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Abstract: Internal waves are ubiquitous ocean waveforms, in which internal solitary waves (ISWs) are typical
nonlinear internal waves. Marginal seas are hotspots for ISWs in the ocean, such as the South China Sea (SCS),
where the evolution of ISWs is of great importance. Based on weakly and fully nonlinear numerical models, the
evolution and dynamics of ISWs over shelf-slope topography under different incident amplitudes and topography
heights are investigated. The effects of kinematic parameters, differences in evolution and energy between the two
models, and the distribution of kinematic parameters in the SCS are analyzed. The results show that the simulations
of the weakly nonlinear model agree well with those of the fully nonlinear model in the non-break case. As the
breaking occurs, the weakly nonlinear model can simulate the leading wave well, but it shows a deficiency in en-
ergy dissipation and breaking as fission dissipates energy. The dispersion parameter decreases to 0, the quadratic
nonlinear parameter changes sign, and the value of the cubic nonlinear parameter increases by an order of magni-
tude, indicating that the effects of the quadratic nonlinear parameter and dispersion are weak and the effect of the
cubic nonlinear parameter dominates the evolution over shelf-slope topography. The spatial distribution of kine-
matic parameters in the South China Sea shows that ISWs are more likely to steepen and fission and more likely to

develop into a wave train in summer.
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