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Fig.2 An example of a rogue wave event that was measured at 23:03 January 11, 2020 by Buoy 029
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Fig.3 Overall spatial distribution of the RWO
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Tab.2 Parameters used in the sliding window method

B SEL A 25 DS XAl B
BRI 0 11 0.1 0.1
K 0 20 0.2 0.2
IR S -180 180 1 1
i 0 1 0.01 0.01
RIS -180 180 1 1
AHXF K 0 100 0.1 0.1
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Fig.4 Rogue wave occurrence varies with the increases of certain sea state parameters
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Tab.3 Corresponding error metrics of fitting equations for
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Tab.4 Model accuracy and error analysis across different wind speed boundaries

A A AR RMSE STD,,. STD R? NRMSE NSTD
(9L 5 0.001 6 0.0119 0.011 8 0.98 0.13 0.99
6 0.004 4 0.0105 0.009 5 0.82 0.42 0.91
7 0.004 4 0.009 8 0.008 7 0.79 0.45 0.89
8 0.003 6 0.009 9 0.009 2 0.86 0.37 0.93
9 0.003 9 0.009 5 0.008 7 0.84 0.41 0.91
10 0.0123 0.014 4 0.007 6 0.27 0.85 0.53
11 0.005 9 0.008 7 0.006 4 0.55 0.67 0.74
LI AR 5 0.003 6 0.009 3 0.008 6 0.85 0.38 0.92
6 0.004 1 0.009 9 0.009 0 0.82 0.41 0.91
7 0.005 1 0.0113 0.010 1 0.79 0.45 0.89
8 0.003 8 0.008 9 0.008 1 0.82 0.42 0.91
9 0.004 2 0.009 0 0.007 9 0.78 0.47 0.88
10 0.006 4 0.010 4 0.008 2 0.62 0.61 0.79
1 0.004 5 0.008 3 0.006 9 0.70 0.55 0.84

T :5 m/s HAWFTE A AE B XGEL S 5 KU B30 330 5, A 8RR Bl P T R R kL 58 Hh 2

6 KGE BT
Fig.6 The histogram of wind speed distribution showing
the chosen boundary of wind speed conditions
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Fig.7 Histograms of significant wave height frequency distribution for training and test sets
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Fig.8 Relationship between significant wave height and the RWO with fitting curves for different wind speeds
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Research on prediction method of rogue wave occurrence based on wind, wave
and current parameters

WANG Yigqi', REN Lin', YANG Jingsong"*", LI Xiaohui', HAN Xinhai?
(1. State Key Laboratory of Satellite Ocean Environment Dynamics, Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou 310012,
China; 2. College of Oceanography, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Based on observational data of 58 wave buoys and reanalysis data of wind and ocean current, the
relationship between multiple sea state parameters and rogue wave occurrence (RWO) is analyzed based on
sliding window method. The results show that there is a significant negative correlation between effective wave
height and the RWO. The RWO first decreases and then increases along with the increase of wind speed, while
first increases and then decreases along with the increase of current speed. The RWO changes small under
different wind-wave angles, but is relatively large under acute current-wave angle. The RWO has a downward
trend when the relative water depth increases. Significant wave height is selected as the main parameter to build
model considering the correlation between sea state parameters and the RWO. Further, the change of the RWO
with significant wave height under different wind speeds is discussed and the optimal wind speed threshold is
determined. As a result, the data of low-moderate wind speed with small wave height (significant wave height <
5 m) are categorized to build a model, and the data of medium wind speed with large wave height (significant
wave height >5 m) are separately categorized to build a model. Validation shows that the coefficient of
determination and root mean square error between the real RWO and the predicted RWO are 0.97 and 0.001 9 under
low-moderate wind speed with small wave height, and the values are 0.81 and 0.003 5 under medium wind speed
with large wave height.

Key words:rogue wave; significant wave height; wave buoy; wind speed



