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Abstract

Internal solitary waves (ISWs), which are large-amplitude nonlinear waves that propagate along density
interfaces within stratified oceans, play an important role in mixing, transport, and the functioning of marine
ecosystems. Numerical modeling of ISW demonstrates that their interactions with ice keels and underwater
topography lead to turbulence, secondary wave generation, and significant energy dissipation near the ice edge
and over topographic features. Results show that keel geometry and obstacle shape directly determine the
magnitude of energy loss, the scale of internal boluses, and the intensity of local turbulence. Understanding these
processes provides valuable insights into polar mixing mechanisms and their broader impact on global ocean
circulation and climate change. Finally, I will briefly reflect on the current state of science and education in
Ukraine under conditions of war, and how international collaboration sustains research and innovation.
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