51 5 Vol. 51, No. 5
2008 9 CHINESE JOURNAL OF GEOPHYSICS Sep., 2008

, , : GPS . , 2008, 51(5): 1372~ 1384
Yuan L. G, Ding X L., Chen W, et al. Characteristics of daily position time series from the Hong Kong GPS fiducial netw ork.
Chinese J. Geop hys. (in Chinese), 2008, 51(5):1372~ 1384

GPS
MR, TAL KR R HEA, RO, BAE, BmA

1 >

2 s
3 ,
4 ,
GPS 2001 1 2007 8 R 12
) ( )
GPS . : GPS s
5 3mm
s 2~ 6
; 1.5 mm/yr s R
1~ 2 mm s
GPS, s s >
000+ 5733(2008) 05 137213 P228 200%03-17, 2008 06- 16

Characteristics of daily position time series from the Hong Kong GPS fiducial network
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Abstract Characteristics of daily position time series from January, 2001 to A ugust, 2007 at 12
stations in the Hong Kong GPS fiducial network are investigated in this paper. A spatial filtering
algorithm based on principal component analysis is employed to remove the common mode errors
from the daily position time series. T he noise characteristics of the filtered position time series are
assessed by the method of maximum likelihood estimation. Contributions from atmospheric,
nontidal oceanic, snow and soil moisture mass loading are evaluated. The results indicate that
spatial filtering is an effective way to improve the precision of position time series and provide

better resolution for detecting local deformation signals. The common mode errors have strong
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seasonal variation. The observed ~ 3 mm annual vertical variation of the common mode errors can
be explained by the joint contribution of these seasonal surface mass redistributions. A fter
removing these surface mass loading effects the residual common mode errors are highly related to
the higher-order ionospheric effects. T he noise in the filtered position time series can be described
as a combination of variable white noise plus flicker noise. The velocity uncertainties are about 2
~ 6 times larger if only variable white noise is assumed. The maximum relative horizontal velocity
between the sitesis 1.5 mm/yr, which indicates some local fault activities. In addition, there are
obvious 1~ 2 mm local seasonal signals in the filtered position time series of some sites. The
residual scatters of all filtered time series also show strong seasonal characteristics.

Keywords GPS, Time series analysis, Spatial filtering, M aximum likelihood estimation, N oise
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1

FN+ WH

Table 1 Estimated seasonal parameters of the CME time series and their uncertainties (10) based on FN+ WH model

/mm 1¢) /mm (%) /mm 1¢) /mm 1)
N 0.89%0.42  217%27 2.10%£0.29  258%8 0.86%0.42  189+28 2.19%0.30  258%*8
1.54%0.60  10£22 0.82%0.43  253%30 0.94%0.60  35%37 0.81%0.43  257%30
U 3.22%1.05  340%18 2.44%0.74  58%17 0.93%£0.95  92%59 2.38%0.68 50%t16
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2 FN+ VW
Table 2 Noise amplitude estimates and repeatabilities of the filtered position time series based on FN+ VW mode

/(mm/yr’?% / mm
/ N E U N E U N E U
HKFN 6.7 0.34 0.25 0.36 1.14 2.43 2.98 1.03 1.25 3.67
HKKT 6.7 0.33 0.23 0.37 1.26 1. 80 3.08 0.95 1. 04 3.26
HKLT 6.7 0.30 0.26 0.37 1.89 2.03 4.27 0.95 1.17 3.36
HKMW 3.1 0.34 0.25 0.40 1.24 1.52 0. 00 0.85 0.% 2.92
HKNP 3.1 0.45 0.40 0.49 1.96 2.91 0.00 1. 19 1.5 3.70
HKOH 3.2 0.39 0.32 0.45 2.18 3.77 2.91 1.13 1.5 3.83
HKPC 2.9 0.35 0.26 0.36 0.96 1.03 0.00 0.85 0.9 2.82
HKSC 4.9 0.32 0.24 0.36 1.33 1.42 2.40 0.93 0.9 3.44
HKSL 6.7 0.32 0.24 0.37 1.28 1.62 3.80 0.92 1.05 3.50
HKSS 3.2 0.42 0.32 0.43 2.31 1.70 1.56 1.24 1.21 3.35
HKST 6.7 0.33 0.25 0.41 1.20 1.62 2.15 0.92 1.09 3.43
HKWS 3.2 0.37 0.31 0.41 0.72 1.22 0.00 0. 88 1.13 3.14

0.35%0.04 0.28%0.05 0.40%£0.04 1.46%0.50 1.92%0.77 2.89+0.87 0.99%0. 13 1.16%0.20 3.37%£0.30

