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Fig.2 Estimation on magnitude-squared coherence of three pairs of wind-wave experiment data
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COMPARISON AMONG METHODS FOR CROSS-SPECTRA ESTIMATION BETWEEN
WAVE AND CURRENT

ZHANG Rui', LEI Shu-He"?, GUAN Chang-Long>, WANG Hong'

(1. School of Mathematical Science, Ocean University of China, Qingdao 266100, China;
2. Key Laboratory of Physical Oceanography, Ocean University of China, Qingdao 266100, China)

Abstract We employed and compared three methods: Welch, MTM, and MVDR, to estimate wave-current
cross-spectra, and analyzed three pairs of data of wave and current from our wind-wave experiment. The results show that
the magnitude-squared coherence estimated by the three methods is similar in peak frequency, implying that coherence
between wave and current in dominant frequency band is significant. In high-frequency band, the estimated
magnitude-squared coherence by MVDR method decays as wave spectra and current spectra do, unlike the coherence
from the other two methods that stay significant even in very high frequency band. In addition, numerical simulation
showed that MVDR method is more capable of distinguishing adjacent cohere frequency without spurious peak, and its
result could be more reliable.

Key words cross-spectra;  magnitude-squared coherence; wave-current interaction; Welch method; MTM
method; MVDR method



