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Wave measurement methods from moving vessels using GNSS Reflectometry
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Estimation of wave fields is essential for marine transports and
developments. Although the accuracy of estimation has improved by the progress of numerical models,
wave observations are still insufficient especially in coastal areas. This study, therefore,
established a low-cost method to observe wave fields from moving ships.

The GNSS signals reflected at the sea surface travel a longer path than the direct signals, so the
mixed signal intensity fluctuates depending on the phase difference of two signals. Every time when
the excess path length changes by the wavelength of GNSS signals, approximately 0.2 m, due to the
sea surface height changes by waves, periodic interference fringes appear in the received signal
intensity. By measuring the periodicity and number of these fringes, the wave period and significant
wave height (SWH) can be estimated. By applying to actual observation data on a ferry, both
estimations of the wave period and SWH were confirmed practically accurate.
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