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Precise gravity field determination around Syowa station, Antarctica, by combining satellite and
in-situ gravity data

Yoichi Fukuda®, Yoshifumi Nogi® and Kazuya Matsuzaki
'Graduate School of Science, Kyoto University
“National Institute of Polar Research

Gravity anomalies and Geoid heights around Syowa station (60-80S and 20-60E) have been calculated by combining in-situ
gravity data obtained by JARE and GOCE EGM. The in-situ gravity data employed were land gravity data since 1967
(JARE-9), surface ship gravity data since 1985 (JARE-27) and airborne gravity data in 2006 (JARE-47). In addition to these
data, altimetric gravity data (grav.img.20.1; Sandwell and Smith, 2009) were employed for the areas with no surface ship
gravity data. The calculations have been conducted by means of LSC (Least Squares Collocation) with remove-compute-
restore techniques using GOCE DIR-R4 as the long wavelength gravity field. A T&R type covariance function (Tscherning
and Rapp, 1974) was determined so as to fit the empirical covariance function estimated from the airborne gravity data, and it
was used in the LSC procedure. The results showed the formal errors estimate for the area with enough number of gravity data
were several mgals and less than 10 cm for gravity anomalies and geoidal heights, respectively. There is a ground-based
geoid height calculated by combining the GPS ellipsoidal height, leveling and a DOT (Dynamic Ocean Topography) model at
a GPS observation point in Syowa station (Shibuya et al., 1999). The value was compared with the computed geoid height
and it was revealed the discrepancy was 28cm which might imply the accuracy of the DOT (Dynamic Ocean Topography)
model.
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