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2.3.2 REAXBICEI2HMREEFARERE T VHIER
2.3.2.1 FL®IC

2.3.2.1.1 B, HERVBHFIIhIHE

KINZ BT 2 ik 228 1%, WAIEBIRTR I 2 A BBl S b 7:0, RNV 2 WBIll 77— 55 ThH,
BUBRENREDONG A= R8T 5 EHEETH S (Nishimura et al, 2001, R - f, 2002). LAL
WK HER AR IS H B KILTIE, WEAGEEIR & bR 2 L g shiid/h S &, DN RIGEFMZ 35 2 L35S
T %\ & ZAD, BKIEMBIZICBITBENE ST A —F OHEZ 205, hIEEATH & WS HIH S
BIEHICEETH S, ARTIE, KR ZEE %2 GPS 12X VTR ICBNT A2 2128, BAHEMEBRICH
HiEKINO~ 7 < iHa R 2 NFEMNICH LT 5, 22 TEALREKIDZFNIZHEY FiF 5,

KIUMRIZB T BB EBRZBNT 52 LI12E ), 7~ OMELARINE 2 E T 2 Pl —RHw
LNTW5, BEOINL ORI, IHAMEZIZEACEE L LT, EHEEZBIIETROTWS, L2 L,
Y3ab—Ya VIZLBMETIE, EROBKRMIIBITZEIE, IEBIEIC X 8% 21 T ] Etkass
HEsn<Twsd (1.2.1-28), AFTlE, BROHMELZHBHLZEERETVED LI, FREREERICLD
WROHEEZE LEREZREL, 7y FH—FEICEo T, B CTEZFEMAET— 7 2RI
R DHEE I % AT,

PEREKINE, BAEIEERMBIRICDH 2120 20b 5T, FEEAFICIIMESIMGITH L0 T, HE
WEIPOEART Yy Ve Afd 2 2 L IZHEETH 5. Lo THRERBKIIOBBEHOFME ERT L L
i, ¥/ OERMBRELIERL CBLOIHEFICEETH S, /22X, PEMMZEAFMIZSERT
HY, KILPFFEIZEHBT 2 2 LIRS N5,

2.3.2.1.2 REXBICHE T2V I YHIBEROHAREDER

E RN, - NEEEEOImICME L (Fig.2.3.2.1.1), HATRDIEEH W2 KILID12>TH
5o REKINIEZEHLZkm, HEHIKkm DET, TOZFIULTEOEE764mTH S (Fig.2.3.2.1.2), 5
KEKINIZRAE T, WEICEPICEKIEE %2175 720 mEDOEKIZ19864ET, WMIDOBREO YLK IHh 5
DK, BLOZOHOENHEKIZE > THESTONE, ZORBOEKIE, BIXKOTOERNY I~
TN TIIMEREIND I LICLBBRERTIEPAMONTYS (B 1, 200258). —H, 74V E il
L— Mo -2 oM, JbIbli—mmEICEN R %2 D OMEN LIS DI KR ENTw5, £, KET
FalE0 KO KL, JRBIC Y & FFEZ, Jbde

P — BRI TNCAES LT be C ORI AZSHI 36
A, EPNOWIRK TR T B C 1 HUs Y 720 25 8 3 B | .
ENTW5E, 2O XHIZ, ZORINETZFDELOHHE Mt.Fuji
EE, MR IOMAEDbEEEZ LN S, (
(FERBDO T TOMEER)
RIURPEEF)OMERKRESIZRET A LI, Kl
WOz EERZ L Thb, FEABIIBNT 34
b, WL OPDOHET, v 7/<2E ) ofEOHEITT
bhiTwb, JFH -l (1998) 1%, MEXIGEHHOE )R .
AW OB RS, BOXEHORE 5km 12 136 138 140
FYBMIDEHEL SNOOT—FIXIBOERURET  Fig 23211 Map indicating the location of Izu-
BOWEHICB I N -bDTH D, —F, HA%, #  Oshima and volcanoes of the neighborhood of this
PRERORI R A S, M- BEIE (1988) 1x100f s A — oA

Cenrtral Japan

Q

Izu Peninsula 4 .
zu Fenmsuia ,;4 Izu-Oshima

Miyakejima
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MO 7<) KO TIZHBEFIVZRB L e i e
2%, FOHESIFMA TV, =4 (1997) &, # Izu-Oshima Island

BEOBEOEDI S, 7L VIFANVTIETI0
kmZH 5 LHEE L7z P (1998) &, £hF Tizfd
O N7 HERP B BIIAS R 6, R E10km O F
< URPEFEY LIRS 0km ORIR I EE ) BSELET S
ETFNERwOTZ. LAL, INOLOMEDIZEAL
B, WO T —ZI2X o THROLNZD DT, MK
WA ERE S NREM 2 2B 7 — & & H v Cilkam

N7-igelx, chETlchdr o’

500w Crater of Mt. Mihara (764m)

34.70

2.3.2.1.3 XHEOHB

AWEgEIE, EHIELZER L TRl 22179 2 &1
L, HERBROY 7 IR EVIS AT I T
BHITH DA, Z07:0121F, TN 29D %% Fig. 2.3.2.1.2 Topographic map of Izu-Oshima
WRPE BB DL TH o 720 TR A 1E, 19984 2’,‘\’]"3\7\;‘_‘; s;)hisf Vfécirrf :\ dar; ii?:gr ";’)'(tlz ?Emg?vrvgai/s)
POMELREYELGPSBIM 2 BN THA L 720 of 9 km. The altitude of its summit, named Mt.
2.3.22TRIOBWE Zh L > THONIF—yOlg  Mihara, is 764 m.
TN OWTHIAT 5, 2.3.2.3TlE, HREZREWHT
H X B U & T IR O Z4 M 2 55l L, kD2, 3. 2. 4 THBEREMRITEZH W27 v P —FFIC LD &
W EH 5 TR E AT FREOFHHEZIT 9, 2.3.2.5TlX, TOFHEICI->TRLN, FERKEKILICBITS
IR IREL, Y/ EHELEAKRT VU VEERT Ao MBICAMIEEOMPEL FLOZENT 5,
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2.3.2.2 BAELT—4

2.3.2.2.1 13L®IC

PEREIBT 2 A shBilE, HEER GZUT), WK (E-hPbE, <Z07T), KRESH (FE i
HBE, WRORY), T (EL#IRE, WEKF) EX3THhbNTw5%Y, RETIE 3 KICEM BT §E % GPS
BT — % OARERY o 720

PEREBNTIE, ELHIEEE (GSI) AS19934E4 5 2 JE %R GPS Bl (2 2 Bl 2 Bta L, 19964E LRI
4 FOBM (GEONET) ##i L, M@l 21T CT\wbe LA L, 5 BAFE D M 28 B JE i 10 48 72 1
T, ZZMICEEE 2 KILOZEE G A 2 IR 5 IR T TH o720 22T, MWL OZM G HiEL L5
72912, 19984E11H 12, #0EL GPSBHNICH WA 20 DB HONR Y F < — 27 Z BNICH 722 L, Bz
7 GEMNZ2.3.2.3. 1) MV BELBIOBEEIZ 1EIC3~40THY, 1HOBHOMEIEZ3~7HTH %,
19984E11H % 5200349 H £ T2, 17HDF v ' R— VB2 FEhi L 720 RIFENTICHW20E, ZolHo7—
¥ CTHhbo

2.3.2.2.2 #A

ZASHRI 1 FEPER GPS % 3R LB W72, WH
BINFIE A 10km 28 2 2356, BHEOIE S OREH
WX D B B RS 5 25, 10km BLN @ KL s
D) BGEIEMEOZEIILEALTVE SR TY
bo T2, 1B GPS I 2 WA & Ik RCT/NTH
BHO0, P EREIICERET M5 E LTIdED
AEbLL (Photo 2.3.2.2.1), KIMKIZB T 2 H2:
ELCREYMTHD EE T

GPS Z 3 BFE A O MG2110% v 72, Z i,
ZRREWE T VT FEAS AL L 72 £20cm 5 Z 10cm
OMBRIOBELET, BWERIX1.5kg TH D, ¥ A7 W

~ _ - R R Photo 2.3.2.2.1 Scenery of repeated GPS observa-
AP S LI E L, Ty RE0F 7Y v tions at G25. The disk-shaped object on the pillar is

ZREII30 TITo 720 MM F— 712 1 REL1 774 the GPS receiver. The volcano in the background is

Mt. Mihara.
WVIESNRE, 1774 VOREREIZI9kbyte TH Y, N nera

X €Y —1x5Mbyte TH 5 DT, 5120kbyte/19kbyte

=269 Wi =11 HOBEBEBMSTEETH L. A5 T4 v 7% 3~7 HRATWV, Zho & L2
ZOF v yR—=UBMORFMEE Lize 2B, EHHTIE, MG2110 HZEMRMESTH Y 7 b7 = 7 CAP-WIN2
ver2.00 (HBFF#ELA) MV, OO0, BOEIFhIio Gl10: Lz,

0 K LB X GO1~G25D 2581l T, GO03, Gl1&UF G220 3 piid, @hh Sk T L X — bz
2720 F7z, 199642 & K[LIT I OB E S TWz 2RO GPS (MY ¥ 7 vit#) 25, JR
OWFREB M O 720\ HFRBH S Tz, Zo7F—7 JFENTICHW. 72, GEONET ® 4 SOl
F—F b L7ze TS 2/HWA O GPS ¥ — %1, RINEX BIRXDF—% 7 7 4 vHh 5, CAP-WIN2THIH
TEZ 74—y MIEHLAE, GB0MOT— % & MR IEENT LI L 72, Fig. 2. 3. 2. 2. NS B A iE X
THY, Table 2.3.2.2.1i%, ThS30BHNDOFETLTH %o
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] ] Il

- 34,80

- 34,78
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G03 |OLD WEATHER STATION
G04 |OKUYAMA DESERT
GO5 |NE OF URA DESERT
G06 |[MOTOMACHI

G07 |GOJINKACHAYA

G08 |FURUSATOMURA
G09 |E OF URA DESERT
G10 |N OF MT.KUSHIGATA
G11_|OKUYAMA

G12 |MT.SHIRAISI

G13  |MABUSHI

- 34.70

G14 |MT.HUTAGO
G15 |NOMASHI
G16 |FUDESHIMA
G17 |SASHIKIJI

G18 |YOROIBATA

G19 |OMOTE DESERT

G20 |MIHARA SHRINE

G21  |MT.MIHARA

G22 |S OF MITAHA CRATER
G23 |MT.KENGAMINE

G24 |E OF B CRATER

G25 |GOJINKA OBSERVATORY]
G26 |OKADA PORT
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G28 |GEONET2

G29 |GEONET3
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2.0 [km]

Fig. 2.3.2.2.1 Distribution of GPS receiver sites and topographic map. G27 to G30 are the GEONET receivers of GSI.

