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Abstract

In recent years, the government in response to the advent of the era of green economy, has actively promoted the
development of green energy infrastructure to achieve energy transformation and improve industrial competitiveness that
promotes environmental sustainability. At present, Taiwan’s renewable energy planning is mainly based on wind power
and solar photovoltaics. However, renewable energy is an intermittent energy source, to avoid power plant failures due to
unstable power supply, this study aims to the power dispatch and maintenance needs for wind farms in Taiwan develop
the probabilistic 100-meter wind forecasts associated with wind turbines operation (cut-in > 3m/s, cut-out > 12 m/s, full-
load > 25 m/s) by utilizing the WRF ensemble prediction system(WEPS) developed by Central Weather Bureau(CWB).

Because of the unique geographical location of Taiwan, it is affected by the northeast monsoon and southwest
monsoon in winter and summer respectively. Hence, this study is conducted verification and evaluation for the winter
half-year (October to March) and summer half-year (April to September).The past study indicates that the ensemble
spread of WEPS can well represent the forecast uncertainties, and the probabilistic 100-meter wind forecasts have good
discriminating ability but also obvious biases. Therefore, this study attempts to use the Linear Regression (LR) method
(Chang et al. 2018) to calibrate the systematic forecasting bias in WEPS and improve the results of 100-meter wind
forecast to have more practical value. The calibration results show that the LR method successfully corrects the bias and
improve the forecast skill. However, because of the insufficient samples for analysis of the full-load threshold of wind
turbines, there has worse credibility and distinguishing ability whether in the winter half-year or the summer half-year
before and after the calibration. Considering the typhoon case data has sufficient sample at strong wind speed can be used
to verify and evaluate the full-load threshold of wind turbines afterward.

Key word: WRF Ensemble Prediction System, probabilistic 100-meter wind forecasts, Linear Regression(LR)



