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Abstract

Waves are closely related to human activities at sea, and play an important role in the fields of na-
vigation, marine development, disaster prevention and mitigation. Wave prediction, especially the
prediction of significant wave height, has always been the focus of ocean research. Because of the
random characteristics and uncertainties of waves, the accuracy of wave prediction is still the key
problem to be solved. In this paper, the wave data in Bohai Sea are deeply studied to predict the
short-term significant wave height by a hybrid model based on empirical mode decomposition
(EMD) and support vector regression (SVR). Empirical mode decomposition (EMD) can adaptively
decompose non-stationary time series into a series of intrinsic mode functions (IMFs) and residuals
with frequencies from high to low. According to the severity of trend changes of the IMFs, different
kernel functions are selected for support vector regression prediction. Then, the weighted combina-
tion of each prediction component is used to obtain the accurate prediction value of the original se-
ries. The short-term prediction experiment of significant wave height in Bohai Sea in 2012 shows
that the hybrid model based on empirical mode decomposition (EMD) and support vector regres-
sion model (SVR) is more accurate than the single support vector regression model.
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Figure 1. Significant wave height
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Figure 2. EMD-SVR model building diagram
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Figure 3. EMD decomposition graph
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Table 1. Error index of EMD-SVR prediction at different time points
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5. SVR ZE XN Al SV FUAE S 2R 1E
Table 2. Error index of SVR prediction at different time points
% 2. SVR Tl & ABTiE) AR ZE R 8
SVR Oh 3h 6h 9h 12h
RMSE 0.0011 0.0132 0.0207 0.0252 0.0281
R 0.9993 0.8854 0.6884 0.4943 0.3173
1A 0.9996 0.9365 0.8085 0.6613 0.5184
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