2.3.2.2.3 [KREAEICK B/ 1 IrENE

2.3.2.2.3.1 HEA#A

NL@ER» 5O GPS #kikix, ZERICIET S T TOITHTO ) HbARKEDL WG ZEBT 52 LT,
PMAHD X VDL, BNBOEREICHENE LS, ZOMNKEIZBIT 2 KEREDOREIL, BHNATElEW
BRHPIZAELR T, EHEPMTS,

HE MR E 72 o728 EOFEBELILO—FIZ/RT . Fig. 2.3.2.2.21%, G07& GL1® 20024 1 H16~26
Ho 1 REEOEREZRT, AT, 1 HOMIZ40mm OREBNEEPRLONEZ LhD 5,

HEIOREZERN 2 BT 572012, &M E b F—HE 024 OB 07— & 2 TR L7,
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Table 2.3.2.2.1 Table of location, frequency type, observation style of GPS receiver sites.

CODE PLACE NAME LONGITUDE* LATITUDE* |ELEVATION|FREQUENCY| REPEATED / REMARKS
dddmmss.sssE| ddmmss.sssN m TYPE CONTINUOUS

GO1_|S OF AIRPORT 1392115.660 344642.771 24 |SINGLE REPEATED

G02 |HAISUICHI 1392415.533 344609.818 270 |SINGLE REPEATED

G03 |OLD WEATHER STATION| 1392226.952 344558.553 188 |SINGLE REP. > CONT. |changed April, 2001
G04 |OKUYAMA DESERT 1392600.015 344450.526 326 |SINGLE REPEATED

G05 |NE OF URA DESERT 1392419.184 344439.732 481 |SINGLE REPEATED

G06 |[MOTOMACHI 1392147.893 344458.550 76 |SINGLE REPEATED

G07 |GOJINKACHAYA 1392249.766 344416.652 558 |SINGLE REPEATED

G08 |FURUSATOMURA 1392606.613 344420.015 338 |SINGLE REPEATED

G09 |E OF URA DESERT 1392510.109 344422.455 437 |SINGLE REPEATED

G10 |N OF MT.KUSHIGATA 1392420.397 344407510 535 |SINGLE REPEATED

G11_|OKUYAMA 1392538.116 344314.049 403 |SINGLE REP. > CONT.

G12 |MT.SHIRAISI 1392428.325 344319.239 665 |SINGLE REPEATED

G13  |MABUSHI 1392252.559 344227.096 180 |SINGLE REPEATED

G14 |MT.HUTAGO 1392506.673 344227811 413 |SINGLE REPEATED

G15 |NOMASHI 1392212.001 344207.778 32 |SINGLE REPEATED changed April, 2001
G16 |FUDESHIMA 1392635.226 344208.204 38 |SINGLE REPEATED

G17 |SASHIKIJI 1392526.715 344111.909 42 |SINGLE REPEATED

G18 |YOROIBATA 1392330.852 344446.392 554 |SINGLE REPEATED

G19 |OMOTE DESERT 1392310.892 344411.880 548 |SINGLE REPEATED

G20 |MIHARA SHRINE 1392324.844 344340.924 676 |SINGLE REPEATED

G21 |MT.MIHARA 1392327.925 344331.093 710 |SINGLE REPEATED combine with EDM point
G22 |S OF MITAHA CRATER 1392345.187 344327523 740 |SINGLE REP. > CONT. |changed February, 2003
G23 |MT.KENGAMINE 1392357.448 344341.576 749 |SINGLE REPEATED combine with EDM point
G24 |E OF B CRATER 1392346.526 344421.767 531 |SINGLE REPEATED

G25 |GOJINKA OBSERVATORY| 1392252.107 344418.433 558 |SINGLE REPEATED

G26 |OKADA PORT 1392328.756 344721.865 0 |[DOUBLE CONTINUOUS |on the tidel obsevatory
G27 |GEONET1 1392253.062 344703.940 110 |DOUBLE CONTINUOUS |GSI

G28 |GEONET2 1392559.624 344112.463 36 |DOUBLE CONTINUOUS |GSI

G29 |GEONET3 1392602.502 344541590 90 |DOUBLE CONTINUOUS |GSI

G30 |GEONET4 1392130.955 344415.443 85 |DOUBLE CONTINUOUS |GSI

* WGS84 system

G07-G11

4732.80

4732.78

4732.76

4732.74

4732.72

4732.70

4732.68

Baseline [m]

4732.66
LR L I s e Tt [ T T e

4782.62 [--cccc-oitctoootoiosooosssgo-oo-ooo-o R R R Femmeees R EEEEEEEEE EEEEEEEEE EEEEEEEEE

4732.60 t t t t t t t t t t
2002/1/16 2002/1/17 2002/1/18 2002/1/19 2002/1/20 2002/1/21 2002/1/22 2002/1/23 2002/1/24 2002/1/25 2002/1/26 2002/1/27

Fig. 2.3.2.2.2 Variation of hourly length between GO7 and G11, from 16 to 26 January 2002. The
maximum amplitude of daily perturbation reached 40 mm.

2.3.2.3.2 H£EH

Fig.2.3.2.2.312, GO8DO# 1 & LB O Z RT . TT—/N—13KF ¥ v X— Y BlHllFOFH I T %
R A A KT, 22T, KATOEKRITERNT 2 EMEOFEIEHIFAT 5 Z LR <o BEEOIRE)
DE—=ZIZELLBNTBY, —EOWRE D > ZIEIREICHAZ 5. CORBEZRETLILICLD, Kl
WHOBEOMMBEHNRZ TL A 3T THD, 22T, ZOMBEBCIAHEIET—EDEETH D LEL
X (2.3.2.2.1) Zii7d &) RIEZMEEPTRIE a, b, ¢, @ ZRADNEFEEIZL D KRD,

Yi=a+ b*ti+tc*sin (2n (t+®)) (2.3.2.2.1)

Y X 320D KGO [cm], t 3R [Year] TH B, TZTROLNSE ML Y FORAME b [cm/Year]
B, BRI OENHEEE b, TNEEVBNETIT->72 (1=0~30),
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Fig.2.3.2.2. 4. a~ f %%, LilOMBTHONTHEMBTH 5o £72, Table 2.3.2.2.2%%, KBHAICE
FRBZENEETH %o
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Fig. 2.3.2.2.3 Example of the temporal variation of
displacement at the station of GO8 from 1998 to
2003. An error bar indicates the standard deviation
for the averaged value of each campaign observation.

Table 2.3.2.2.2 Table of displacement velocity, standard deviation, and correlation coefficient
location, every point and every component. Letters a, b, ¢ and ¢ in the table are based on equation
(2.3.2.2.1), and b means the amount of displacement per year. The displacement of station G10 is
fixed to zero.

a b c ) Standard | Multiple a b c ) Standard | Multiple

CODE |Component | *y |\ veorl|  leml| [Yearl| deviation |correlation| CODE [Component | 5} @ vearl] leml| [Year deviation |correlation
GO1 |Longitudinal | 1026.9 -0.51 0.17 0.02 0.53 0.84 G16 |Longitudinal | -963.8 0.48 0.27 0.36 0.42 0.88
Latitudinal -106.2 0.05 0.35 0.40 0.49 0.45 Latitudinal -531.8 0.27 0.39 0.71 0.54 0.72
Vertical -143.4 0.07 4.19 0.66 1.25 0.92 Vertical 346.6 -0.17 3.84 0.67 1.03 0.93

