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Estimation of Amount of Intrusive Magma by Using Volumetric
Strain Data and Attempt of Evaluation of Volcanic Activity
in Izu-Tobu Volcanoes
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Many dyke intrusion events have repeatedly occurred at Izu-Tobu Volcanoes since 1978. In
order to evaluate volcanic activity of Izu-Tobu Volcanoes and to forecast the volcanic eruption, we
investigate relationship between the amount of intrusive magma estimated from dyke parameters ob-
tained by previous studies and the amount of volumetric strain change observed at Higashi-Izu. As
a result, we find that there is an obvious correlation between the volume of dyke intrusions and the
maximum amount of volumetric strain changes in 24 hours. In addition, we notice that large
magma intrusion causes a remarkable seismic activity more than expected from the amount of volu-
metric strain changes.

We propose a new technique for estimating the volume of dyke intrusion by using volumetric
strain data observed at Higashi-Izu and introduce a new alert criteria based on the potential of vol-
canic eruption at Izu-Tobu Volcanoes. If our alert criteria is introduced, it is possible that volcanic
warning is issued in an earlier stage of dyke intrusion event compared with the past.
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Fig.1. Map showing tectonic settings around Izu peninsula. The ellipse with slash pattern denotes the resent magma
intrusion zone. The location of Izu-Tobu Volcanoes is indicated by large ellipse. Solid triangle, solid square and
cross denote active volcano, volumetric strain station at Higashi-Izu and seismic station at Kamata, respectively.
Thick arrows show the direction of motion of Philippine Sea plate.
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Fig.2. Monthly number of earthquakes observed at Kamata from 1976 to 2006,
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Okada and Yamamoto (1991) %, {ERIFF, GPS, KUERIE 7 & OX ML E) T — & Z 4T
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XL ELEALPIC LI ET, BHEPO LR LI~ I~ OEHE A VEATT NV ERE LT,
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HHAEOREEFT TR SN EES ZOEHMY A VBEAETTNVICIVHAT LI LRTE
To. 0%, [FIHUE IS BHRTTICHEEE 2 U A BB 2 BH AR I T2 LItk Y, YK
LRAET DRI E A 7 BEAA Ry M HEBAE# 7T — 2 035 6h, ThETICE K OEEIC
LoTARY NEOEIEY A VT EAETN/NT A—F BHEE S L7z (Table 1).

Pk, BARAENTRIND FRMNITHEEERETRFEHICEDD THILL AEICHY, H
KOFEAM KT Lo TTEKRRKILKEL L2 LI EREN D 5. (ERBEEE R & oph Skt
REFEMT D ETHIEERDY) — RY A LAEFERTH2HICE, TEDRY BEWBFRIFEROHKE
BRSNS, LA L, IEROKGTICE 2 KINEHRFHEZ, ThE TICHE—REERL 72 1989 4
T HAFEFICESE, BIROEHBEE), KERMES K LMEBENSED K LEREBRRICERL

TR KIEEDOFTREE A RRBRICHI T2 Lo b D TH S,

T D DRIRE 2B RAE M D FIE 2 EBRT 5 720ITit, THE TICERSNIFERIMKILFED
BA T EAA R MCBET 74 ZIEHL T, E&N - BB K UERTEEZRT 2035
5. AENTEOHE—HE LT, &Y A 7 HEAET VICHE DS SHIEHBEEINCE O B E
PO~ B ARZEEICHET 2 HELRET 2L L b1, HLWKINEBRHMEDFA~ L L T
v I EBEARBOHEEBICHESL T 7 — NEHEDEBA XK L 2O THET 5.

II. FEELEBICLSTITYEAERDKERE

Fig.3 12 2001 4 10 A 2> & 5 R O F T RERK LR E LI I 1T 2 BIK S A0 23, RVEWE X
TR E, B, EHEAA 7 BACEI BEMBIEH 2V IKL TW D HFRMH TIEES 10 km
DRICEEVNERL TWED, ZOHE FICH DS 30~40 km 1Z TR BN E
EESTHMLTND, ZNETRVIEISNc~ V~BAFNZEE XS L, FELERBOBE
X 30~40 km FHEICIIEES~ '~ EV BEFEEL TV D ARERH Y, 2Irb~v /v ER
L CTHRHEMOEIICS A 7 BEABEL TWD LHEESNLD.

B~ 7<BEV PO~ I~ B LEAT2HE, B0~ 7~ EARPK S WIE EEAMAICE
KFECELREENRENWEEZZ LS. Lo T, BARAEDOFREMEZ KT 5720
EHA~D LA 7 EAHENBHI SN D HBREE T — 2 o~ I~ BARZHET L LPEXT
HDH. TITHE, THE THIEBMBEEEICHST 2 ABRREZC 2R A T2 2RO EE’H 5 HF
CORHEEFT —F AW TR ~DO~ 7~ BEARCHEICHES 2 HE2RETS.

£, RHAELOEFEFHDPREFRIMMOER S A 7 AL O MEREE ZARICIE 2 5 2 L3
TEL00 %L THL, Fig 41%, @EK 30 FEICHE D IKSNTELBRIOEH~O XA 7 &
AA RS OBEIZIRE OB R EICET 537 A — 2 OFEHRE (X1 7 DEMm120°,
ERA475", £X 3km, W4km, BHH&E 1m) ZHV, A 7 BADKEALE L L THIEHED
BRI 2 ZB ICF RN~ RO B I 3BY, ¥4 7 EimoEE & L T8km, 5km, 2km

WY ZEZNENHREL T, GFFIEBYOFA 7EATT VI L THIff S D BREE L E
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Fig. 3. Recent hypocentral distribution around Izu-Tobu Volcanoes and expected image of magma supply
system.
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Fig. 4. Distribution of volumetric strain change expected by dyke intrusion in Ito offshore for 9 cases of
the combination of 3 depths with 3 locations. Assumed parameters of dyke model as follows : strike
N120°E, dip angle 75°, length 3km, width 4 km and open dislocation 1m.

DHFizR LI D THD., FHHEICIE MICAP-G (WEE - &)1, 1999) AL 7. ZOFEE,
WA ZOEREEFTITNTHORE BN T OO A TICAEL TRY, B EER
TH5ETEODTHIBRERNA TS D Z LRI L.

WIZ, TNETELOMRFICIVHEE SNIERMEL A JEATT VDT A —4 (Table 1)
POROIAEEENE (v 7 ~EARICHYT5) ERFUOEREE TR SN EL LR L
OBRERND., AEICHEHA L0, BT -2 05 Ly RRURAT Yy TERBEEL B OK
BET = bF Ao 7z 24 R HEEELZ L E O R AR CMEEEL L2 ETH S, Fig b
WCRFER AL OB 2R F. Fig. 5 IiE, BEAA N2 R 23ER L THRAE L 27 DICRFEED 2 B
BT L e e B 2ok s. Z 01T, 24 BRI E S EIRAHIIC oW THE AR,
FREELAEET 2 M EIC OV THRARY, S8 D 2 VIS 2 RN &
LD AT oIz,
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Fig.5. Example of volumetric strain change accompanied by dyke intrusion event. (a) shows the case for
single event in 1986 and (b) shows the case of multiple events in 1988.
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