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Gravity Change Preceding the ,**. Eruption of Asama Volcano, Central Japan

Sadato UEKI�, Shuhei OKUBO��, Hiromitsu OSHIMA���, Tokumitsu MAEKAWA���,

Wenke SUN��, Shigeo MATSUMOTO��and Etsurou KOYAMA��

Asama volcano, one of the most active andesitic volcanoes in central Japan, started a series of eruptions on

September +, ,**. and the eruptive activity lasted about three months. We have carried out microgravity

measurements at the volcano three times ; one year before, immediately after the eruption and one and a half

months later. “Hybrid measurement”, combining relative measurements over an area and an absolute measure-

ment at a reference station, was employed to observe temporal changes in absolute gravity value. The data

obtained before and after the eruption shows that the gravity changes preceding the eruption are from%0 to&3
microgals, which are of the nearly same value as that of the accuracy of observations. The gravity changes

predicted from the tensile fault models and Mogi models proposed for the ground deformations are always less

than + microgal at any gravity station. The observational fact that gravity changes did not exceed +* microgals
gives some constraints on the magma accumulation in the conduit. A numerical examination suggests that the

volume of the magma accumulated in one year preceding the eruption may be less than ,'+*1m-.
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Table +. Coe$cients of various kinds of error for the employed G-type gravity meters.
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Table ,a. Gravity values obtained by the measurements in the period of ,/�,1 September ,**-.

Table ,b. Gravity values obtained in *3�++ September ,**..

AVO-FG/ is the station where an absolute measurement was carried out and the reference

station for relative measurements. To obtain absolute gravity values, 313***.*** should be

added to the numerals. Unit is mgal (�+*�/m/s,) for all the numerals.
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Table ,c. Gravity values obtained in ,,�,. October ,**..
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Table -. Summary of the gravity measurements in September, ,**- (a), September, ,**.
(b) and October, ,**. (c), and the di#erences between the observations in Sep-
tember, ,**- and September, ,**. (d), and in September and October, ,**. (e).
Unit is mgal for all the numerals.

Fig. ,. Distribution of gravity changes (a) obtained from the observations on ,/�,1 September ,**- and *3�++
September ,**., and (b) those on *3�++ September and ,,�,. October ,**.. Unit is microgal (�+*�2m/s,).
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Table .. Various source models proposed for geodetic observations (top) and gravity

values calculated from the models (bottom: dGcala). For the source models,

locations measured from the crater, depths below sea level of the centers and

volume changes (dV) are presented. Gravity values are in microgal.

Fig. -. Source models for ground deformations and

the assumed conduit (shaded area) projected

onto a E-W vertical cross section running

through the summit. Gravity changes caused

by Dike + (Aoki et al., ,**/), Dike , and Sill

(GSI, ,**.), Mogi sources + and , (MRI et al.,

,**.) are evaluated. The distribution of mag-

ma accumulated in the conduit without sig-

nificant gravity changes are also examined.

Mogi sources - and . are after Miyazaki

(+33*).
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Fig. /. Frequency distribution of the volumes of

magma columns which cause gravity changes

less than *.**/ (solid line) or *.*+*mgal (thin

line) at any station.
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