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Horizontal wind speed time history simulation based on the AR
method
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Abstract: In theoretical analyses of wind loads, time-history wind speed is particularly important. This paper uses the
autoregressive (AR) filter method to simulate the horizontal wind speed process. It first outlines the basics of theoretical
research on fluctuating winds, then explains the feasibility of using the AR method to simulate wind speed. By selecting the
fluctuating wind power spectrum and spatial coherence function, a wind speed time-history simulation program was written in
MATLAB using the AR method. By comparing it with the target fluctuating wind power spectrum, the simulated wind speed
time-history matched well with the target spectrum, confirming the accuracy and feasibility of using the AR method to simulate
horizontal wind speed.
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Fig. 1 Davenport Wind Speed Power Spectrum
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Table 1 Relationship between ground roughness coefficient K and exponent a

HSHRFAE A B C D
a 0.12 0.15 0.22 0.30
K 0.00129 0.00189 0.00464 0.01291
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Fig.2 Coordinate diagram of three points in space
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Fig. 3 Comparison of simulated and target power spectra at point A, and simulated wind speed over time
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Fig. 4 Comparison of simulated and target power spectra at point A, and simulated wind speed over time
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