5.4

, 3 4 5
( FN+ VW VW
)
3 FN+ VW ITRF2005
Table 3 Estimated ITRF2005 velocities and their uncertainties ( 10) based on the EIN+ VW model
/(mm/ yr)
N E U N E U
HKFN - 13.63%0.08 31.15%0. 16 1.49%0. 23 3.26 5.23 2.52
HKKT - 14.227%0.09 31.19%0. 12 0.77£0.23 3.76 4.63 2.83
HKLT - 14.00%0. 13 31.73%0. 14 0.91%0. 31 5.26 4.56 3.60
HKMW - 14.277%0. 18 31.70£0. 22 0.54%+0.38 4.06 4.35 2.55
HKNP - 14.87%0.28 30.42%0. 41 0.65%0. 48 4.38 4.84 2.55
HKOH - 14.41%£0. 29 30.28%£0. 49 0.2%0.46 5.44 6.80 2.46
HKPC - 13.56%0. 15 31.21%0. 16 1.9%0.38 3.25 3.14 2.55
HKSC - 13.61%0. 16 32.13%0.17 0.02%0. 36 3.10 3.12 1.88
HKSL - 13.93%£0. 09 31.97%£0. 12 0.4%0.29 3.91 4.20 3.16
HKSS - 13.877%0.30 31.31%0.23 - 0.60%0.27 5.51 4.16 1.87
HKST - 13.92%0. 10 32.07%0.13 0.94%0.20 3.60 4.00 2.05
HKWS - 14.20%0. 11 31.81%0.18 - 0.26%0.36 2.49 3.08 2.55
" GPS . 4 R
mm
> 4 5
4
) 5 )
, , 0.7mm 1.5 mm

\ 2.2 mm; )
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Table 4 Estimated annual amplitudes and phases, and their uncertainties ( 10)
N E

/mm 1¢) /mm /() /mm 1¢)
HKFN 0.41%0.07 310%9 0.86%0 13 70+9 0.93%0. 19 251£12
HKKT 0.67%0.07 214%6 1.14%0 10 196 £5 0.50%0. 19 336+22
HKLT 0.30%0. 10 146£19 0.49%0. 11 337£13 2.247%0.25 13316
HKMW 0.15%0. 11 317+41 0.14%0 13 127£51 1.38%0.23 1£10
HKNP 0.46%0. 16 348120 0.98%0 23 83%14 0.66%0. 28 230£23
HKOH 0.67%0. 17 59%15 0.62%0.29 13126 1.05%0.29 285116
HKPC 0.63%£0. 09 274+8 1.46%0. 10 5814 0.32%0.25 274142
HKSC 0.34%0.09 57%£15 0.76%£0. 10 278%7 0.29%0. 19 168141
HKSL 0.35%0.07 33t12 0.08£0.09 106 £64 0.43%0.23 292%30
HKSS 0.31%0. 18 119£34 1.52%0 14 223%5 0.75%0. 19 8116
HKST 0.33%0.07 26812 0.22%0.09 255%24 0.44%0. 16 1323
HKWS 0.21%0. 07 129%19 0.56%0. 11 223F11 0.73%0.25 34117

5

Table 5 Estimated semiannual amplitudes and phases, and their uncertainties ( 10)
N E
/mm 1¢) /mm 1¢) /mm 1)
HKFN 0.18%0.05 20216 0.17£0.09 55£32 0.13%0. 16 169£71
HKKT 0.19%0.05 301%16 0.38%0.07 319%11 0.25%0. 15 308+35
HKLT 0.17%0. 07 33%24 0.29%0.08 1316 0.88%0.19 203%t12
HKMW 0.03%0. 08 94+128 0.10£0.09 350£52 0.11%0. 11 215185
HKNP 0.18%0. 12 167136 0.44%0. 17 326%22 0.37%0.24 326%38
HKOH 0.23%10. 12 21131 0.24%10.20 85t49 0.39%0.23 87t34
HKPC 0.06%0. 07 201160 0.05%0. 07 351£89 0.30%0. 20 183%13
HKSC 0.12%£0. 06 93%31 0.15%0.07 280%26 0.24%0. 16 19039
HKSL 0.17%0.05 195£18 0.17%0.07 334%22 0.72%0. 17 97t 14
HKSS 0.32%0. 13 228+23 0.30%£0. 10 11£19 0.46%0. 17 228+21
HKST 0.07%0.05 13£42 0.20%0.07 60120 0.31%0. 14 15£26
HKWS 0.11%£0. 06 339+28 0.12%£0.08 71£41 0.66%0. 19 145%18
, , , mm
GPS
)
GPS
GPS , 1.5 mm

2.2 mm
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