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The gravity effects of the groundwater level variations are one of the large
noise sources which are gencrally removed from high-precision gravity measurements
using super conducting gravimeters or absolute gravimeters. These effects, on the
other hand, give us important information about the hydrological properties in the area
concerned. Precise gravity measurements have repeatedly been carried out at Beppu,
in order to detect the gravity changes associated with groundwater level variations.
Using a LaCoste & Romberg gravimeter (G-534) , 21 microgravity surveys were
made at about 1-month intervals from February 1993 to March 1995, at 11 survey
marks in the Beppu area. The obscrvations were reduced using standard precise gravity
techniques and the method of Principal Component Analysts (PCA) was employed
to expand the observed gravity changes into the time-space domain. The result shows
that: (1) gravity variations of about 60 mgal (pcak-to-peak) were detected in a
rather small survey area of 4km x 4km for the observation period, (2) the lstand the
2 nd components of PCA explain almost 90 % of the variations, (3) the time variations
of the 1st component (58.8%) have a good correlation with measured groundwater
levels : the regression coefficients arc varied about 2.5 to 9.4 pgal /meter depending
on the observation points and the periods, and  (4) the spatial pattern of the 2nd
component (28.8%) is possibly explained by the movements of the deeper groundwater,

though we have not found any direct cvidences yet.
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