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Wind Gust Forecast Using Numerical Weather Prediction Model
and Machine-Learning Methods
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Abstract

Human activities and operation of the enterprise are suffered from the strong gust, especially in
typhoon events. The surface wind speed forecast from the operational WRF ensemble prediction system
(WEPS) and the observed wind gusts from surface stations operated by the Central Weather Bureau are
used to provide the actually observational wind gust factor. The relations between wind speed forecast
from numerical model and observed wind gust was archived in 3 different methods. One is linear
regression (LR) and the other two are the machine learning methods: (1) Micro-genetic algorithm (MGA);
(2) Adaptive Boosting (ADA). The training data set for deriving the relation between wind speed forecast
and observed wind gust are accumulated from the latest 5 forecasting cases and the corresponding
observed wind gust. Finally, two factors (intercept and slope) from the linear regression method as well

as the other two are only resulted in one optimal ratio.



Hourly wind gust forecast at 8§ stations was provided from April 18 to 30 in 2021 with 6-hour cycle.
Preliminary results with 51 cases are indicated that the mean error in averaging the first 60 forecast hours
of the 3 experiments (LR/MGA/ADA) are 0.23/-0.47/0.19 (m/s) and the root mean square error are
2.83/2.74/2.72 (m/s). To sum up, using the Adaptive Boosting (ADA) method was the best strategy to
perform the relation between surface wind speed forecast and the observed wind gust. In the future, more

cases study will be investigated to enhance the robustness and capability of the wind gust forecast.
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