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Abstract

We analyzed crustal deformation data measured by leveling and continuous GPS on and
around Miyakejima from 1983 to 2001. The observed deformation of Miyakejima shows its inflation
before the 2000 eruption. It is modeled by an inflation (Mogi) source located at a depth of 9.5km, 2
km southwest of the summit crater. The estimated volume increase of the inflation source was 0.2
km?® during the period between the 1983 eruption and the 2000 eruption.

The shrinking and subsidence of Miyakejima after the eruption until the middle of 2001
characterize the deformation associated with the 2000 eruption except for two periods. One excep-
tion occurred just after the start of the earthquake swarm on June 26, 2000. The other occurred just
after the summit collapse on July 8, 2000. The shrinking and the subsidence are explained by two
deflation (Mogi) sources, that is, a shallow source at a depth of 29 km and a deep source at a depth
of 9.5km. Although both the deep and the shallow sources deflated from June to August 2000, only
the shallow source deflated at a rate of 6.1X10'm?/day after September 2000, when the summit
crater started to emit volcanic gas.

The observed expansion of Miyakejima just after the summit collapse is modeled by an
inflation source at a depth of 1-2 km beneath the collapsed caldera. This inflation might be due to
the filling of the vacant space beneath the summit with the material of the collapsed summit, as was
suggested by FURUYA et al., (2001), filled.
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Fig. 1. Temporal changes of GPS baseline length in
Miyakejima. Station codes of GPS baselines are
shown as numerals. Location of GPS sites are
shown in Fig. 3.
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Fig. 3. Observed and calculated displacement rates on Miyakejima from July 1997 to July 1999. A solid circle means

the estimated location of a point inflation source.
codes of GPS sites are shown.
measured by leveling.
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(a) Horizontal displacement rate at four GPS stations.
(b) Vertical displacement rate at four GPS stations.
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Table 1. Parameters of a point inflation (MOGI) source before the 2000 eruption.
d de Depth(km) Rate of Volume
Period Latitude(® Longitude(®) epth(km
© & P Increase(10°m’/yr)

1997/6-1999/6 34.064+0.007  139.513+0.003 9.5+3.6 6.4+6.1

1988/5.6-1997/6 34.064 139.513 9.5 9.8
1983/11.12-1988/5.6 34.064 139.513 9.5 14.8

Uncertainties are one sigma. Bold numbers represent fixed value in inversion.
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Fig. 10. Estimated location of the inflation and

deflation sources. Black and white circles mean
inflation source and deflation source, respectively. A
broken circle is the location of the inflation and the
deflation sources estimated by TADA and
NAKAMURA (1986). Depth and period of the each
source are indicated by arrows.
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Table 2. Parameters of deflation (Mogi) source from June to August, 2000.

Volume Normalized
Model Latitude(®)  Longitude(®)  Depth(km)
Decrease(10°m®)  RMS(10%)
SingleSource Model 34.067 139.521 4.2 123.7 2497
+0.0002 +0.0004 +0.05 +2.7 ’
Double  Deep source 34.064 139.513 9.5 223.1+7.2
source Shallow 2201
34.070 139.528 2.9 41.9+0.9
Model source

Uncertainties are one sigma. Bold numbers represent fixed value in inversion.

Table 3. Parameters of inflation/deflation sources during July 8-July 12.

Volume Volume . . Volume
change of change of Lat;t: de Lon(g)lftude Ii?g);z;;f change of
Model shallow deep PR P inflation AIC
reservoir reservoir inflation inflation source source
(10°m?) (10°m?) source (°)  source (°) (km) (10°m?)
Inflation 34.079 139.522
only +0.004 +0.004 0.5+1.1 0.66+0.25 240.04
Inflation
34.074 139.527
+ Shallo.w -7.03+£18.34 £0.009 +0.002 24+1.2 6.28+17.56 239.51
reservoir
Inflation
34.080 139.524
+ Dee;? -9.15+7.53 +0.004 £0.004 1.4+1.3 1.18+0.92  238.69
reservoir
Inflation
+ Shallow 34.077 139.526
and decp -6.53+10.00 -2.43+9.23 20011 +0.004 2.1+1.8 292+797 240.44
reservoirs

Uncertainties are one sigma.
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