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Temporary High-Sensitive Seismic Observation near the Crater of
Komagatake Volcano, Southwestern Hokkaido
—During the Period from May 20 to June 1, 1999—
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Institute of Seismology and Volcanology,
Graduate School of Science, Hokkaido University
(Received January 15, 2001)

A small eruption took place at the summit crater of Komagatake on March 5, 1996 after
54 years dormancy without so clear seismic forerunning phenomena by routine observations
operated by Institute of Seismology and Volcanology, Hokkaido University and Japan
Meteorological Agency at 2.5 km and 4 km far from the crater. Next small eruption also
occurred on October 25, 1998. Five seismic stations with self-triggered recording system
were operated around the active crater, in which two small eruption took place, with the
distance less than 1 km during the period from May 20 to June 1, 1999 to investigate seismic
activity related to this small eruption. For this period 93 micro-earthquakes were recorded by
this network, nevertheless only 2 events by routine observations. 72 of them occurred during
the period from 22nd to 25th of May. Hypocenters of 30 events, which were recorded at more
than 4 stations, could be determined. They are concentrated within a circle of 300m radius at
the west side of the active crater and ranged from 500m to 1200m deep from the surface. The
predominant frequency of all of these events is 8Hz. Characteristic two type events can be
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distinguished by high frequency rich or less. However, there are no clear differences of
hypocenter between these events.
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Fig.1. Map showing Hokkaido-Komagatake volcano.
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WLTET, EAMAI 16945 (TR 74E), 1856 £ (B3 4F), 19294 (BBRI44F) BL U
1942 48 (BEFD 17 4E) o 4 EFEL T 5. 1856 0 AMA Tl A ORICEH A O»TKE 1,
X FRBET XK X » T 20 AL EOBEEL T2, BARTIE 20 icBRARDHE Xk & % % 1929
FOREATIE, REAODPEEI NG 2ICEEN 250m, B2 100m OEHI 4 F40, @E
AXOBIUEBAOHGERIN, BTEAICL > T 2E20BEEH T, 1942 £ hEA TR A
O ALdb P — R A IR 1.6 km DO KBRS L7z (B - fth, 1975 . By - b,
1989).

1942 FEBA DD & 12 IEWICBIBLRIELHE 72 5%, 1996 4F 3 A 5 H 18 B 10 43, 54 4£.3: 1) (2B
f4EAXO0FH 96F£FAkD) BLUZOEITH ARSI 200m k0% (96 A OF]) %2
B 2/ kAR L7, KILRIZT A DS 5 EH L, HWydbiEac & - THEF R
Koxdh &2, KOEEERSEERKR, 2OEEHAOUETLRKIERZIN, HEER
WI2F b e#EINR, F2, BREton~1 mEBEOEAIZ 6 k00 5EHE L, B
4 KON 200 m DEFHICHA L 72 FUREX AR E, 1997 53 - fi, 1997).

ZONERUROBRREE L TROZ EoFF L5, 198345 A 23 BICHAE L 2 BARMEHH
WEM7.7) 0 3:8M%, 6 A 13 B~14 Bk THREBEHNFFEL, 8 A~10 AicEkxD
2B A HIED ERHFD b 17z, 1987 FITIZIEA 17 XA DBRIBE LA, 1989 4 12 A 30 A
CWEAMEOBRME (RTEES3) ¢WME0RE, BLU1990 4 4 A 17 BIC{REHE - B
BME - WBIOFE L NEE TR B 2 BB ERIEOKEI D - 72 (L EREHERINER
BRALBRBIAT, 1994 ; ALREX K&, 1997).

1996 4E 3 H 5 HO/NEkH & 2487 & A1 1998 4£ 10 A 25 H 9% 12 4, BBHI 4 £ OND
96 £k OB L ETELRL b BU/NEADFAL 22 GLIRERARE, 1999). Z OBATIHILERR
BT AXKMWKOTEIIFERE ThH2H, KOFIZBT2EARKIKNEHIIERE THD 2
Db, BEERHLFTTTE Y EHEEIN T S (BEVHERTIARARER). 20
Iz, BrE0KUEEIZERILLTEBY, 20004 A->T9H, 10 AB XU 11 Aic LEFI
4EKODE~EEED 5 4 BOAEAE L TEY, ROKEADOEMBBIZA-7ZLDEEZ
Lhs,

