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Wind Power Prediction Using Numerical Weather Prediction Data
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Abstract: In recent years, the adoption of wind power generation has been rapidly increasing. Accurate future predictions of wind

power are necessary to maintain the balance between electricity supply and demand for the stable operation of the power plant. In

this study, we conducted forecasts separately using both measured data and numerical weather prediction data, finding that the latter

yielded higher accuracy. A power curve was employed to estimate power generation in order to account for the characteristics of

wind turbines. Using the power curve improved accuracy around the cut-in wind speed. However, at higher wind speeds, forecasts

without the power curve performed better. It is due to the difficulty of accurately predicting high wind speeds. This indicates that

improving the accuracy of prediction under such conditions is a key challenge for future work.
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Figure 1. Prediction flow chart
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Figure 2. Power curve
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Figure 3. Comparison of prediction using measured and

forecast data
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Figure 4. Comparison of RMSE using measured and

forecast data
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Figure 5. Result of power output prediction

Table 1. RMSE for each wind speed region

Cut-in Cut-out All
Without Power Curve | 456 kW | 2438 kW | 725 kW
With Power Curve 312kW | 2917kW | 761 kW




