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Abstract: Beijing GNSS continuous observation network has many factors that are
not conducive to earthquake monitoring, such as a small coverage of the network,
too many soil sites, low crustal movement level, and high noise level, etc. In this
paper, mutation, continuous smoothness, shared noise, and station noise are used
to decompose the time series of station locations. Based on the characteristic that
continuous smooth changes can be linearly fitted, the short-term linear decomposition
method is used to decompose noise and improve the signal-to-noise ratio. The test
results show that when the window length is greater than 10 days, both the fitted
value and the residual value can achieve good stability. Using the six-year data of
Beijing GNSS Network, after the data preparation of detrending, de-mutation, and de-
interference, the sliding linear decomposition is performed on the window for 12 days,
and multiple time series such as common mode noise, self-noise, and fitting value
are calculated. A preliminary analysis of these sequences shows the low-passivity of
the linear decomposition method, the consistency of common mode noise, and the

difference in the station’s own noise. The results also show that the standard deviation
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of the fitted sequence is reduced to two-thirds of the original sequence. The fitted value
time series is the main object of earthquake monitoring research, and the organic
combination of multiple time series can be decomposed to meet different needs.
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Figure 1 The relationship between the residual value and the dispersion of the

fitted value and the window length
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Figure 2 Time series of shared noise and the noise of the BJSH station
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Table 1 Comparison table of related parameters of noise time series

SriE N /i E J3i U /e

Wi SEHME brdEZE 5 1A SEYME bR 25 1R SFEIME bR BB 1R

) (mm) (mm) PACH) (mm) (mm) W(H) (mm) (mm) PCH)

HEIMRE(12HERK) 000 073 98 000 061 34 000 198 83

R E(ISHERK) 000 073 98 000 065 34 000 211 83

AR (15—12) 000 013 341 000 012 1024 0.00 033 129
B SmEE (oK) 000 077 48 000 081 21 000 301 21
EEEL NG %Y) 000 062 36 000 058 25 000 193 3.0
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Table 2 Comparison table of time series parameters before and after noise

decomposition

i N i EJr & U Jri

IiH WEPS TG RS SRS R RTT RS RIS WS RTT MRS RS
I (mm) -0.21 -0.21 0.00 -0.01 -0.23 -0.23
FruE2E (mm) 1.59 1.23 1.22 0.79 4.87 3.40
RE (mm) 4.80 3.38 3.79 239 14.40 8.73
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Figure 3 Data preparation, noise decomposition and restoration of E component

of the BJSH Station
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