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Abstract: Wind energy is originated from the movement of the atmosphere with great randomness and in-
termittency. Wind speed forecasting is the basis of wind power forecasting in wind power plant, and its ac-
curacy is of great significance. For complex terrain conditions, wind speed forecasting has been the diffi-
culty and focus of research in all countries. In order to improve the accuracy of short-term wind speed fore-
casting of wind power plant, this paper uses different boundary layer parameterization schemes to forecast
wind speed. The wind speed of each single boundary layer parameterization scheme prediction and the cor-
responding measured wind data are used to establish the forecast model by random forest algorithm to
study the short-term wind speed in wind power plant. The experimental results show that with the inte-
grated forecasting method of wind speed, the wind speed prediction error is significantly smaller compared
to the single boundary layer parameterization scheme. Also, it has a good simulation effect for wind speed
and wind direction and other meteorological elements in the study area and can effectively improve the ac-

curacy of wind speed forecasting.
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Fig.1 Topographic map of wind power plant
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Table 2 Error analysis of predicted wind speed by each single boundary layer scheme
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LA 0 2.7610 3.3200 44,7907 53. 8592
1 2.7871 3. 3065 45,2134 53. 6395
2 2.7783 3.4754 45,0721 56. 3800
3 3.1311 3.6926 50. 7946 59. 9032
4 2.7021 3.2337 43.8351 52. 4584
5 3.1853 3.8113 51. 6745 61. 8292
T4y 2.8908 3.4733 46. 8967 56. 3449
1 0 2.7125 3. 2961 140. 2512 18.9123
1 2.7712 3.3058 41.1232 49,0549
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Table 3 Error analysis of integrated wind speed prediction and observed wind speed

I} i BT MAE/m » s7! RMSE/m « s rMAE/ % rRMSE/ %

4 ANHIT%-RF 1.7827 2. 2502 28. 9205 36.5048
77 % 3.5-RF 1.8483 2.3253 29. 9836 37.9001

F 2.6669 3.2186 43,2635 52.2133

E ANFh T %-RF 2.2755 2. 8493 33.7670 42,2814
¥ % 2.3-RF 2.2713 2. 8452 33.7048 42,2205

4 KL 2. 6695 3.2365 39. 6137 48.0274

)= NH T Z-RF 1.7950 2. 1430 28. 0457 33.4832
7% 0.5-RF 1.9521 2.3927 30.4996 37.3848

R 1.9215 2. 4380 30. 0225 38.0930

T AN %-RF 1.1561 1.3157 21.5224 28. 2155
J54% 3.5-RF 1. 3469 1.7126 25.0732 31. 8816

KL 3.2266 3.6576 60. 0666 68.0897

£ ANHI T %-RF 1. 9254 2. 4069 31.3267 39.1609
J5% 3.5-RF 2.0296 2. 4956 33.0229 40. 6045

&R 2.8498 3.4116 46. 3679 55. 5090
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Fig. 8 Diurnal variation of the prediction of

wind speed and the observed wind speed
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Table 4 Comparison and analysis of predicted wind speed by each single boundary layer scheme

and integrated wind speed prediction

VS MAE/m « s~ ! RMSE/m + s rMAE/ % rRMSE/ %
0 2. 6304 3.2394 46. 5207 57.2916
1 2.5332 3.0901 44. 8009 54. 6507
2 2.5739 3.2218 45.5213 56. 9806
3 2. 8309 3.4508 50. 0671 65. 0300
4 2.5503 3.1111 45.1035 55.0225
5 2.9035 3.5510 51. 3507 62. 8018
Y 2.6704 3.2774 47,2274 58. 6295
AR R -RF 1.7485 2.2651 30. 9234 40. 0597
7% 3.5-RF 1.8277 2.3155 32,3242 40. 9514
3 2. 4457 2.9970 43.2542 53. 0052
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