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Tab. 1 Optimal noise models of 3D coordinate components of GPS continuous stations in Yunnan area
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Fig. 2 Pie maps of optimal noise models of GPS
continuous stations in Yunnan area
(a) all of coordinate components; (b) north direction
(¢) east direction; (d) vertical direction
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Tab. 2 Parameters under different colored noise models of YNSD Station and their uncertainties comparasion

ALY
EEREN ey R
b/mm - a”! sig (b) /mm ¢/mm sig (¢) /mm d/mm sig (d) /mm

FN + WN -13.90 0.49 0.53 0.37 1.13 0.36
RW + WN -13.52 3.04 0.42 0.70 1.09 0. 68
PL + WN -13.95 0. 30 0.56 0.28 1.14 0.28

BlAE R
FN + RW + WN -13.90 0.49 0.53 0. 37 1.13 0.36
FOGM + RW + WN -13.92 0.54 0.54 0.32 1.16 0.32
BP +PL + WN -13.96 0.29 0.56 0.27 1.14 0.27
FN + WN 26. 10 0.43 -0.86 0.32 -0.54 0.31
RW + WN 26.12 2.53 -0.78 0.58 -0.50 0.57
PL + WN 26.07 0.26 -0.90 0.24 -0.54 0.24

Iy
FN + RW + WN 26. 10 0.43 -0.86 0.32 -0.54 0.31
FOGM + RW + WN 26. 08 0.45 -0.87 0.29 -0.60 0.28
BP +PL + WN 26.07 0.26 -0.90 0.24 -0.54 0.24
FN + WN 1.46 1.30 11.92 0.96 1.13 0.94
RW + WN 2.33 8.71 11.96 2.00 1.24 1.95
PL + WN 1.36 1.09 11.90 0. 88 1.13 0. 86

s
FN + RW + WN 1.46 1.30 11.92 0.96 1.13 0.94
FOGM + RW + WN 1.25 1. 89 12.02 0.92 1.19 0. 89
BP + PL + WN 1.36 1. 09 11.90 0. 88 1.13 0. 86
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Tab.3  Comparison of linear velocity, annual cycle amplitude and their uncertainties under optimal noise model and white noise model

TR A A I I 7 AR AR

3k 43

b/mm - a~! Ab y/mm Ay b/mm - a”! Ab y/mm Ay
YNDC - N -12.18 0.23 1.42 0.25 -12.18 0.07 1.43 0.10
YNHZ - N -10.89 0. 40 1.12 0.29 -10. 82 0.07 1.08 0.09
YNLC - N -13.24 0. 41 1.84 0.32 -13.48 0.07 1.84 0.10
YNLJ - N -18.14 0. 40 1.39 0.31 -18.15 0.05 1.41 0.08
YNMJ - N -14.62 0. 46 1.96 0.36 -14.66 0. 06 1.81 0.10
YNSD - N -13.96 0.29 1.27 0.27 -14.07 0.07 1.33 0.10
YNTH - N -13.72 0.23 1.67 0.24 -13.75 0. 06 1.71 0.10
YNYA -N -16.50 0.27 1.80 0.25 -16. 49 0.07 1.79 0.10
YNYL - N -15.75 0. 46 2.31 0.36 -16.24 0. 06 2.51 0.10
YNYS - N -16.88 0.39 1.98 0.30 -16.97 0.05 2.07 0.09
YNDC - E 34.21 0.22 1.42 0.24 34.29 0.07 1. 46 0.11
YNHZ - E 34. 44 0.21 0. 45 0.21 34. 54 0. 06 0. 44 0.09
YNLC - E 29.32 0.52 0.31 0. 40 29. 81 0.09 0.35 0. 14
YNLJ - E 31.89 0.19 0. 45 0.19 31. 86 0. 04 0. 49 0. 07
YNMJ - E 30.19 0.35 1.19 0.28 30. 05 0.05 1.10 0.08
YNSD - E 26. 10 0.43 1.02 0.32 26. 08 0.07 1.10 0.10
YNTH - E 32. 14 0.35 0.65 0.27 32.06 0. 06 0.73 0.09
YNYA -E 32.33 0.22 0.73 0.22 32.37 0. 06 0.76 0.08
YNYL - E 27.41 0.11 1.22 0.22 27.39 0. 06 1.21 0.09
YNYS - E 35.16 0. 30 0.90 0.24 35.18 0.05 0.93 0.08
YNDC - U 1.82 1.55 9.34 1.17 0.72 0.22 9.06 0.32
YNHZ - U 1.36 0. 80 8.08 0.75 1. 64 0.18 8.24 0.26
YNLC - U -0.30 0.99 11.81 0.77 -0.31 0.18 11.68 0.27
YNLJ - U 0. 82 1.02 9.95 0.78 0.41 0.13 10. 09 0.20
YNMJ - U -0.86 1. 04 10. 43 0. 82 -0.23 0.15 10.22 0.24
YNSD - U 1.46 1.30 11.97 0.95 0. 64 0.19 11.75 0.27
YNTH - U 0.65 0. 47 8.28 0.53 0. 64 0.14 8.31 0.22
YNYA - U 2.35 1.23 9.63 0.91 1.19 0.17 9. 34 0.24
YNYL - U -2.58 1.47 10. 90 1.15 -1.43 0.21 10. 41 0. 34
YNYS - U 1.13 0.57 10.92 0. 60 1.30 0.14 10. 94 0.22
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Fig.5 Comparision of deviations of different parameters under optimal noise model and white noise model (a) linear

velocity; (b) velocity uncertainties; (c¢) annual cycle; (d) annual cycle amplitude uncertainties
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Estimation on Velocity and Cycle of GPS Reference Stations in Yunnan
Area Based on the Colored Noise Models

ZHANG Fengshuang
( First Crust Monitoring and Application Center, CEA, Tianjin 300180, China)

Abstract

Based on the calculation result of time series of the 3D coordinate recorded by 25 GPS continue observation
stations in Yunnan Area from 2010 to 2014, we implemented the noise analysis on it by using different noise
model combinations. The results suggest that the component of different station coordinate has the different noise
feature, and the optimal noise models represent the characteristic of diversity, the model of flicker noise plus
white noise and power law noise plus white noise is the main noise models in Yunnan. The distribution of opti-
mal noise models of vertical components represents regional characteristics on both sides along the Red River
Fault with NE. The quantitative analysis of the noise model and the movement parameters of observation station
show that the influence of the noise model on the linear velocity uncertainty and annual cycle uncertainty is large,
the velocity uncertainty and annual cycle uncertainty under colored noise model are 3 ~7 and 2 ~3 times of that
under white noise model respectively. The noise model has a little influence on the velocity and the amplitude of
the annual cycle, under colored noise model and white noise model, the linear velocity deviations of vertical
component are less than 1 mm/a generally at majority stations, and they are more than 1 mm/a at minority sta-
tions. The deviations of annual cycle amplitude are less than 0. 5 mm, and the deviations of vertical component
are bigger than that of horizontal component, as well as the deviations of EW component are bigger than that of
north component.

Key words: Yunnan Area; GPS reference station; noise analysis of time-series; maximum likelihood es-

timate; optimal noise model



