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iZH Do HREORFAT, EHFEEBNN O ACEHE Wi, KERNE, VRAUBOKRICLD L, WE
FhBKkoFEHTN, WFEIHBRRBICHED E L BN,
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bDHEDTHEERABDO TRICH B, 7V v —ROMAWLUESO—ME CHEE Lz, FERED,
198 0EDHE & LM o TV B, FEMIAEEICRED BT RSROHT L, EHODHEEEZHEL, 2
e Tl o EMoELBEE L2, fEOLSIE, [H] OWFThEL, KERZEIEZLTHR
DBHX ABH BEBE CRTFT 52 ik A oke SO, HiE L R D HEHCHE L Bbh s
ERREGINAED T, BiL, EXSWHOKYD, BEOLHERFENMIZNP SRV, 5A2ADD
5 A3 HIPITOHRFELBDbNS, #iE L A, BB LT KEAEDOS|STEobDLEL
BB, 8 1 KRB RX BN Ol T KEOER©h 5. BE4 BT KRB LRLY, 44
T b5 A LI TARICKEAMETF 52 L2505 TV3, §iEs ARSEORES, Ko
[EF L 5 IICE £ T 5 (MR , 1980 FOREOAEHEE D T, MLVmE
TE SO -ABILT FHT7T 7782, TROZ YV vyI-RELORE BREILSHELIDOLEFH
L, BRI, S, BEMCEEALEAZ L8 BESHTVS, SHRIRENLETSS,

* Received Jan, 14, 1988
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m 861001 - 871001 MAX= 57.5m MIMN= 56 m

LA, B LA GL AL SN EN L LS S SN B A A S IS I

WATER LEVEL
AT WO, UsU

whiadeod

Dandudon ol wodngdiadiasdu

86.1

0CT, 1986 . JAN, 1987 APR JuL
H1R HRKURRRT OBRH DK OZE L tsbiR LD g (KH)
EDBE, KMIRFICHRMBHIcE— 272D 4AK»H5 AL
BicaWT B, dARLO R, 198044 A 2482,
BU 198745 A3 HICREL TS,

Fig.,1 Correlation between water level at Usu Volcano Observatory
and small debris avalanche on May 3, 1987 (arrow) at the
northern outer slope of Usu voleano, The upper slope was
too much tilted due to the formation of the new erypto—
dome “Usu—Shinzan” in 1977 —1982, Another avalanche had
occurred on April 24, 19802)’3), Both events correlate

well to the snow melt season and at high water level,

@ # 8W

BEILOMBEESIISSFOENC X3 &, 198142 AD/NEKIZEND, 1967 FOFERZBELE
BEOMEENFER L, MEKE, HECHE) KETHBER O BRLNER Bz 2~
363, A RHEEEAEN R L RED L ic b 5L 2 ORIBICE I B b,
HREBOBBOK D, K OEEEBICER A ERNBL 1981 FICRE Lk, fid) Th~kk>
K, BAKOE L9834k D ILE ¥ — & HEAEET BEAARD BhEnT KREOMmO 3 Hif
B ERKEDOBHRMEZ 1986 FITHICBH Lz, 198748 AIZHEIOBREER LD THREELTR
95 42 IBILTE F— & R8T, K0EO 4 HEOBAESOEER Th 5, HEKRRICBES ¥
— A HEOBEDOME MAME L T\WaZ ik, SEORAECHIHER N, 3R TROICHT IEEE
i, R1, R2, RIMDIEICF— Al IBEKREL BT3B, 4HMLOBEHBETHEONZ19864F
9F L, 19874 8 HOHMNEGRY L TEBOERE 1 BIoFT. O BHE, SEONIEBH~ 7 o
REARIIRY, tFF » PTF—aTFTRYERTA, O3 HELTE F— s LRV DEE L > TV,
Jt¥*y FPCRNES $ZENE4ADQELL0BAELZERT 25T 2 HFAOHEFIELND, ThHED
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Fig.2 Tilt—levelling network at the summit of Mt, Tarumai,s)

| R1
1981 1982 1983 1984 1985 1986 1987

H3 RATILEE K 0 EOER A ENEOB NGRS 1983605
¥ — & 5@ ERD OEFIET LTV B,
Fig.3 Dome—side up tilt observed at the southwestern net

from 1983, 5)
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F1E B BT SEMKERNEORIRE R,

