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A radio wave propagating through drifting ionospheric irregularities experiences fluctuations in its amplitude and 
phase: the fluctuations characteristics depend on the radio frequency, magnetic and solar activity, time of day, 
season of the year and magnetic latitude of the observation point in the case of satellite-to-ground links.  
Nowadays, one of the most important fields, where knowledge of ionospheric scintillation effects as complete as 
possible is needed, is that of satellite based navigation systems. Ionospheric scintillation is responsible for 
transionospheric signal degradation that can affect the performance of navigation systems. For this reason several 
types of analysis of ionospheric scintillation effects on the signals of satellites of the (US) Global Positioning 
System (GPS) have been carried out. In principle, scintillation data can be measured by means of GPS 
scintillation monitors, in order to directly assess the effect of ionospheric scintillation on GPS signals and thus on 
satellite navigation operations. The actual effect of ionospheric scintillation on satellite navigation systems 
cannot be assessed by analyzing experimental data (even if measured by GPS scintillation monitors) in a 
\"classical\" way. The classical method used to analyze scintillation data deals with average scintillation activity, 
which varies with geophysical conditions as season and solar activity. Such an approach does not take into 
account any navigation system characteristics and is able to point out from data just a global morphology of 
scintillation activity, as observed at a given site (or in a given area) by means of a particular GPS receiver. Using 
such an approach the actual effect of ionospheric plasma irregularities on satellite navigation operations cannot 
be assessed properly. For Global Navigation Satellite Systems (GNSS), two levels should be considered at least: 
an User level and a Monitoring Station level. The impact of ionospheric scintillation on each level is, in 
principle, different and it needs to be carefully described. In this work a different approach to the analysis of 
scintillation data will be presented. Such a method of analysis is conceived as system oriented since it considers 
the main operations made by satellite navigation systems at the two aforementioned levels. The next step is to 
consider data coming from different sites and measured simultaneously, in order to assess scintillation effects on 
a given area.  
One tool used to design satellite systems robust against ionospheric scintillation is modeling. Several modeling 
efforts have been attempted in order to forecast scintillation activity under given geophysical conditions as well 
as its effect on satellite navigation systems. By comparing some of the existing scintillation models with 
experimental data, it is argued that theoretical models are able to reproduce the global morphology of ionospheric 
scintillations, but show limitations in the daily forecast as well as in describing patchy features.  
In all the aforementioned tasks it is of great importance the use of as much as possible calibrated experimental 
data. The use of experimental data, indeed, appears to be a crucial way to the estimate of the actual effects of 
ionospheric scintillations on satellite based navigation systems. Also, theoretical models need highly calibrated 
experimental data to be tested and validated. 


