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Radio tomographic images of the ionosphere in different latitudes during quiet and 

disturbed periods including the period of International Polar Year (IPY-2007-2008) are reported. 

The existing navigational systems and ground receiving networks enable obtaining a series of 

tomographic data and reconstruct distributions of near-Earth plasma refractivity. Methods for 

ionospheric radio tomography employing either low-orbital satellites (LORT) like the Russian 

"Tsikada" or American "Transit" or high-orbital satellite systems (HORT) like GPS/GLONASS 

are discussed.    

Numerous LORT experiments allowed both studying the well-known ionospheric 

structures like troughs, equatorial anomaly crests, traveling ionospheric disturbances, 

manifestations of particle precipitation and analyzing previously less known  formations such as 

wavelike structures, tilted troughs of ionization, “tongue” of equatorial anomaly, fingerlike 

structures, localized irregularities, plasma fluxes and others. Strong disturbances of ionospheric 

plasma caused by anthropogenic factors including rocket launching, industrial explosions, 

powerful HF radiations are considered.  

Latest generation of global navigational systems GNSS (GPS, GLONASS, Galileo) open 

new possibilities to ionospheric research and investigation of the near-Earth space. One of these 

possibilities is the use of radio occultation techniques. Low angular velocity of high-orbital GNSS 

satellites essentially necessitates temporal variability of the ionosphere to be allowed for, which 

leads to the statement of 4D tomographic problem (three spatial coordinates and time). However, 

contrary to 2D LORT, here an additional procedure is required providing the found solutions 

interpolation in the region of missing data. Examples of 4D ionospheric imaging based on GPS 

data are given; HORT results are compared with the data of other measurements. Examples of 

LORT and HORT comparison and spatial resolution of these methods are presented. Possibilities 

for combined use of LORT and HORT are discussed.    
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