOEDY, H
BATDEZMTH D, 2003 FEHHBHELOERDORESBEFH L, TORDOEZFEDLELITDON
THRTITTE, BROBORDEBPBFT LOT VIR TS,

IV. 2003 AR OER « BEIROERIL

2003 FTEHHEOE - BEEO2LER572DIT, 2003 £ 9 A 25 HnG 28 HET (4
HED) @ 145EDF—% %, Fig. 4 (a) ~ (e) IZ/;RY. REEFEEREEIE, 9 H 25 H 00 K 00 &
KOO THD, 1 HEDA 1 HITHS LTV, MOHEAME 10° A LA > Thb. Z
NS ORENSIE, ABROZA LAY - 27y FIIMIEL TWizl, Fig. 4 () &, MUJ
(ZfH) ORtsk, Fig. 4 (b) 1T ERM (A0 H) Ot ThH5S. ERM DOidskld, HIEEZOEE
KEOHEZEDT—713, BakrNsiEkInanoz. MU OABEOED X T v TIROZE
b, BARLE Mw7.1l) 1K THD. Fig. 4 (©) 1, MYR (LRB) Dkt Fig 4 (D
1Z URH G#iiR) O THD. MYRDF—F DK% E, URH OHIEZ SO LMD, A
Dbk, BEEICKDZRETHS. Fig 4 (o) 13, AKK (B Q& ThH2. HBEZOEE
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4. 4-days record before and after 2003
Tokachi-oki earthquake (from 25 of
September to 28 of September) at MUJ (a) ,
ERM (), MYR(c), URH(d) and AKK(e).
Lack of data caused by commercial power
failure at the moment of the main shock.

HREZ BN, BIRICX ML THS. WITNOBEAN TS, BllkmEE L EOBER OZ
IR SNnho/z LrL, BEORDEHIZIOWTIE, MUJ, MYR, AKKIZHWT,

BERBICREBEGNBRSNTNWD ZENND.
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V. 2003 F1BisitEDEMRENH

FEHT 1Hz TH > S 27 ENTWEHDT, MEKROELZLVFEMICRS ZENTE 5.
Fig. 5 (a) 12, MUJ (=) O, 1HzF—#IC&% 9 A 26 H 05 K 48 73 00 B 5 15 4[]
ODEZENTHD. T—FOHMIE, EEICLXDZHDTHS. Fig. 5 (b)) 1E, 05K 50 5050 2
SO TH S, HOFIL, 05 FF 48 Mo O THY, 1 HEV M 1 HMITHY
5. MEOHEAL, 10° X LA 2> THD, 1 HEDIL, 10x10° Thd. #EH»59-<DL
FRERBELAERL THDH, THHWIEOIEKRICHED BN TORLITHIETH2HDT
»%. Fig. 5 (), (@ &, MYR (LR) D& ThOD, fitdlh - B, Fig. 5 (@), b)) &[H
UThd. 0553 0ME0F—FDRIFIE, FECLZ2HDTHS. MYRIE, AEOHIEH
TH N 513 100km DFHEEEICH 5725, Wi DL, MYR BHIAOE FETKATWS (Honda
et al,, 2004). EB5OBRPKTD, EAKIE (~3x 107°) ETHMET, WEEHOLTE
SERICFERL TS, Fig. 5 (e), ) 1%, AKK (/%) Of&ETH 0, Killld, Fig. 5 (@), Ob)
EFUTH DA, #id, 1H/hS</m>oTns, ZHu, % 10 Bo7 > 72ELTHD
TIWVAT =)l 2~3x10 * IZIR> TNV THD, TOF¥1FIv I LI T, RAKREIZ
fafiL T 5.

MUJ, MYR @I TIE, AEOD 1 KH 18 2BICHA L LR ARBEOBEMEIH BALHHL TN
5. WHOEHEBHORMIIIRELEVARSNS. Fig. 6 (a), (b) iIZ, MUJ & MYR O%
BAICDOWT, AE Mws.0) ERAKRE Mw7.1) Ditékz, WEOKRKLZGHETRLT
BB, FUPFIEEEMBETRL, EAMOEZ®RIT S0 5 BHOBENESIEZ K
MTRLTHD., MYR O X R, M 7V 27 —)V3 20x10 ° TH D0, flide T 15x
10° Thad. WEDRIBORESDENEERERMOEI DEVEHBICAS ZENTES,

