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1. INTRODUCTION 

The Mw 6.3 earthquake, which struck L'Aquila, the medieval capital city of the Abruzzo region of Italy on the 

6th April 2009. 307 people were killed, 1,000 injured, 66,000 made homeless, and many thousands of 

buildings were destroyed or damaged[1]. There have been several thousand foreshocks and aftershocks since 

December 2008, more than thirty of which had a Richter magnitude greater than 3.5. The earthquake was felt 

throughout central Italy[12]. 

Occurrence of earthquake is the result of a long-term accumulation of stress and a sudden release of energy. 

After the release of energy, a certain amount of elastic recovery will happen. In this process, different forms 

and characteristics of the surface deformation will spread over the vicinity of seismogenic fault. According to 

the nature of different faults, the characteristics of horizontal or vertical movement may be displayed near the 

fault. In this study, the permanent scatterers InSAR (PS-InSAR) is used to monitor the surface deformation 

before the L'Aquila Earthquake. The seismogenic process and earthquake prediction of L'Aquila area will be 

understood in depth. 

2. DATA AND METHOD 

The PS-InSAR technique is an extension of conventional InSAR, which has the advantage of overcoming the 

traditional InSAR problems of temporal and spatial decorrelation and atmospheric signal contributions. The 

PS-InSAR technique puts emphasis on processing time series of SAR interferograms by recognizing and 

analyzing single scatterers with a stable backscatter intensity or reliable phase behavior in time, which is being 

used to study the deformation history of the earth's surface in a long time series. 

Persistent Scatterers usually correspond to solid or man-made structures which commonly have a high radar 

backscatter (for example, buildings, lampposts, street or road edges, exposed rocks, solid surfaces etc.)[9]. 

The number of detected PS is usually higher in a naked rocks area in comparison to a vegetated area. L'Aquila 

area is fruit of naked rocks, and the surface is very coarse. So it is suitable for PS-InSAR application, and also 

a perfect test area for the fault’s activity study using PS-InSAR. 79 ENVISAT ASAR images (Track 79  

descending, and Track 129 ascending) over this region have been obtained between 2003 and 2009, the 

process of local deformation in the L'Aquila region is revealed by the PS-InSAR technique. The PS-InSAR 

processing is performed using the StaMPS (Stanford Method for persistent Scatterers) software[5,7]. The 



interferograms are corrected for differences in satellite position using preliminary DORIS satellite orbits from 

the European Space Agency (ESA). Effects of topography were removed from the interferograms using a 

3-arc-second (~90 m) resolution Shuttle Radar Topography Mission (SRTM) Digital Elevation Model (DEM) 

[3]. 

3. RESULTS AND DISCUSSION 

This may be the first time that the PS InSAR technique is applied to derive surface deformation in the 

L'Aquila region before the L'Aquila Earthquake. In this paper, PS InSAR technique can monitor the fault 

activity before the L'Aquila Earthquake, which may reveal its relation to L'Aquila Earthquake and nearby 

mid-strong earthquakes. Our study indicates that along the locked thrust fault, uplist may be its primary 

characteristic before the earthquake, which can serve as a line of evidence for earthquake prediction. 
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