The impact of high-latitude ionospheric disturbances on GNSS signals during strong magnetic storms of the 25th solar cycle based on observations in the European part of Arctic


Belakhovsky V.B.1, Vasilyev A.E.2, Kalishin A.S.3, Jin Y.4, Milosh V.4, Dolgacheva S.A.3

1 – Polar Geophysical Institute, Apatity, Russia
2 – Institute of Applied Geophysics named after Academician E.K. Fedorov (IPG), Moscow, Russia
3 – Arctic and Antarctic Research Institute (AARI), St. Petersburg, Russia
4 – University of Oslo, Oslo, Norway

The increase of scintillations of GPS/GLONASS signals was analyzed using the Septentrio GNSS receiver installed in the city of Apatity and the NovAtel GPS receiver installed at the Skibotn station (Norway). Data from the vertical sounding ionosonde at the Lovozero hydrometeorological station and data from the EISCAT incoherent scatter radar in Tromso were used to identify ionospheric disturbances. To record the aurora during the period of increasing scintillations, data from the all-sky cameras at the PGI Lovozero observatory, as well as at the Shibotn station, were used. Strong magnetic storms (Dst< -100 nT) for 2021–2024 years were examined. 
It has been shown that tongue of ionizations (TOI) as well as polar cap patches (PCPs) in the daytime sector, associated with disturbances in the plasma concentration in the F-region of the ionosphere, are capable of leading to a comparable (and even greater) increase in the level of phase scintillations compared to substorms. During moderate geomagnetic disturbances, the increase in phase scintillations is mainly associated with disturbances in the E-layer of the ionosphere during substorms. TOI during periods of strong magnetic storms lead to a simultaneous increase in the phase and amplitude indices of scintillations at high and polar latitudes.
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