
 
 
EMSEV 2018 

 

152 
 

 

 

Development and assessment of a robust GPS-TEC data analysis 

(RSTTEC) for the identification of ionospheric perturbations 

possibly related to impending earthquakes: the case of L’Aquila 

(April 6
th

, 2009, Mw=6.1) earthquake. 

R. Colonna
1
, V. Tramutoli

1
 

1
University of Basilicata, Potenza, Italy, r.robertocolonna@gmail.com; 

 

This work aims to propose a new approach for the detection of anomalous behaviours of 

the Total Electron Content (TEC) parameter in ionosphere, possibly associated to impending 

strong earthquakes. 

The new approach proposed is defined RSTTEC because based on the general approach 

Robust Satellite Technique (RST; Tramutoli, 1998; 2005; 2007) but reformulated in order to 

be applicable to the TEC measurements. 

The TEC measurements used in the analysis are recorded by the Global Positioning 

System (GPS) satellite constellation. 

As first application, the RSTTEC approach is employed on the case study of the 2009 

L’Aquila earthquake (Italy). 

The focus of the approach is to compute a set of values named ΔTEC in the 15 days before 

the earthquake, in the geographical region of the earthquake and at regular time intervals. The 

ΔTEC values are given from the differences between the measured VTECs and their “15-day 

moving medians” (Liu et al., 2000, 2001, 2004). As usual, the 15-day moving medians are 

calculated in the same time slot and geographic area of the value under investigation. 

Once this set is obtained, other sets of ΔTEC are calculated in the same way and in the same 

days, but during the previous years. These sets are used as reference values.  

In this way is possible to compare every single time slot of every single day under 

investigation with a reference value (in the specific case the mean) computed by using a 

significant sample of values related to the same time slot and to the same period of the year of 

the value investigated. 

In this work result achieved in the case of L’Aquila (April 6
th

, 2009, Mw=6.1) earthquake 

will be discussed. 
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