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Usu volcano has erupted at 13  07(JST) on March 31, 2000, about 23 years after the 1977
eruption. Many precursory earthquakes occurred since March 27, as in the case of the 1977
eruption. In order to reveal characteristics of these precursory earthquakes, we performed
temporal strong-motion observations at two stations near Usu volcano for the period of
March 29 to April 1. Wide band and wide dynamic range accelerometers were installed and
more than 300 earthquakes (M <4) were obtained by them. The maximum acceleration is
about 500 cm/s/s. These earthquakes are classified into two groups, high frequency and low
frequency earthquakes, based on frequency contents of seismic waves. The number of the low
frequency earthquakes is 47, that is much less compared with that of the high frequency
earthquakes. The maximum acceleration from the low frequency earthquakes is about 1/50
of that of the high frequency earthquakes. The high frequency earthquakes having a peak
frequency of about 3 Hz in the velocity spectrum show simple waveform and short duration.
Most of them are located south of new craters (Nishi-yama and Kompira-yama) and have
relatively deep foci (3~6 km). Activity of these earthquakes makes a peak on March 30,
before the eruption. On the other hand, the low frequency earthquakes having a peak
frequency of 0.6 Hz in the velocity spectrum show complex waveform and long duration. At
least two earthquake families are found among the low frequency earthquakes. Although P
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phases of these earthquakes are very weak, hypocenters of about half of them are determined
based on 1D velocity structure and a few P-wave travel times. The epicenters are scattered
around Usu volcano, but two families are located near one of the new craters (Kompira-
yama). The focal depths of them are less than 3 km. Activity of these earthquakes makes a
peak in and around the eruption. We try to determine the source mechanism of one of
earthquake families by the moment tensor inversion. A tentative solution shows a series of
non-double-couple sources with different mechanisms.
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2000 4£ 3 A 31 B 138 7 ABRINSELOFEILE L Y # 23 £ 0 iEAL 2. ZOEA T,
AR ASE 200mAEEE CEALZ, £, B4A 1 HICREERIIC LI L vk DR
AN, TnLoEAICHEN L, 38 27T BERA SBBRUBE TEET 2N EORD RN L 25
®, 28 HFAT 1B o BRI BET L L9124, 30 BicHERERF Y—7ICE LR, £
D2 IZHBEOEITHEA L, 31 HOW A ZUZ 1244, 4 A1 0 38 12 —ENMEFREH P E
KO Myn (FRF7=F2—F) 4.6 DMEHREL 2. —EOMBEED TRABMES S5
LyRBITOBEIZL 532884253 H 31 HOMICRKERE LB 2T 1142 Bl EHME
FEB S N (RRT, 2000).

BENEEIIL, FOBEKCELT 4HEFEKCEEOMELREIFTER B2,
Yokoyama and Seino, 2000), 6 OHMBEOBHES, L3 FIE L T LN TS,
B2, 1977 EEKDERIZIE, Takeo (1983) IZME ARICRE I N EEMMESREHL L Lig,
eSO MEIC k 2WEE O R VEWE ZZ TCORBRER EFE(REML T2 2 2 REL
T\ 5,

FEILZ SH TN BIT 2HEBEA T, B, BEREECELATBERNERERE
FHO X 2BRDPETH S, LA L, 2oL THEK L 2 ES&IZBEEFRI -, ARt
BROBCIEESSIRYEINL D L CEBENCHC2DICIIAE L TH L, ThE Tic, HAB
BRRIC BRI I IR - TR A T2 v 7V o DRERH R RE, BEIL, L 3 HMERG RN
L72Bli3 w25 H 5, Bz, 1988 F-HBEEADBRIC, WA DD 58 3.5 km O CHEE
TERRRHC & 2BAITON, BRMBOLEI SHAE ST 2 (85K, 1989). S (2000)
B s iaERSEEEITL, BRMBOEIR A 4 = X L7 vertical single force 12 & - T8
ENBZERRLTVSE, ZDLIREHE - [R5 4F 3y 7 vy PHERNC & R08RI3 M2
WHENT AT Z &5 CTE D%, WMARIRZOL 5 HMEF2HREL, Bl ZBHL 2038
e\,