BEAL 4 k05 L5 4 km (BEEH 270 m) 125 2 KRBITHRAMERF O FERHIBBEBRNS TH 5
A& (Fig.1» IMA—-A) TEAR N2 MEREREIL, HARZKRITIIAK 2 ~ 3 BIEEE LK
FATHDH, 2, BHLFEAOH»SHH 2.5km (BEEH500m) iodh b, 1994 FioI sk
WBEAFENEE 500 m DFRETRLERH (Fig. 1 » UVO—KMB) O¥EEERITY, MAICHES
WEIBERCHFREE L E S LT 557 (i ERFE B AR OLBRAT, 1997), Zhll
Nk 2DEEIERTH 5.
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LT, 1986 £ 7 A 10 H~27 Ho» 18 HIE, EERMEBR T2, Z0KR, PHFALT
BRI X NHER 2 BTH o 22ht, KORDETIE 30 EU_EOMEIBR S N, S8 kDR
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LREDE I, B4 FEL) DBLAAT1996 F 3 A5 BICHEL 2. ZOWADH 3 5 AEND6 A 3
H~10 A 21 BZ T 140 BEOABER RS E (1997) OREMRBERN I L UL, HHPART
BRI N EIT 5 ETH- 725, XKOREDOS THRBSNHEIZ T3 EICRAL, 209 bE
T 291 ERD LN, ZDIFELAEHKOET 3 km BURTHEAEL CE ), FcEd L TWaRT
F1kmPURTHS., 2ok )ic, BEIKOREEICEP L RWIBESRENS, ACBEEL TE
RThHDHIZEDPHEPHLNT S, 4B, FUHHPICHERSBRF CEA S N EIL 75 H
TH-o7z.

KT, 1998 4E 10 A 25 HIZMEADFAE L 7225, FELCA D KDFETHOBREIZT CIlciz T
Throlz, 22T, TOEAKPL T HAHN 199945820 H~6 A1 Ho 12 AR, A DEEEC
BT MBFHE LA BT OBICHER % 8]E L CEPH T H 2 R HREN %
ToleDTEDRERPHET B,
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WMEBRAM ST Fig 2 iRk T L5, BHOPLTHLIBM4FADZRY BT L 912 ST1
~ST5 5 HAREL 72, BHISEOMERR ST2 B LU ST REFOREVHETH D726 1 HHr
D 1LKINERR 2 L5HEARD, BYDSIIGPSHERIC L - THEL 2, KBENME0EEMES
Table 112725 KINERRUREN TV 58 XTEERNX =+36km, Y =—215km DL
PERELLCRLTYWS, HEFREFEM2Hz D~>—7 7077 vHB L2Z2EBLUD%2H
Wiz, 2N b, STI~ST3 ik ETEDA, ST4 5 & 0 ST5 (i3 L TFENCINZ Tk (kTk
M) OWEBEEHEFHZRELL, T/ —iCi3HLTER) BHT—F<-—27 LS000SH (X £
) —20 MB) 2R\, Y27 > ZEBES 200 Hz, IR 100 4, WETREZL A N> MEEFEK
TH 5 1000 EICERE L 72, MEHEREATY A4 ) 7r—HR (MEHRIE O RS & EiE
B D DBV~ N EBI I EEIT ) AF—813) 2L » T, FERITRZOLE T
CEREL, PN EERSOMBOMBERZINGL 2. 2, T— 22— WNEREEE
I GPS TO6 MM T L ICIHABIET 2 L ICEEL 72, BIRICIZ 6 V8Ah /Yy 7 ) —% 2 A
v, BEHEE 10 HRELFEL:, Z0L ) TR THEFB L UT—F v —% 1999 4 5
H20 BickOFICRE L THRAZEBLZ. BN 6 H 17 BICEBL, SBRSD T~ ah—
S N T -2 %23 3 TRIRL, 2N F0D b ) A—HB M2 Fo v 7 L7,
BRRTEESCE>TRLZ), LB WDIZST4 TS5 A27 H 228 $ T, &L EVNIZ STS T
6 H1B 16KZETEEL T T, £ 8RB L T2 832 5 A 20 HO44%0 5 27 H
FTHBHBTH S (Fig. 3 LX),

oY 3 CENEINZEET I LB+ HEOMEBZ BT 5726, 1997 i+ T L
f2 R (—H0 - A, 1999) iICL72dtv, T— 27— 2T — 3 ricER L THBATLE
7 b WIN (FEB-RH, 1991) O 74—y McZ#L, WIN 248 L THEHMESRP K -
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Fig. 2. Map showing the crater basin of Hokkaido-Komagatake.
Solid square and open star denote the seismic station by this
study and JMA in 1996, respectively.

