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Fig. 3 Scatter plots of amplitude and half-wave width of internal solitary waves under different stratified conditions
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Fig. 4 Scatter plots of amplitude and half-wave width of internal solitary waves under different density conditions
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Fig. 5 Scatter plots of amplitude and half-wave width of internal solitary waves in different water depths
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Abstract: The internal solitary waves that propagate in the ocean carry enormous energy and momentum. Internal
solitary waves of varying amplitudes have a different impact on energy exchange and offshore engineering in the
ocean. Therefore, it is essential to study the relationship between the amplitude of internal solitary waves, half-wave
width, and hydrological characteristic parameters such as depth, stratification, and density. Previously, the rela-
tionship between the amplitude of an internal solitary wave and these parameters was constrained by multiple theo-
ries. In this paper, a series of comprehensive experiments under different depth, stratification, and density were de-
signed using flume in the laboratory. The relationship between the amplitude of internal solitary waves, half-wave
width, depth, stratification, and density is found to be nonlinear. Thus, the machine learning method can be used to
establish a nonlinear relationship between the above parameters. We developed a sample database of 1 266 sets,
including 970 training sets and 296 test sets using two models, support vector machine (SVM) and random forest
(RF). The parameters of the model have been optimized. Finally, the average relative error of the SVM model is
17.3%, whereas that of the RF model is 15.5%. The results show that the machine learning method is effective and
feasible. This method can be applied to various hydrological conditions, which effectively solve applicability issues

in the previous theory.
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