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Reduction for gradiometry and corresponding imitation

YU Jin-Hai'?, WAN Xiao-Yun'”*
1 College of Earth Science, Graduate University of Chinese Academy Sciences ., Beijing 100049, China
2 Laboratory of Computational Geodynamics, Chinese Academy of Sciences, Beijing 100049, China

Abstract The boundary conditions for the second derivative of the disturbed potential along
radial direction can be established on the satellite orbit from GOCE's gravitational gradient
measurements after introducing the invariants of the gradient tensor. Because of the irregularity
of the orbit surface, it is necessary to extend the boundary conditions on the orbit surface onto
some regular surface such as the average sphere of the orbit. Some continuation methods of
gradiometry are proposed with the help of Taylor expansion in the paper, and simulations are
done for EGM2008 model. The computational results illustrate that the given continuation
algorithm can efficiently correct the boundary values on the orbit surface and recover the spherical
harmonic coefficients of the gravitational field. Considering applications in dealing with GOCE
data, it is suggested to do twice gradiometry reductions consecutively.

Keywords GOCE mission, Invariants of gradiometry, Satellite orbit, Reduction for gradiometry
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