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A Study of the Application of Deep Convolutional Neural Networks for
Typhoon Wind Forecasting at Airports
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Abstract

Taiwan is located between the East Asian subtropical monsoon and tropical monsoon climate zones,
frequently experiencing typhoons during summer and autumn. Typhoons bring strong winds and heavy rain,
causing significant damage. The complex topography, including the Central Mountain Range, results in
uneven wind distribution during typhoons.

Key factors affecting airport operations during typhoons are wind direction and speed. Airlines
depend on wind forecasts to decide on flight delays or cancellations for safety. Current forecasts largely
rely on numerical models and meteorologists' subjective experience. Although methods like multiple linear
regression have been developed, they struggle with the nonlinear nature of wind variables.

In this study, we applied Deep Convolutional Neural Networks (DCNNs) to predict wind speed and
direction changes at Taiwan's airports during typhoons. By training Al models with typhoon track and
intensity data from meteorological agencies, the study aims to improve forecast accuracy and operational

efficiency, giving airlines more time to respond..
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