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Abstract: Wind speed forecasting is the basis of wind power forecasting, and its accuracy affects the effi-
ciency of the wind farm seriously. In order to improve the accuracy of short-term wind speed forecasting,
the WRF mesoscale numerical model was used to predict the wind speed of a wind farm in the eastern
coasts of China. Besides, the Extreme Learning Machine (ELM) algorithm was used for further correc-
tion. The results show that, the WRF model has a better effect on the wind speed, wind direction and oth-
er meteorological elements. After correcting the wind speed forecasting of the WRF model, with the ELM
algorithm, the error of wind speed forecasting becomes smaller, and the relative root mean square error
and relative mean absolute error are reduced by 20% —30%. Thus, the ELM algorithm is qualified to have
better correction capability for the wind speed of WRF model forecasting compared with other intelligent
algorithms (BP neural network, SVM algorithm), and can improve the accuracy of wind speed forecasting
effectively.
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Fig.1 Annual wind speed data (a) and

frequency distribution of wind speed (b)
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Fig. 2 Wind statistics of the four seasons of spring (a), summer (b), autumn (¢), winter (d)
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Fig. 3 Comparison of wind rose diagram between prediction (dotted line) and observed (solid line)
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Table 1 Wind speed error analysis of the twelve months
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/me s ! /% /%
1H 2.52 41.91 32.83
2 A 2.48 45. 82 33.58
3 H 2.20 48.43 39. 46
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5H 4. 19 42,28 34.43
6 H 4.10 40. 92 30.75
7H 4.90 34. 06 20.91
8 H 5.29 40. 20 36. 15
9 H 3.98 48. 60 31.91
10 A 3. 30 43.70 33.13
11 A 2.96 40. 32 35. 60
12 A 2.97 43.91 33.89
SR 3.55 42. 84 33. 20
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Table 2 The error comparison of the revised wind

speed and the observed wind speed

. RMSE rRMSE rMAE
B2 /me s ! /% /%

1H 1.83 18. 20 14. 34
2 A 1. 96 16.51 12. 39
3 H 2. 00 21.38 19. 61
4 1 2. 46 19.13 14.18
58 2.55 18. 46 13.70
6 f 2.72 14. 63 10. 16
7H 3.24 18. 90 14.53
8 H 3. 30 17. 88 14. 49
9 A 2.31 18.56 14. 87
10 A 2.61 20. 00 16.18
11 A 2.11 23. 80 17.12
12 A 1.96 17. 43 13.78
44 2.42 18.74 14. 61
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Fig. 4 The distribution of revised wind

speeds of different models
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Table 3 Comparison of the three revised
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