Table 1. List of temporary stations in this study. V
and H mean vertical component seismometer
and horizontal component one, respectively.
Station code corresponds to Fig. 2.

Statin Name | Component | X (km) | Y (km) | Z (km)
ST1 Vv 0.225 -—(.155 —0.937
ST2 \" 0.710 0.132 -0.935
ST3 A% 0.195 0.232 —0.945
ST4 V,H 0.695 —0.455 —0.887
STS V.H 0.147 —0.445 —0.921
SHEDFARY 24T - 72,
M. HBOREHEE & HFORH

HWEHEN T HNEFEAIRY I,

2RHUETM ) F—3NLEREERE L TTo 72,

169

Fdih

SIBER ARG ERNICTEATL Ty 2 hiEOMEFRHHICEBR I N T 25 4 FLS TR



170 ey Ao — B} - 275=A4 AT xT7-FR OB

sTit
sT2T
sT3t
sT4t
sT5+
30 T 4J447 |
25 s O 1station
8 f @2
s, F a3
s 20 + .
£ a4
8 154 .5
S [
s [
210
E o
3 L
z
5 L
0: BR = EL
5/20 5/21 5/22 5/23 5/24 5/25 5/26 5/27 5/28 5/29 5/30 5/31 6/1
10
B2 station
@ 83
o 81+—
X a4
=
o
T 6
]
@
-
5 4
[
o]
£
3 2

5/25

Fig. 3. Upper: Observation time log of each temporary seismic
station. Station codes correspond to Fig. 2 and Table 1. Middle:
Daily number of earthquakes and that of each number of sta-
tions logged them. Lower: Every 6 hours number of earthquakes
and that of each number of stations logged them.
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Fig. 4. Seismograms of MF type recorded at temporary stations.
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Fig.5. Seismograms of MF’ type recorded at temporary stations.
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Fig.6. Upper: Seismograms of HF type recorded at temporary
stations. Lower: Seismograms of SF type recorded at temporary
stations.
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Fig.7. Seismograms of the events observed at JMA-A recorded at
temporary stations.
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Fig. 8. Example of the three earthquakes and their spectra at ST3
station. These events classified to MF, HF and SF, which mean
the events of middle frequency dominant, high frequency domi-
nant, and single sharp peak frequency dominant, respectively.

HEN, HEOREIKEWHEICBREN:, 0k ) TRHEEBRIB»ECBRLT, 22
EHBETLBRIIN TS (FIH, 1998). INHDWEF LIZRE ) RSG5 ZAITH
B 10—ty FEEDY, Zng 4 7% HF &4, $72, MF I N HBICHNTHE
B¥gs 7%, 8 Hz BED HF MBI BE N HEI 10/ %— 1> MEEH ), ZNFA T
% SF &0fd:, HF B LU SF 2 £ 0¥ S % Fig. 6 I2R§. 72, 2Bl Tz s
3%, BEOKRELGHEOREHE LT, ARTOLBEREMEINZ5F30HD 2 MOMEIZDWT
ST3 B L STS THE S NIz MEHEE % Fig. 7ICR Y. BESEORE & L T, MF (2 lEHMEL
TEY, STIDERBIE STS ICHNTRRERHATH .
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Fig. 4 5L U6 R L7 MF, HF BXU'SFOF L WEBBAEHEZRA~N5 /28, ST3ICBIT S
WERET— 505 bWEh 5 5. 12 BB 1024 T—F 22w 7— Y 22T, AT}
NERDR, MEFD 27 LB (8#H) % Fig.8alciRy., 227 P —713#8Hz
ZH Y, BRBEG S, Rz, HF oA HEN-1E(Fig. 6 a) D A7 b L ¥ % Fig.
8bicRY. A7 bt — 273 MFRERIC8Hzich B LD, FUIE$ i34 <, 10Hz
UrosERgssirgv, /2, SFizafE3n-mE (Fig. 6b) o227 L&k % Fig. 8
CIZRY, 27 F I MF iZfilTw s, ©—7TH 5 8 Hz & ) BAKS L KA O HGH*
DUl BABHTH S, INSL39 A7 HET5L, MF (Fig.8a) i3b 1 ) EWF A 7o
RO ALT P Ve > T b,

