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ABSTRACT

The Global Navigation Satellite System (GNSS) that utilizes a Virtual Base
Station Real-Time Kinematics (VBS-RTK) positioning technology, operated by
the National Land Surveying and Mapping Center, Ministry of Interior, R. O. C.,
can achieve centimeter-level accuracy in measuring elevations. This research
aims to examine the performance of the GNSS buoy developed by Lin et al.
(2017) based on the above-mentioned GNSS system for monitoring tides and
ocean waves in coastal areas. The performance will be examined to clarify the
effect of the percentage of good altitude data on the monitoring of tides and
waves, as well as the possible errors in the tides and waves that would be caused
by the inclination of the buoy hull. First, static test was performed to determine
the percentage of good altitude data obtained by the GNSS. Two field tests were
carried out by deploying the buoy in the Wan-Li waters and the Small Liu-Qiu
waters, respectively, to examine the performance of the GNSS buoy. The field
tests demonstrate that the rate of effective data reaches 83 % and 74 % in
measuring tides and waves, respectively. The data are referred to as effective data
when their accuracies reach centimeter-level. For the field tests with the GNSS
antenna installed at an elevation of 2.26 m, as the inclination of the buoy hull is
less than 7°, the error in tide caused by the inclination is negligible. However, as
the angle increases up to 16.1°, the uncorrected GNSS tide underestimates a
water level of 12 cm. The correction of the water level due to inclination does not
make significant change in the values of significant wave height, mean wave
period, and the peak wave direction. Finally, during the field test, the GNSS buoy
deployed in the Small Liu-Qiu waters detected a typhoon-caused swell with a
significant wave height up to 7 m. The significant wave height obtained by the
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GNSS agrees very well with that obtained by the ATC (accelerometer-tilt-compass)
wave sensor even at this high wave height.

Keywords. VBS-RTK, GNSS buoy, coastal waters, operational monitoring of
tides and waves
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