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We present the result of our preliminary FEM analysis of local deformation at Mt. Tokachi.
Since 2006, displacement of several cm/yr has been observed by GPS measurement and SAR
interferometry at 62-II eruptive vent which was formed by the eruptive event in 1962. The spatial
scale of the deformation observed by SAR interferometry is around 2 km. This indicates that the
deformation source is at the depth of less than 1 km, supporting that the deformation source is the
hydrothermal activity rather than the magma chamber.

As a preliminary analysis, we assumed spheroidal pressure source beneath the 62-II vent and
simulated the surface deformation to observe the relation between the surface deformation and
source depth/shape. We then compared the simulated deformation and SAR interferometry result to
find that prolate spheroid (flattening of 0.8) at the depth of 200 m best explains the observation.
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B AL EE PRI AL E T D IE KL T H Y, R EEEO T 2729 (Fig. 1). @2 100
RO F IR KA R M 1E 1926 4F, 1962 36 LUV 1988-1989 FFITHE Z - TR Y, ThdHEKD
IR 1L 30 &R TH D Z L 3005, 2006 LUK, GNSS Bl & U4 SAR 2> 5 62-11 k1
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JEL TR 2 n T HUSEB G b TWD (KT, 2009, %L - #F E, 2010). F#SAR 225
BONTHBREEROZEMA 7 — i3 2km TH 5 Z &0 HAEFRITHL T4 100 m OEEICH D

EEZBI, TAUIEEER~ 7<) TER<BUKIEENCL b D TH DL I L AR L TWD,
BEHBL DD ITE S 150 m THBEAMEE SN TWD 2 & (A, 2010), %7z AMT Bl %2 &
CHEE S 7z 3 T HEIRHTRE S TIXEE & 150 m~650 m IR IBHFIH S HEE SN Tnwa 2 & (1
A, 2010) b ZHELFTD.

2012 4 + 2013 FFITIXRIE A O TRICHE VBN S (K7, 2013, 2014a), 2014412 A
21X GNSS B2 515 b N e R B B O ZB(LE R 7T AEP LR L 72 2 & &5 TS L
~UREE BT B (REST, 2014b). 245 OB FIEHBEHE 2SR O K O YERFEFEIC A -
el & amml L TRY, HHEALOMBEER L OEDOEHFIC OV TO XY GEOERREE
Thb.

T4 1 62-11 k 1 B 0 R AT U ZS BT D W THRREZRVEIC X DT 217V, FOLEFFIC
ONTHEL TW5, BHELE CTIXE L PRI OEMETH 50, EEREOIK, MEICOWT—E
OIABE LN O TR S,

-
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Fig. 1. Topography around Mt.Tokachi. Three ellipses indicates the eruptive vents/crater.
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ARREREL, HOEHRTER SN HRENICH L, HEE MR ROM/NESR THE
L, fEEANTOHEREZEM2MEBERICE X R D 2 L TRIEMICEPEZH 5 TETH 5.
ZOMWEDPG, EHERER - BRAGEEZES IO T LB TE S, HERYES O RS
DEAEHT BRI S 5.

BRREHRECL DV I 2L —va v EBEHTLHEOICE, A7y M F—2 & L Txigils
WNERTHEILIZA vy v 2T —4, FEFROWMENRT A X EERFEPLETH S, 62-11 K
AELOHBREE 22 2L — b 2Icdbieh, T T 62-T kR ZH e LR 20km, F
4k 20 km O HPA & EATEEIK L U, E -Skm £ TEMUEAEREZHAWTHEIL 2. HEKmH
FEARIZIZ SRTM3 (Farr et al, 2007) ZFIFAL, Z#EFEIX 62-11 &k DB FICE V28R 1E 5 M I dih
ZRFOREMRMEMIA L L TRI L (Fig. 2). BFEROFEMET X Z [ T—ERICHIMESE 30GPa, KT
VU025 L, ERNOTHERE LT, A v v 2 OFERICZIE tetgen (Si, 2013) %, FEED
IR ESREIC L 2 T 121X PyLith (Aagaard et al.,, 2013) ZF|H L 7z.

Fig. 2. Generated tetrahedral mesh for the spheroidal source of (D, Rx, R,) = (1000 m, 300 m, 100 m).
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M. Y—RINFAE2DEE

T SAR FRHF 2> 5 18 & Ui 2 WOEHIE AT OB & LT, AT & Rk S 2R A5
BEETHS T L &, BARIEEN 7T L BHO P LEOBEMENK 200m Thsb 2 &0 2 55
BT HNG. RRENEOSE, BAATEN & BAREIMO K 04 Th Y, EHRTIEZD
RPRICOEUTINE D KEREL RS, &R EBIENE < R 5 13 E R 0%
IR — MR E BB, (o THIH RENEOMRE, ©BFIEEZIRL TS LEX5.
o VEEEHE IR O BRI D, KPR Ry SRERERE R, 120WT, BA 23T X ¥ DAL
DA D S AU HIR AR OB % T SAR AT DS E L i L 72 (Fig. 3).
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Fig. 3. Calculated surface displacement. Displacements are normalized by maximum vertical displacement. a) Displace-
ment field: al, a2 and a3 are U,(eastward), U,(northward) and U.(upward) component respectively. b) Relation
between D and spatial distribution of U,. R, and R, are fixed to 50 m (spherical source). c) Relation between
flattening of the source spheroid and spatial distribution of U,. D is fixed to altitude of 1000 m.
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Fig. 4 ICIESIRD/NT A 4 & B REPEEN & R RRBEEM O o =Max(U,) /Max(U,) O
&R, JERO AR D 28 E OMEICEE LiE (Fig da, 4b, 4c) 5, a & R,/R,
CHBERH 2 Z L35, T SAR EITORER T, a~1THHDT, R/RIF3LUE (R
SER 0T L) EHFEEND. —FHa & D OBICITAMARBEFRZIZR S (Fig 4d).