GO2 |Longitudinal 80.1 -0.04 0.32 0.25 0.27 0.66 G17 |Longitudinal -858.4 0.43 0.17 0.33 0.31 0.91
Latitudinal -980.6 0.49 0.81 0.27 0.32 0.94 Latitudinal -704.3 0.35 0.64 0.81 0.47 0.86
Vertical -811.2 0.41 1.42 0.63 0.86 0.83 Vertical 795.1 -0.40 3.98 0.66 0.94 0.94
GO03  |Longitudinal | 1205.8 -0.60 0.13 0.79 0.41 0.92 | G18 |Longitudinal 910.9 -0.46 0.18 0.73 0.27 0.93
Latitudinal -419.5 0.21 0.62 0.27 0.32 0.83 Latitudinal -24.8 0.01 0.39 0.27 0.21 0.78
Vertical 941.6 -0.47 2.86 0.64 1.16 0.86 Vertical -173.8 0.09 0.35 0.33 0.45 0.49
G04 |Longitudinal | -1746.9 0.87 0.47 0.35 0.35 0.97 G19 |Longitudinal 175.7 -0.09 0.18 0.80 0.23 0.60
Latitudinal -1012.6 0.51 0.49 0.22 0.28 0.94 Latitudinal -0.1 138.80 0.07 0.05 0.13 0.66
Vertical -1225.5 0.61 0.87 0.61 0.83 0.83 Vertical 66.1 -0.03 0.15 0.58 0.40 0.28
GO5  |Longitudinal -78.3 0.04 0.08 0.43 0.27 0.28 G20 |Longitudinal | -1050.7 0.53 0.03 0.26 0.21 0.97
Latitudinal -198.3 0.10 0.35 0.19 0.14 0.88 Latitudinal 401.0 -0.20 0.17 0.75 0.14 0.91
Vertical -381.3 0.19 0.46 0.64 0.44 0.74 Vertical 1554.8 -0.78 1.00 0.11 0.45 0.96
GO6 |Longitudinal | 1377.0 -0.69 0.23 0.92 0.61 0.87 G21 |Longitudinal -874.4 0.44 0.10 0.79 0.19 0.97
Latitudinal 272.4 -0.14 0.20 0.29 0.28 0.70 Latitudinal -81.1 0.04 0.15 0.73 0.18 0.62
Vertical -704.3 0.35 3.97 0.66 1.03 0.94 Vertical 1359.1 -0.68 1.36 0.11 0.53 0.95
GO7  |Longitudinal 913.2 -0.46 0.15 0.79 0.34 0.90 [ G22 |Longitudinal 370.9 -0.19 0.05 0.60 0.21 0.81
Latitudinal 314.6 -0.16 0.11 0.11 0.17 0.85 Latitudinal -362.1 0.18 0.09 0.90 0.11 0.94
Vertical -1212.0 0.61 0.22 0.11 0.39 0.92 Vertical 2694.7 -1.35 1.87 0.18 1.15 0.92
GOS8 |Longitudinal | -2011.6 1.01 0.52 0.32 0.40 0.97 G23  |Longitudinal 800.7 -0.40 0.13 0.61 0.31 0.90
Latitudinal -536.3 0.27 0.38 0.21 0.30 0.83 Latitudinal 856.3 -0.43 0.14 0.72 0.19 0.96
Vertical -1139.9 0.57 1.36 0.64 0.73 0.89 Vertical 2207.4 -1.11 1.66 0.11 0.65 0.96

G09 |Longitudinal | -856.6 0.43 0.23 0.27 0.15 0.98 G24  |Longitudinal 420.3 -0.21 0.04 0.58 0.26 0.78
Latitudinal -42.8 0.02 0.24 0.20 0.12 0.79 Latitudinal 530.9 -0.27 0.07 0.27 0.13 0.95
Vertical -672.5 0.34 0.38 0.61 0.52 0.77 Vertical 2776.0 -1.39 0.10 0.31 0.28 0.99

G10 |Longitudinal 0.0 0.00 0.00 0.00 0.00 0.00 G25  |Longitudinal 766.5 -0.38 0.14 0.90 0.35 0.86
Latitudinal 0.0 0.00 0.00 0.00 0.00 0.00 Latitudinal 272.2 -0.14 0.08 0.27 0.20 0.77
Vertical 0.0 0.00 0.00 0.00 0.00 0.00 Vertical -1089.3 0.54 0.33 0.11 0.48 0.87

G11 |Longitudinal | -1452.6 0.73 0.52 0.27 0.25 0.97 G26  |Longitudinal 435.4 -0.22 0.14 0.10 0.38 0.70
Latitudinal 286.8 -0.14 0.34 0.69 0.25 0.70 Latitudinal -576.7 0.29 0.97 0.27 0.42 0.84
Vertical 232.5 -0.12 1.87 0.68 0.46 0.93 Vertical -486.9 0.24 4.01 0.64 1.01 0.95

G12 |Longitudinal | -223.3 0.11 0.18 0.87 0.28 0.64 | G27 |Longitudinal 602.0 -0.30 0.09 0.02 0.40 0.77
Latitudinal 484.8 -0.24 0.34 0.81 0.23 0.87 Latitudinal -502.6 0.25 0.91 0.28 0.40 0.83
Vertical -228.5 0.11 0.86 0.11 0.60 0.71 Vertical -1692.8 0.85 3.51 0.63 1.30 0.92

G13  |Longitudinal 18.6 -0.01 0.05 0.96 0.27 0.15 G28 |Longitudinal | -916.0 0.46 0.09 0.38 0.29 0.92
Latitudinal 661.9 -0.33 0.40 0.82 0.27 0.90 Latitudinal -909.1 0.45 0.47 0.71 0.48 0.88
Vertical -301.9 0.15 3.18 0.68 0.90 0.93 Vertical -87.4 0.04 4.65 0.64 1.50 0.91
G14 |Longitudinal | -770.4 0.39 0.26 0.44 0.24 0.94 G29 |Longitudinal | -1476.2 0.74 0.38 0.27 0.33 0.96
Latitudinal 943.3 -0.47 0.43 0.86 0.43 0.87 Latitudinal | -1458.6 0.73 0.63 0.27 0.24 0.98
Vertical -797.6 0.40 1.39 0.66 0.67 0.88 Vertical -1316.8 0.66 3.13 0.62 1.04 0.93

G15 |Longitudinal 561.2 -0.28 0.17 0.12 0.29 0.86 G30 |Longitudinal | 1366.5 -0.68 0.10 0.26 0.60 0.88
Latitudinal 1213.7 -0.61 0.37 0.80 0.28 0.96 Latitudinal 556.9 -0.28 0.06 0.07 0.31 0.82
Vertical -379.8 0.19 3.74 0.67 1.05 0.93 Vertical -1365.1 0.68 4.61 0.64 1.21 0.95
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Fig. 2.3.2.2.4 Coordinate variation of observation points GO1- GO6. Every sinusoidal curve is estimated by the
least-square method.
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Fig. 2.3.2.2.4 (Continued) Coordinate variation of observation points GO7-G12. The displacement of station G10
is fixed to zero.
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Fig. 2.3.2.2.4 (Continued) Coordinate variation of observation points G13-G18.
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Fig. 2.3.2.2.4 (Continued) Coordinate variation of observation points G19-G24.
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Fig. 2.3.2.2.4 (Continued) Coordinate variation of observation points G25-G30.
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Fig. 2.3.2.2.5 Horizontal displacement in the northern Fig. 2.3.2.2.6 Example of the coordinate variation at
region of lzu-Bonin Islands, 2000 - 2001. The a GPS station of G30 (GEONET). There is a clear
reference point is Tsukuba. The influence of the step change in the horizontal components in 2000.
2000 tectonic event also clearly reached Izu-Oshima. The location of G30 is indicated in Fig. 2.3.2.2.5.
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0 -2.2 -44.0 -24.4  18.8 [Dgree]

Fig. 2.3.2.2.7 Maximum and minimum principal strains of four GEONET points, G27 to G30, for three months from
July to September 2000. a: Distribution of four couples of maximum and minimum principal strains for four
triangles. b: Averaged maximum principal strain was 0.65 pstrains; the minimum was -1.82 ustrains; and the
azimuth angle of the minimum principal strain was 12.5 degrees from the north direction anticlockwise. The open
arrow denotes tension, and the solid arrow denotes compression.
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Fig. 2.3.2.2.8 Distribution of maximum and minimum principal strains from all stations for five years.
b: Calculating averaged from all line strains except lines close to the summit

Calculating every 46 triangles.
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because they received strong regional stress.
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Table 2.3.2.2.3 Comparison of calculated parameters of the strain field in Izu-Oshima between the
total period and the staging of the 2000 tectonic event. The azimuth indicates the direction angle of
the minimum principal strain from north anticlockwise.

Period Time Principal Strain | Azimuth| Number
Max[10™°] Min[10™°]| [degree] |of station
1999.11 — 2003.958 months 12.42 4.97 1.8 30
2000. 6—- 2000. 9| 3 months 0.65| -1.82 12.5 4
n d Before the exception processing » b Aftere the exception processing
e Distribution of strain velocity o Distribution of strain velocity
in the Izu-Oshima island in the 1zu-Oshima island
(1998.11 - 2003.5) (1998.11 - 2003.5)
I rlnjpaﬁsralﬁ I rlnjpaﬁs rain

34.48' 00" 50 25 +25 +5.0 *10E-06/Year 34 48' 00"

-5.0 -25 +2.5 +5.0 *10E-06/Year|

¢GPS station * GPS station

34 46' 00" 34 46' 00"

34 44' 00"

34 44' 00"

34 42' 00" 34 42' 00"

139 22' 00" 139 24' 00" 139 26' 00" 139 28' 00" 139 22' 00" 139 24' 00" 139 26' 00" 139 28' 00"

Fig. 2.3.2.2.9 Distribution of the principal strain before and after processing of the exception of the 2000 tectonic
event effect. a: The distribution before the exception. b: After the exception. The difference may be negligible.
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BRSO AE LRI RDIDEEZOND,

a b
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Distribution of Horizontal Displacement Distribution of Vertical Displacement
at Izu-Oshima volcano at 1zu-Oshima volcano
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Fig. 2.3.2.2.10 Distribution of the displacement vector by GPS measurement on Izu-Oshima Island. a: Horizontal
component. b: Vertical component. The stress field on Izu-Oshima Island may be complicated.
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AEiTIE, ¥, KBEKLZHBELZEAETVE S LI, BMREDEZ 52 THBREZEEFEICE ) 1E

