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Miyakejima Island is an active volcanic Island located about 175 km south from Tokyo, Japan. Miyakejima volcano
has had at least 15 historical eruptions and erupted about every 20 years in the past 100 years. The latest eruptive
activities began in 2000. These activeties included forming a caldera for the first time in 2500 years and gigantic
volcanic gas emission that foced islander to evacuate over four and half years. This style was different from the
style of the last 100 years.

A dense GPS observation campaign had begun at Miyakejima volcano in cooperation with University of Tokyo,

Kyushu University, and Nagoya University in 1995. At the eruption in 2000, the state of the magma intrusion was
captured in detail from the observed displacement. However, this campaign observation had stopped from 2002
to 2010 because of the landing restrictions to the island due to the large amount of volcanic gas emission. We
rebuilt the dense GPS network and restarted the campaign observation from 2011. In this study, we examined the
magma-plumbing system under Miyakejima volcano by means of GPS observations to get insights about the future
activity of Miyakejima volcano.

We used the data of our campaign observation of 2011 and 2012 recorded by 45 stations, and the data of four
GEONET sites of Geospatial Information Authority of Japan (GSI) in this analysis. The observation data were
analyzed by RTK-LIB (Takasu et al. 2007) using GPS precise ephemeris from IGS. We estimated the crustal
deformation of Miyakejima from 2011 to 2012 from the obtained coordinate values, and calculated the position and
volume of spherical source using the software named Magnetic and Geodetic data Computer Analysis Program for
Volcano (MaGCAP-V). The result showed there was the small inflation source at a depth of about 3 km beneath
Mt. Oyama, which is the central cone of Miyakejima volcano. From this result, we can say Miyakejima have the
possible that the magma supply to the magma chamber leads to the next eruption has begun. We will carry out the

observation this year and examine whether the expansion trend continues or not.

©IAVCEI 2013 Scientific Assembly. All rights reserved. 516



SEEABEERETHRE LKL MB.2 DHIE L
S OEEEHICDONT

TME - BB (hX) - R
AEFRAE (AR - BA B (AX)

INE R BEOFET -

il EEES - KERME RAEM)

GPS Observation of 2013 Miyakejima-kinkai earthquake (Mj6.2)
OT. Matsushima, M. Fukui (Kyushu Univ.), J. Oikawa, A. Watanabe, T. Ohminato (Univ. Tokyo)
T. Ozawa, Y. Miyagi, Y. Kohno (NIED), and T. Okuda (Nagoya Univ.)

KEFEELETOHE S
=FEDOEEAEN 10km OXFRE (Z48&E
=) ORI, 2013F 4817 HH,5 18 H
T THEFEAERILU, 1T7THI17TE
57 7 Mj6.2(BA K BRI F-net Tld Mwb.8)
DHENREEL, Z—ENTEESRZEHAU .
XR=ZFEETIERR7cm OEENERELZE
DHEHHD. COMETENOEREFRTL
WENNEL, BEE 1 ZAOEENE. D
EMNCERBRMEXBARETIC B2 EICEUT.
ZEBTIE 2000 FLEROKREBHHETH - 1
e, FRDZLIF=ZEEXNTEEIDOEERL
ZIDE U Tz
SRT—TEBRICED E, ZFEE~HZEE
BD 2000 FDKBIER Y A 7 B A D EH I
TEMNSEAREOKRFREICAEL > TREHND
HL, KBEREMETIE—E=BrEICEN
STHREEINHEOTWS,

1995 F L DEK - LK - BROEREEH &
ULT=FEBICHITS GPS v+ o R—VEHI%

EHEL TET (2011 F£ L DX BERFAEESM)

RKEEEICHEEL(SBNONRESNTEHD,
2000 FDF A VENEEBIDRIE B LT, 2012
FIORHICGPS HIEZEML TWLW .

AFREEFETIE 2000 € 7 B 30 HiC
Mj6.0 - 6.5 DIETHREMENEELTRD,
ZDEEITIE SBNO smhvmIc#y 60cm ZEAL L
TW3, SED2013F 4 8 17 HO#EICK
U, EEFE6R17HICBERFRETHEL,
C DHEES ICHE S HREHE RO

GPS &AL 2 A DZ{EKZRAWT 5 Y
VUV TH ] BREOAEEERL, =F5
NEEIZERIS (CNDO)ICEY 1 T D2 {EH % 5%
BUT, chzEECETZ{Tok. AH,
CNDO DEEIZE (S, < DOETHIEFE GEONET
SE4BISRT Y EBRVWTCRE LR, HIC
GEONET ERE%EE & L7z SBNO =¢85
B L OB E GEONET DZEAMNY ML ZRT.
FresRT—TtlEBRZITICcy )y RY—FT
KOl 2RKDOEEINIIBE ZNHhSEESN

