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Studying global and regional ionosphere models under high solar flare activity

One of the major systematic error sources of the global navigational satellite systems is the ionosphere. The ionosphere is the topmost part of the Earth's atmosphere, which contains significant amount of free electrons due to the ionizing radiation of the Sun. The effect of the ionosphere on microwave signals depends on the frequency of the signal, thus all of the systems use at least two different signal frequencies to eliminate the ionospheric effect on high accuracy positioning. The magnitude of the effect depends on the magnetic activity of the Sun. Currently the environmental conditions are optimal for ionospheric studies, since the magnetic activity of the Sun reaches it 11-year-maximum in the years 2013-2014.
The majority of GNSS users still use single frequency observations. In these cases the effect of the ionosphere is taken into account using empirical models. Ionosphere modelling has an utmost importance on the network RTK applications, too.
The observations of the International GNSS Service (IGS) and the EUREF Permanent Network (EPN) are used in this study to obtain global and regional ionosphere models in a test period in 2012 using the Bernese software. In the period (March) high solar activity could be observed.
The derived ionosphere models have been cross-validated using the models of international analysis centers. Moreover the accuracy of the algorithms applied in navigational receivers is evaluated, too.



