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Fig. 1 The relation between non-dimensional spectrum bandwidth parameter and
non-dimensional frequency in the form of Neumann spectra
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THE OPTIMAL DESIGN OF WIND-WAVE SPECTRUM
ESTIMATES STATIONARY WAVE PROCESSES

Li Luping
(First Institute of Oceanography, SOA, Qingdao)

ABssTrACT

This artical deals with the optimal design of spectral estimates for stationary
wave processes. The quality of spectral estimates is measured with the relative mean
M = {by(0)}? + D*(8(w»))

§(w) §*(w)

m minimizing the relative mean square error of spectral estimates, which is presented

square error; . The method for choosing the lag number

by Grenander et al and Priestley, is applied to wind-wave spectrum estimates. In
this optimal design of spectral estimates the lag number m depends on the spectral
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S(w)l/ Py
parameter B;(w) (or at least B;s(w) = minB;(w)) must be known before spectra
are estimated in order to get optimal estimates. On the basis of the similarity of
spectra, it is considered to be reasonable that the spectral bandwidth parameter
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bandwidth parameter: Bj(w) =

, therefore, the spectral bandwidth

B;j(w) is estimated using Neumann spectra; By(w) =K/ {|(p+1Dp— 2p+9+1)p/

Oy
K? + p*/K*|}¥* (w, is spectral peak frequency). Then, the relation among the
relative mean square error M of spectral estimates, the significant wave period T
of wave surface records, and the lag number m can be obtained using the empirical

proposed by TOBA.

formulae w, = 27
1.05T

In this paper, three optimal designs for estimating wind-wave spectra; Bartlett,
Rectangular, and Tukey estimates are presented. Plot of the relation between non-
dimensional spectrum bandwidth parameter and non-dimensional frequency in the
forms of Neumann spectra, plot of the relation among the relative mean square
error of spectral estimates, the significant wave period of wave surface records, and
the lag number 7 in the three estimates, and plots of comparison of the optimal
designs of spectral estimates made by the three methods are given. The effect of
application for the optimal design is discussed.



