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Numerical studies on coherence of combined propagation of
random wind and waves
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(School of Civil and Architectural Engineering, Guangxi University of Science and Technology, Liuzhou 545006,
China)

Abstract: There is a strong coherence between random wind and wave environment elements, which not
only affects the synchronization and intensities of fluctuating wind and random wave in combined wind-wave
propagation process, and but also affects the accurate calculations of combined wind-wave action on offshore
structures. Therefore, based on the CFD numerical simulation methods of random wave and fluctuating wind
fields, a numerical flume for simulations of combined wind-wave propagation was established, then a series
of numerical simulations of combined propagation of fluctuating wind and random wave were carried out.
Based on the analysis of numerical results, the influences of wind speed position height, significant wave
height, wave peak frequency and basic wind speed on the coherence between wind and wave were explored.
According to the influence characteristics of these factors, a calculation function model of wind-wave
coherence value of combined wind-wave propagation was proposed. Then, the parameters of the coherence
function model were determined by a series of numerical fits according to the numerical results under various
influencing factors. Based on this, a concrete calculation expression describing the coherence value of
combined wind-wave propagation was established.
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Fig.1 Schematic diagram of combined random wind-wave numerical flume
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Tab.1 Mesh parameters and simulated wave height errors
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Fig.3 Wave front time histories of numerical flume with three grid densities
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Hg=6 m, peak frequency w,=0.8 rad/s)
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