Features of wave processes in different modes of the stratosphere polar vortex
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The stratosphere polar vortex plays a key role in the distribution of ozone at high latitudes during the boreal winter. Its structure, stability and strength influence not only the degree of isolation of the polar air allowing the processes of ozone loss to proceed without interference, but also the conditions of polar stratosphere polar clouds formation contributing to the destruction of ozone. There is significant interannual and intraseasonal variability in the state of the stratosphere polar vortex associated with the propagation and influence of planetary scale atmospheric waves (PW). 
The aim of the work is to analyze wave processes under different regimes of the stratosphere polar vortex (extreme and strong vortex, periods of sudden stratospheric warming). Using the MERRA2 reanalysis data for winters from 1980 to 2025, years with typical polar vortex states were selected. For the selected periods wave activity variations of individual PWs, nonlinear wave-wave interaction processes, and exchanges of momentum and energy between the wave and the mean flow were calculated and analyzed. The results showed that during the period of extreme intensification of the polar vortex, there are increases in the positive values of the terms responsible for the interaction of PW1 and PW2 with the mean flow. Such a coupled effect of PW can lead to an acceleration of the polar vortex. At the same time, the impact of individual PW on the mean flow may not be so significant if the wave energy is spent on the generation of secondary PW as well.