PR IIEKETD» S DMBDRE A A= X ANBHEEFERE LT, SROEXEENZEL, BX
PR E 5 2 HENCERRHC BB BRI W IR E 2 5E L BRI 2BA L 2. AR T,
DB & - THRLNIZEARRO BHE OB EHE L, SREOBKIEENIC ) AR
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DHBEORRUIC OWTIANS, F72, BRIT -2 RICHTHEZHETS L LI, Zh
REOWT, BENLEBLE T HE (KREEHE) 0BRFEREZ1T). 361, BRI n:
R THBEDUTE L ZFDFE X = X LD T TR LB 24T

II. 88 - ¥— %

1977 FOEAOBE, BHRIIIFRMEBEDORED L 6 R THEALLZZ 35, FJkEZE
$%7 B2, BEIIHENNOR LEI A>T LR ) E - TG T 5 LES
botz, Fiz, WREESRLHEXIC L) BEHAEENEEDWERED+IcE 2 b zD TERICI
BHMEHCDRZ Y EN, Brld e P—ic 7T H L SUNREREES JEP-6A3 %, i3S
I3 T3S 24 bits T—F o 7 —LS 8000 WD 2 Wb Z L & L1z, 2D AT ARRIESTA T
Ty 7Ly YT, WERNEWRERES (0.07~100Hz) 26LTEY, LHrbENHENES
TH5(LEE 1998). ur—2BET2200FHFICRELEAY, 24 b LHEAMMEESR
FiehrbrboTHEETZD L2, HBCEL 2 V—REEHTFTIcBWTbErint
IRICEEL 7z, iz b8 27 4% 3 A 29 B 0Kz UVOCEERAILBLHIA, FH
11 Wi MIT (Z8) 128 L, Wek» AL 7 (Fig. 1), UVO 3, B4R TR HHER EC,
MIT i3FE=RXINEEN LIcAET 5 (BB M, 1981). %> 7)) > 7E¥E$iZ 200 Hz TH
B 247> 72, 72, MIT @ JEP-6A3 DI NIZHEHRKILBBEIFTO T L £ — & & LT 8500 iz 43
L, AERXLBEACL > 7))
> ZRWH 100 Hz TS %47 - 72,

L4, BT — IR B X
BRlEZEYEIREZfT-72, L2 L,
29 HoA kLI, BERILEE DL B A
D HEHEI iz, T— 2 EIEAT
FZEHTELL Lotz TR E
i2, UVO Tidmtkic 77— 7 @I %
TR EL 72 B ) AU _Lai
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Fig. 1. Location map showing the peak of Mt. Usu (a

H9:20 TAEY —ATlAR & 7 ) SR solid triangle), new craters (shaded circles), and
R TL T2, LaL, 30 HFE] 1 seismic stations (squares) used in this study. N

_ and K denote new craters at Nishi-yama and
Bide 6 7 L A= TN G A B 4G & Kompira-yama, respectively. Solid and open
n, HHXUBNFOBEICENT L squares denote temporal and permanent stations,

respectively, where accelerometers were in-

A—giskr—HEtIins 4 A1 84 stalled.
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Fx DB & /BT A R CEAIS - BORMERE HIRFREARE, BE) &4
WL72bD» Fig. 2 TH 5, Brx OBMIIHEREIDIFCERIC L > ZREF £ &4, Bkicw
2B FETHBRBEH/N—L T3, WERENKRE T HEIISICHEEEFEBERTH 7230 H
RECREELTWEY, ZOBBELELI Ll TER.

Sapporo Meteorological Observatory (2000), preliminary
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Fig.2. Hourly number of volcanic earthquakes prior to the erup-
tions observed at JMA-A station (after SMO, Sapporo Meteoro-
logical Observatory, 2000). Arrows indicate the start time of the
Nishi-yama eruption (N) and that of the Kompira-yama erup-
tion (K). Operation periods of our temporal strong-motion obser-
vations (UVO and MIT) are also shown at the lower side. A
dotted and a solid line indicate an event-trigger and a continu-
ous recording system.

