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[Abstract]

GPS satellite positions can be obtained from the navigation message transmitted from the GPS satellite. In this paper, the accuracy of
broadcast orbit and clock are analyzed by comparing with the NGA precise ephemeris. For analyzing global and local orbit errors in 2004 to
2013, GPS satellite visibilities are calculated in Korea. Local RMS of 3D orbit error and SISRE are 4 cm and 3 cm less than global RMS of
3D orbit errors and SISRE. Orbit and clock errors are calculated for each GPS satellite Block for 10 years. SISRE of Block 1A satellites are
2.8 times greater than Block I1F satellites. The correlation between orbit errors and shadow condition is analyzed. The orbit errors in shadow
is 2.1% higher than that in sunlight. Correlation analysis between the orbit errors and solar/geomagnetic index shows that orbit errors has a
high correlation with from 2004 to 2008. However, the correlation became low since 2009.
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Az, AMA & SISRE2| RMS 2%}

I HA | IR-A | IRB | IIR-M | IIF
R(m) | 057 | 041 | 017 | 017 | 015 | 019
A@m) | 270 | 215 | 137 | 135 | 125 | 120
C(m) | 163 | 080 | 069 | 063 | 049 | 037
T(m) | 163 | 141 | 061 | 060 | 058 | 051

3D(m) | 320 | 233 | 154 | 150 | 1.35 | 127

SISRE(m)| 175 | 142 | 065 | 063 | 061 | 056
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Table 2. Global and local RMS of broadcast orbit, clock,
3D errors and SISRE (2004-2013).

Global Korea

Radial 0.30m 0.29m
Along-track 1.73m 1.69m
Cross-track 0.73m 0.73m
Clock 1.01m 0.98m
3D 1.90 m 1.86m
SISRE 1.03m 1.00m
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Fig. 12. 3D orbit error versus F10.7 (2004-2013).
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