F 7 Fig 5 XENED T A &2 L) v —RE EP S RKREFEEN %R 5 E TO/RBES 290 m
TEHILL 2L 0 B = dist(Max (U, ) Th 5. Fig 4 FRRIC EIALE &8 E OEICEE L 72856
(Fig. 5a, 5b, 5¢) 2205, Heiii 7 R,/Ry VIESRONLEIC L W ET D Z L2305, RIC Ry = 20,
R, =60 & LA, FERENIRO EMIEES 1400m Th 5. ZOREIIREEN LI K&
RGAE THIREELL 22wy (Fig. 5d).

PLED S, EAPRE ESAES 1400 m (I2H 2R 0.7 L EORIRTH 5 2 L B3 HEE S L7,
LUK DORT 2 VOFRIE L 72 2 [E SR OBEFC DWW TR TH 5. Fx 1ZESIH
D _ESHAIE 2R 1400 m IZEE L, KIEHR08 L 0.9 D2 DDLHAIT >N TREZ (L X Wiz
ADal BEHELL (Fig6). o Z2HEAEL LA, BWEROEREIL 10 04 —4—Tb D
CHEEINTZ (Fig.6a). —FH B HHEHEL L LG A OWEREIL 10’ £721ZFNUTTHY
(Fig. 6b), A—F—HALDOZEND DD, D72 & BEREROERES 10m® LT TH D Z L 13HeE
Tho.
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Fig. 4 . Various set of source parameters and calculated «. a) D = 600m. b) D = 1000m. c) D = 1400m. d) R, =
20m.



16 il -oEE R

140
120
100

80

Rv [m]
Rv [m]

60
40
20

140
120
100

80

Rv [m]
Rv [m]

60
40
20

20 40 60 80 100 600 800 1000 1200 1400
Rh [m] Top Altitude [m]
B= dist(Max(Ux))

Too Small << >>Too Large

Fig. 5. Various set of source parameters and calculated B . a) D = 1200m. b) D = 1400m. ¢) D = 1500m. d) R, =
20m.
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Fig. 6.a) Relation between the volume of the source and «. b) Relation between the volume of the source and f.
In both figures, D is fixed to 1400 m altitude. Red line indicates the case of R,:R, = 1.5 and green indicates
Ry:R, = 1:10.
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V. & =

FHESNZa Ll BIIEIDRVDIELOENRH Y, IEMER/NT A ZHELZREEICL TNDEH, Zh
EEH L2 A > ¥ 2 DFIN SR+ Thnin b Ex bNb, FREHETE, FERENOMIT
BREERT DTS COMEREMET S 2L TRO D, A v ¥ a3 HPWEAICIIHH L
Ay all LLTRUBRPELNDITTTHL0, A v v aPHWEEITE, T2 ZDBE%E
THHEBKICB VW TEBROME ML VFHEINMEOENKRE LR, BEMEFLTLED.
RBEMEERITBNTA v ¥ 223 §5 2 LITEDRETH 5720, 5 A ZDER
WIRUTEA v a2t A AN D 2 ENREE L,

F I EIRRE OB O TIZ OV TIE, HEBICHAWD NI AZ K> TAH =X —HALTOENRR
b, ZHIFEETHARTZA Y ¥ 2O S OMEOMIZ, BEELL/NT A ZDBREY TH-o Tz
FTREMERN B B, Fig 4, 5 T Ry < 100, R, < 150 OFHIEL 2»FHHE L TR LT, X0 KER R,
R, T e iRIR DM@ BT 2 FIEEER H 5. F 72 T¥ SAR OFE R TIXHFEZEN O xR
il 3 5 B 7 A0 Vil 2 70 Bl AE AR IEZARIR > S8 E S A RFAE T <, dedbPi— s T
BV, ZIEEHEEIEOEAMEN TV D AREMEZ AR L TWD ., o T, NIAXOHHEES
BINL, EEO#MEZETEZY I aL—ya Vv ETIOLERDD LEZONSD.

VI. & & &

BB 62-11 & 1 &0 O (AT ER SN DWW, FIREREIC X 2 PHMEN 217> 2. 62-11
KATE TICERE T AN & b DR A D RR 2 AE L, R AKFEEA & R RSRE O
B X OB AKELERL 2R A OBRERE LA S O Z T4 SAR IC X B 465 L el Uiz, fi#dr
OFER, BRFIEL MR S AR 1400 m 1I2®H 2R 0.7 BLEORR EHE S iz, RO
BRI, HEEICHAVWDRT A ZCEVEPERZ OO0 10m® 2B A2\, HESWZ/T 24
PR DIRESDERDHY, THIEA Yy V2Ol SICEBRTLEEZONS. 5%, Avia
DOERENC X D/3T 2 2 HEOREN LT, BRIEONRT A ZORBEZEML, BHFEEE
FVBRLHHATEDLETNEZHMETITETDH 5.
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