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Abstract: The random noise of GNSS tropospheric zenith wet delay (ZWD) not only affects the estimated
value of ZWD, but also affects the change of the trend item of ZWD. In order to reveal the temporal and spatial
variation characteristics of ZWD random walk process noise (RWPN), this paper selects 20 IGS (International
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GNSS Service) stations and used the tropospheric products of JPL, GFZ and CODE analysis center from 2010 to
2020 to analyze the range and characteristics of noise in the GNSS ZWD random walk process from different
geographical locations and different time series; and after deducting the ZWD trend item and the main period
item, the composition of the ZWD residual signal component is further revealed. The results show that there are
significant differences in the wet delay RWPN in different geographic locations, with the annual average value
ranging from 0.01 to 0.146 mm/+/s , and the wet delay RWPN value is larger in the middle and low latitudes
where the atmosphere is concentrated, and in the polar regions where the atmosphere is relatively thin, its value
is small; the wet delay RWPN at the same station has obvious annual, semi-annual and seasonal characteristics,
and the range value is as high as 0.12 mm/~/s or more; through the analysis of the ZWD residual value, it is
found that the ZWD residual signal not only includes the white noise, there are also high-frequency signal

components from 4.8 hours to 2.43 days.

Key words: troposphere; global navigation satellite system (GNSS); wet delay; random walk process noise

(RWPN); time and space change; numerical weather model (NWM)
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