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Abstract: To reveal the variation characteristics and spatial distribution of annual, semi-annual, and tri-annual periodic signals, and to explore the
impact of atmospheric loading, non-tidal ocean loading, and hydrological loading on these periodic signals, we employed the singular spectrum
analysis method to extract and analyze the periodic signals in the vertical coordinate time series of 142 global navigation satellite systems
(GNSS) stations along the coast of North America. The results show that the annual periodic signal has the largest amplitude among all periods,
with an average amplitude of 3.2 mm, followed by the semi-annual periodic signal, with an average amplitude of 0.8 mm, and the tri-annual peri-
odic signal has the smallest amplitude, averaging 0.4 mm. These periodic signals exhibit smaller amplitudes at mid-latitudes and larger ampli-
tudes at low and high latitudes. After environmental loading corrections, over 70% of the stations show a significant decrease in root mean square
(RMS), with a strong consistency between the annual periodic signal and environmental loading. Especially the impact of atmospheric and hydro-
logical loading on the GNSS vertical coordinate time series is more significant, with the average improvement in RMS after correction being
14%, 13%, and 8%, respectively. This study result demonstrates that the quality of station data can be significantly improved by accurately ex-
tracting periodic signals from GNSS station vertical coordinate time series and effectively correcting for environmental loading, supporting
high-precision surface deformation monitoring.
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