Table,1 Observational results of tilt—1levelling at the
summit of Mt, Tarumai,

B.M.| Sep. 1986 | Aug. 1987 dh B.M,| Sep. 1986 | Aug. 1987 dh
NW1| +653360m| +653251m | —109mm |[NEl| —134961m | —1.34736m |+225mm
w2 0.0 m 0.0 m| 0 mm |[NE2| +1.34693m |+1.34716m |+0.23mm|.
NW3| +1.28658m | +1.28628m | —0.30mm | NE3 0.0 m 0.0 m 0 mm
NW4 | +516578m ji-5.16532r1;1 —046mm | NE4| +131288m | +1.31453m | +1.67mm

NE5| —077301m | —077148m | +1.53mm
R 1| -185860m| —1.85769m |+091mm |SE1| +263719m | +2.63905m |-+1.86mm
R 2| —314566m | —314467m | +0.99mm SEZ —077848m | —077793m | +0.55mm
R 3| —214091m| —213971m |{+1.20mm | SE3 0.0 m 0.0 m 0 mm
R12| —363770m| —3.63637m | +1.33mm | SE4| —027813m | —027585m | +228mm
R22| —469635m| —469517m |{+1.18mm | SE5| —211583m | —211445m |+1.38mm
R32| —743154m| —742975m | +1.79mm | SE6] +202153m | +202255m | +1.02mm

$4
Fig,4

4 FREOBHEOER~2 1 (1986.9—-1987. 8 )E’)

Tilt vectors observed at 4 networks at the summit crater

basin of Tarumai ( September, 1976—August, 1987)5,i>

Dome inflationary tilt was observed at three networks,
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FHER7 PAMTERET, F—sTRPERERTHHZ LIKFEDLNIZARV, NEX » FI F—40DE
WHRK D EE CHE TV IR CH 570, TORRERRZ — Y ERTOrSHNE,
WEEBIZET LTV A2, 1983 FEICHEELLIcHBES) L OBENEE SN, F—4 L2300
EERBMENT 3HETE, F— sl TEHENEARFIRSZHELTHY, £/ F— s fESLHLH
KHBREBROGERET S H TS H 5, HEDOEHMTEH D, BHUERINHO S ERLOEE
(INFLATION) TH 35 L 5 »OHEZ FTEE TV, BlOBABRIZLY, EHOL2ELE
DAH=XLERLPICTBLERD S, SEOEBERIE, KILUOWER T & ABEHEIMES TS
MR £V ) BREECBRNZAVE L, BRHERYBLZ LAHRIBIERZRLTNS, <0
KILT, ZOERT— 282605401, EBEOCHESES A = X ADOHRHBAEIZL, BT
MO—>DEBEEZBDEELOND, Wi, GPSEOHFHIZ LV IEL» SENRERIZHT S
B2 b AERDBZLDFROBETH S 9, BB, EHFROLDIE, SNEOHEELLEBE
WRERT -2 DT v A — X XBBERPTRARTHDZ Lid, EIETHRV,

@ diEEsyE ,
198745 FIUEEN B KO DURFEZER Uiz, 1984 FEDBR OB EE s HAIKTT. $5

KA, JtEs sy BIUEROIERBEZTT. 3EMEVIBHMTHIZ &, LEERr HOED

D TEWE L1 d 2 hb 5T, BEeBbhaEH 5 — viia b5, KE 1 —KW2 Ofig s

=

.
oom &&

g5 JEER s HIUEBOMSNME (£X) LEh B koOLRMEER (FX, 1984
5-1987.5 ), EETHRAOEHKRABND, AHFORFE, +EIMHY, —i3f
AT, BiNiemTHh D,

Fig,5 Geodetic network on the summit of Mt, Komagatake ( left), and observational

results of EDM measurements at the summit fissure ctater of Mt, Hokkaido—
Komagatake, Note left lateral shear dislocation ceross the fissure,

Unit in cm,
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Ll1em{BUil=DIzH L, TheTETHKWI1I—KE 20820 7emfB< 720, B ko 2HALEHE
TNOEE L - TVB, ENBAKOOMEDL S, Pk n0—HIERTHERTRETREN
B23d 50 BB, %nﬁkné%aLTE%?%&%?%MMEBﬂﬁw@%nﬁkn@%%ﬁ%m
JHICHEA, BRTHY LR S TVD, BBREIVNS VWO EICR Y ELBENEZER T ILERD 5.

