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Ionosphere is the ionized region of the Earth’s upper atmosphere that is located between ~80 to ~1000 km of altitude. Since its discovery at the beginning of the 20th century, and since the pioneering theoretical works by S. Chapman and E. Appleton in the early 1930-ies, a tremendous amount of research works have been devoted to studies of the ionosphere. Since that time, certainly, our knowledge and understanding of the ionospheric properties and dynamics has been largely enriched.

Nevertheless, today, more than a century after its discovery, the ionosphere still remains a poorly explored region. Still, we are not capable of precisely predicting the ionospheric behavior, either during geomagnetic storms, or during geomagnetically quiet time periods. The knowledge of the structure and dynamics of the ionospheric plasma at each moment of time is important for various scientific applications and services, such as telecommunication through radio signals, point positioning based on global navigation satellite systems (GNSS), etc.

The main aim of this PhD Thesis is to develop high-resolution global ionospheric maps based on data of GNSS-receivers. Nowadays, more than 6000 ground-based dual- frequency continuously operating receivers are installed around the world. Many receivers capture not only GPS (USA) and GLONASS (Russia), but some do also Galileo (EU), BeiDou (China), QZSS (Japan), NAVIC (India), which significantly increases the spatial resolution. In areas with good or even moderate coverage of GNSS receivers the GNSS-sounding can provide unprecedented spatial resolution that will make a revolution in observations of the fundamental ionospheric phenomena (including ionospheric effects of geomagnetic storms, solar flares).  In addition to the ground-based GNSS, other space-borne instruments (e.g., Jason-3, Swarm) can be used to improve the accuracy of the maps over the regions with poor ground-based data coverage for instance, over the oceans, pole regions etc.
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