D BEZR LA ZRE L, BIR e KT %,

EHIZ, WL OhDF A TOREIFEIIH LT, HRREFREMTIN X 2 B O % 21k % F 0T & G5
o THIZEY, WS ODOENFICLDEH Y — VBB ICEREDLEL I ENURTH D L 2R
L, 2.3.24T7) v FH—FRICL WV EROENFELHE T 57008 E T 5, B, HFRERLOFHEIL
Ansys L Ansys ver5.7 &\ 7z,

2.3.2.3.2 EHERETI

2.3 2. TR L7 £ 512, PFEKBOMBED & ST 3 720 DN T ADREOMIC, H 2 15 Ik
S % B KA 7 OBTTBIRO A B T 5 LHEETE 20 Z2C, KU E FIOWIBO 570
DARDE S HOMAEDEIZ L), BN SNAEHRAHNT 2L LT 5, 2O, AOTICE X2 7
FRIRIE SO R HAIC £ 2B/ 88 — Vs, EOREMIRC—53 20, $7, 20 LS 2RIk
Bh R BT 5o

2.3.2.3.2.1 HKRREHIE

ARERFIC X BEHEIE, 100RE T TORHNEEY b OBRKE TV THIUE, ARIUFFEDOFHEFRERE TI12605D.
WTEHEDSE T T 5. LAL, AR 2—2BIRR Ay Yy Z7oHI2E Y, GHERMEEL ISR RS, E
TFINS A= ORGEME R T 5720127 v Fh—=F 2 M5, 2 2 THNBEOREEIT) 2 LR 55,
EBIIMNOERRDBAFITHT 52 L1l b ENEAVNE L BB IIEHEEIIREL R, FHERIERIC
hhe TDI2®, PEORKEXSELZIZEHRNEL G2 THEMZFHEL, BSICHLTEDLLVWOEEFT
b, fENTIRE RIRE» 2R L 72,

2.3.2.3.2. 1.1 fH#iF1R

HANZENERD A0 EmICBIT AL, Sezawa (1926) LIk, WAWABERDSLNTWS, W
(1955) 233K 72 PR ER D EREZ I B AKE 25N - 72D ZE L Mogi (1955) 12& - TE L DKINZBIT 5
Wk AB7T— 7 ICEASh, v 7~vBEVORIOME R EICHH SN, TP, ZOETFVIE [EA-1L
NETFV] EMEEN, B4 RHREE) T — 7 RE LT — 7 OMFRICFIH S Tw b,

Fig. 2.3.2. 3. 1012, WIS u O PEROMFPORIDDOE ZAHICHLHFICAPORENI® 52 5, R
FanD XY To/hd3ne s, ENREOHFLO KT r QRN EITBIT 5K PEMU, &, $HiE
UAVAPES
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r

Ur = K(D2 +r2)3/2 (2.3.2.3.1)
D

lk:Ka;:?gﬁ (2.3.2.3.2)

LEXND, 2oC Kid
3a°AP
K = Z (2.3.2.3.3)
u

L7 %o Fig.2.3.2.3. 1121&, T OM&EN & A5 4i %
R o BB S LTI L TH %,

W, B S o BEE) T — & O T, FEERC
a L AP ZRDD L) P X3, K (1977) ©
ERFCLYEA SN LK,

_3AV

K =
A

(2.3.2.3.4)
VT, BRSO RREEIE AV 23R 5 2 LAY
Thbo WMLy OPEDHHETE S,

AfaTld, ENGEM%5%25 2 THREZIRZIT-C
NSO E KD, Fh & IRNTR L O EBGE % T
9 (2.3.2.3.2.1.25) . ZOBIIE,

2.3.23.2.1.2 V=Y A XK B EMiE

UZ
U
(@ == t, U
M '
D |
w4 xap
<83
"ared’
4
(b) 0020 ¢
— 0015 : —o—Ur (Horizontal) | _
£ —o— Uz (Vertical)
€ :
B 0010 [fororo e
o
8 g9
20005 [§ R
a A\
0,000 S P AAPAPAPAREABOCOO0E000KH |
0.00 5.00 10.00 15.00

Distance [r/D]

Fig. 2.3.2.3.1 a: Schema of the point source model
beneath the surface for the optimal solution. b: The
variation of displacement, Ur and Uz according to
horizontal distance, normalized by the depth of the
sphere. Ur is the horizontal displacement, and Uz is
the vertical displacement at a point on a surface.

(2.3.2.3.3) X&2H%,

WS LTHEMIZED S SWOREL TR S, ENTHE & FARE D> 2 2T 5o
Fig.2.3.2.3.20 £ 912, RS PEL B150km D 1/ 4O HLE S10km [ZENEREZ B E, EHEKFFEa

R=1000m
AP=1000atm

 R=2000m
AP=125atm

Fig. 2.3.2.3.2 Solid model for evaluation of the equivalency according to the source size. a: Whole solid model.

b: The two types of source model with the same value of K.
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A%, 1, 10, 100, 1000~6000m M13/¥% — > 2D\,
KEDxBEEL, ENHEPREEEZ T, MEHOE
fLZFE L7z W14, 0E10E Lize ETFEMEE T
=0, KPEMEIZr =D ORE TR L. 205
PEMEZD0% MR DL, AREZEETHE IR
B IRRTIR LR T, AR T3 %L L, SRIE RS
TO.5%LLEREL B, COREDIS, SHRIERTT
RAARERLECTEHET 8, PRIIESON0% E T
t¥5ZkEL7 (Fig.2.3.2.3.3),

2.3.2.3.2.2 HAENE

1.30

|- Uz(FEM)/Uz(Analitic,x=0.0)

—o— Ux(FEM)/Ux(Analitic,x=0.0)

0.80 [ -=memm oo

0.70
0.0001 0.0010 0.0100 0.1000 1.0000

Relative radius: a/D

Fig. 2.3.2.3.3 Relative radius a is more than 30 % of
D; horizontal and vertical displacements calculated by
the FEM exceed 3 % and 0.5 % of the displacement
calculated by equations (2.3.2.3.1) and (2.3.2.3.2).

KA TEN S - e Z 8 %2, SiR~O~ 7~ E e L72E 7 MU & ) EHRE SN 728E % v G -
fls, 2002, VaFF, 20025%), ZIH OFZEIE, RN ICEAL % 5 2 72 Dislocation €7V (Okada, 1992) 2 &
D, BHICENEZ 6N, 2OV —ZAETNVIL, HRTFHRFES TR TIZBWTERBICHO Lz LTw
% (Fig.2.3.2.3.4a)c L2°L, EBIIZZOIICHIOTE I ERHL L, RROERY 7 v 7 Ok T,

IR T E 25 TWBIETTH S,

ARERER RIS L 2Bl 2 2 &3, EF V2 TE EMIEICHRILL 2 THOWRETH 5 & v ) Fll
2ENL, ARTIE, 77y 7OMMEICELWEDZS A2 EI2LD, RRNHEBROMEL Y v 7 T

Tensile-crack pressure source

Z

X Initial

a -

W

D / AUx=0
i AUz=0
W
AUy
Crack:C

APx=0

condition

A Uy==Const.

Deformation

Rectangular board

T g =) n))))))))l

Spindle-shaped
board

Fig. 2.3.2.3.4 Definition of the two-type crack model. A rectangular crack of L in length, of W in vertical width,
and of zero in thickness is allocated in the half-infinite medium. a: The dislocation model (Okada,1992). Giving
the uniform displacement on the bilateral faces of a tensile crack, the crack is transformed into the rectangular
board. b: The model adopted in this study, named the spindle-shaped crack model. Giving the uniform pressure on
the bilateral faces, the crack is transformed into the spindle-shaped board.
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FEEZE 72,

Fig.2.3.2.3.41%, 220547075 v Z7ENHETFTNVOEFKFEE KT, Fig. 2.3.2. 3. 4a 13 dislocation model
THY, Fig.2.3.2.3.4b 1, AR THVWZEFTVTH D, KREL, BEHHOEIWTIESORVHED 7 5
v 7RIS -DIC, KO L) IEEREEORICEE I N TS ET 5,

Dislocation 7 )V (Fig. 2.3.2.3.42) OWPSLEE LTIZLLTE252 %,

AU, =0,
AU, =% Const., (2.3.2.3.5)
AU, =0,

22T, AU, i FENOBMN %2R T, ZOEFNVTIE, BOMBIZEIE, HIERIERE 25,
—%, ARTHRMHET5EFI Fig. 2.3.2.3.4b 1%, H#H4ett,

AUX(Z:—D)unC :AUX(Z:—D—W)onC =0
AUY(Z:—D)onC = AUY(Z:—D—W)onc 0,
AUZ(szD)onC = AUZ(Z:—D—W)onC 0,

9

AUX(Xsz/Z)onC :AUY(X:L/Z)onC 0, (2:3.2.3.6)
AUY(X:—L/Z)onC = AUY(X:L/Z)onC 0and
AUZ(X:—L/Z)OnC ZAUZ(X:L/z)onc 0,
Db &, ML
AP, =0,
AP, =+ Const., (2.3.2.3.7)
AP, =0,
#5258, BOWBIIHERICERT 5, 22T, AP, i FENOENERT, 5%, IhzEHiEls 5
JETNENRZLIZT S,

2.3.2.3.2.2.1 (*IEHEMEDY Z v 7FRSIIHT 2 &kEMH

WisERL 7 F v 7 BT IV E Fig. 2.3.2.3. 5D L) WP EREHOPICEE —EE N2 5272 &, EDITX
>T7 7 7 OFBEMESED L HITEBILT 0%, HFREZFHEZIT) 2 & THRE L, MITERIZ40 G Pa
L7z EHEORE K OHESME, Fig.2.3.2.3.48 X 0K (2.3.2.3.6) LFEETH S, BEEFVIZ, 30
km . FO7ay 7 OFIZ1I0km WEONMTa Yy 72X AT 4 7L, TO—HICKESL/2, SFEHAIONEW
D75y 7 EENW (Fig.2.3.2.3.5) X=0KUFY=0DHIINLTHMERSEEE25 2 CRHET 5720, it
HRERIZ, 60km X 60km X 30km D72y 7 DHRIZLXW D7 T v 7 BiEWLZ E EEMTH B, SMIl7Ta v
7 OERE TV OWESEME, DToLB) EmPAMIABE L, EHZABRTGTH %,

AUX(X:SOkm) =AUX(Y:3Okm) ZAUX(Z:30km) =0,
AUY(X:30km) :AUY(Y:30km) :AUY(Z:30km) =0, (2.3.2.3.8)
AUZ(X:3Okm) :AUZ(Y:30km) :AUZ(Z:3Okm) =0.

