Model of Vertical Wind Speed Extrapolation in a Semi-Arid Region
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In Algeria, most of wind speed data are recorded at a single reference (usually 10 m). The hub-heights of most operating WECS are installed with heights higher than 20 m of the ground. 
To establish a model of vertical wind speed, a series of measurements have been made in semi-arid region (Ksar ElChallala, in the high plains of Algeria) during six months. A meteorological and radiometric parameters are recorded each 10 mn for heights varying from 4 to 50 m of the ground.

Using the Monin-Obukov similarity theory and stability function proposed by Paulson, a roughness, friction velocity and a Monin-Obukov length has been estimated and a classification of a data, following a stability conditions, has been made.

Validity of the model has been performed processing three other months of data. The mean quadratic error between wind speeds measured at different levels and extrapolated values is about 5%.

The experimental profile has been used to compare the results given by the established model with those predicted by the empirical formulas usually used for vertical wind speed extrapolation. The results show that, for semi arid zone, the model developed locally is in best agreement with  measured data.

