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Estimation and Analysis of the Vertical Profile Parameters
Using HeMOSU-1 Wind Data
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Abstract : A wind-speed estimation at the arbitrary elevations is key component for the design of the offshore
wind energy structures and the computation of the wind-wave generation. However, the wind-speed estimation of
the target elevation has been carried out by using the typical functions and their typical parameters, e.g., power
and logarithmic functions because the available wind speed data is limited to the specific elevation, such as
2~3 m, 10 m, and so on. In this study, the parameters of the vertical profile functions are estimated with optimal
and analyzed the parameter ranges using the HeMOSU-1 platform wind data monitored at the eight different loca-
tions. The results show that the mean value of the exponent of the power function is 0.1, which is significantly
lower than the typically recommended value, 0.14. The values of the exponent, the friction velocity, and the
roughness parameters are in the ranges 0.0~0.3, 0~10 (m/s), and 0.0~1.0 (m), respectively. The parameter ranges
differ from the typical ranges because the atmospheric stability condition is assumed as the neutral condition. To
improve the estimation accuracy, the atmospheric condition should be considered, and a more general (non-linear)
vertical profile functions should be introduced to fit the diverse profile patterns and parameters.

Keywords : wind speed estimation, power profile function, logarithmic profile function, HeMOSU-1, wind-speed
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Table 1. Basic statistical information of the wind speed data at the different elevations (n = 69,016, 10-minute interval data; SD = the stan-
dard deviation, L, and U = the lower and upper limits of the measures, respectively)

Elevation (m) 26 46 56 66 76 86 96 97
Mean 6.12 6.42 6.68 6.83 6.78 6.88 6.91 7.16
L (mean) 6.09 6.39 6.65 6.80 6.75 6.85 6.88 7.13
U (mean) 6.14 6.45 6.71 6.86 6.81 6.91 6.94 7.19
SD 3.36 3.50 3.66 3.77 3.75 3.81 3.97 3.96
L (SD) 3.34 3.48 3.64 3.75 3.73 3.79 3.95 3.94
U (SD) 3.38 3.52 3.68 3.79 3.77 3.83 3.99 3.98
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