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On the Positions of GPS Stations Determined
by Point Positioning -
-Comparison among movement of GPS stations-

Kawal Masashi(Toyama National College of Maritime Technology)

Abstract

It is clear that GPS stations move several meters with about 12-hour period as result of spectrum analysis and
average processing of GPS stations coordinates determined by point positioning using GPS pseudo ranges observed
by Geographical Survey Institute(GSl). Verification on GPS stations movements was carried out using GPS station
positions determined every 30 seconds during four years from 2001 to 2004 at Toyama, Tateyama, Wakkanai,
Chinen, Y onaguni, Shimonoseki, Kochi and Oshika GPS station.

As result of the verification, it became clear that GPS stations at Toyama, Tateyama, Shimonoseki, Kochi and
Oshika move similarly each other, but these GPS stations in Honsyu, GPS station at Wakkanai and GPS stations in
Okinawa move differently from each other. These results shows possibility that Honsyu, Hokkaido and Okinawa are
on different plates. The results of the verification are reported in this paper.
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Fig. 1: An example of 12-hour period fluctuations in post-fit range residuas
in orbital andtsis of geosynchronous satellites.

Table1 Earth-centered, Earth-fixed coordinates of GPS stations operated by GSI I TRF97

GPS Stetion | Station No. | Station Code Latitude Longitude Height above ellipsoid
Toyama 950249 5437715501 | 36 38 3.62"N | 137 11'42.70"E 75.30m
Tateyama 93047 5239364901 | 34 57 14.70'N | 139 51' 50.69"E 141.79m
Shimonoseki | 940079 5030779302 | 33 59 47.61"N | 130 54' 49.05"E 75.52m
Kochi 940083 5033243601 | 33 31'44.94"'N | 133 34'41.75'E 70.75m
Oshika 960550 5741345001 | 38 18 4.27"'N | 141 30 247'E 116.55m
Wakkanai 940001 6841068001 45 24'10.78'N | 141 45 156"E 74.62m
Chinen 960745 3927169601 | 26 10' 7.00"N | 127 49 34.24"'E 97.19m
Y onaguni 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 positions of Toyama station averaged every
phase number from 2001 to 2004.
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Fig.5 The positions of Kochi station averaged every

phase number from 2001 to 2003.
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Fig.6 The positions of Shimonoseki station averaged
every phase number from 2001 to 2004.
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Fig.7 The positions of Tateyama station averaged
every phase number from 2001 to 2004.
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Fig.8 The positions of Oshika station averaged every
phase number from 2001 to 2004.
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Fig.9 The positions of Wakkanai station averaged

every phase number from 2001 to 2004.
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Fig.10 The positions of Yonaguni station averaged
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every phase number from 2001 to 2004.
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Fig.11 The positions of Chinen station averaged

every phase number from 2001 to 2004.

Fig.12 Tectonic plates around Japan
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