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Recent seismic activities at active volcanoes in Hokkaido —Tokachi-dake—
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Institute of Seismology and Volcanology, Graduate School of Science, Hokkaido University
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A volcanic tremor occurred at Tokachi-dake on February 8, 2003 at around 08:10 and
which continued for more than 30 minutes. The seismogram of the tremor had a broad
spectral structure with no sharp peak. There were several volcanic earthquakes super-
imposed on the tremor, of which a low-frequency earthquake at 08:27 was the largest event.
Cumulative curves of squared amplitude of the velocity seismograms show that the seismic
energy radiated by the largest earthquake was larger than that of the tremor. It is therefore
considered that the primary phenomenon on February 8 was the low-frequency earthquake
rather than the volcanic tremor.
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JLHBE p RERIC AL E T 5 HBEE L, 1988 2 5 1989 IS T TRERBR v /v kELAR
RN BETHAGEEEZ L, TORLBEICEDL T TERLEAEB 2L T2, 1988 £
5 1989 DB ATEENCBE L Cid bRl R AL A, B N RIENEAT, KRBT Ee L
BRIc k& - TH L DB ST 5 (F 213, InEEiIA, 2002 ; Nishimura et al., 1995 ; Okada
et al, 1990). Hif Ci3ALHBEAYRHIREX RREIC & » TAORL TO SR ERE RSN
PEBS N, IR BT 2 M NEEEEORBAIBE LI ENTEL (NI, 1999 ;
LIRER SRS, 2001). HBEOBEDEEHRLEADTBEORIIZE L Td NS MnHkEcw
0, ZZTIX20034 2 BicSE L 2 @i oW T BRI HE T 5.
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FEHE AR BB AT R B 5 A LB Ze B & > 7 —F B A WBRPT (ISV-UVO) T
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1%, 2002 £ L) HBHE O KRR T — SEH%R L AT LADEHEEZHEDH T 5, 2002 FEEHIC
T —VEREDPITLN DL L I -> BB S, FKA, TDOD 2577 TH -7z, 200347 Hiziz
TKCH» 5T — 752 EEIN. 2003 F 12 ABAETGEHEN TWAERAAIZZ D3R
T, BRI 2 £ 1 TKC(N 43.4327°, E 142.6525°, H1125m), FKA (N 43.4293°, E 142.6469°,
H 1014 m), TDO (N 43.4122°, E142.6466°, H1261m) T& 5. Zi F TCEEHI N TR
B E 0 HNG & BGK it 2002 iz EH 2B ) e 7z,

INL3BHEL LT —ZIFERERL L I NTT HEREKIC & » T EERIFATREN &
BEINT3, LERFHESICIZT— 28 -BikEO PCorr@Edrh, 3BHSEIrLELNT
BT %RETLE LI X v s AMBEEL T3, BEERATOBRBEII I ES
7, WTNOBAE L IMKOBEIZHR > Twb, 202, EBIREEZL & ORILEIZT- T
W,

III. 20032 B 8 HOKIWERMENBTERNDRARS ML

B CIE 2003 45 2 A 8 H AT 8 B 10 43 A & A INEME) » 8B & 17z, Fig. 113 62-11 k
0 X ) FEEFE~# 3 km DMLEIC H 5 FKA ToMRBME O L TEEERS (L) B LU
REtEk (TE) L TN FNDRR7 P IVORHEZELE R L7z, BT FRT8 BE 5 550 b4k 1 I
FTHSHERETF L ko> T35,

HWEHOT—212id, FRISHI0TEBEI LI LHEICLS EEZ ONBETVHNIZL
&, 20 5ED S IZHHER R KILEEE DIRIBORMA RO N5, FHEEOMENCEL > T8
B 27 SPBIC RS A KIRIBOES (BEEA7— LT 7 FLTw3) BHBICE2LDEEZDL
ey, EFRMESCHENOIIBEIHESI N T v, 20k, 10 BEIfES b RIS HERFE O
EEAOZEHFRLNS. L L I 6 DRBOEENIEEOBAS CHBFICBRHE N T
H, MEICLZ2LNTELZWEEZLNS,