ZEMNY N ERY. BHAEEFEEIT KL <
—HLTWS, LK LEDS, BIRIFES 10km
EROICDHELTWSD, BiEEIEFEICEC L
B\ E MR EN /Y — YV ZSRAT B ENTE
BTV, BRORSDBEZIRIET 2UENH S,
KEEREETOEFEASE

REFFREDETIESEOD K SRR EEH = 4
SHEFIANUILUVIFRELTWS, FBE
DEWERDFERIPEROBEHZMD I &F=
EECEABEOFEFEEEDANEHZIEET S L
THBICEETH .

FDic, KEREICHESTES LV GPS =
EHETERITIETEZES TWSE, HWERET
—HIETT—YiImRZR W T L X—5%E
ZESTYUTZILIALICEETDEEDIC,
GPS =% HZRXREUNTESZLDICT S, £fc
EBRICIIAKESBEZAVNS. ABREBRKIZE
N NESFRRERIBICERESI N TWS T2,
2013 F 8 AIR%E, REAICTIEYDHREDH
FEHRTHD. HFANBOREXREETL, 5%
BICIE T — Y XEZ RO DETETH 5.

13,3 13,4 13.3 133.6
i L k. i

F1:L.9kmW4akmDOkm d0.2m Mw5.6

F2:L9kmW4kmDOkm d0.4m Mw5.8 o B

ART
@ —TILER
2013/4/17-18

= RifllE
== iH{E

lcm

10km




05/06/14 15:31

CONTROL ID: 1793935

TITLE: Crustal deformation of Miyakejima volcano, Japan since the eruption of 2000 using
dense GPS campaign observation

AUTHORS (FIRST NAME, LAST NAME): Miyo Fukui', Takeshi Matsushima!, Jun Oikawa?,
Atsushi Watanabez, Takashi Okuda3, Taku Ozawa4, Yuhki Kohn04, Yousuke Miyagi4

INSTITUTIONS (ALL): 1. Institute of Seismology and Volcanology, Faculty of Sciences,
Kyushu University, Shimabara, Japan.

2. Earthquake Research Institute, University of Tokyo, Tokyo, Japan.

3. Earthquake and Volcanology Research Center, Graduate School of Environmental Studies,
Nagoya University, Nagoya, Japan.

4. Earthquake and Volcano Research Unit, Monitoring and Forecast Research Department,
National Research Institute for Earth Science and Disaster Prevention, Tsukuba, Japan.

ABSTRACT BODY: Miyakejima is an active volcanic Island located about 175 km south of
Tokyo, Japan. Miyakejima volcano erupted approximately every 20 years in the past 100 years.
The latest eruptive activities since 2000 was different from those of the last 100 years, in that the
activities included a caldera formation for the first time in 2500 years and gigantic volcanic gas
emission that forced islander to evacuate over four and half years. In 2000, a dense GPS
observation campaign had detected the magma intrusion in detail (e.g., [rwan et al., 2003; Murase
et al., 2006). However, this campaign observation ceased from 2002 to 2010 because a large
amount of volcanic gas prevented from entering to the island. Since 2011, we restarted the
campaign observation by the dense GPS network, and examined the ongoing magma
accumulation process beneath Miyakejima volcano to get insights about the future activity. In this
analysis, we combined the data of our campaign observations, the data of the University Union in
2000, and the GEONET data. The observation data were analyzed by RTK-LIB (Takasu et al.,
2007) using GPS precise ephemeris from IGS. We estimated the locations and volumes of the
pressure sources beneth Miyakejima using an elevation-modified Mogi model (Fukui et al., 2003)
and open crack model (Okada, 1992) during the two periods (2000 ~ 2012 and 2011 ~ 2012). We
used the software of Magnetic and Geodetic data Computer Analysis Program for Volcano
(MaGCAP-V) (Fukui et al., 2010), and estimated the source parameters by trial and error. During
2000 and 2012, a contracting spherical source and contracting dyke were estimated beneath the
caldera and at the southwestern part of the island, respectively. In contrast, during 2011 and 2012,
an spherical inflation source was estimated a few km beneath the caldera. This result suggest that
Miyakejima is now storing new magma for the next eruption. Geospatial Information Authority of
Japan (GSI) (2011) suggested that the inflation started since 2006. We will also carry out the GPS
observation this autmn, and will present the result during 2012-2013.
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GEOPHYSICS, 1211 GEODESY AND GRAVITY Non-tectonic deformation, 8400
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