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10.2 FREQUENCY AND DYNAMIC RANGE OF SEISMIC SIGNALS
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... background noise level is temporally S
and spatially variable and is not uniform

at all frequencies ...
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De Luca G. et al. (1998). The density of the rock covering Gran Sasso

Laboratories in Central Apennines, Italy by underground gravity measurements.
Journal of Applied Geophysics 39, 25-33.

Gran Sasso tunnel

Table |
Average density of rock cover in different sections of the
Gran Sasso tunne!

-

Section Distance from Density
no SW entrance (m) (kgm )

500-1500 2710+ 70
1500-2500 2430 + 60
2500-3000 2750+ 100
3000-4000 2710+ 70
4000-4500 2710+ 100
4500-5750 2510+ 50
5750-7500 2720+ 50
7500-10 160 2750+ 100
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Nuclear Physics B (Proc. Suppl.) 35 (1994) MAY 1994

TAUP 93

Proceedings of the ThinT/InIernuliunul Workshop on
Theoretical and Phenomenological Aspects of
Underground Physics

Laboratori Nazionali del Gran Sasso, INFN, Italy
19-23 September 1993

Edited by
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Underground Seismic Array (USA)

Part 5. Closing session
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De Luca G. et al. (1997). Underground earth strain and seismic radiation

measurements with a laser interferometer and a dense small-aperture seismic array.
Annali di Geofisica XL (5), 995-1005.
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MEDiterranean NETwork
STS1-VBB sensors — 24 bit Quanterra data loggers
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... some of history (old)

(of regional seismic network of Abruzzo)

* End of 1991 — (Seismic Survey Office) —
Start with 7 staz until to 16 (end to 1997)

* Definitively dismantled at the end of 2002
and the begin of 2003 (political problem 1)

 Transfer to the INGV nel 2004



Instrumentation

40 Mars88-FD (Floppy disk) — Lennartz

3 Mars88-MO (Magneoptical disk 5 ¥4 - 330 MB)

Time: DCF + GPS
35 Mark L4C-3D (1 Hz)

6 Terne Mark L4C (1 Hz)



2005

(my office c/o LNGS)




... some of history (now)

(of regional seismic network of Abruzzo)

2007: ERMES

December 2005: first two stations | E R M E S

Environmental
Radioactivity

April 2007 last two stations | Mordaiitaiee

Sciences




External building of LNGS (INFN)




Site preparation
(Staz. GSO2 c/o LNGS)

RAN (DPC)
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Seismic Station

Borehole of 30 meter depth



Site preparation
(Staz. SEM1 c/o Ortobotanic
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Restoration of site of old network
(Staz. BRS1 c/o Vivaio Forestale of Barisciano - AQ)

GPS
Antenna

Seismic
Station




Restoration of site of old network
(Staz. BRS1 c/o Vivaio Forestale of Barisciano - AQ)

GPS
Receiver

Modem GSM

Mars88 - MC




Restoration of site of old network
(Staz. BRS1 c/o Vivaio Forestale of Barisciano - AQ)




Restoration of site of old network
(Staz. CMF1 c/o Campo Felice - elevation: 1675 m)
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INGV Centralized Network

Situation at the end of 2002
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Characteristics of Nonvolcanic
Tremor

Tremor generally occurs below the brittle seismogenic
crust.

Very difficult to correlate phases across seismic
networks.
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manual location
ML 4.2 2009/02/05 - 16:02:34 GMT
Lat 40.82 Lon 10.22 Depth 10.0
Seismicity ISC+EMSC: From 1964 to 05/02/2009 16:00 UTC

Depth

D <= 40 km

40 <D <=80km
80 <D <= 150 km
150 < D <= 300 km
D > 300 km

Political boundaries
Tectonic plate boundarne




A Three Component Sensor
A Vertical sensor




