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Wave Directional Spectrum Error Analysis of Pitch-Roll
Buoy

Ming-Da Chiuo' Hwa Chien’ Laurence Z.H. Chuang® Chia Chuen Kao*

ABSTRACT

Data buoy which has the characteristics of energy self-supply, real-time data transmission,
oceanographic and meteorological data measurements are available is the most applied to observe the
oceanographic and meteorological data. We found out that the errors of estimated main wave
direction is due to the asymmetric response of buoy hull to the waves. This asymmetric response
comes from the combined mooring and wind-current effect. The errors of direction spreading come
from the slope measurement, too. What we really measure from the inclinometers combines two
physical mechanisms: the centripetal acceleration from the orbital motion and the real inclinations on
the wave surface. These forces apply on the inclination sensors with opposite directions and nearly
the same order of magnitude. These combined forces will make the measurement of slope incorrect
and lead to over-estimate the directional spreading. We adopt and modify Steele's theory to correct
the errors. So as to make the errors reduced. We validate the method by numerical simulations. When
applying the method to the field wave data, the difference of main direction between original output

and modified output is between 0 ~ 20 degree.
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