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 Small-scale structure of fluctuating media such as atmosphere, ionosphere and magnetosphere is of not less 
interest in understanding the physics of the near-Earth space than the structure of large-scale irregularities. Tomography 
methods prove a versatile tool for study both the large-scale and fine structure of the near-Earth environment [1]. 
Statistical tomography of small-scale irregularities (of the order of the Fresnel radius) makes use of a relation between 
statistical characteristics of the scattered field amplitude and statistical properties of the randomly scattering media. A 
specific feature of statistical tomography is the presence of a weighting factor in basic integral equation. Caused by 
spectral anisotropy of small-scale irregularities, the weighting factor masks the spatial distribution of small-scale 
irregularities, but in many cases this effect can be estimated and allowed for in the reconstruction [2].  
 Generally, small-scale irregularities are localized separate objects, and their tomography has its specificity. 
Reconstruction of such localized objects is carried out in a few steps so that information obtained at a foregoing step is 
introduced as a priori information at a subsequent step. First, using an arbitrary initial guess, a rough reconstruction of 
an object is obtained where it is seen at once that the structure being reconstructed is a localized object. At the second 
step an analysis of boundary effects (artifacts) and a choice of more appropriate initial guess are made. Consecutive 
application of more and more suitable initial guesses finally results in a more adequate initial guess. Once the initial 
guess is fixed, the third step of reconstruction starts - the use of relaxation procedure (setting different weighting 
coefficients for different regions, which helps to suppress the influence of regions with a lack of intersecting rays and to 
enhance the contribution from regions with ray abundance). Thus, the distribution of the parameter of interest can be 
determined more precisely.  
 Atmospheric, ionospheric and magnetospheric statistical tomography each has its own specificity depending on 
the given scale and spectral shape of studied irregularities and the experimental geometry. Atmospheric irregularities 
are generally believed to obey Kolmogorov's turbulence law implying local isotropy of the medium and thus reducing 
the weighting coefficient to unity. This makes the basic integral equation of atmospheric statistical tomography quite 
similar to that of ray tomography of large-scale irregularities. Ionospheric small-scale irregularities show distinct 3D 
spectral anisotropy, and a special analysis is needed to get rid of the anisotropy effect in the reconstruction. In many 
cases the behavior of the weighting factor can be well predicted and then properly introduced into the procedure of 
tomographic reconstruction. Numerical simulation and experimental statistical tomograpy of small-scale atmospheric 
and ionospheric irregularities showed that typical model structures (half-infinite and confined thin sheets, their 
combinations, wavelike structures, etc) are successfully imaged by RT method.  
 Main specificity of magnetospheric statistical tomography is a small number of projections available (probing 
scheme comprising one base satellite and three sub-satellites is realized, which leads to the tomography with parallel 
rays).  Numerical simulation is carried out of the tomographic reconstruction of a random field of irregularities. It is 
shown that, in spite of the fact that only three projections of the function sought for are available, radio tomographic 
methods are capable of reproducing main features of large-scale irregularities distribution in the magnetosphere, if the 
satellite constellation velocity vector makes a small angle (less than 30-40 degrees in a plane of satellite paths and less 
than 5 degrees in a perpendicular plane) with the direction of plasma motion. Also, a problem of studying the anisotropy 
of magnetospheric irregularities using RT approach can be stated as well.         
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