%6 RicdtigEElr HE2BO B RE LR, 2D5b, BHELEOBMT 0 6 82 58 LERFIC
BoT, 65EBLODEESE COKENES, 1987F9 AICER L, D TOHEAUEDREREZSE
TRICTRY, 1985 FEDHUELNER, BM7 068 2EELLTRLALBDTH S, BEEE2EEDOLD
BHRCoR Lz, BLIMEI S 2R IR o ALHBEE 7 B0 IUbKIE, HBR B RERBIZH 5 Z £ B3G5 025,
M, B ATHEKLUEETRUERKEHERIERN L ERATT - 2, £FRABRAOERO—TE2ZZ
THWTWS, ZPSILHEZEED CTABRICE B IUEXBRBICOWT £FREAHRT Aok
RERZENT VS, ZOHERIE, JBRBREDOTETH D,

WML LT, [#TFo~7~E0Zbic 1Y, BAESICILGIEZTE L, kOB
Tk~ 7 ~DEBBRTHZDT, <~/ ~FRRECHENT 520, WEIREERICHS 1 13T THs
L5, EaBBB. BRI BIEEE r EICEDE T L RS TRD THAET > TV, LELE
B5, bEOBRERE, Uy £ 194 2FREBHRIEIICA > T30, ~7/<2EX5
IABZRI ©H 513 ) i - THOT, BEBERCESOBELRRILELI L 2R LTV,

geo X dripEE y EORE M, £ 7 IRT KERRE, FER
HNBM7068205, 6 5BELUNKO11402DRETH S,
Fig.6 Geodetic observation networks at Mt, Hokkaido —Komagatake,
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Fig,7 Levelling results along the access road from Akaigawa,
Mori—cho, Subsidence of the volcanic ediffice of Komagatake

was observed for September, 1985 —September, 1987,

MOKILTS, ZORRET —% 2BBBABUETH), ZORBRT -2 DBEAR LTENTFHLREE
2 LT BB V0 Ch 5 5, FEABOMKICEL T, WIEM:IE LT 50 5K kit Ll
oTZbDEFT AR, EVIHIUMBEN-ZLE2ELH L, BAILZOEDT — 2082 OATH
E B, BB, HMEEET IR X6 X B THETH B,
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gok JLIEEE Yy FOFRFNBILBHRICBIT D KENEOKE (1985F 9 A~
198769 A), 1985 FDOREITREREI R W, KELBM7068
hewy shmi, BERMIEMEZRT, aHIZ1987H L1985%FDE
T, FENCEREEBIEFADHEICHIET 55D TH 5,
Table,2 Levelling results for access road at Mt, Komagatake from Akaigawa,
Mori— che for Sept, 1985—Sept, 1987,

Point } 1985 1987 aH
KO101s5 147923m 147915m — .78 cm
KO1020 167198 1671384 ~-132
KO120 179034 179024 - .88
KO1030 232317 2322098 -L81
KO1040 303146 303110 —349>
KO1050 336354 336327 -2.72
KO1060 396844 396816 —-259
KO1070 607031 606991 —3.64
KO1080 772467 772418 —4.417
KO1090 10L67009 1016644 —598
KO1100 1209071 1209007 —581
KO1110 1305592 1305531 — 549
KO125 00000 1491200 0.00
KO1120 1705358 1705273 - 757
KO130 1822495 1822414 -7.18
KO135 2101726 2101646 —6.93
KO1125 2210465 00000 000
KO1130 2327825 2327743 —-7.12
KO140 2585345 2585250 —816
KO1135s 00000 2707623 0.00
KO145 2889150 2889062 —-7.30
KO1140 3273434 3273335 —-825
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BHTERLIIIE o T, BSRIRTLEIIL, 16, rOEBETF -2 DEHEE~— FF 4R 2R
WRT - 7IZWET5HR L 5TV D, YAT ARBEDHET — ZFDMEDOAT, YV TAEL ATDE
RRMEZAT 2 DBRMEITIEE o Ty,