BAORE, BHIEN A~ b b 75T UVO T5F 290, MIT & 190 D7 7 4 L
EREN, SROMEBTELBL 2 L2 TR, 2, MIT CRT L A—F 12 & 5ITITEEN
RELELSN, BREALEGEORAIEEX, 3HANHBEELRaOMEICL S UVON
NS #4509 cm/s/s Th - 7z, T ICHLT 5 HEHEEX 18 cm/s T, 3 N &THF P THRAD
ETH -7z, —F, BROHBERIE 4 B 1 H 3 © 12 niEic X 5 UVO » EW 5o 1.8 cm T
& o7z,

BRWUOBL TR, BrrBENEL 2BAE0IT,, ARALBHT CbEE RIS k5
B 2T T\ 7z (Fig. 1), 4 EOREBIEHC AERAILBRIFHE 5 8R4 T 1 Hz SREHEE & 17
I 2403 BURERHC & 3 7 L 2 — 7 HUBBH 247 5> Tl e, Bz 13 216 OIREEHC & 5
SCER L FHBNICBATICInZ 5 & & L7z,

FEFIRIEE 2403 BUMMMEEESHE & & & LIEBIEFT, HBE L3 0.2~150 Hz oz HL, Bk1 G
¥ COFIPTRETH 2. OB 2HEFE L THCRICH2), EENVEIZOVWIRER
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T 7. ARXILBRUFOMEEI MIT I35 ), Fx D JEP-6A3 12 L o MEEEE E DI
BERATH) ZEDTE, TS 2HEBONERES DR % B L 28R, RAIRES 10 cm/s/s
LT o HERVMRIGOFEERIC N L T, A%< &3 0.1~10 Hz B E o B R CHBR X LA
FrOMEEE JEP-6A3 DILEES & DEFICIZIT LA EEN LW E5h -7 (Fig. 3).
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Fig.3. Check of Showa Sokki 2403 accelerometer by comparing its
records with Akashi JEP-6A3 records. Upper: Time histories
(vertical component) observed by the two accelerometers at
MIT. Lower: Spectral ratios of the Showa Sokki 2403 record to
the Akashi JEP-6A3 record (three components). Phase differ-
ences between two accelerometers are also shown.
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1. Bll&hiz KIUERRER O
UVO = MIT TEEI S NIEROIT LA LI, Fig 4 lomT &%, Pl E SENH EHTY
AR B AR NS L 72, MRSV EETH L. L, FitidFig5ak i
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Fig. 4. Acceleration time histories at UVO and MIT for a high
frequency event. Each spectrum is shown at the right side; a
solid line attached to each record indicates the time window for
the spectral analysis.
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FEICLL D) A CEAR G =R L, MiEREArRCGBRLZERLS - 2.

FoR (1986) o T# - i (1995) 7 &ic kiU, XL THE R 15 MBI T2 A O HEDT
HEIEVHLNTWS, AR TIIEICHEREOBEERSIcEBL T, UVO & MIT T#H
ENHBEFEE D LIcHEZSHEME (HF) JEFEEE (LF) o8| L7:, Billsntx
NZNDBRDHBOWEFEORHRUIC DO WTRICET 5.

4/ 1 02:46
UVON Max=6.07cm/s/s
0401 02:48'00.00
..... —— T ——
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Fig. 5. Acceleration time histories at UVO and MIT for a low
frequency event. Each spectrum is shown at the right side; a
solid line attached to each record indicates the time window for
the spectral analysis.
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UVO THRE N EREMEOMEEEES L Ut N2y L TR N-EE, ENERD
1% Fig. 6 (Upper) 12787, SEKMENOEIIZ PHESENN L LA HETH S, UVO T
BAS N EEOTBE LIRS OMERIZ SWEIETH S, —F, MIT DERIIUVONL D X
N KRR TH B4, Zhiz UVO s~ MIT 3By 58 <, #ENHEL KREL(Z
Twaene#Ezons (Fig 4).
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Fig.6. Upper: Acceleration (left), velocity (middle) and displace-
ment (right) time histories at UVO for a high frequency event.
Lower: Acceleration (left), velocity (middle) and displacement
(right) time histories at UVO for a low frequency event.
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CORDOHMBEONRE 7 — ) = X7 F v (Fig. 4) 13BEIER B CRESRD ZFRic F L
TIRIBD KL, HEBIC L > TXOREBIICCRE 505 3Hz H72 ) Tl > T10Hz 8
EFCEHE L MEEICH), WbWE o 2 TN - 2BKEL T3, BRISh: M4F2
EDMEBEN AT P LOF NI ) 0 BEKIZIH2~3 Hz Th 3 (Fig. 4). —BKEIZM3.5
~4.5DMED a—F—FEHIT 3 ~10Hz TH 2 (Hl21F, Mahdavian and Sasatani, 1996).
BRI 3 227 P U SEEGNATII L, BEESED L D% T LB Tid e
Wi, BHEISALHEN R FADFREY ) OBREESSED a—F BB EA LT
&, ZOMEIZERENMEL ) RRECEETDH 5.

