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Crustal Deformation Associated with the July 14, 2000 Eruption of Miyakejima
Volcano Detected by GPS Measurements

Nobuto Banpo*, Shinichi KaRiva*, Fumiaki KiMATA¥, Shigeru Nakao** **¥* Jun Orkawa™**,

Hidefumi WATANABE**, Motoo Ukawa™** Eisuke Funta™**, Koji KAwar***

Takeshi MATSUSHIMA ¥ ** Rikio MryarnMa™® and Takashi Okupa*

Based on GPS data at adjacent 15 stations, a process of the 2000 eruption at Miyakejima volcano is analyzed
for the period before the first phreatic eruption on July 14. Consequently the following results are obtained: 1)
Deflation was remarkable up to around a caldera collapse with a small eruption on July 8. The observed data are
explained by a deflation source of —1.2 < 10°m® in volume, which was located 3 km south west of the center of the
summit (i.e, the formerly highest peak of Oyama) at 6km in depth. The location was close to the first deflation
source detected by the kinematic GPS data on June 27, suggesting that the deflation started on June 27 at around
6 km in depth (Meilano et al., 2003). 2) After then the volcano inflated slightly at a shallower depth, and resulted
in a phreatic eruption on July 14. In this period, however, the deflation at 6km in depth is assumed to have
continued with a rate suggested by an exponential curve fitted to the data during June 29 and July 8. The inflation
during July 8 and 12 was considered to be 1.3 X 10’ m® in volume, which was located 2 km south-southwest of the
center of the summit at 3.5km in depth. The shallow inflation source was just below the source of low frequency
tremors (Kikuchi ef al., 2001). It suggests a close correlation between the inflation source and occurrence of the
tremors.
Key words: 2000 Miyakejima Volcano eruption, spherical source, deflation, eruption process, magma intrusion,

GPS measurements
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Baseline: 93059(Miyake1)-93060(Miyake2)

Fig. 1.

the period of June-August, 2000. Remarkable eruptions are shown by arrows.
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Fig. 2. Location map of the GPS continuous sites 29 5.

on Miyakejima Volcano, discussed in this study.
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Table 1. Station coordinates, receivers and organization of GPS sites in Miyakejima.

Station  Longitude* Latitude*  Height**

D ) (E) (m) Receiver Organization
0191 139.4982 34.07633 319 Furuno MG2110 NIED
0192 139.5524 34.10931 203 Furuno MG2110 NIED
0266 139.5347 34.10931 284 Furuno MG2110 NIED
0267 139.5419 34.07448 375 Furuno MG2110 NIED
0599 139.5618 34.09378 29 Tri4000SSI GSI
0600 139.4788 34.07578 40 Tri4000SSI GSI
3008 139.5464 34.11742 54 Ashtec Z-XII3 ERI
3009 139.4808 34.05885 6 Ashtec Z-XII3 ERI
3010 139.4916 34.09987 67 Ashtec Z-XII3 ERI
3059 139.5038 34.12106 38 Tri4000SSE GSI
3060 139.5472 34.05911 34 Tri4000SSE GSI
9005 139.4807 34.06738 3 Tri4000SSE JHD
CND 139.4768 34.07398 21 Ashtec Z-XII3 ERI
LNC 139.5123 34.07119 463 Ashtec Z-XII3 ERI
MAR 139.5585 34.07190 31 Ashtec Z-XII3 ERI

*: WGS84 system,

**: above sea level of Tokyo datum

NIED: National Research Institute for Earth Science and Disaster Prevention
GSI: Geographical Survey Institute

ERI: Earthquake Research Institute, University of Tokyo

JHD: Hydrographic Department, Japan Coast Guard
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18 to July 27 after Nakao et al. (2000).
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Temporal changes of the horizontal coordinates at 3009, 3010 and 0266 GPS sites in the period from June
Figures (a), (b) and (c) are observed data and exponential curves

fitted to the data in the period of June 29-July 8, and (d), (e) and (f) are residuals of observation from the

exponential approximation.
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Fig. 4. Time series of the vertical coordinates at 3009, 3010, 0266 and 0191 GPS sites in the period from June 18

to July 27 after Nakao et al. (2000).

Figures (a), (b), (c) and (d) are observed data and exponential curves

fitted to the data in the period of June 29-July 8, and (e), (f), (g) and (h) are residuals of observation from

the exponential approximation.
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Fig. 5.

Residuals of the horizontal displacements at each GPS site in the period of June 29-July 8.

Standard

deviations of the residuals in north-south and east-west components are shown as error ellipses of the

horizontal vectors.

July 8

July 12

Fig. 6. Residuals of the horizontal displacements at each GPS site in the period of July 8-15.

the same as in Fig. 5.

Error ellipses are
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Fig. 7. Location map of the deflation and inflation spherical sources and ground deformation calculated from the
point source models in the periods of June 29-July 8 and July 8-12, 2000. Figures (a) and (b) are observed
horizontal displacements, and (c) and (d) are observed vertical displacements, and (e) and (f) are locations of
the deflation and inflation spherical sources and calculation of horizontal and vertical movements.
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Fig. 8. A cross-sectional view of the pressure
sources obtained. Open and large gray circles
represent the deflation and inflation point
sources discussed by the present paper, re-
spectively. Small gray circle and star indicate
the locations of the deflation source estimated
from kinematic GPS measurements on June 26—
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Kikuchi ef al. (2001), respectively. Open el-
lipse shows the location of the inflation sill
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the period of 1996-1999 by Nagoya University
et al. (2000).
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