VI. BhVYIC

2003 £ 9 A 26 HOTHfE (Mws.0) AittDEALZE, BIRIGEWKFERICMET
5 @l (MUJ, ERM, MYR, URH, AKK) ZDWT, 1Hz%>7U>7 -18EY FET
fbicksEF—FZELICLT, 2002 F£~2007 FFETORMZE(L, 9 H25 HH28 HETOD 4
HElOZA(k, =L TABOEMETREZ R, BHAOZBIIRMEESN (~10%/H) 28 A
DEFMIBMS N>/, RINELET, HEBEENS 2 FMDLEMETHEL TV,
MwS8.0 OEHEEZ it ARERMA SN S 100km) IZBNWT, fIFIT5Z EB<RETERT
L, HRATHOTTHS. BLMLIL, BIBOREICHIELTHED, RARBEOHENS S,
BOMEIZ(EADZEICKD, TOMBRBEOHETENY 7Y LATHRETH S ZEZRLT
W5 EFA5, ZHUL, BETRICEEELRERICRD EFA5.

fHi& 2003 FHBEMEOABEOLERE, BEHHOILEED 2 TOBAR TLLERL TWa,
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Fig. 6(a). Comparison of strain seismograms between the main shock (/S) and the largest aftershock
(AF) for each component recorded at MUJ (Mitsuishi) station. Thin line is original record and bold
line is 5-sec moving average.
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Fig. 6(b). Comparison of strain seismograms between the main shock (S) and the largest aftershock

(AF) for each component recorded at MYR (Hiroo) station. Thin line is original record and bold line
is 5-sec moving average.
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Af. 1. Strain seismogram of main shock for 15 minutes(left) and 2 minutes (right) recorded at NMR
(upper) and TES (lower) stations.Unit in vertical coordinate is 10°° strain.
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Af. 2. Strain seismogram of main shock for 15 minutes(left) and 2 minutes (right) recorded at KNP
(upper) and AIB(lower) stations. Unit in vertical coordinate is 10™° strain.
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Af. 3. Strain seismogram of main shock for 15 minutes(left) and 2 minute(right) s recorded at TOI
(upper) and TNK (lower) stations. Unit in vertical coordinate is 10™° strain.



2003 EpsaitiER (WS, 0) ATER DILMRE R TR 5 Bl A OHRAT ERGRCERICDOWT 127

v JMG-X

T T T T T T T T T T T T T T 1
0 60 120 180 240 300 36D 420 480 540 600 660 720 780 840 800

o IMG-Y

L R L T L L L L L L L
0 60 120 180 240 300 360 420 480 540 600 660 720 7E0 840 900

T T T T LN N B B B LI N | T 1
0 80 120 180 240 300 360 420 480 540 600 860 7J20 780 840 900

(a)

KKJ-X

*ﬂ?\m‘.’rﬁm* b

-2

T T T T T T T T T T T T 1
0 60 120 180 240 300 350 420 480 540 GOO 660 720 760 840 900
7 KKJ-Y
I

ol A Hlei'wﬁ'tr,&.b.v,\ww.w.w»mm»wWWM..

-1

-2

L L L L L L L L L L
0 60 120 180 240 300 360 420 480 540 600 660 720 7EO 840 900

()

o IMG-X

T T T T T T T T T T T 1
170 180 190 200 210 220 230 240 250 260 270 280 290

v IMG-Y

1o T T 1 T T T T T T T 1 1
170 180 150 200 210 220 230 240 250 260 270 260 280

v IMG-Z

o

-10

T T T T T T T T T T T
170 180 180 200 210 220 230 240 250 260 270 280 290

(b)
= KKJ-X

-2

T 1
170 180 190 200 210 220 230 240 250 260 270 280 290

1 KKJ-Y

-2

T T T T T T T T T T T 1
170 180 180 200 210 220 230 240 250 260 270 280 200

(d)

Af. 4. Strain seismogram of main shock for 15 minutes(left) and 2 minutes (right) recorded at IMG

(upper) and KKJ (lower) stations.Unit in vertical coordinate is 10 ° strain.
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Af. 5. Strain seismogram of main shock for 15 minutes (left) and 2 minutes (right) recorded at SYJ (upper)

and OKB (lower) stations. Unit in vertical coordinate is 10 ® strain and stations.
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