UVO & MIT TOBE A7 bz HETH L, UVONZR~7 v 3~5Hzic MIT D =
RZPNVZIERLNEWIUPFRLNE MDA X MZBWTLEBED A7 P volld R o,
ZNix UVO ¥ AT site effect DB F KRE (ZTRRIZEEZ LN D,

Fig. 6 (Lower) IC{RR BB OIMEE, HE, ENERLZRT. MEETAS L, PEHLL
EA N i3 He CIREI L A bR KELS BB LW RERLELELTWE, 2L ) ZHEREN
728>, PO E LA N 3SR RHE L HNTTHETH L, SEOLL EXNiZ PRU ECH
BB TH B, F 72, BEFOTRIIN 0.5 Hz 27858 L 728588 envelop #7R L, #kEERIAS
10U EEFRFICR, BRERMELZRESCELS.

R BEEOMEE X7 b (Fig.5) 235 &, 0.2~0.6 Hz 22 TREHD "Rl
BT 2L BBCRELHEAL, 0.6 He 2520 F FH Hz 3 CFEHICL B &) BES
LTEY, BRBEHMENLNDEIZIKRESRL L. Z0ZX7 M NEROFE#IIE UVO, MIT oF
BRI BWCERICR LN 5,

2. DEELHRR

SEEATIICD - C, BREME L ERBEREOXFIZEICEEEREZE TR TUT- 2. |l
BT~k Sz, SREGE L EREREDOEFIIIEERFE CLHBICRE 5, BMOER
TR L NECHHEETH ) (Fig.6), BMEREZERT LT, ThLDRKFEEFHIT)
EDTE, MBKREERBEYHBL ThbdHLbLWARY MZDOWTI AT P LEFES
T2LHELT, BEERNDARZ P AR @ 2 ETNVALBEINEG LN LEBEICKREVWLD
PIREEE LTHEL L. BEEREE L (OBl BERHTESY, £053HUVO T
13, MIT T 45 @A 8B & 172, UVO & MIT THEBHRL BDIE, P TV~ hR% 3
HTH L, EEREREICSOEI N EN—E % Appendix IZ7RL 72,

BN ZMSAIC OV THRETT 5. KE-fil (2000) iz kg, HRAKMENERIE, Fig 7
RT LI, FICAKRUOTERD SEHORE 3~ 6 km BiICAET 5. BAMBEE A 100
cm/s/s #BZ B L) T ARERWDOA <> MITRTCZDBTH DD, Frc M4 282 K&
BEZAKRULUOBENICES > T3, BRBBEORIIFEEICS, MEETHNERILLIZLD
rREEhrLRAEL, 30 BICHERERNE—7 22 T3 (Fig. 2). RADBRL 2T 2 TH
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n/3 hours

03/31 04/0
time

Fig. 8. Number of the low frequency events counted at every three
hours at UVO and MIT. Arrows indicate the start time of the
Nishi-yama eruption (N) and that of the Kompira-yama erup-

tion (K).
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Fig. 9. Displacement time histories recorded at UVO (left) and MIT
(right) for two earthquake families (Type- I and II) .
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1. EEBENHTE

