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Situazione Novembre 2021

Rete Sismica Nazionale INGV
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https://www.lngs.infn.it/en/ginger



http://terremoti.ingv.it/instruments/station/GIGS#



410 km

http://webservices.rm.ingv.it/fdsnws/dataselect/1/query?network=IV&station
=GIGS&channel=H??&start=2020-12-29T10:00:00&end=2020-12-
29T13:00:00

HHZ, HHN, HHE   +   HJZ





Creation of a multidisciplinary 
infrastructure dedicated to 

underground Geophysics at the 
INFN LNGS and a geophysics 

laboratory for the study of seismic 
precursors



1
Seismic Array Underground





Site n. 06



Seismic Array
- Geometry (radar)
- Signals not impulsive
- Wavefield composition
- Correlation analysis
- Dispersion curve
- Staking
- S/N ratio
- Polarization analysis



2
Experiment: GINGER



Geodetic-Geophysical topics
(INFN-INGV cooperation)

1. Study of high frequency variations of Earth Rotation Parameters
• Tidal variations of polar motion
• High frequency UT1 variations (Oceans & Atmosphere tides)

2. Study of high frequency Earth’s axis nutation
• Forced nutations
• Free core nutation

3. Monitoring high frequency local tilt and Solid Earth Tides
4. Rotational seismology



3
Underground
Seismometry 
Laboratory

Nodo A

«huddle test» 
GIGS 
360s + accelerometer



4         iGrav  
1 nanoGal – 0.01 nm/s2



5
Physical and chemical monitoring

of groundwater











https://www.nature.com/articles/s41598-018-34444-1



Plot of the hydraulic pressure (in MPa) of S13 
borehole, red line, at 20 Hz sampling rate (from 15 
August, doy 228, to 4 September, doy 248, 2016). 
The blue line represents the 60 s moving average



(a) Detrended of 
hydraulic pressure of 
S13 borehole from 
April to August 
2016.

(b) Detrended of 
hydraulic pressure of 
S13 borehole from 
15 (doy 228) to 29 
August 2016 (doy 
242), shaded 
rectangle in (a). The 
blue arrow in the top 
of (b) represents the 
Amatrice earthquake 
occurrence. In the 
period from May 
2015 to March 2016 
we did not observe 
any variations.



https://www.nature.com/articles/s41598-018-34444-1

Thank you 



skewness m3/(m2)3/2 kurtosis (m4/m2
2 – 3)
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