WEDRA Y Y VA XNE7 Ty 7EH%2100m, WHI7T Ty 7 OMER%Z500m & L, FhPDAHIsMilE kT
6000m ¥ THMET 5, BITZ 5 72 DFENIZL.0%10" 8 [Pal #5272 L%#10km, W% 1km & LT, #$*
HASREZ T 7 FIETOESD 20.25~4. 0F TEZ TR XD, 75 v 7 ORWEALELRTE L2,
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Z
|

Meshing size

- 500m . .
Meshing size

- 100m

Symmetric boundary condition

Fig. 2.3.2.3.5 Definition of the solid model to check the dependency of increasing the crack volume on depth D.
This is an example of the solid model when the crack is 10 km in length (L) and 1 km in depth (D).

Fig.2.3.2.3.61%, L=10km, W= 1km, D= 1km ®H#Z, 1.0%10"8 [Pa]l OFENDMbo/zb ED s 5
v 7 IROWIH 2 7790 Fig.2.3.2.3.6alx, 7 J v 7 OHMRETHS X=0m OBOHELND1/22 5y 7
Wiz RL, Fig.2.3.2.3.6bi%, 9 —2D27 F v 7 OPRETHS Z=-1500m TOKFELMD1/ 427 5 v
Z Wi & RT . M E b, $ERIOEWEREZ RT . ZORAOMRREMNEE, 13.07%10"6[m3]& %5,

759 7 DEEE W=1000m [ZFEE LT, &% D=0.25 0.5 1.0, 2.0%04.0km & Z 272 & X DK
B oAb % Fig. 2.3.2.3. IR T o ST L CRBIME X RIS 5, &< R 138 E0Z bk
KEWV, ZO54iE,

AV =350/D+1.272 (2.3.2.3.9)

T, EPEhs,
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z 145
a |
140 }
Half vertical cross-section | 500 < AV =350/D +1.272
(X=0m) 9 135 |
1000 %
) - A
Z 13.0 a
B
1 -1500 125 1
12.0
5 2000 0 1000 2000 3000 4000 5000
D [m]
Y < 1'5 1'0 0'5 00'2500 Fig. 2.3.2.3.7 Variation of the increasing volume of
’ AY-[m] ’ ’ tensile crack that is 250, 500, 1000, 2000, and

4000 m in depth (D), fixing the vertical width (W) to
b 1000 m. It is monotone decreasing according to
depth, and the rate of change is larger when the depth
is shallower. This variation is fitted for the
Y Quarter horizontal approximate equation AV = 350 / D + 1.272.

' cross-section (Z=-1500m)
12
1-0 “,‘ . . 250
= _ e —
> 08 200 |
< 06F e AV =13.72 x W1.9944
04} S 150 |
02} f
0-0 'l L L L @] A :X < 100 i
0 1000 2000 3000 4000 5000 6000
X [m] 50 |
Fig. 2.3.2.3.6 Transformed shape of the crack source 0
with a pressure of 1.0x108 Pa, when the crack is 0 1000 2000 3000 4000 5000
10000 m in length (L), 10000 m in width (W), and W [m]

1000 m in depth (D). a: A half of a vertical cross
section of X = 0 m, which is one central plane of the
crack. b: A quarter of a horizontal cross section of Z
= -1500 m, which is the other central plane. Both
cross sections are approximately spindle-shaped.

Fig. 2.3.2.3.8 Variation of the increasing volume of
tensile crack that is 250, 500, 1000, 2000, and
4000 m in vertical width (W), fixing the depth (D) to
1000 m. It is approximately in proportion to the
second power of W.

2.3.2.3.2.2.2 HEEMEDY v 7BEIIXHT B&kFHE
WIZ, 2.3.2.3.2.2.1OFMT, 77 v 7 LioES % D=1000m I[ZEE LT, 77 v 7 DRSS HMORES %,
W=0.25, 0.5, 1.0, 2.080%. Okm &%z 7:& & OFMBINEDZEILZ Fig. 2.3.2.3. 813 ZO5F0,

AV =13.72W "%, (2.3.2.3.10)

T, PN, 7Ty 7 DES W OK 2 FIZHET S,

LLY X=0TH27 I v 7 OREERISHPRIDE Y 37> T, B33 2 8B nEo 54, 4
(22, 0FIZHBIT 5139 Th Do Fig.2.3.2.3.91F, KESTEEINAY T v 7 0 EITH S J5 1001025 M FE A
FIL729 MOBMNNRZ MVvE, 7579y 7 DEE W THELLTRLAEZDDTH L, LT WIS, RS HO
5 D AS00EICHEFA L TH Do N7 PVORHIDKENKVIFIEWHFKEVHOENTHD, WAKEWIZ
E, 77y 7 ORIKIEIHE EFICH -EONDL X IIERT S, TDLHIT, JEIAEDDITHECTEIRD DT AU
BipgoTWd, TNEZ Ty 7 BROBEESHAIKET2H0LHEMEIND, LoT, 77 v 7 BRITEEITIX
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Displacement vectors

0 0.0
o1 < W =250
% <— W =500
0.2 <— W =1000
<— W =2000
03 <— W = 4000
-0.4
=
05 S <
<
-0.6
0.7 Cross section of crack
(L =10000 m, W = 1000m)
-0.8
-0.9
‘ ‘ ‘ ‘ -1.0
0.0010 0.0008 0.0006 0.0004 0.0002 0.0000

AY/W

Fig. 2.3.2.3.9 Variation of displacement vectors of nine points that are aligned vertically with equal space on the
crack is calculated at every width, and the amplitude of vectors is normalized by W. For the sake of
conspicuousness, the amplitude of only the vertical component is emphasized 500 times. The thicker arrows
indicate the displacement vector calculated at larger W. The bold line with open circles indicates an example of a
half cross section of the crack calculated at L = 10000 m and at W = 1000 m.

ABLANE R Y 72728, SEATITIE2. 031213 7% 5 2\,

2.3.2.3.2.2.3 (#IEHEMEDY 7 v 7RI T 2 &kEMH

—J, 79y 7 OLEHEOHESED=1000m, 7 I v 7 DERIFHOELE W=1000m IZFEELT, Z75v 72
DOE &%, L=250, 500, 1000, 2000 04000m &% 2 7z & & OFRMERINE 2 LT 5. COFERIE, 7597
RO T A7 M (L/W) 1SR 2K ERT 2D TH D05, RSOMKIFEEZPERL-0T, kL
ATl Ve Fig. 2.3.2.3. 101k, &7 A7 MU T 2 Z=1500m FHTD1/427 5 v 7 KiHTH 5.
Bl X 1x L/ 2T, o Y I3Z5RKEMETHEILL TH 5,

s, TANRY MRISHY 2 AR O LI Fig. 2.3.2.3. 110 & B Y &2,

AV =—430E06 (W /L)+1.32E07 (2.3.2.3.11)

T, P EhD, WLIEZ 7y 7 DRROTAXRT MNETH S,

2.3.2.3.2.2.4 Dislocation E7 IV & DHE

WG\ Z 2L % 5- 2 72 Dislocation € 7V (Okada, 1992) 2 X - T, HTIICEHHE SN2 RMTOLH)
Wy —vb, WSS Ty 7 BT IVTRMESNIZEBI N Y — LD A 1T 9. Fig. 2.3.2.3.12a 1%, L=10000
m, W=1000m, D=1000m T 1m DZEMH 5 2 & N7z Dislocation €7 )V TOMEHMOEE VY — T, 3K
SN Lize —H, ARCTHRMLAMNER Y 5 v 7 7 Va2 UHICE &, MRETOEMRT bV,
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Quarter horizontal cross-sections of the crack Variation of volume for W/L
(Z=1500m) 1.4E+07
D = 1000m (Fixed)
0 W = 1000m (Fixed) 1.3E+07
&
<% [  Aspectratio E. 1.2E+07
06 b —— WL=0.025 2
i‘ —— WI/L =0.050 1.1E+07
> 04 F —— W/L=0.100
02 } T WIL=0200 1.0E+07 : : : .
— WIL = 0.400 0.0 0.1 0.2 0.3 0.4 0.5
0.0 : : : WL
0 02 0.4 06 08 1.0
X1 (Li2) Fig. 2.3.2.3.11 Variation of the increasing amount for

aspect ratio W/L is depicted, and is approximately

Fig. 2.3.2.3.10 Quarter horizontal cross-sections of . ; )
fitted for a linear line.

the crack for every calculation of the aspect ratio t (W
/L) at X =1500 m. D and W are fixed to 1000 m. X
on the horizontal axis is normalized by L/2, and Y on
the vertical axis is normalized by the maximum
displacement.

Solid model for calculation

z

Crack source

(L=10000,W=1000)

Dislocation model (AUy = 1m)

a == == ==

-30 0 30mm -130 0 130mm -80 0 80mm
Y Y

.
20km| = e X
.

