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Application of Markov Chain theory to forecast wind
wave over Gueishandao water

Beng-Chun Lee Li-Chung Wu Chia-Feng Lin  Dong-Jiing Doong

Abstract

By adopting the transition probability matrix of Markov Chain method, this paper
attempts to predict the short-term wave height in order to fulfill the demand of visiting the
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island. The result show that the mean error of 3 days forecast of the prediction wave height
is less than 30 cm. It also reveals that the joint probability of transition matrix of Markov
Chain, which based on the observed wind speed and wave data, is suitable for the wave
forecast during the Beaufort scale 1~6 grade. From various waves forecast in different
seasons it is known that the accuracy of the forecast wave height is relatively high in winter.
There might be a great error for waves forecast during typhoon season, as its nonstationary
characteristics, which might influence the accuracy of transition probability matrix of
Markov Chain. Nevertheless, as visitors are forbidden to enter the island during typhoon
season, there is no need to consider the marginal error of typhoon season. In sum, this paper
demonstrates the application of Markov Chain theory and argues that it is useful to the
wave forecast over Gueishandao water.

Keywords: Markov Chain theory, wave forecast.
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