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We performed a validation study of six ocean tide models (CSR4.0, GOT99.2b, NAO.99b,
FES2004, TPX07.1, and TPX07.2) using superconducting gravity data recorded at Syowa Station.
From comparison with the observed loading effects, the most optimum ocean tide model was
found to be TPXO7.2, which had a combined root mean square (RMS) misfit of 0.194 pGal for the
eight major (four diurnal and four semidiurnal) waves. To determine the effect of inclusion of
regional tide gauge and bottom-pressure data around Syowa Station, we estimated the combined
RMS misfit for all eight waves; incorporation of these regional data into the global TPX07.2
model resulted in a 5% reduction in the misfit. Our phase lag anomalies indicated that the scatter
of the out-phase component was greater than that of the in-phase component in the final residuals;
this tendency was especially clear for K1 and M2 waves. Improvement of the phase differences

was the key, especially for semidiurnal waves, to determine the optimum ocean tide model.

We also used superconducting gravimeter data from four other stations in Metsahovi,
Strasbourg, Sutherland and Canberra. The semidiurnal models that gave the smallest combined
misfit at the above stations were TPX07.2, NAO.99b, TPX07.2, CSR4.0 and TRPX07.2,
respectively. For diurnal bands, TPX07.2 gave the smallest combined misfit at all stations. The
imaginary component of the residual fairly reduced for O1, K1 and M2 by TPX07.2, while there
still remained a relatively large imaginary component of the residual for S2, especially in the

cases of Canberra and Syowa.

Strasbourg and Canberra gave values close to the inelastic theoretical one for K1 regardless of
“the ocean tide model. Sutherland resulted in a gravimetric factor that was a little higher than the
theoretical value, but Metsahovi and Syowa had large anomalous differences depending on ocean
tide models. It is noted that adoption of a new calibration factor for Metsahovi resulted in the
smaller error of the real component in the final residuals and gravimetric factors. The value
obtained using the optimal ocean tide model, was found to be closer to the theoretical inelastic

value. It is early to assert the latitude dependence of the tidal gravimetric factor yet, mainly
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because of inaccurate ocean loading correction for high-latitude stations of Metsahovi and Syowa.

More accurate ocean tide model may give rise to the theoretical dependency by Dehant et al.

(1999).

Gravity data recorded by superconducting gravimeters at Metsahovi, Strasbourg, Sutherland,
Canberra and Syowa Station were used to estimate the parameters of fluid core resonance (FCR)
using the Bayesian method. From a statistical test on the imaginary component error in K1, Wl
and ®1 waves, we found that the W1 wave was most sensitive to the correlation between the
quality factor and imaginary component of the resonance strength and to the standard deviation of
quality factor. In the estimation of FCR parameters using data from each station, the quality
factor of Metsahovi, Sutherland and Syowa Station were found to diverge, that is, resulted in
non-symmetric probability density function (PDF). Those for Strasbourg and Canberra showed the

convergent symmetric PDF and the most probable values of the obtained quality factors were

37762+4452 and 3311+607, respectively.

Strasbourg was the only station which showed convergent correlation between the eigenperiod
and the imaginary part of resonance strength. The obtained eigenperiod was 429+2 days, which is

close to 430 days by theory of Mathews et al. (2002).

Employing the stacking method, the parameters of FCR were found to have a normally
distributed PDF; 432+2days for the eigenperiod, 0.6362+0.006°/h for the real component of
resonance strength, -0.1967+0.0236°/h for the imaginary component of resonance strength, and

35897+4230 for the quality factor, respectively.
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