
SOURCE SCALING OF AFTERSHOCKS FOLLOWING THE 2009 MW 6.3 

L’AQUILA EARTHQUAKE (CENTRAL  ITALY) RECORDED AT AN 

UNDERGROUND ARRAY

Danilo Galluzzo

(INGV- Sezione di Napoli, Osservatorio Vesuviano)

Most  of  the  studies  about  source  parameters  of  large-to-small  earthquakes  uses  far-field 

surface recordings from regional seismic network. Seismic noise, site and path effects can 

strongly bias the earthquake source spectral parameters, particularly for earthquakes of low-

to-moderate magnitude.  The use of seismic signals recorded in underground environment, 

where  seismic  noise  is  reduced,  and  the  application  of  Spectral  Ratio  Approach  (SRA) 

between similar events are strongly recommended for the investigation of source parameters 

such as stress drop and corner frequency. We show the results obtained on 7500 earthquakes 

of low-to-moderate magnitude (0.5 < ML < 4.1), recorded at the underground array Underseis 

located at 1.4 km depth near the town of L’Aquila. First we identified 290 clusters of similar 

seismic events by applying a cross-correlation based criterion,  then we apply the spectral 

ratios approach among the events of each cluster to estimate the source parameters. The most 

of clusters are located close to the main shock of April 6, 2009, at a distance of 15-25 km 

from the array. For each cluster we apply SRA to evaluate source spectral parameters such as 

the corner frequencies by using a grid search algorithm and consequently the stress drop. The 

S-wave spectra averaged on 7 stations of the array were used to evaluate spectral ratios. The 

redundancy of solutions obtained by considering the spectral ratios among all possible pairs 

of similar events is used for a more stable estimate of the corner frequencies.  The seismic 

moment was estimated from the low frequency part  of the averaged S-wave spectra.  The 

stress drop vs seismic moment trend shows non self  similar behavior for the investigated 

range of magnitude (0.5 < ML < 4.1). The apparent stresses clearly increase from 1 to 200 bars 

with seismic moment increasing from 1010 to 1014 Nm. Preliminary results show that SRA and 

array underground data are particularly suited to investigate the spectral source parameters of 

small earthquakes.


