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SURFACE DEFORMATION ASSOCIATED WITH THE
ERUPTIVE ACTIVITY AT THE SUMMIT CRATER
OF SAKURAJIMA VOLCANO

By Kazuhiro IsuinARA and Tsuneo Eto

Synopsis

The data of levelling surveys, tidal observations and distance measurements are analyzed to
examine the surface deformation associated with the eruptive activity which has begun in October
1972 at the summit crater of Sakurajima Volcano.

The results obtained are as follows;

(1) Surface deformation in the vicinity of Sakurajima Volcano shows the characteristic
patterns closely related to the process of the eruptive activity at the summit crater. (I) In the
quiet period, the vertical displacement of uplift becomes maximum at the center of Aira Caldera,
on the southern rim of which Sakurajima Volcano is situated. (II) Upheaval movement of the
ground of Sakurajima Volcano had begun early in 1971, preceding the beginning of the eruptive
activity at the summit crater in October 1972, and continued till 1974 when the frequency of
explosive eruptions becomes maximum, about 400 times per year. (III) After 1974, the eruptive
activity is gradually decayed, and the ground of the whole caldera stops its upheaval movement
and is partly depressed.

(2) Distribution of vertical displacements around Sakurajima Volcano in the period de-
scribed in (I1I), can be explained by assuming the change of hydrostatic pressure within a spherical
source at the depth of about 3 km beneath the summit crater. This result, which is derived from the
data of levelling surveys, is compatible with the results of distance measurements.
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Fig. 1. Change of height of BM.2474 referred to BM.2469 shown in Fig. 2.
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Fig. 2. Change of height of BM.S29 referred to BM.S17 (upper), accumulated numbers of volcanic
explosions at the summit crater of Sakurajima Volcano (middle) and differences between
the monthly mean sea level at Hakamagoshi harbor and that at Kagoshima harbor, rep-
resented by K~-H (lower). The increase of K-H means that the ground of Hakamagoshi
uplifts relatively to that of Kagoshima.
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Fig. 5. Radial distribution of vertical displacements observed around Sakurajima Volcano between
December 1975 and December 1977 (solid circles). Crosses show observed values in the
northeastern part of Sakurajima. Dotted bars indicate the observational error of K~H.
Curves are calculated due to the model.
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