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Abstract Classical methods, such as the harmonic wave superimposing method and the linear filtering method, cannot
simulate the universal fractal feature of wind fluctuations. The authors proposed a simple method using the stochastic
Weierstrass-Mandelbrot function to simulate wind fluctuations with the fractal feature. The fractal dimension, which is an
important parameter that describes the fractal feature of wind fluctuations, can be related to the exponents of the
inertial-range spectrum. Simulation results show that the method can effectively simulate the probability distributions and
variations of wind fluctuations in the medium-high frequency range.
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Fig. 1 Comparison of Weierstrass-Mandelbrot functions: (a) Deterministic function; (b) deterministic function with low frequency variations truncated; (c)

stochastic function
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Fig.2 Comparisons between measured and simulated power spectral density functions
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