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Reduced-dynamic and kinematic orbit determination of Jason-3 based on

satellite-borne GPS data

GUO Hengyang', GUO Jinyun', YANG Zhouming', QI Linhu', ZHAO Chunmei?

(1. College of Geodesy and Geomatics, Shandong University of Science and
Technology, Qingdao 266590, China;
2. Beijing Fangshan Satellite Laser Ranging National Observation and Research Station, Chinese Academy
of Surveying and Mapping, Beijing 100036, China)

Abstract: The satellite-borne GPS data are used to determine precise orbit of Jason-3 satellite with the
reduced-dynamic method and the kinematic method. The orbital accuracy is assessed by the carrier phase
residual analysis, overlapping orbit comparison, comparison with reference orbit and satellite laser ranging
(SLR) checks. The result show that the variation range of phase residuals for reduced-dynamic orbit is 0.7 cm
to 0.8 cm, the variation range of phase residuals for kinematic orbit is 0.50 cm to 0.55 cm. The radial root
meansquare (RMS) error ofthe reduced-dynamic overlapping orbits is 0.32 cm, and the same error of the kinematic
overlapping orbits is 1.12 cm. Compared with the reference orbits released by international DORIS service
(IDS), the radial RMS of reduced-dynamic orbits is about 1.47 cm, and the radial RMS of kinematic orbits is
about 4.36 cm. Results of SLR checks show that the reduced-dynamic orbital accuracy is better than 2.1 cm,
and the kinematic orbital accuracy is better than 3.3 cm. The experimental results proved that the accuracy of
both reduced-dynamic and kinematic orbits of Jason-3 altimetry satellite were at centimeter level, which
could meet the accuracy requirements of satellite orbit.

Keywords: Jason-3; satellite-borne GPS; precise orbit determination; reduced-dynamic method; kin-
ematic method; SLR check
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