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Cross Stochastic Fourier Spectrum Function of Turbulence Wind Velocity

ZHANG Lin-lin, LI Jie
(Department of Architectural Engineering, Tongji University, Shanghai 200092, China)

Abstract: In order to consider the spatial correlation of wind field within the stochastic Fourier
spectrum, cross stochastic Fourier spectrum was defined on the basis of the meaning of empirical
physical relationship. The formula of the cross stochastic Fourier spectrum consisted of two
stochastic Fourier spectrum functions of two stochastic processes and their stochastic coherence
function, which could be used to reflect the spatial correlation of wind field. Then, the empirical
physical model of the stochastic coherence function of real wind field was researched and
established by means of the real wind field data. Finally, the basic parameters and their
probability density functions within the stochastic coherence function were determined based on
the hypothesis testing theory. It is demonstrated that the proposed cross stochastic Fourier
spectrum function can represent the spatial correlation very well in terms of probability.
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