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Abstract: To investigate the noise characteristics of the high-rate GPS coordinate time series,
one-hour high-rate observations of eight CORS sites in the Sichuan basin from 8.:00—9:00 Beijing
time for three days, including the Lushan earthquake, are resolved and analyzed. The sidereal fil-
tering and principle component analysis filtering are utilized to analyze and reduce the temporal
and spatial noise separately; the power spectrum method is used to estimate the spectrum index.
With the spectrum index from 1.6 to 2, we consider the high-rate coordinate time series are adjus-
ted for white noise plus random walk noise characteristics. These results have important implica-
tions for the design of continuous GPS networks for crustal deformation and structural monito-
ring, and also for positioning and attitude determination of dynamic platforms.
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Fig.1 Distribution map of CORS stations (The yellow

pentagram indicates the location of Lushan earthquake
published by China Earthquake Administration,

JIGE is the reference station)
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Table 1 Statistics of principal componercts of NEU in two days before and the day of the earthquake
ERH
B 108 109 110
N E U N E U N E U
PC1/% 71.12 58.68 85.14 80.69 63.08 87.68 64.30 84.02 85.19
PC2/% 12.02 22.61 9.80 12.07 20.62 5.56 17.32 8.60 11.28
PC3/% 6.54 7.84 2.32 3.71 5.54 3.51 6.98 1.97 2.12
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Fig.2 Comparison of the coordinate series in the N direction of QLAI and RENS station before and after filtering
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Table 2 RMS value of high frequency coordinate residual

series in the N direction of each station

RMS /mm
CHDU PENX PIXI QLAI RENS SCTQ YAAN ZH]JI

WEIERT 3.6 44 79 43 2.7 7.0 4.0 4.0
PN E 4.0 4.3 7.0 5.1 3.3 6.7 3.5 4.4
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Fig.3 Correlation between coordinate residual series before and after sidereal filtering
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Fig.4 Power spectrums of coordinate residual series before and after sidereal filtering
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Table 3 Statistics of spectral indexes

- TR 4L XA /Hz
35k

N E U N E U
CHDU  1.54 1.72 1.93 1.40 1.23 2.98
PENX  1.60 1.84 1.90 1.35 1.18 2.94
PIXI 1.68 1.81 1.95 1.45 1.24 3.03
QLAI  1.59 1.82 1.96 1.30 1.41 3.26
RENS  1.79 1.71 1.92 1.36 1.35 3.13
SCTQ  1.83 1.88 1.95 1.23 1.26 3.01
YAAN  1.88 1.79 2.03 1.55 1.60 3.23
ZHJT  1.94 1.72 2.10 1.48 1.52 3.11
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