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Over the past two decades, the strongest geomagnetic storms were those in the fall of 2003. However, in 2024, a series of solar eruptive events occurred that led to a series of geomagnetic disturbances, such as in May and October 2024. An extreme geomagnetic storm was recorded in May 2024, and was classified as a G5 geomagnetic storm by NOAA classification (Kp = 9), making this event the most powerful storm since the geomagnetic storm in 2003.

This report is intended to present the latest results on the study of the ionosphere/atmosphere response to energetic particle precipitation during the 2024 geomagnetic disturbances associated with eruptive events. This paper studies in detail the precipitation of electrons and protons during different periods of geomagnetic activity and different intensities of solar eruptive events. The analyzed particle precipitation fluxes obtained from the POES satellite (METOP01, METOP03, NOAA15, NOAA18 and NOAA1 instruments) from March to October 2024 will be shown.

Estimates of the electron concentration in the D layer of the ionosphere, the formation of ozone-depleting components of the atmosphere and the destruction of mesospheric ozone will be given during geomagnetic disturbances and solar eruptive events using a one-dimensional photochemical radiation-convective model taking into account ion chemistry, as well as using observations from the MLS satellite.
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