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Evolutionary Nonlinear Regression Based Compensation Technique for
Short-range Prediction of Wind Speed using Automatic Weather Station
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Abstract - This paper introduces an evolutionary nonlinear regression based compensation technique for the short-range

prediction of wind speed using AWS(Automatic Weather Station) data.

Development of an efficient MOS(Model Output

Statistics) is necessary to correct systematic errors of the model, but a linear regression based MOS is hard to manage an
irregular nature of weather prediction. In order to solve the problem, a nonlinear and symbolic regression method using

GP(Genetic Programming) is suggested for a development of MOS wind forecast guidance.

clustering is adopted to mitigate bias of wind speed data.

Also FCM(Fuzzy C-Means)

The purpose of this study is to evaluate the accuracy of the

estimation by a GP based nonlinear MOS for 3 days prediction of wind speed in South Korean regions. This method is then
compared to the UM model and has shown superior results. Data for 2007-2009, 2011 is used for training, and 2012 is used

for testing.

Key Words : Wind speed prediction, MOS(Model Output Statistics), Genetic programming, AWS(Automatic Weather Station)
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Fig. 2 Reconstruction procedure of AWS weather data for
wind speed prediction
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Table 1 Predictors of UM

Group Code
Air Temperature TS, T8, T7, TS
Thickness DZ18, DZ17, DZ85

Dew-Point Depression TDD10, TDD8, TDD7, TDD5

Specific Humidity QS, Q10, Q8, Q7, Q5

Q Difference DQS5, DQ85, DQT5

Relative Humidity RHS, RH8, RH7, RH5

Mean RH MRH17, MRH15, MRH85
Vapour Pressure Deficit [VPDS, VPD10, VPD8, VPD7, VPD5
Zonal Wind us, U8, U7, Us
Meridional Wind VS, V8, V17, V6
Wind Speed WSS, WS8, WS7, WSH

NW Wind Speed NWS, NW8, NW7, NW5

NE Wind Speed NES, NE8, NE7, NE5

SW Wind Speed SWS, SW8, SW7, SW5

SE Wind Speed SES, SE8, SE7, SEb5

Total Rain Amount PCPN
Lapse rate LR87, LR85
K-Index KI

Weath
Severe Weather SWEATI

Threatening Index
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Fig. 3 Crossover operation of GP
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Fig. 5 GP based compensation technique for wind speed
forecast
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Fig. 5 Illustrative example of forecast for temperature
compensation formula
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Fig. 6 RMSE of Wind Speed prediction for UM and GP for
AWS locations at 00 UTC
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Fig. 7 RMSE of Wind Speed prediction for UM and GP for
AWS locations at 12 UTC
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Fig. 9 BIAS of Wind Speed prediction for UM and GP at 12
UTC
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Fig. 8 BIAS of Wind Speed prediction for UM and GP at 00
UTC
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