20km
AX displacement  AY displacement  AZ displacement

Spindle-shaped model (APy = 72.8MPa)

b = ==

|

-30 0 30mm -130 0 130mm -80 0 80mm
Y Y Y
$ -
20km| = - X X D
» 9 - ——

20km
AXdisplacement  AY displacement  AZ displacement

Fig. 2.3.2.3.12 Comparison of displacement patterns on the surface according to the two-type crack source model.

A crack of 10000 m in length and 1000 m in vertical width is placed 1000 m under the surface. a: Three-
component displacement patterns calculated analytically with the dislocation model with an aperture of 1m. b: The
patterns with the spindle-shaped crack model, adopted in this study, calculated by the FEM at a pressure of 72.8
MPa.
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Spindle-shaped model (A Py = 72.8MPa)

a ] 1 ]
-30 0 30mm -130 0 130mm -80 0 80mm
Y

.
20km - - X
.

Y
—r
d hd
20km

AX displacement  AY displacement  AZ displacement

Y
| o— X
e

Difference between two source models

T R U

-3 0 3mm -13 0 13mm -8 0 8mm

b Y Y Y
A B
,;:(x o X P X

A X difference AY difference A Z difference

Fig. 2.3.2.3.13 a: Distribution pattern of displacement with the spindle-shaped model (the same as Fig. 3.12b). b:
The distribution pattern that subtracts the displacement vector of the spindle-shaped model (Fig. 2.3.2.3.12b) from
that of the dislocation model (Fig. 2.3.2.3.12a).

Dislocation € 7V DR 7 bV & DED BAFFMDER/NE 72 B117172.8MPa % 7 T v 7125 2 7o R o £
BHANY — U HFig. 2.3.2.3.12b TH B MHAIZITE A EENIE R, TEOMHBERENZ99. 96%, FEHERAIX
2.80mm THh -7z, B, §HEIE LMZER L250m MEO 7 ) v KOFEH6561T1T - 720

MHEDENE LT T5720I12, BRNOZEDSA4 % Fig. 2.3.2.3.13b 12" F, Zhid Fig. 2.3.2.3.12b »
5Fig.2.3.23.12a %2 Z LW DTH b, Fig. 2.3.2.3. 132 3HisEM 7 5 v 7 EFTNDEN /N Y — T,
Fig.2.3.2.3.12b ¢ (U TH B, b DEMAT—NVIE, adD1/10& LTHb, 3200 med, HFEOEETH:
PR EEHT DD 575, EEMEOAQI0% LT TH %,

L) REHEE, RUEROZ I v 7T, RE D= 1.2E+07 _100
250, 500, 1000, 2000} 0f4000m TATVy, T ZFND 52} ©
. - . e . E 1.0E+07 } 490 QO
RETHRDIMBONY — U H—FT 5 L9 %, HEils © ) ©
B . e . Q AV = 0.0440 D2 + 9750000 I
7 7 BT VORN EHAHIMNEZ RO (Fig.2.3.2. S 5oe.06 | [ 50 ©
3.14), x, X,

SR 2 5 5 7 7V OENEILH, 2 60806 | {73

AP = 46240000 D0-0636
_ 0.0636 4.0E+06 . L L L 60
AP=46240000 D ? 0 1000 2000 3000 4000 5000

(2.3.2.3.12) D [m]

Fig. 2.3.2.3.14 Variations of crack-source pressure
THEE S, HHRMINT, ELLAIZONZFDHMEIT/N and the increasing amount of crack volume, best
e fitting between the distribution patterns of
° displacement with the dislocation model and that of

77 v 7 DRI, the spindle-shaped crack model.
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AV =0.0440 D* + 9750000 (2.3.2.3.13)
TRIN, HIHBENTED L0, R BHICONTOHMFIIRE %5,

2.3.2.3.3 BBEHEOEREHLE
PEREOHHREE % EEOETFEETNVOERELETHMHT L, IS OOENFEO B OH#EC X
HHHEAEH O BEEZHRT HUEDNDH B JENEDOERY) 2 — 2D b o TWARWIRD  IZIZREIZ V6 213, 2
DOULEE L2 ERIRE DR 0S4, EIRFE M O R ERRE DB BB 5D ETH L% 51F, ELhdbyE
WX MERHEOEN &, HFREFLOFRICE 2HEBRMOEMOENL, 15—t ¥ MIbii7zzwv (1.3.4),
ZNMW XA TOY I 2 b= 3 »Tld, 2200 NEOH OB DFEFEO ST OR4E, o
FENFIC L 2 HERRMENMNZEREHLES L3 T, BEROENEZELETFTVEZEETE L7

2.3.2.3.4 EEOWEISEZZHE
COFITIE, AREZHEICIAYIaL—Ya VEHBICHWA2OO, FEREBKILUETZOFEMEOEMIEE
B2 7-FREFVEERL, SRRSO 26 %2R, BWIEOREBIZXAZZEIENL I E2RT,

2.3.2.3.4.1 BEFETIVORE

HREFFEHEH AR Y I 2L =Y a Y2179 Solid model
B, BEREFVOBREL TR, W2 525628
WX BB L BB T LI LIl b, CORER
Y 572012, F2HuLL72#80km MUy O #iH o
W S60km OV AR A FHRFE L Lz, FUKBIIRE
#13km, EEH 9Okm O EZ 23D T, Z OFMHE
TYIalb—2a VEtETE, WREGZ 5 27280
FEDAFEY L EGHOEZEEZRWNY Rb % THED.
Fig.2.3.2.3. 1512, AMEREIZ L HEREIF I L
THOWEERETFVORKRD EFHE R T
FHZRZ+X, bz +Y, Ehz+Z 3 5HERHME
R E RS,
BERETFVOMILIE, XY Pl ETIEZMAELZEKT
HFMOET ) TEFR L. TOMMIE, ARERHE
O, EEZUIAEZICA Yy ¥ v 7T HBEHNTH
B rE. WEMIBITLHEBEAS LGS LRI, Summit area: 250m triangle
EEARBEESREPEET 555 Th b, 22 TEN : : O
RIRE R E Ve X IERZ®, YIERM%ER, Z1EhN
M k& & Lz,

WRME AL, B2 & E020km UG O HIE#FIB O} - F
TI26000m FIKS, 2O HHITIZ500m, & 512, HIEAS ‘Land area: 500m triangle

Y (North) 7

X(East)

Surface meshing

B 72 WTE AR L O 4% 2 km O FEIR T, 250m & Ocean area: 6000m triangle

L7z 72720, BllS Tl I N7 — 7 Lok %E 1T _ o _
. . . g Fig. 2.3.2.3.15 Definition of a shape of the solid
IRERD 2720, 3BHLBMAIL, €I ERBEVIE model used for deformation simulation by the FEM,
SHBEEORDY E L. EoT, EllEIcHET 24 and meshing scale on the surface.

TR O MM, IEMEIIIE=MATE 813 7% 5 2w,
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Fe Lo — 413, ELPEE 02500050 1 BiE# M 2 H v, @EOME 7T — 718, i ERE T KEER D
5000073 1 HEEHIZIX A & FE A I 726

2.3.2.3.4.2 #FEEZERLAVHEEDOHE

T3, HMARENGOBIE LT, ERIREIFIC L 5 REN % A RERE TR S 72, Fig. 2.3.2.3. 1613,
EOHILERO 7 E3000m (2 FE1000m DFEERZ#E X, 100MPa DE D% 5.2 728 &, EEOMEE Eo 7Y »
FETOER Y- (AEH) &, WEZZELZ2VWEEOE# Y - (BEH) THb. (a) 29KFK
55, (b) DERERADENTH Do M8 —2 D, MEOEEDOE ORI TIFICENEHE TH S,
Fig.2.3.2.3.171%, HWEE L OEMR7 P2 OHIEA ) OEMNRT PV EELGIVFERT, X7 Lo
HETRLIZLDTH S, (a) 2KFES, (b) PERERSEMTH L, X7 PIVEOKE S, WEELTO
N7 MVOREZICHBILLTH D, TNHDOERKIE, KFEEGTROE0%, SFEKDTDRH25%IEL, wih
HbHBEOHLORBTH %,
CCCRIENBROBRSEZFE L 1B ZR LD, EHROBERSEL 2HEEEE, HoHVIE, HEIHE
MTHHIEEAEIREL LY N =V I3EMIC R D, ZDXHIZ, X VMIBICEILID LA TORETIE, &
DHOTHEZZRLABRERBEICLIER Y I 2L —va VPR ETH b,

a b

34 50' 00" 34 50' 00"

Spacial Pattern of Horizontal Displacement Spacial Pattern of Vertical Displacement
at Izu-Oshima Volcano at Izu-Oshima Volcano

Horizontal Displacement Vertical Displacement
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Pressure Source
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13920'00" 13922'00" 13924'00" 13926'00" 139 28' 00" 13920'00" 13922'00" 13924'00" 13926'00" 139 28' 00"

Fig. 2.3.2.3.16 Spatial patterns of displacement calculated with the actual topography of Izu-Oshima (open arrow)
and without topography (solid arrow). a: Horizontal component. b: Vertical component. Spherical pressure source
with a radius of 1000 m is given 100 MPa on the surface.
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34 50' 00"
The difference of horizontal displacement
between FEM and MOGI Model at Izu-Oshima Volcano

ﬁ The rate of difference to theoretical

34 48' 00"
@ Pressure Source

[D=3000m,R=1000m,P=-1.0E8Pa]
34 46' 00"
34 44' 00"
34 42' 00"

13920'00" 13922'00" 13924'00" 13926'00" 139 28'00"

b

34 50' 00"
The difference of vertical displacement
between FEM and MOGI Model at Izu-Oshima Volcano

|25:%‘.> The rate of difference to theoretical

34 48' 00"
@ Pressure Source

[D=3000m,R=1000m,P=-1.0E8Pa]
34 46' 00"
34 44' 00"
34 42' 00"

13920'00" 13922'00" 13924'00" 13926'00" 139 28'00"

Fig. 2.3.2.3.17 Patterns of the difference vector between the displacement vector calculated without topography

and the displacement vector calculated with topography (Fig. 2.3.2.3.16).

a: Horizontal component. b: Vertical

component. Vector length is normalized by the displacement value calculated without topography. At a maximum,
the difference of horizontal component reaches 60 % and vertical reaches 25 %.