B SN2 HBHSFICOWTL VBT ER LT > T iz, LN EMLRERE LS
HENBRMENILETH S, Z072HIC, BABREMED P ENBIERT—3 2f 724 >
N—P g itk s, 1RTPEEERE LB SHEBEOHTE, ZoEE:AVIHRFEEND
WMBENBEBRERT-72. 4 >5—Y 3 >i2i3 Crosson (1976) ##:5& L 72 Sato (1979) HF
BEEHWR, 2720, ZI TR, #RT 2 ERAEMENBEREICLEL BEBEEENLE
Y. A o= 3 YFHEOFM, BRSHIEES L CEREBFEORIERIIIEHRET ST
ETH 5,

INA =2 3> TlE, BER—KRTHOKEZEHEEL L, £FOPREKELRKbd2, BS
#)ix Ogawa et al. (1998) = Matsushima et al. (2000) Zc & MT iz & » BEHSANHEE+ 5
EiZ4BEETZREL, ERBROWELERIL 2.0, 4.5, 5.5, 6.0km/s & L7,

4 23— 3 Y ORRO LT 1 RIGEEME % Fig. 10 IR7, BOBEE® T~ resolu-

Seismic wave velocity (km/s) Resolution
o? 2 4 6 8
o Inverted Vp
142 | 2.45 0.97
.
2+ - == = = |nitial P-wave velocity
= Inverted P-wave velocity
——— S-wave velocity (=Vp/1.73)
2.66 4.61 095 ... Simplified P-wave velocity
a4t
3
<
£
;n';. sl 317 548 0.92
(=]
e
gl 3.60 v]6.23 0.68
Vs = Vp/1.73 H
[
]
10 1

Fig. 10. Preliminary one dimensional velocity structure (bold line)
estimated by the inversion method (Sato, 1979) based on P-wave
travel times for the high frequency events. Diagonal elements of
resolution matrix are also shown in the right side. The stepwise
structure is used to calculate theoretical travel times shown in
Fig. 11; S-wave velocity structure is estimated assuming Poisson
solid (Vs=Vp/1.73). The thin dotted line structure is used to
determine hypocenters of the low frequency events; the results
are shown in Fig. 7.
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tion matrix OXH PG OHEIZAE {, P L 2 EHEDFERREDEIZ 53/ DT, HHE
BECKRE > T B2 35, 5 4§ resolution matrix DA OEHME & K L TE <
T, TNRECDARY FPPRESKkm LA TREEL TW B2, ERID LW L EIED
BERELTHEZHNS,

LB, KICHRNBEEEBENOERRERX, Fig. 10 P THETORLEZ, > "—2 3 > TR
Tk R ERRAL L oKEE % Yy, hypomh (Hirata and Matsu'ura, 1987) (2 & - TATH L7z,
F 7z, W AV 5 S BOREEREEIC IS, KO PIREEZ 1.73 THl- 723 0% SHEHEEE L
7452 72 (Fig. 10).

2. EREMROBRLE

KRABEMEOBRRE* P RADBEROBIAIR ) EE HAV-TIT- 72, S BAIEERIZTHE I
28, BARDZEHFTE L 57, (KBKEEED P BN EFBMEN L ) & AR,
DT, PEAIBNCMO BFRMENIBEL 2% L, MDD/ 4 X5dh - 125467% i, (KEKE
BOFLEL G ->ThH, ZOERDELA) B TELHL - 72,

BB HE » SN AT HIED S 5, 20 BRI DWW TR AR <, 4 8U ET P BiEhE
BEDFAR) DITH Z EHRET, BIFEE2HEDLZ D TE (Fig. 7)., 72720, INLDER
B, PEDOYL L0 AL O THRA) DBEEITKREWT &, FLYEER AL Z &
NDTELBRUEN A ~5 82Tk, SEOHRARN B LI Ll LERERENLD
& NEBIRRENFHERSPRIT L EFZ LD,

