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Abstract: China lies in the southeast of the Eurasian plate, which is squeezed by the Indian plate, the Pacific plate and the
Philippine Sea plate. Under the influence of the crustal movement, the widespread and complex geological structures were
generated in the Chinese mainland, and it become a region with strong and complex crusts. The complex geological structure
also makes the Chinese mainland become one of the regions with frequent earthquakes in the world. The frequent earthquake
disasters caused great damage to people’s production and daily life and had the effect on normal operation of society. As all
over the world, the establishment and perfection of GNSS reference station network, GNSS technology is one of the main
methods of crustal movement monitoring and analysis, the time series of GNSS coordinates provides important basic data for
the research of the class. In this paper, the continuous observation stations of CMONOC in mainland China is selected to
analyze the GNSS coordinate time series by Fourier transform and wavelet transform. Firstly, GNSS coordinate time series
was prepossessed and denoised. Then the cycle of the GNSS coordinate time series was extra—

cted and analyzed by using fast Fourier transform method in frequency domain. Finally, according to the period information,
the coordinate time series is decomposed and reconstructed by wavelet transform, the results of high—frequency period term
and low—frequency trend term are obtained, and the results are analyzed. The main conclusions of the study are as follows:
On the whole, the periodicity in the vertical direction of Chinese mainland is stronger than that in the horizontal direction of
the north direction and the east direction, and the periodicity intensity in the north direction and the east direction is similar.

In the time scale of one year or less, except for the northeast region, the period of all parties is dominated by annual cycle,
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followed by semi—annual cycle, and the seasonal cycle is weak in the vertical direction. The annual and semi—annual cycles

of each site were extracted by wavelet decomposition. It can be found that the period lengths of annual and semi—annual cycle

of each site in the north, east and the vertical directions of each year extend or contract to a certain extent, as well as

different sites in different regions show certain differences in the variation of cycle intensity over time. During the study

period, the crust of Chinese mainland generally presents a trend of southeast migration, and the trend of east migration is

slightly stronger than that of the south migration. What’s more, the speed of migration and the direction of each region and

each station are similar. In the vertical direction, the movement trend of different sites in different regions is more

complicated.

Key words: crustal movement; time—frequency analysis; GNSS coordinate time series; fast Fourier transform; wavelet

transform
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