2.3.2.3.4.3 RBID5IC K BB OZE

2.3.2.2T&, PFERETHN S NP0 2 KPFE
2o, BARABOHFRIEHTICH S HNIETIZIFHHT
DL L7, RAHMORSHEHEBELTWAHERL
7oo F 72, P E AL, K FEE KDL 42 Micro
strain/Yr, #x /3 3E A A%, 97 Micro strain/Yr T, #&
KREEADOHAE, N7.EW THbHI LERLI, 22
TlE, CORMRGORBE EOEE) %, B HIZIC
M 2 R30S )55 CHADTRED &9 2%, A BRERE
o7y Ial—va yTHlEID A,

RRKEEALERNDEEADETH H7.5 Micro strain
DEADS, HIAHEIAEL S L H RIS TIHGDO Y I =2
L—va vy EFVEiELk (Fig 2.3.2.3.18), Hfk
FHEE TV OmMACICT L 72w E S, A2 50.75
MPa DN & 52 720 MOMHEEAZUTOLEELH T
H5b

AU gy w2y =AU 7=y =0,
AUX(Y:W/2) :AUZ(Y:W/Z) =0,

AU y(x-1/2)=0,

AUy x=_1,2 =0,

AUX(Z:—D) :AUY(Z=—D) :AUZ(Z=—D) =0.

(2.3.

Solid model for calculation
-0.75 MPa Y ;Z\

+0.75 MPa

A Uxr=-wr2)= AUzy=wr2) =0

A Uxer=wr2)= AUzy=wp2) =0
AUxx=L2) =0

AUxx=-L12) =0

AUx@z=p) = AUy@z=p) = AUzz=D)=0

Fig. 2.3.2.3.18 Definition of a shape of the solid
model used for deformation simulation by the FEM,
and meshing scale on the surface.

2.3.14)
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-70mm omm 70mm

,%: )

Fig. 2.3.2.3.19 Distributions of the displacement in the whole surface for every three components by the
simulation under the condition indicated in Fig. 2.3.2.3.18. a: Longitudinal component. b: Latitudinal component.
c: Vertical component. These are described by interpolating calculated displacements of 8,000 nodes on the
surface. The red regions indicate increases, and the blue regions indicate decreases.

C Vertical component

60mm 65mm 70mm

34.750]

139.350 139.40 139.450 139,350 139.40 139.450

Fig. 2.3.2.3.20 Distributions of the displacement focused on Izu-Oshima determined by the simulation under the
condition indicated in Fig. 2.3.2.3.18. a: Longitudinal component. b: Latitudinal component. c¢: Vertical
component.

Fig. 2.3. 2. 3. 19\C & O & By i 53 Aii % 3 B R o D454 I%, HFKRIHIZ BT 5 #8000 i 1i T O FHEAH
PO EINTZbDTH L, & BITHRMBBEM, FAWMDEZEKRT 5, #HLHE, WREGOELELEATYS
DT, EHLTH LW,

Fig. 2.3.2.3.19a 3R TH %o FUREBOIRMICIE, MHEEL T 7HFRET L2702/ L %5
TWb, FEREDOZORICH L2 TIIRFANOEE D HBR L TW5b, N T 7 O FEO B R 64
T, WIS HTNOEFIHE L Twb, SHICARTEZ 2 L T2 0BRSS T b A TANOE#) )
BHETHD, 2F ), 2ELMIETIIIMINIEIRT 2 @R 5N 5, Fig. 2.3.2.3. 19b 3 FEALE S TH 5.
FEDI A X0 BALHAICIGHE L Tw 525, TOEGIELT L —ETld %V, Fig.2.3.2.3.19¢ iZ LK
5Ch Do KFHIMOBEFERE DA TR %2R T,

W2, FERKERLOHIFTOKI20km U5 2 7EMIC 2% (Fig.2.3.2.3.20)0 R 3L 357DI2, #I—A
=V OHREIZVTNRL T L %o TWiv, Fig. 2.3.2.3.20a IEHEK S TH 50 EERMICH G OB A
FHBLTWA2%, LN E/hsv, BEORETH 3mm BEOMEEL 20, £ATHO.3 micro strain & 7
bo G2 EARLEOKRE ZIXFILIIC-7. 5 micro strain TH 5B DT, TDR 4 %IH 725 MEFEADERN
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MICFE L 722 Ll b, F72, BALICEDZ 2T TWAIZH D ST, B oSEMAEIL TS FhTwn
B2l Dhb, TNRHALOHWBIKELTWE L) TH L,

Fig.2.3.2.3.20b I3FIL4 T, MR ENIHEAEMNPOLDETRLTH S, BOFHEILTHI0mm FEE DMK
L), FEATHKO. 8 micro strain &7 b, MALPEEOEALOHIZBWTY, MIEORBIZX ) HENELT
Who 52 72EARYOKE E1E-7.5 micro strain TH A DT, TORHI0%IZH - LMREANTEELLZ LI
%%

Fig.2.3.2.3.20c X L P C, BEEOBWINIEEREENKE {, MEOFERHREIZIZT—HL TWb,
INohs, UTOZENF R 5,

c FALESE OILIBIS T, IR OMBIZ L - T, MW TIIAREIEER T 2@ TEET b,

c ZOFEMTT, FERBIZBT 2K FEHMOEAEZ, FHHREILIGEEA RIS L CHRIE T 4 % DM,
MAL T TL0% DR & 72 72

- EVAHROERIE, EEICHRT 5EREE RS,

DbErs, MERETBMI SN LR Y — 2T 5012, KBRS EHWEHRIC X 5 &, KPS
ZHHATETHURED ETHRGZHATTLILIETE RV,
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2.3.2.4 EHBRETIVORE
2.3.2.4.1 Uy KY—F%

2.3.2.4.1.1 JUy FH—F&%

2.3.2.2.5THRML72L 912, BMlFT—5 %20 OOBRENEZT CHERBOMBRER %HHT 52 21k
#E L %ﬁiﬁﬁﬂ(mg2&22m>%~ﬁﬁéfwf O LD DFIRIEDIEOMIZ, KPP H
SRR O EB 2 HH 57200, BRI HINCY 5y ZIRENEEZGZ 52 EBAEb LW Ebh
%o S OIIITEHFR O R H Y 22 IUHE 2 3 5 72012, IHTHE T OEIBICPERE N REA B 2 EREFTF L, £2
T, INB3DOENBEDINT A—F A IZEZ RS, MBRICENLIEBH 2 AMERILETEIRL, Chesl
HWE & DR TR/NE R BINT A —F KD T2,

2.3.2.4.1.2 INTX—4
JENIEIL, 22o0kE 1T >OBRONEEZRA L7z, BRIREFEDO 8T 2 =51k, 8E (X), #E (Y), b
DEE (Z) ROES P) »ohb, —HHLOAMED/ S5 2 =51, #F (X), &E (), ERoERg (Z2)
T (P) ofs, KFHmOKRS (L), ETHRONE (W) b5 KEEHE Y oFL (Azi), KOKFED
50RMA (Dip) 2°57% 5. WEOBRMIFI0° CTHRELA, 0EELIE, HMERMIIERLTLIEN)IIELETHL,
2ODENERDH B, —HIZIRIE, 2 PGEIR E 35 BilRIEO 77 v O oI, #E139. 3891°
E~139.4163°E, 34.7234°N~34.7582°N ®3000m x 3897mT, 55?7 ) v Nix 142%500m? IE =M% &
Fo RS OREEIX3000~10000m OHPHD1000m B TH 5 (Fig. 2.3.2.4.1),

THERO 7 v FOFm Eo#BE X, #1139, 3905° E~139. 3973° E, 34. 7215° N~34. 7273° N ?625
mX750m'C, 12807 ) v FiZ1A250mDIE=AE % 2T, RS OREILHEE -375m~ i H T 1000m O #
PHC, i Fi3125m ke, 0 Fi3250miRTHh 5 (Fig. 2.3.2.4.1),

FIW G ORI E 727 v FO-E Eo#PHIX, #8E139.3945°E~139. 4081°E, 34.7195°N~34. 7350°
N ®1250m x1732m T, 158027 v Fid1#22%500m  Definition of parameters for tensile crack
DIE=ZMA%E 2§, RS OBLE I1X1000~5000m @ #i PH A U (Z)
1000m BIF T 2o 1S ORLEIX1000~5000m O FEHH o> North(Y) P
1000mM kB TH 5 (Fig.2.3.2.4. 1) KFEH Mo E S

(L) 138000~120000m o #i P ©2000m K, 1 J5 1)
DOJE X (W) 1x250, 500, 1000, 2000, 3000k U¥4000m,
Tty (Azi) &, RKEFEID 120 ~N40°W @ #i P @
5°MkE, KUtk (Dip) &, *10° D #iBH O 2 B b
THhb (Fig.2.3.2.4.2)

JEJNZowTid, 320 e b2, fLEME (100
MPa) THIRMOZHZEHLTBE, 1y —Va L : 7500,10000, 12500 and 15000m
VLT, FOMBEIZHE ISR EZ T2 JBERKTIE, 0.1 W : 250, 500, 1000, 2000, 3000 and 4000m
~100. 0MPa ¥ TO. IMPa #512, HUHEK T, -0.01~- Azl : 0, 5,10, 15,20, 25, 30, 35 and 407
0. 00001MPa % T0.00001MPa ﬁa:a_ B LT 12D\ T Dip : -10,-8, -6, -4, -2, 0, 2, 4, 6, 8 and 10°
&, 0.1~100.0MPa ¥ T0.1MPafBiZ, £ # L —3 3 Fig. 2.3.2.4.2 Definition of parameters for the tensile

Y ERFFolre FRUSDIST A —FIZonTIE, TRT crack source model. Parameters consist of horizontal
' length (L), vertical width (W), azimuth angle (Azi) from

D EDVEDHREFRE R Z1T 5 72, the north, and dip angle (Dip) from the horizontal

B, EEOTVIE, B39 4000, Jb#34. 735° plane in addition to longitude (X), latitude (Y), depth
(Z) of the center point on the top edge of the crack,
ZRME LHREERE 220 XMERT, YWE  Jngincreasing pressure (P).