2T, (REBAAMBE I BRoBIRICOWT, BER L ERERLOLRLI LZOBMENE
BABENELEEZRTT S, 27, T2 TROLBIOEL D L ITHERED paste up ZERK L
7z (Fig. 11), &8, WEOLHICERERENFH L RARICRL TH L, EREHHL Ikm o
TAT(T8) & CHBIOBA T HEE A 2 km/s Th B, =0 Rl EE BB BHEDH 6 km/
s EHEL T, LBy, BERETCREREOEI IV Ikm L ROLN TS, 22T, B
B 1.0km & LEHEMBEOERERZHET 2 &, BUEVOWEHOER L PEOERER
Pih—%{ 5 (Fig. 11). FRRIC SEOERERZHET 5 &, HHEEFROANICSHESL LW
LOERAWMBZEXFTED, INLNDZ L5, F5iAT- 72 PEMERERD LKH 2 BRAE
BREEFEBNLDOTEEWENZ S, $/2, RPTEEDECDS L, KEEMENBROESIZ
BEEHEND O & BB L PICER(, BEREIC L AEAEMENRI PRI L EFELY
W, I ZCETLBNERE, TXTORBABABUME IR L THEBT, s DBRFHET
NTOEFEEME [ R L GERTE 5.

FEINAEBRE (Fig. 7) BEAHRLOLMD SEEMAOBRIK 1 ~ 2km DR & Z Hi24
i, BARHENERMMT R bMMERL Twa, i, BEEHOMEL, IROER
MEIZTRCEERE (K) XKOoREcCAiET 5, —F, RESNLERopICE, @l (N) Xk
ORI FEL Twiw, &8, Appendix I Z 5 DEFREHRL KL TH 5,
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Apr. 1, 2:46 (LF-I) Mar. 30, 2:54
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Fig.11. Paste up of observed vertical components and theoretical
travel times calculated based on the stepwise velocity structure
shown in Fig. 10. (a) Low frequency event and (b) High fre-
quency event.

V. ERRMAUE

AHERINTIZ 1977 EOEAOBRIC LB S N ECHDME R & L7z (Okada et al,
1981 ; Takeo, 1983). L2 L, SEDALMER 19770 EICRHE N2 b0 & B D {EEE
WETH), KAPRLLZ 02005, 22 TRELE(ENSI N, BRUERBEADE
CIRHEEIN TS I ROMEIC DWW TR D 5.

T3, EREHMEOREFE 2R 2 2602, ROLBBRMEZ b & BB OBELE
%#4Tv», Radial 8% (BIF R %) & Transverse fa (BT T g mEkE2E&KL, &HL
2R, TS & ETEks (BIT VS o2 LIcEMEFE O Particle motion % B L
7z (Fig. 12). Bz P ikws) & BGR S WERNCHIET 2RI 2R L 72, P IS 2840 &
B S WERICHIGT 5540 D% Tk, Particle motion (BB Tix 7\,

B3 S BRI ¢ AIRIBIRS T Particle motion 2#E T 5. UVO Tid R & T
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Fig. 12. Rotated displacement waveforms of low frequency earth-

quake at UVO and MIT. Rad = radial component, Tr =
transverse component and V = vertical component. P indicates
the first arrival time of P wave and S indicates the estimated
first arrival time of S wave. Particle motion diagrams are also
shown for selected time windows. A circle and a dot denote the
start and end points
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B NBAIRIBRERETH 5, REFDREIAE WRHE TR VEFOIRIEIZFNEREC L
Wi, 3.8—5.8 KNI EM#IE (retrograde) b LWL da*R2 3, Lo L, VEGDHE
A R BGDENDHEGTH D, T G OREIKRE REHTIE, REGORIEDL KE |
ToTwad, —RT2EBMLEETH 2D, %o Particle motion (30 % Vi TH 5, MIT
T3, THAZ RS & D AE W, 4 RV EEPICRICHEMSuEIR R Z v, KiREHS T
UVO, MIT 2358 L T R-V B HICHEMHEEYRZ 2 bIT Tld eI L 2%2 5 &, RESFD
R B ARIRIEE S O EE 2 H B B2 Rayliegh HTH 2 LidF 212 { W,

BRABERRIESIBENHEC L2V T BRICL - UHEINZLDTH D ET R L,
BB RIRIEIRIIFEER LD LPPBEN THEL - sub event ik > THEIN L FZ b
%. UVO T, Ei S BEROK 2 WRICRAIRIEIL S 545, MIT OB S HEROK 2 W%
W, BATEZWHIRELRIBOEEREZ X TEL, INLNEIIBIRTHRE—D sub
event iIZXIBL TWa &2 b5, 2720, UVO & MIT TREAIRIEOER» £ 5, KR
B OBEFEBEE 5L, UVO & MIT TRRZFNFNOERKIRIELR I 5 EBIE TP sub
event 2% O sub event DHFTFFHESIRL 52 LIck 5,