V. 8 B & %

ABBMELETH ) /=3 NHEBS ML NRE LT, PEMEAIGARS N, D 18 AL
LTS WHIFRAIS 172 30 ADHEIC D TERZFHEL 72,

By o RO IERE R BRI L Oh o Tl v, BEROBIITIE, PEEES 2.0km/s,
P& SENMEEL (Vp/Vs) % 1.73 (RLIREX LSRG, 1987), F72, PHEE% 2.5km/s,
Vp/Vs % 1.73 (RLBBERSARSE, 1997) (EL TEREFFHEL Tw5b, —%, B - (1996)
1280 HET TR L 2HEICOWT, BERSBIFOLIEL & CHIROMETTIC L 24083
HEIES Y, EEAF I EEL 2BSIC PEEERIH2.2km/s E b2 LERLIZ, 20T
s, BN L PEME & TIUWTPEEEIRLIEVEATL 2.2kn/s BETH ), EEAHTL
WIBAICIREERZN LY VBN EERL TS, 512, BlFHoME IR #EILEOES 500 m
Mok, REEF500m THENT, ZOHEIIES 0m~500m DMDNETH 5. —FK, 40
DBER I 00 mAHETH Y, L b AkOEETH L 20, HERZ 2.2km/s & ) HEWLFE
FACY (%N

oL REHICLY, PREEELZRPSPEHTH S 1.8km/s, 2.0km/s BL12.2km/s D 3
Y 2w, IR EECE 2 E L CTBREZHE L2, B, Vp/Vsid1.73 & L7,

Fig. 9 IcPHEE® 2.0km/s CHEL 2EBEES A%, T/, BEFE) A % Table 2 i2R7.
Table 2 iICiZ EMWEDWE S 4 7'8 L URAHEIRIE - BREME,» RO/ =F2—FM

(58, 1971) bIHbETRL TS, BEMMIVWTNOREZHAVWTLZIZERE BN
e, BSIBA 4 FA OERIHEOER 300m OMWICR LS, b ) & ZofrEid,
1998 4F 10 A 25 H A TR 4 £ A OWNICB V22 A D OALEICHIE L TB ), ZDET TH
WEEHFERTHLI 2R TS, La L, BRI 4 XD LS oE 17 4240, @k n,
Ik AR 1996 EDEK TRV 72 96 A OFINE TICIZ MBS REL Tk, BEOR
1%, WHR—-100m~500m (KT 400 m~1000 m) HHEPAMICHECHR ML TE D, Hkm
DBRE TIRFEEL T,

72, 0MBMOMENI B, AN/ =F2—Fid5 24 H14M 153 REL LHED
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Fig. 9. Epicental and hypocental distributions of 30 earthquakes
determined by this study assumed a semi-infinite uniform veloc-
ity structure of 2.0km/s.

—0.8THY, BMNIEULHD 0K FICRELHWEN-1.8 TH D, 72, MF—1.0LUTD
HWEIZ 90 /v — k> FEETHLNT, BN 4 EADET TIEIEF I/ NNIE L MBS S HFA L T
WHZ iz B,

WEOBERIC X 2BENORE 242 & (Table 2), B E P L CHEL25 A 23 H~25
HOBEORS I B L 2K 100 m~500m (M T 400 m~800 m) DMK IHRWV & Z AI2HHF
LTwd, HENBEY THD 22 HR 26 HUMROHEBENRIEIZE & £ %K —100 m~100 m (i
T 800 m~1000m) DEWEZAHIHMHL TS, Lizh-> T, WEIIBIERD FENTH 218
MAFEAOT T, BEIBAEMDETCREL TWEY, BRI LECEEFNLD HRRFZNE
CHTRETIEAD D2 EHEZ LD,

ARAMEFRTOA S TS5 A 30 BIcBRIS N2 2 BB, WEIBH 4 £k TIcBEIEE -
HBEEFICUTW20T, BEXBMA4EADTI km &REL e/ =F2— FEFEL
2. ROKER, 6B 44GOMBEOMIZ0.5 2%, W0RM45OMEOMIZ0.1 k-7, Lz
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Table 2. List of hypocenters determined in this study by using the assumed structure with
P wave velocity of 2.0km/s.

