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Probability density function selection
based on the characteristics of wind speed data
Nurseda Y. Yürüşen and Julio J. Melero
UNIZAR/CIRCE

Abstract

Data

The probabilistic approach has an important place in the wind energy research field as it
provides cheap and fast initial information for experts with the help of simulations and
estimations. Wind energy experts have been using the Weibull distribution for wind
speed data for many years. Nevertheless, there exist cases, where the Weibull
distribution is inappropriate winds that can cause serious energy estimation errors. This
paper presents a procedure for dealing with wind speed data taking into account nonWeibull distributions or data treatment when needed. The procedure detects deviations
from the unimodal (Weibull) distribution and proposes other possible distributions to be
used. The deviations of the used distributions regarding real data are addressed with the
Root Mean Square Error (RMSE) and the annual energy production (AEP).
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*Testing the hypothesis if the number of modes is <= 1
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Results

Conclusions
Weibull PDF (W) approach is used systematically to process wind data. Nevertheless,
there exist cases where this approach is not good enough for obtaining accurate power
production and AEP results. A combined approach using multi-modal PDF's (Beta
Exponentiated Power Lindley (BEPL) and Mixture Weibull (MixW)) and/or multi-modality
cleaning, separating input data into several Weibull PDF's (W divided), has been
proposed. Results obtained with both methods are similar and present a significant
improvement when compared with the Weibull approach, so the multi-modal
methodology can be used even in the case of not finding the root origin of data behavior.
The multi-modality cleaning approach is performed with sub-setting of the wind speed,
based on the wind direction data, the atmospheric pressure anomalies and the wind
speed changes on diurnal periods. However this sub-setting approach can be performed
with different variables and in different data cases. Regarding the usage of multi-modal
PDF's, model parameter estimation is still the most challenging issue. We experienced
also this phenomena. Model parameter estimation process of multi-modal PDF's is quite
time-consuming due to the computational complexity. Nevertheless, the input data is the
decision making mechanism for the selection of the distribution type. The high
computational complexity or the amount of the required input variables determine the
level of accuracy.
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