ENPHEBEOHBUI A7 PV R A L X VHEICHATE 5, SHOREICIEHE—7%
Fo L) A7 MU (Bl 2 138 C BB 7 &) 13D L e vy, SRHBE S 5 9 Kl
FCICBN T HECHENCIIE Hz 26 W Hz BE E TOBFIERRIN TV LI L5500
5, —ATIRBELLOMET— I, SHEICEADLNLE Hz 25 10 Hz BEZ THE
FWIEAEEEFN TV, ZORD YV HET— 2 DIRIBOMA R LN 50 LIFIZR LR
12, 20 Hz Btk % dols & U TRIBE R KR E CBILT 3EF L 526N TE Y (Fig 1D
Noise 3), ZHIFAOFAENzHIZ EZRERAIZ~Y 275 =12 & » THiE S iz KEIRENC &
DAL/ AXEZRLTBEEZLND,

TEROZEREES & A7 P icid, MENCHE L TRELZ L ) ZEFERED LT,
BB ARIBOZIE, FIRBICE2b0EEZLNE, 0BEE, LI~ a7 89—
Lo TR E N2 20 HZ BiED AT/ 4 X558 T 5.,
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Fig. 1. (Upper) Seismic waveform recorded by a short-period seismometer at FKA and its
moving amplitude spectra. (Lower) Waveform of low-frequency microphone at FKA and
its moving amplitude spectra. Spectral amplitude is expressed as darkness. Volcanic
tremor began around 08:10 and was sustained for more than 30 minutes. The appearance
of volcanic tremor is recognized as a spindle shaped fluctuation of seismic wave amplitude.
Several volcanic earthquakes are superimposed on the tremor. The largest earthquake
occurred around 08:27. Noises 1 and 2 are due to instrumental problems. Noise 3 was
excited by a monitoring helicopter flying over Tokachi-dake Volcano. There is no signal
corresponding to the tremor in the microphone data.

IV, MR T I F - ORRZEL

2 H 8 HizFE L 2k InBEENc &k 2 MEN = A V¥ — B2 % R 5 2012, FKA
& TDO DIbEHRE T — 7 % FW T 2 FiRIEERME L Ko7z (Fig. 2). AL -FFHIZ 845
~ 9D 56 MO T — 5 T, WEHE & D EBAMHEH AW N T3 720, oo - T
T4V E R HE L T T,

Fig. 1 D27 F WO & FREIC, Z DORBEAED & L WELE F - 72820 % A HR 3 5 2
LIETEZ W, TDO TRLNS 8 4 ~ 749 DIRIED KL, LRI ETO B % 3847 5 Bl 7
EICk A NTL /A REEZ LA, 8K 1048 E 5 FKA & TDO ol sz @ L 725 %
DBLNIAS, B TOIRIBAOZALDNA Db b lz, T3 ks & B2 - TRAEL 72kl
WHETH S 2 b s, TDO T FRA IR N THEDIREIRCROREP 72, WTADH
HETY 2 FRIBEEMED N6 DHEN T A & i BEERICEINL T 5,
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Fig. 2. Cumulative curves of squared amplitude of the velocity seis-
mograms at FKA and TDO. Lower traces show the original
velocity waveforms. Both cumulative curves jump around 08:27
coincidental with the occurrence of the largest volcanic earth-

quake. The jump occupies 929% of the final value of the cumula-
tive curve at FKA.

T B 2 B D IRIEIEINASSEIC % - 72 D13 8 1 20 4B X & C, MEH A0 2 FRlEi S
EREEIC ML T 5, BRI KL & - 2 DIt 8 1 25 U T, ZOEH/D 27T SEHIIE
RRRBOKE CHEIFE L7z, TORBR A 1 BHI% L PPRVCAMNES 2 2ZATED,
KRIEARE Bt (BL BUER) & L C LA b 72 » 72 (Fig. 3). % kit Zeihdhiz
SHFA0 B EF TR L 72 & 5 TH 2, 8B 44 SR 53 HEIC /NI L HMBEDOFE DD LN
7z.

