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Table 1 Percentages of the differences between the wave elements of two buoys at each time periods( % )

o H,, T,  Hinw Tine %i;(i i H,, T,  Huw Tuw E%Q;(i
A A
6:30—7:00 20.4 19.8 1.5 12.9 6.4 14:30—15:00 20.7 27.9 0.2 1.1 5.2
7:00—7:30 18.9 22.5 1.5 6.5 11.0 15:00—15:30 19.1 25.5 1.2 2.1 5.1
7:30—8:00 20.2 18.1 2.3 16.3 10.6 15:30—16:00 16.6 20.7 9.9 1.5 7.3
8:00—8:30 21.3 21.1 1.0 15.6 3.6 16:00—16:30 22.6 29.6 0.1 7.4 7.7
8:30—9:00 19.7 22.3 1.5 3.2 3.3 16:30—17.00 18.0 19.3 2.4 9.8 9.3
9:00—9:30 22.1 26.2 0.0 15.8 8.2 17:00—17:30 16.9 24.5 2.0 10.0 13.7
9:30—10:00 25.1 26.3 8.7 12.1 13.0 17:30—18:00 16.3 23.4 7.7 12.8 5.1
10:00—10:30 21.4 26.5 3.0 21.1 7.4 18:00—18:30 18.0 25.4 5.5 5.0 8.1
10:30—11:00 20.5 18.1 2.7 6.2 5.5 18:30-—19:00 19.2 21.7 1.1 16.0 8.1
11:00—11:30 21.7 23.6 1.6 6.8 7.0 19:00—19:30 18.6 21.9 2.9 7.1 7.8
11:30—12:00 21.8 22.6 0.1 7.3 10.1 19:30—20:00 19.1 23.6 2.9 7.2 12.9
12:00—12:30 20.3 24.0 2.7 13.0 9.7 20:00—20:30 17.1 12.7 8.3 18.0 2.5
12:30—13:00 22.0 22.4 4.2 14.8 9.9 20:30—21:00 15.6 17.2 8.0 17.9 3.9
13:00—13:30 22.8 25.1 5.9 14.6 11.2 21:00—21:30 18.4 19.8 2.4 6.1 7.8
13:30-—14:00 19.8 26.0 3.6 1.8 7.6 21:30—22:00 18.4 17.6 1.5 21.0 5.7
14:00—14:30 19.4 22.5 6.1 16.8 7.9
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P18 9 TR P 16 4 SRk T
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Research on the Method for Wave Measurement by Wave Buoy Based
on GNSS Technology

TIAN Li', LIU Yang', LI Meng-hao'?, LIU Yan-xiong®
(1. First Institute of Oceanography . MNR, Qingdao 266061, China;
2. School of Earth Sciences and Engineering » Hohai University s Nanjing 210098, China)

Abstract;: Waves are one of the important movement phenomena in the ocean and the monitoring of their
changes and the studying of their motion rules are of great significance for both the oceanographic research
and the marine engineering. However, the traditional GNSS wave measurement methods have great disad-
vantages and limitations in real-time and high-precision wave measurement. A method for real-time and
high-precision wave measurement based on GNSS technology is studied, by which real-time wave elements
such as wave height and wave period can be obtained. As the example, the data measured in the buoy test
in the South China Sea are processed and analyzed, and the feasibility of the method is verified. By this
method, the buoy velocity can be determined directly by carrying out the epoch difference of the GNSS
phase observations based on the broadcast ephemeris, and no other additional precise differential correction
is needed, thus saving on the high-precision differential correction service costs and the offshore communi-
cation costs. This method can be applicable in the offshore and far-sea scenarios, can use the wave buoy
mounted with low-cost single-frequency GNSS receivers to obtain high-precision wave measurements and
thus has a high practical application value.

Key words: wave buoy; GNSS; epoch difference; wave height; wave period
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