BEOKRE LR BEMBEORE A 7 = X LBITREIL- ALK (2000), F5H- L (2000), —Hl-
flt (2001) Z EATRKDTWBD, TNLICL D - ERAEMBEINEERIC IV RELLZ & THR
HENn3, —F, BEAEMEDOERA /= XLBICOWTRBELICE > TROLN TV iV, £
2T, RBEMEDER X A = XL %KD 5729, Kikuchi and Kanamori (1991) o) Fikiz
& % moment tensor inversion %47 - 72. #@##trizix UVO, MIT mttic OHD (??ﬁf) DELEED
v, TN ZFnoOBRER2ES L EMEBEEN L7, BEOBRZ % 1.0km & L, #E&icix
IVETRDRZIDEHW, KELRE#EICBIT 2 7)) — B, Takeo(1985) mAHIC & -
TEEL72. BEY B EREL, BEEMBCIZ %= /A% moment rate function % K3
L7z, ZARBOELOWE (LT oLAR) i3, BElA~<7 o a—+—BE%ks 5% 0.6 Hz (Fig.
5)ThdZehs, ZAFB NANDI—F—FEEI TN EIZIZHE—E %5 1L.OMICEEL 2.

HB—@mBEE7T LTk, Lo UVO To#H 7% Particle motion R WikiGk % 3T 5
ZEIIAEETH 2, £ 2T, subevent ¥ FAFA X ¢ TREBOTHE RL L, FATEROR
Fn—#l% Fig. 1312787, U3, subevent 2 SMEBEL 2 L X DR TH B, 12171, BT
iI2BwvTix, UVO, MIT, OHD ¥ iz 1.0, 0.8, 0.7 DEAZDIFTTwab, UVO DEREE
i, IRBOT—BERITIE, ZHOETAT2E)RCHBEIN TS, L, MIT £ OHD»
BRERIZ, ZOETATHFICHHINTW B LIEEV#EHv, 2ok ZRRTEHD B, K
# & 1172 moment tensor f# (Fig. 13(b)) {c-Dv=T#%4 4. moment tensor f#/%, non-double-
couple B2 ML, R L ICBALT AEHELRIELEL T 5, BEENKE % sub event i
TR 5L, LIBIIZIZ—BLEI 5K, 248256 ETHRADOEEIES8L, 2.9 I3 KFE

(NE-SW) FanJEsE & L FHRMNDEI -3, 2L T3.6 85 51TT—ME5] -3k ) 2/RL Tw
5, BRAEMEBENRERKRICIE, FAPL2 /e EOFEKOBEICERLAELNLE»EZ LN
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Fig. 13. Results of the moment tensor inversion. a) Source time
function. b) Moment tensor solutions (Lower-hemisphere projec-
tion). Shaded regions indicate compressional P-wave motions. c)
Comparison between the observed (Upper) and synthetic
(Lower) displacement waveforms.
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TwaH (Bl 21T Chouet, 1992), = = T##H L 72 moment tensor BN RME(LIZ & RBBIL A D
L TOM L DFRNEIEICBIR L 72 d2 b L, L L, MIT & OHD ToHOBRIBERE
PHFICHEIN T WBRERT, INULEOBRRIIEEKREEZ S, wIhicLTh, 22
TN L BRI ERR, BENRMBEE;EEICR, BHECERBELHL TW5 I &My
THHI.
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20004 3 A 31 H 13K 7470 ki b, FRILERL CIMBI SR L2, 22T, 3829
B4 5 UVO & MIT B EHREL, Bl 21T/, T I3WABRD I A1 B THEZ L
PTE, BHAIMEEH0.5GHDL D% &L 290 U LNMBENTFLRLZ L5 TE .,

