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An essential component of the ionosphere is small-scale electron density structure
that causes scintillation of radio waves on transionospheric links. Scintillation can reduce
the accuracy of GPS range and phase measurements and sometimes cause loss of lock to
the satellite signal. No wonder modelling of scintillation is of the utmost importance for
application purposes.

We propose to use the existing large database of satellite measurements to model the
scintillation. From the density measured at the satellite height the relative density
fluctuations are calculated along the satellite orbit. The height distribution of
irregularities is derived assuming that the relative density fluctuations are independent of
height and the same as measured on the satellite. The 2d distribution of phase fluctuations
on a screen is generated with the probability distribution function (not necessary
Gaussian) and spectrum conforming to those derived for density fluctuations measured in
situ. Using the density profile acquired from the ionosphere model, scintillation along the
projection of the satellite orbit on the ground is simulated by applying the multiple two-
dimensional phase screen theory for wave propagation through the random ionosphere.
Simulations are performed for each satellite orbit giving the map of scintillation
parameters over the ground. Such maps can be sorted in dependence on the geophysical
conditions, such as season, time, Kp magnetic index, any solar activity index, orientation of the
interplanetary magnetic field etc., for a later use in the prediction of scintillation activity at a
given satellite-receiver link.

The proposed scintillation model differs from other models in that statistics of
scintillation is derived from the real, measured in situ data and not from statistical
parameters of irregularities, such as the variance of electron density and spectral power
indices. By doing so we are able to take into account effects due to sharp density
gradients, inhomogeneity of the ionospheric irregularities distribution, and nonuniformity
of the irregularities power spectra. We use the two-dimensional phase screens, which let
us simulate the scintillation more realistically.

We will compare the proposed modeling approach with that based on statistics of
ionospheric irregularities and discuss the advantages and limitations of both approaches.
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