Influence of atmosphere-ionosphere and magnetosphere-ionosphere coupling on upper atmosphere response to geomagnetic storm: First-principle model’s results
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The purpose of this work is to briefly review recent model studies and subsequent interpretation of upper atmosphere response to geomagnetic storm. In this report we present some novel aspects in atmosphere-ionosphere and magnetosphere-ionosphere coupling during 2015 March and 2024 May geomagnetic storms that was revealed by the different version of Global Self-consistent Model of Thermosphere, Ionosphere and Protonosphere (GSM TIP). At that GSM TIP model used along and as a part of whole atmosphere model (Entire Atmosphere GLobal model (EAGLE)) and magnetosphere-ionosphere model (GAMERA-GSM TIP). The existence of some modeled ionospheric and upper atmosphere features was validated using different ground-based and satellite measurements. The cross-comparison of different version of GSM TIP model results allow to understand the influence of atmosphere-ionosphere and magnetosphere-ionosphere coupling processes on ionospheric response to geomagnetic storm. Some problem in model reproduction of upper atmosphere response to geomagnetic storms will be discussed. 
