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On the Positions of GPS Stations Determined
by Point Positioning Using GPS Pseudo Ranges

Kawai Masashi Toyama National College of Maritime Technolpgy

Abstract

There are periodic fluctuations of about 12-hore period in post-fit range residuals in orbital analysis of
geosynchronous satellites. It is considered that the cause of the periodic fluctuations is movement of the

satellite tracking station. The verification on the cause was tried using GPS pseudo ranges observed every 30

seconds in 2003 at Toyama, Wakkanai and Yonakuni GPS stations. These GPS stations are operated by

Geographical Survey Institue GBI .
As results of spectrum analysis and average processing of these stations coordinates determined by point
positioning, it was revealed that they move several meters with about 12-hour period. It is considered that the

cause of GPS stations’ movements is the Earth’s plates which move horizontally periodically with flows in
the mantle due to tidal generating forces, such as ocean currents and tidal currents.
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Fig. 1. An example of 12-hour period fluctuations in post-fit range residuals
in orbital analtsis of geosynchronous satellites.
Table 1 Earth-centered, Earth-fixed coordinates of GPS stations operated by GSI ITRF97
Station Station No|  Station Code Latitude Longitude Height above ellipsoid
Toyama 950249 5437715501 36 38 3.62IN 137 11'42.7Q"E 75.30m
Wakkanai| 940001 6841068001 45 24'10.78|N 141 45 1.56"E 74.62m
Yonaguni | 950499 3622574501 24 27'15.03|N 122 56'34.22"E 47.34m
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Fig.2 The Spectrum of x-coordinates of Toyama stastion in 2003
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Fig.3 The Spectrum of y-coordinates of Toyama stastion in 2003
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Fig.4 The Spectrum of x-coordinates of Wakkanai stastion in 2003
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Fig.5 The Spectrum of y-coordinates of Wakkanai stastion in 2003
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Fig.6 The Spectrum of x-coordinates of Yonaguni stastion in 2003
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Fig.7 The Spectrum of y-coordinates of Yonaguni stastion in 2003
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Fig.8 The positions of Toyama station averaged every
phase number over year 2003.
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Fig.9 The positions of Wakkanai station averaged every

phase number over year 2003.
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Fig.10 The positions of Yonaguni station averaged
every phase number over year 2003.
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