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Abstract Aiming at the problem that the common mode error analysis of the vertical coordinate time
series of the Global Navigation Satellite System (GNSS) in Northwest China is not comprehensive and
in-depth, the MSSA algorithm is used as the theoretical basis to preprocess the data of 61 stations in the

v ] i R SR A — W O R AT R A T E BB (FMC202307)
2024-05-29 W H| 545, 2024-11-01 Y BB E

©The Author(s) 2025. This is an open access article under the CC-BY 4.0 License
(https://creativecommons.org/licenses/by/4.0/)


32142.14.cjss.2024-0072
32142.14.cjss.2024-0072
https://doi.org/10.11728/cjss2025.04.2024-0072
https://doi.org/10.11728/cjss2025.04.2024-0072
https://doi.org/10.11728/cjss2025.04.2024-0072

1068 Chin. J. Space Sci.

= A AR

three northwestern provinces (Xinjiang, Gansu, Qinghai) to improve the accuracy and integrity of the
data, and on this basis, the common mode error of GNSS coordinate time series in the region is extract-
ed and analyzed. The characteristic source of the Common Mode Error (CME) was investigated by cor-
relation analysis between the extracted CME and the displacement time series caused by Hydrologic
Load (HYDL), Non-Tidal Atmospheric Load (NTAL) and Non-Tidal Ocean Load (NTOL). Compared
with the sequence before and after the removal of the common mode error, the average accuracy of the
residual standard deviation is increased by 27.5%, and the maximum reduction of the station is reduced
by 66.7%. The results show that the common mode error in this region is significantly affected by three
kinds of surface mass loads: hydrologic load, non-tidal atmospheric load and non-tidal ocean load.
Through the extraction and analysis of common mode errors and the research on the source of error
characteristics, the GNSS coordinate time series accuracy of the three northwestern provinces can be fur-

ther improved, so as to provide higher precision data support for seismic displacement and crustal defor-

2025, 45(4)

mation research.
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Table 1 Amplitude comparison before and after common-mode error removal (Unit: m)
Wk R BKE B/ME S FE befEz bl PRI AR m/ME CEIE S bR
GSAX  PiFdy 0.008  -0.022  -0.007 0.015 QHTT  kiFdy  0.029  -0.004 0.012 0.016
HiFJ5 0005  -0.016 -0.003  0.011 WiFJ5 0011 -0.004  0.005 0.007
GSDH  ZiERT  0.013  -0.017  -0.003  0.015 QHYS BUERT  0.017  -0.012  0.006 0.019
WIEfG  0.011 0.014 0.002  0.009 MIE/E  0.009 0.005  0.003 0.007
GSDX  HUERi  0.021 -0.025  0.002 0.023 XJAL  MUERT 0.077  -0.021 0.021 0.049
WiFJF 0.016  -0.017  —0.001 0.019 WIEf/  0.021 -0.013 0.011 0.021
GSDL  2kiF@i  0.006  —0.007 0.001 0.003 XJBC  MERT  0.022  -0.028  -0.008 0.021
iFJ5  0.005  -0.007  0.001 0.002 HiFJ5 0013  -0.011  -0.004  0.013
GSDT  HERT  0.005  —0.008  0.008 0.007 XJBE  MOERT  0.023  -0.011  0.005 0.018
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