






19

Моделирование внутренних волн...

basically weakly nonlinear model based on Gardner’s equation. The pool of existing results, reviewed in this 
paper, suggests that this model is robust and the outcome of the relevant simulations adequately matches the 
main properties of IWs in various shelf seas.

Most importantly, this model is able to reproduce several nontrivial kinds of transformations of internal 
waves in stongly stratified and horizontally inhomogeneous basins such as the Baltic Sea. Different scenarios of 
wave metamorphoses are illustrated by means of running this model for several transects in the Baltic Sea proper. 
The results exemplify various phenomena, such as adiabatic adjustment, wave amplification, transformation of 
a wide solitary wave into a sequence of narrow ones, change in the wave polarity, development of breather-like 
disturbances, and radiation of oscillatory dispersive wave packets (tails) of small amplitude.

The simulation results show the possibility of transformation of idealized initial IW disturbances with 
spatial scales or wavelengths matching the values extracted from remote sensing images (500—1000 m, table). 
Therefore, this model can be used to explicitly interpret satellite and contact observations of IWs if in situ 
hydrological data and wave records will be provided. As the model is reversible, it may also provide an option 
to detect the presence of critical points of wave propagation.

All the results except for numerical modeling and visualization was initiated in the framework of the state task 
programme in the sphere of scientific activity of the Ministry of Education and Science of Russian Federation (projects 
No.5.4568.2017/6.7 and No. 5.1246.2017/4.6) and was performed with the financial support of the grant of the President 
of the Russian Federation for state support of leading scientific schools of the Russian Federation (NSH-2685.2018.5) 
and the institutional financing by the Estonian Ministry of Education and Research (Estonian Research Council Grant 
IUT33-3).

Numerical modeling and visualization of simulated wave fields was performed with the direct participation of 
D. Tyugin with the use the software package developed with the support by the grant of Russian Science Foundation 
(project No. 17-71-10101).
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Fig. 6. Bathymetry of the Baltic Sea, with the chosen cross-sections.

Рис. 6. Батиметрическая карта Балтийского моря с выбранными разрезами.
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Fig. 7. Undisturbed sea water density and Brunt–Väisälä frequency along cross-section 1.

Рис. 7. Невозмущенное поле плотности и частоты Брента-Вяйсяля вдоль разреза 1.
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Fig. 11. Undisturbed sea water density and Brunt–Väisälä frequency along cross-section 2.

Рис. 11. Невозмущенное поле плотности и частоты Брента-Вяйсяля вдоль разреза 2.
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Fig. 13. Undisturbed sea water density and Brunt–Väisälä frequency along cross-section 3.

Рис. 13. Невозмущенное поле плотности и частоты Брента-Вяйсяля вдоль разреза 3.
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