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Application of Long Short-Term Memory (LSTM) for Probabilistic
Forecasting of Coastal Freak Waves.
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Abstract

Coastal recreation has become a common leisure activity for the public. However, Taiwan's coastal have been
experiencing frequent incidents of coastal freak waves, which potentially sweeping people away from the coast and
into the sea. There is no theory that can fully explain the mechanism behind the occurrence of these coastal freak
waves, and it is difficult to predict their occurrence. With advances in computer technology, Artificial Intelligence (AI)
now can process multivariate, non-linear and large datasets, providing a new opportunity to understand complex
natural phenomena. In this study, shore-based cameras record the time of occurrence of coastal freak waves and
collect meteorological and oceanographic data from nearby buoys. We use continuous time series data as input and
develop a probabilistic early warning model for coastal freak waves using Long Short-Term Memory (LSTM), which
can process time series data. The results show that the LSTM model achieves an accuracy of over 80% and has a
lower false alarm rate during periods of long swells and typhoon warnings compared to other Al models that lack time
series analysis ability. This demonstrates the high feasibility and reliability of this Al technologies in predicting coastal
freak waves.
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