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Abstracts: Wind power generation is unpredictable and volatile due to its dependence on wind
availability. As a result, reliable wind speed forecasting is vital for maximizing renewable energy
generation and ensuring grid stability. In this work, a novel architecture known as the Temporal
Fusion Transformer (TFT) is employed for short-term wind speed forecasting. An improved TFT
(ITFT) model is developed by replacing the Long Short-Term Memory (LSTM) encoder with a
Causal Dilated Convolutional Network (CDCN). This enhances computational efficiency, enabling
the model to capture relevant temporal patterns in long historical wind-speed sequences. The
effectiveness of the proposed ITFT model is evaluated using three datasets from distinct
geographical locations, spanning four forecasting horizons: 30 minutes, 1 hour, 6 hours, and 24
hours. A new metric called the mean arctangent absolute percentage error (MAAPE) is employed
to assess the accuracy of the forecasting model. The empirical results demonstrate that the
proposed model outperforms the TFT, resulting in improvements of 21.3% in mean absolute error,
21.4% in root mean square error, and 14.7% in MAAPE across all datasets.
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