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Instabilities and eddy systems in the upper atmosphere
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The aim of this presentation is to discuss the physical principles that lead to the development of small-scale
vortexes in the upper atmosphere. For this purpose, a mathematical and physical model is developed, which serves
as a basis for simulations and their results ([8]).

In the first part of the presentation an overview about atmosphere fluidized systems will be given and the
differences between them will be explained ([1] — [5]). In Part 2, the mechanisms leading to the formation of
vortexes will be given as well. Moreover, they will be demonstrated and discussed in more detail regarding criteria
to atmospheric instabilities ([2], [3]). Here the author will also show a geometric method with the barocline
instability areas which can be found in the jet stream. The third part is about the vertical dynamics explained and
illustrated based on the Archimedean buoyancy in cumulus clouds and supercells as it comes to the buoyancy
of warm (lighter) air currents and sinking of cold (heavier) ones ([3],[6]). Based on this, the criteria for the
reinforcement and duration of a vertical movement will be acquired. In the fourth part, the case of cumulus clouds
and supercells that enter the height of the troposphere will be considered. At these altitudes there are also jet
streams. What happens when strong thunderstorm updrafts collide with the jet stream ([7],[8])? What happens
when warm moist air currents collide with dry cold air currents under wind shear? For this, the author provides a
mathematical model and simulation studies ([8],[9]).
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