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Error analysis and correction of wind speed numerical
forecast at wind farm
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3 National Climate Center, China Meteorological Administration, Beijing 100081, China)

Abstract The wind speed at 50 m at a wind farm of Inner Mongolia from January to June of 2011
was simulated by WRF ( Weather Research and Forecasting) model, then the simulation results were e-
valuated, combined with the observed wind speed. Furthermore, the wind speed was corrected by Auto—
Regression( AR model) and Persistence. The results show that the mentioned above two methods can both
effectively reduce the simulation error, while the AR model performs better than the Persistence. In order
to extend the prediction period, a new revised model (New AR model) was established, based on the
concept of hypothetical observation. The correction forecasting results of the new model show that New AR
model can improve the wind speed accuracy of WRF within 12 hours, especially within 6 hours.
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Fig.1 The domain of simulation experiment in WRE model
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Table 1 The error evaluation indexes of WRF model from

February to June( unit:m-s™")

Wil 2 A 3H 4H 5H 6 H
Ey 0. 06 -1.54  -1.39 -1.09 -0. 67
Eyy 2.64 2.23 2.47 2.28 1.88
Epus 3.40 2.73 3.30 2.85 2.43

R 0. 41 0. 67 0. 68 0. 69 0. 48
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Fig.3  Autocorrelation curves of the errors of WRF model (unit: h)
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Table 2 The error evaluation indexes of WRF model, Persistence and AR( 1) model (unit:m+s™")

1

3 A 4 A 5H 6 A
A R
FReik AR WRF  Fgkik AR WRF  Fpgkik AR WRF  Fpgisk AR WRF
Ey 0. 00 -0.00 -1.54 -0.00 -0.26 -1.39 -0.00 -0.15 -1.09 -0.00 -0.18  —-0.67
Eya 1.05 1.02 2.23 1.19 1.17 2.47 1.41 1.35 2.28 1.30 1.24 1.88
Epus 1.35 1.32 2.73 1.61 1.57 3.30 1.94 1.84 2.85 1.88 1.73 2.43
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Table 3 The error evaluation indexes of WRF model( New AR model) from 01:00 to 12:00 (unit:m «s')

TR0/ h Ey Eya Erus TR 30/ h Ey Eyia Egys
1 -1.313(0.036) 2.287(1.111) 2.987(1.469) 7 -1.113(-0.602) 2.134(1.969) 2.653(2.535)
2 -1.469(-0.347) 2.228(1.416) 2.907(1.792) 8 -1.127(-0.694) 2.202(2.067) 2.714(2.653)
3 -1.627(-0.686) 2.283(1.578) 2.890(2.098) 9 —-0.829(-0.452) 2.173(2.157) 2.839(2.841)
4 -1.390(-0.596) 2.168(1.695) 2.707(2.190) 10 —-0.521(-0.198) 2.314(2.236) 2.991(2.956)
5 -1.505(-0.815) 2.106(1.723) 2.583(2.209) 11 -1.014(-0.749) 2.406(2.341) 3.076(2.972)
6 -1.234(-0.642) 2.076(1.797) 2.527(2.396) 12 -1.555(-1.286) 2.572(2.464) 3.269(3.130)
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