BoNEREL D LIz, BRHINHELY (X PoRZEEZ O LEREMESL, 20
L THIE A W P B, S AT CEE B SR L 7R L B O R BRI S5
THZENTER, BRBEMBENMBERENOY— 7530 B2 ), BESZIHRUNEHOLE
E3~6kmicfiET 2NINL, KAHRMEBENRED — 7 I3HARIRIZH D, BRI FICHEK
WAL 3km & Y FAFICALE L Tz,

RATIC AV B 2ol ) HEREE 2, BRINLERRBED PEER- LA v —D g Vi
foTRdIz, iz kY, BERIWEZICHNT 5 —RITHEMEL KDL Z LA TE,

ERBMENEELFHL CBRETL T L, MEMELZ RI$ 2 &7 CE 12, MO ER K
BO—FEEPNRICL T, ZOERBBHEEICOWTET2T-728 25, KEEED KRB
12, BETRERI)LIENTREL 2 sub event iZ & - TS N WEEEI GV, 22T,
BB ME DB £ & = X 2 % moment tensor inversion THKH & 9 & L7245, WAL
Bo—gi B Tidviwv, Lirl, BREREBEEIEEOBRBMED L DL HNRFEICRS],
BRLEFEBREZAEL, 2o 2 BIHE X U CEERE D RLEEL TWaZ L HER S s,

B ABRXLBBEIFNCIBEL TS ERREL WL E LR, IRERAREENE
—IKizi3 Fig. 2 0L ARLBIE 2 W2 & 3 Lz, HEWAERMEE X LR £ >
F—SRRHIR, SEERT, JCHEE AT AT AR R B I IX BB I L Tn iz 2
EF L, ZZICEELTRSEHL 2.
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Appendix. List of low frequency earthquakes observed at UVO or MIT.

Date |Time (JST)|Observed points| Type | Latitude | Longitude | Depth
00/03/29 12:56 UvO | MIT
00/03/30 01:17 MIT
00/03/30 01:25 MIT
00/03/30 02:40 MIT
00/03/30 04:22 MIT
00/03/30 05:32 UVO | MIT 42.551 140.847 2.3
00/03/30 07:54 MIT 42.542 140.825 0.8
00/03/30 10:37 MIT 42.559 140.866 1.7
00/03/30 10: 45 MIT 42.542 140.816 -1.0
00/03/30 14:12 MIT
00/03/30 22:18 MIT
00/03/30 22:20 MIT 42.610 140.849 3.0
00/03/30 23:15 MIT
00/03/31 01:48 MIT
00/03/31 01:52 MIT 42533 140.820 0.2
00/03/31 04:09 UvO | MIT 42.557 140.856 2.3
00/03/31 04 :53 MIT
00/03/31 06:51 MIT
00/03/31 07:13 MIT 42.541 140.808 ~0.6
00/03/31 08:18 MIT
00/03/31 08:32 MIT 42.557 140.823 1.0
00/03/31 09:25 MIT 42.555 140.817 14
00/03/31 09 : 47 MIT
00/03/31 11:35 UVO | MIT | LF-1
00/03/31 13:09 MIT 42.556 140.818 15
00/03/31 13:34 MIT
00/03/31 14:36 UVO | MIT | LF-1I | 42554 140.828 0.7
00/03/31} 15:23 MIT 42.556 140.860 2.4
00/03/31 16 : 07 MIT 42.564 140.826 2.3
00/03/31 16:57 MIT 42.556 140.836 2.2
00/03/31 17:13 UvVO | MIT | LF-1I
00/03/31 18:26 MIT 42.564 140.827 1.1
00/03/31 19:14 MIT
00/03/31 20:16 MIT
00/03/31 21:30 UVO | MIT | LF-1
00/03/31 21:38 MIT
00/03/31 22:06 MIT
00/03/31 23:18 MIT
00/03/31 23:29 MIT
00/04/01 00:28 MIT 42.547 140.818 11
00/04/01 02:01 UvO | MIT
00/04/01 02:11 MIT 42.569 140.829 3.8
00/04/01 02:37 UVO | MIT | LF-1I
00/04/01 02:46 UVO | MIT | LF-1 | 42551 140.818 1.0
00/04/01 08 : 43 UvO | MIT 42.5568 140.819 1.3
00/04/01 12 - 42 uvo
00/04/01 12 : 49 uvo LF-1