Fig 2 2 RTOML 7k L Hic, 2 FIRIBHEAMIT 8 1 27 S EOMESE: L Ieic k& (L
Tw3, HMBERHMEIORAENE, Rkt H =R L, WEBEOBRFREEL 000 5wz IEs
ICRHMERE L RAED ) Clad 227, Fig. 2 IR L 2 EEEOMIME % TTIC, ZDEOMREISk( 8 1
457~ OB E TOEMEIR) IS L ZHBEIANT—HIEBICHT 2 88 27 FHNOMWEIC L 22
AINXF—BHEOTE 27, 2 FRIBEEMOMMEOES 12 FKA T4 92%, TDO T#
58% & e ), WEIRIKIC & - THIB S N R T AN X —Ic X T 8 B 27 SEOMEIC & 21
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Fig. 3. Magnified velocity seismogram of the largest
volcanic earthquake at FKA.

HMIANX—DFHBREP-12EFEZ LTS,
V. KIUEME)CE L > TEA S h - ERRBBOELLRK

ZZ T 2HEHORER TIRZ b1 8 K 27 FEOEREMEN W 2 7T, KIUEN Tli—
iz AR LIS S A TOEH DL HAVWLNTE Y, Fig 3ICRL-RERLER
HiEE (L-4C-3D) THLNILDTH S, L Lahs, SRMMEIHIEAM» 1LY L
BWHIBEZIEZ 20138 L Twiwics, SRBHER O 534 EER S ALK
HEFEDL 50 THAMORWELZSA TR0 B TE v, HEBHERBEE TR
Bz RE S NIIEES (JEP-6 A3) PEEL Twiz, ZohEEFIZAEAR 10 ok : T
ZBZENTESL, ZORFHIZ0.2Hz Y LZ@EBFIRE T2 A7 4 VT —% 5T THS
L, GRMMEH CHL N5k B 21T - 72, Fig 4 30 T, SREMHMER D&
7 4V 1 BIfES, NEEEORIERIT T 4 Ly — I 2 BIFES L ThHh B, 8HEF26
4355 B ~27 47 00 BB IcER T 5 &, ARNHETT oG TIEAM 1 PEENE/ZKL T
WEEIIRRZ 5, MEEROREL RS EELICKE LIRIECAMY 2 PEEOELIBNTH
52 X5 B, BT 1988 4£— 1989 SEDMLAIEEYTIEZ, T /Ko< 7w KIEKSERIC
-7, RN 1IBLVRCEMZEHOBRME;BAEII T2 (s, 2002). 20k
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Fig. 4. Magnified displacement seismogram of the lar-
gest volcanic earthquake at TDO. The upper trace
is recorded by a short-period seismometer. The
lower trace is obtained by an accelerometer with a
natural period of 10 seconds. The low-frequency
component in the record of the short-period seis-
mometer is largely distorted.
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B T3 2003 4F 2 A 8 H4FRT 8 B 10 A 5 30 4 LU E oo kit b 2 B0 A @ e 5
L7, KUBMENCE L > THEHOKUEBEBEDBRE N/, FTL 827 HEICHEEL 2
BB KEC, B 2HEEOMERD LS WA EAEME TS - 2. KILTEHENIZ 30
DU T 2RV L 07 5 7278, MBI K THUE S N EH T 2L X —i3 8 B 27 FEHDIK
BHEMETHRENLZZANX—L ) /NS b #EENS, 2 A8 HOFEBOETKIZ I
BN L D DL LA 3R 2T KB BB >0 Ltk v,

TR ERBINRKIUNFTORL LRI KRE S, FREFEOMEL LRREHOKL X
EZ L EBRNEORBEYVEFEICE LY. FOLHSRNKEEMEIC OV T BEMET H#
FTELZWE ) BRIUCH 5. THETORBFFTRL ED B 72H120F, B3 kL IdE-
RT7a—FEBETHE ).

SR TEBEAKLUBXSHBBR LS Fic LE REEY, FEHENICIE, WA LRI »RAm
R AEFEE PR Tniizni, BT+ 2 (B 23, B0 MITEELERF
FEREETERTER 2 Wi WwTnws, L TES 2L ET.
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