Date Time | X (km) | Y (km) | Z (km) | Magnitude | Wave Type Stations
1999/5/21 | 02:54:29 0.256 —0.030 —0.117 —0.8 HF ST1,8T2,ST3,ST4,STHS
1999/5/22 | 14:43:27 0.174 0.005 | —0.031 -1.1 MF ST1,8T2,ST3, ,ST5
1999/5/22 | 18:16:52 0.187 | —0.010 | —0.291 -1.6 HF ST1,ST2, ST3, ,ST5
1999/5/22 | 23:49:53 0.276 0.074 | —0.019 —0.9 HF ST1,S8T2,ST3,ST4, ST5
1999/5/23 | 07:16:17 0.264 0.030 | —0.168 -1.1 MF ST1,8T2,ST3, 8T4, ST
1999/5/23 | 07:38:36 0.244 | —0.027 | —0.156 -15 MF ST1,ST2,ST3,ST4,ST5
1999/5/23 | 12:04:54 0.178 0.022 —0.239 —-1.7 MF ST1,S8T2,ST3, ,STh5
1999/5/23 | 13:56:23 0.214 0.000 | —0.159 -1.1 HF ST1,S8T2,ST3,ST4,ST5
1999/5/23 | 16:02:41 0.156 —0.005 —0.133 —-15 MF ST1,S8T2,ST3, , ST
1999/5/23 | 21:00:58 0.297 0.160 | —0.448 —1.0 MF ST1,S7T2,ST3,ST4,ST5
1999/5/23 | 23:33:01 0319 | —0.120 | —0.207 —0.8 MF ST1,ST2,ST3,8T4, STH
1999/5/24 | 00:17:54 0.276 | —0.031 | —0.358 —1.6 MF ST1,ST2,ST3, ,ST5
1999/5/24 | 00:38:52 0.250 —0.010 —0.389 —1.8 MF STi, 8T2,ST3, ,ST5
1999/5/24 | 07:45:50 0.295 —0.076 —0.221 —14 HF ST1,ST2,ST3,ST4,STH
1999/5/24 | 14:15:51 0.309 0.000 | —0.255 -0.7 MF ST1,ST2,ST3,ST4,ST5
1999/5/24 | 19:47:18 0.250 | —0.025 | —0.142 -16 MF ST1,S8T2,5T3, ST4,STH
1999/5/24 | 22:15:35 0.286 0.013 —0.157 —1.3 MF ST1,S8T2,8T3,ST4,ST5
1999/5/24 | 23:52:34 0.247 0.031 —0.094 —-1.0 MF ST1,8T2,ST3,ST4,STS5
1999/5/25 | 00:21:59 0.295 0.060 | —0.105 -1.5 HF ST1,S8T2,ST3, ST4,ST5
1999/5/25 | 00:55:28 0.222 0.034 | —0.213 -1.5 HF ST1,ST2,ST3, ST4,ST5
1999/5/25 | 01:02:18 0.257 —0.022 —0.267 —1.3 MF ST1,8T2,5T3,ST4,STS
1999/5/25 | 03:51:14 0.189 —0.040 —0.168 —-1.3 MF ST1,ST2,ST3,ST4,ST5
1999/5/25 | 04:21:47 0.223 0.029 —0.350 —1.4 MF STi, ,ST3,ST4,ST5
1999/5/25 | 05:23:38 0.223 0.053 | —0.239 -1.0 MF ST1,ST2,ST3,ST4,STH
1999/5/25 | 11:06:14 0.340 0.023 | —0.358 -1.1 MF STi1,ST2,ST3, ST4,
1999/5/25 | 18:15:26 0.290 | —0.023 | —0.235 -1.3 HF ST1,ST2,S5T3,ST4,ST5
1999/5/26 | 18:05:14 0.151 0.018 —0.133 —1.3 HF ST1, 8T2,5T3,8T4,ST5H
1999/5/26 | 18:11:06 0.171 0.036 —0.115 —1.5 HF STI,S8T2,ST3,ST4,ST5
1999/5/27 | 03:14:52 0.106 0.080 0.125 -1.2 MF ST1,ST2,ST3, ,ST5
1999/5/27 | 06:39:52 0.173 0.013 0.097 -1.3 HF ST1,ST2, ST3, ST4,ST5

T, KOPLEERK 4 km iz BT 2 ARTIR, KOfHETM 0.1 BEL EoMEFFETH
BT TH D &2 5.
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Fig. 10. Daily number of volcanic earthquakes of Hokkaido-
Komagatake recorded at JMA-F station from Jun 4 to October
20, 1996.
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Fig. 11. Epicental and hypocental distributions of 291 earthquakes
determined by JMA from Jun 4 to October 20, 1996 assumed a
semi-infinite uniform velocity structure of 2.5km/s (after JMA,
1997).
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