oMM, TBE TR KILEEBORENR3IEH o/ 19854512 A+BEKILBEME(TKC)
TT VvA— 2 BRBHLKL 2EOMEBRE Lo, BIHT THBEOKUEEENITERELE(LF)
LEECHBELTREL TS & LTV 550 2 D5m0 smofE s 2 TLF 2T 5
($3%), FOMITKC TOHIMBER &, MBOREBESMER LIEBDTH S, LERIEIL
1986411 ALEE, 1L0X10Scm/sec BETHIENLE>TVS, 198748 A~9 A, ©0E
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Fig,8 Digital recording system for low—rate sampling data such

as geodetic data for Tokachideke,
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#3k THETRELKUEBBOBNMAR (1985.12-1987.9), BEHREIERY

Table,3

No.

WE(LF ) OF4E LFHECBELTWS,

List of voleanic tremors observed at TKC, Tokachidake for Dec, 1985—Sept,
1987, Note close correlation between voleanic tremors and low—frequency

ear thquakes,

# A H s o #EE BB T #

1 1986. 12 20 0019—0056 374 x LFTIRED, ®Eigh

2 1986 12 21 0508—0522 14 . / MFERER

3 1987 02 11 0716—0747 31 o ERE

4 1987 02 21 0416—0428 12 N MFEERA

5 1987 03 01 0002—0014 12 i LF s, BXE

6 1987 03 01 1213-1256 43 o ERER, BEATHRMBICRE

7 1987 03 02 0019-0025 6 N RLFTHRE?

8 1987 03 14 1612—1613 2 N LFTWHES

9 1987 04 21 0916—0919 4 N LFTHES

10 1987 07. 15 0054—0115 21 h ﬁéﬁgﬁéﬁg BB FE S L
11 1987 07 15 0235—0240 5 4N MIRE, LFfES

12 1987 08 02 0400—0403 3 N BxRE, LFHES

30 ¢

|

1&«3?

861001 - 878930 ND = 365 days NS= 847 quakes MAx= 28

nsday Daily Frequency of Uolcanic Earthquakes at TKC

T T T T T T T

b

oCT,1986 ‘JeM, 1987 "ePR ‘ L

TKC 861001 - 871001 ND= 365 days NS= 1478 MAX= 1.356

AMP (=E-@3 cmrsec)  AMPLITUDE DISTRIBUTION

T T T T T T
T T T T T T T

T, 193%€ JAN, 1987 APR Jut

EOM +BEEICBIT B KILMERED B BIHEE & A& RRORES A (TBEX

W $ TKC) o SRIEIEH 1X1 073 cm/sec “CIR D HJh L~ A Th B,

Fig.9 Daily frequency of volcanic earthquakes and their amplitude

distribution at TKC, Tokachidake, Threshold level of amplitide

is about 1 X107 cm/ sec,
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BL9ICRA D, WWERYOEFEEL, 0100500k X AEFEMTEREER S, WEORE L
S 1T A3 D 12 & 2R CBEIORT & 361 AR BOBWEBICF + » 772 < BoTh5 X 5 1B 7 Bo
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CRAELE, Nl LOKETE, B, FLIFEREMIRD Shikd oi, BEBOBRBEINE ok
T B ahize,

T B EKILERISTE, JEEEEOKINTEHBDTO, SNEkoEELEEEBED, HWELHREHD T
V-2 BMTHD, EEOBIERIY, TORRBENI RRCH LW BREEZHB S, BAXTams
IK—=DDAT » 7 LB THS DT L FREL TV B, HEBTHRILTIEICHEA RN TbITRY,
BERIL, @AM, JLHEER 7 HEBEREK LR VB L TOSEADOMD KILTH K Z ORZERNE
%D X IcHFET B,

TREMOR (1 O>

JUL 15.1987 0.6x10 3cmy
00:54~01:15

:-ﬁ-\_.»
g —ay
F10K +BECBRNSN KIIEBEOWEM (198747 158, TKC, N 10
DE ) o
Fig,10 Example of volcanic tremor observed at TKC, Tokachidake (T remor
Ne.10),
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Fig.11 Observed tilt and strain at TKC, Tokachidake, Note
mountain—sgside up tilt change was observed corresponding

) 10)

to the occurrence of volcanic tremor (No.10
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