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Observation of water vapor, wave height, and sea level in the East China Sea
using ship-borne GNSS measurements
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It was found that the vertical coordinate solution of Kinematic Precise
Point Positioning has biases that depend on time length of batch processing, solution update time
interval, and time constraint of atmospheric delay, which are closely related to the estimation
error of GNSS derived precipitable water vapor (PWV).
By conducting analysis tests while modifying the aforementioned three conditions, we were able to
mitigate two issues highlighted in a previous study: (1) unnatural time variation of GNSS derived
PW and (2) the tendency of GNSS derived PWV to underestimate, which became more pronounced in high
PWV environments. The analysis method obtained in this project was adopted in the implementation of
ship-based GNSS system carried out by the Japan Meteorological Agency in FY2021 and FY2022.
Furthermore, it was found that the analysis method obtained in this work could be a promising
observation technique for estimating significant wave heights and secondary undulations.
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