East(X)
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Distribution of grids for search

34.775 §
OOOOO0a
MOOOOOo
.
3475 %DDEDDD
OOOOO0a
MOOOOo
[eYe](e![)[(e) I/ I/ |
o oo
kg0 O O[O0
34.725 Ego@[}[ljmm
347 R
139.35 139.375 139.4 139.425 139.45 Okm -15km
Okm 0o
SoRR00 [_] Main spherical source
Heopeg
O Tensile crack source
<>Sub spherical source
-15km

Main spherical source
Longitude : 139.3891° E ~ 139.4163° E (3000 m)
Latitude : 34.7234° N ~ 34.7582° N (3897 m)
Depth : -3000 m ~ -10000 m

Tensile crack source
Longitude : 139.3945° E ~ 139.4081° E (1250m)
Latitude : 34.7195° N ~ 34.7350° N (1732m)
Depth : 1000 m ~ -5000 m

Sub spherical source
Longitude : 139.3905° E ~ 139.3973° E (625m)
Latitude : 34.7215° N ~ 34.7273° N (750m)
Depth : 375, 250, 125, 0, -250, -500, -750 and -1000 m

Fig. 2.3.2.4.1 Arrangement of grids for the search. The squares designate the grid positions of the main sphere; the
circles designate the grid positions of the tensile crack; and the diamonds designate the grid positions of the subsphere.
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2.3.2.4.1.4 FREFHE
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2.3.2.4.1.41 KFMEDRZEDH
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HHMEZ L TWD, ZOFANIIRESR RN & 2 ERT 5,

7y P —FI2 X B REMOMEIX, X=500m, Y=866m TdH 2%, SN THZ ) v F¥—F D5k
EE < E TV, #il SNZ2HAR2HIE, ZZORREED X=600m, Y=700m DH7=)H L) 5SbLVI#E
WCHRB72H59E0) DRSNS,

Fig. 2.3.2.4.61%, FHIOWEOH RO ETOMREDNM TH 5o FEHEAR 2 O SE M ALV - B B 55 1A)
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34 50' 00"
Distribution of Horizontal Displacement
at Izu-Oshima volcano
(1998.11 - 2003.9)
Horizontal Displacement
Observation
5.0[mm/Year]
34 48' 00" =) Calculation
5.0[mm/Year]
34 46' 00"
34 44' 00"
34 42' 00"

13920'00" 13922'00" 13924'00" 13926'00" 139 28' 00"

Fig. 2.3.2.4.3 Horizontal location of three pressure
sources determined by the grid search method, and
the distribution of the horizontal displacement
calculated by these pressure sources in addition to
the distribution of observed displacement. The red
circle indicates an inflation sphere source, and the
blue circle indicates a deflation sphere source.

Inflation sphere source
34.8250 ¢

34.80

34.7750

34.750

34.7250

34.70

34.6750H
139.3250 139.350 139.3750 139.40 139.4250 139.450 139.4750

e Grid by using the search
@ The least error

Fixed parameters
Z =-7000m P =16.2 MPa

Fig. 2.3.2.4.5 Error distribution according to the
location of the center of the inflation source on a
horizontal plane. The color distribution is indicated by
interpolating the standard deviation of displacement
calculated for every grid.
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34 50' 00"
Distribution of Vertical Displacement
at Izu-Oshima volcano
(1998.11 - 2003.9)
Vertical Displacement
Observation
5.0[mm/Year]
34 48' 00" — Calculation
5.0[mm/Year]
34 46' 00"
34 44' 00"
34 42' 00"

13920'00" 13922'00" 13924'00" 13926'00" 139 28'00"

Fig. 2.3.2.4.4 Horizontal location of three pressure
sources by the grid search method, and the
distribution of the vertical displacement calculated by
these pressure sources in addition to the distribution
of observed displacement.

Tensile crack source

34.8250

34.80

34.7750

34.750

34.7250

34.70

34.6750 E—
139.3250° 139.350 139.3750 139.40 139.4250 139.450 139.4750

e Grid by using the search
@ The least error

Fixed parameters
Z =-2000m L = 10000m
P=67MPa W =1000m

Azi =N20° E
Dip = 8° (North down)

Fig. 2.3.2.4.6 Error distribution according to the
location of the center of the crack source on a
horizontal plane. The isolines appear parallel along
the direction of NNWSSE.
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2.3.2.4.1.4.2 REDEREDT
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Fig. 2.3.2.4.7 Error distribution according to the & 1-2000 [m]
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Fig. 2.3.2.4.8 Distribution of the standard deviation
for the source depth. a: Inflation sphere. b: Tensile
crack. c: Deflation sphere.

— 266 —



ARG FEHTHAM & 55537 2008

2.3.24.1.4.3 7799V —=ADINT X —LZDERERT

7597 ) —=ADINT A =5 ORIZERRE DR L D L%, BICEE, EE, Hfify, RA®NMDLL,
NEHDIST X —F DEREG i & i $ 5o Fig. 2.3.2.4. 93BIRD/NF X — &7 D54 T, Fig. 2.3.2.4.9a 1
75y 7 DEIIINTS, F$/2Fig2.3.24.901327 5y 7 ORI TLEEMBERT. 79y 70OEED
WIEMEIZ10km TH 505, SR, 75y 7 DESO5EEIZEL, 1km kT o7,
Fig.2.3.2.4. 1013 £ D/¥5 A — % T, Fig.2.3.2.4.10a 132 5 v 7 oAt HaHh S o5 f <, KEEEH ) T
H5bo Fig.2.3.2.4.10b %27 7 v 7 DRAT, LM T)PIETH B, THHIFHEHRWIHEETHRD b7z,
FHifo15° &, MR OMBOEALORNEEAFANI—FLTWE (2.3.2.2.4), KAD8ELIE, 7
7 7 OMEHEEO L3 Tl 3km OEWMEICHFET S22 L12%D), ZNICE ) BEFHIBOMIRMIZS L F

— B EBEHAT LI ENTE S,

Tensile crack [Length] Tensile crack [Azimuth]

Q

o
®

Q

7.0

o
9

.5 [om- e

o
>

> 6.0

o
S

|

Standard Deviation [mm]
—
[N
=
g
Standard Deviation [mm]

o
w

50 115 [d}egree] ‘
0 1 2 0 10 20 30 40
Length[km] Azimuth[degree]

o
o

Crack [Dip]

o

Tensile crack [Width] b 6.0

40

85 [--emermoomeeemee e

80 [--eemermmo e

T S YtY—SYYYYN—N—M]YZYUTYTMTMYT"T
| 8 [degree]

Standard Deviation [mm]

20 frmemeeene R
15 frmmmmmmm e
10 frommmmmmm e
5 } -10 -5 0 5 10
0 ' ? ’ ! ’ Dip angle of crack from horizontal plane [deg.]
1p angle oI crack source 1rrom norizonta ane eg.
Width[km] pang zontatp &

Fig. 2.3.2.4.10 Distribution of the angular parameters
of the crack source. a: For the azimuth angle from the
north, anticlockwise. b: For the dip angle of the
northern direction of the crack from the horizontal
plane down.

Fig. 2.3.2.4.9 Distribution of the standard deviation
for shape parameters of the crack source. a: For
horizontal length. b: For vertical width.
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Fig. 2.3.2.4.11 Comparison of observed (open arrow) and calculated (solid arrow) horizontal displacements. a: Entire
region. b: Closeup of the Mihara crater. The sphere size is proportional to the amount of increases/decreases of
volume.
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Fig. 2.3.2.4.12 Comparison of observed (open arrow) and calculated (solid arrow) vertical displacements.
The sphere size is proportional to the amount of increases/decreases of

region.
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b: Closeup of the Mihara crater.
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a b

34 50' 00" 34 50' 00"
Distribution of Horizontal Displacement Distribution of Vertical Displacement
at 1zu-Oshima volcano at 1zu-Oshima volcano
(1998.11 - 2003.9) (1998.11 - 2003.9)
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Observation Observation

5.0[mm/Year] 5.0[mm/Year]
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Fig. 2.3.2.4.13 Comparison of observed displacements (open arrow), displacements calculated with topography (solid
arrow), and displacements calculated without topography (grey arrow). Source location patterns with topography and
without topography. a: Vertical component. b: Horizontal component.
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Fig. 2.3.2.5.1 Schematic magma supply system of IzuOshima volcano in the process of eruption preparation.
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Fig. 2.3.2.5.2 Supposed schematic magma supply system of IzuOshima volcano in the stage of the 1986 eruption.
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