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Pre-2004: knowledge from discrete & (a few) continuous GPS measurements

(Serpelloni et al., 2005)

@ o 72

(Hollenstein et al., 2003; D'Agostino & Selvaggi, 2004)
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Pre-2004: knowledge of the strain rates (from discrete GPS measurements
few cGPS & seismic data)
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(Serpelloni et al., 2005) (Hunstad et al., 2003)
p & C ) q : q-i»\?;%

5
Ry N,
LT v
B Yot

Rosve s

_—
SE\

45°

40°

~S= Strike-slip boundaries ".,
:'—;Emmmlmyr')“-.. A,
::rmrma(mw")
Seismogenic faults.

A1 From geclogical geophysical data
5 W From hstonc dete

Areas of diffuse
deformation

40° - Geodetlc straln 0.2ppmiyr

1 sigma

AN

BN

85" | o At e

o> Residual velocities (mm yr-
~38

5 10° 15° 20°

| |
120 14° 16° 18°




LabGIS
GrottQminarda

GPS network pre-2004

50 stations not
honogeneously distributed
in Italy

1/3 of existing cGPS had
time series > 3 ans

Southern Italy was
scarsely sampled

LEGEND
A NGVNETWORK
~ OTHER NETWORK

/o\  OLDER THAN 3 YEARS



Debated topics:

Slab retreat still active?
How does the Calabrian arc move?

Where is the S boundary of Adria
microplate

Are the seismogenic structures well
constrained?

Where the deformation is localized
and where it is distributed?

Deformation is released only
seismically?

Which temporal and spatial scale is
useful to sample the different
deformation processes?

LabGIS
Grottqminarda

LEGEND
A NGV NETWORK
OTHER NETWORK

/o\ OLDER THAN 3 YEARS



RING

Started in 2004 as project from integration of different experiences in INGV

Developed by means of several projects funded by the Italian Ministry of
Research and Civil Protection Department

Instrumentation:

Receivers -> Leica GRX 1200, GRX1200 PRO, GR10, GR25;
now some Trimble Alloy

Antennas -> Leica AT504, AT504GG, AR10, AR25;
now Trimble Choke-ring

Radome (SCIGN, Leica, Trimble)



We paid attention to the GPS monumentation




RING sites were initially installed with seismic
instrumentation




RING sites are also installed alone
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RING was in real-time since the beginning
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A database was created for archiving RING GPS data and metadata
(BANCADATI)
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Bancadati: charts to monitor the site and data quality
o o .« + (based on tegc developed by UNAVCO) .
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From | May 7, 2006 | To [Jun 29, 2014

Bancadati: time series
(ex. MCRYV, southern ltaly)
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Data dissemination (doi:10. 13127/RING)

I Inbox - antonio.avallone: X / RiN¢ RING — Rete Integrata No X

< & ‘ ® ring.gm.ingv.it

RI hl (; ﬁEHTZEI l!]r:lTHELGER[EIE)E HOME ABOUT RING NETWORK RINEX DATA PRODUCTS NEWS

ISTIYUYO NAZIONALE DI GEOFISICA E VULCANOLOGIA

FOR CORRECTLY CITING THE RING DATA AND METADATA PLEASE USE THE FOLLOWING REFERENCE:

INGV RING WORKING GROUP (2016), RETE INTEGRATA NAZIONALE GPS, DOI:10.13127/RING.

Data and metadata are freely available at the following link: ftp://gpsfree.gm.ingv.it

NETWORK DATA PRODUCTS
Products in

o maintenance. Hopefully
~— available soon
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For scientific interests we started in retrieving data from other
continuous networks (municipalities, regions, private)

ALL NETWORKS

2000
1800
1600
1400
1200
1000

800
600
400

The data and metadata (& products) distribution from other networks is also planned (within agreements) in the future



RING today

204 sites
Real-time data trasmission
Up to 10Hz-20Hz recording

frequency at remote sites




RING and other network archive

~1000 sites in Italy
daily download
30s sampling rate (also 1s in

case of earthquakes)




RING
(Rete Integrata Nazionale GPS):

Impact to the Research after 15 years



Detailed velocity field in the Mediterranean Sea
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Detailed velocity field and strain
rate maps in the Apennines

(D’Agostino, 2014)

The integration among scientific,
cadastrial and commercial GNSS
networks allow higher detail
in the observation of the
strain accumulation
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Coseismic dynamic displacements (HRGPS)

LAquila earthquake (central Italy)
06/04/2009 M, 6.3

10 Hz, ~10 km above the nucleation
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Norcia earthquake (central Italy)

30/10/2016 M, 6.5
20 Hz, ~9 km above the nucleation
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and...

= Coseismic deformation (Anzidei et al., 2009;
Serpelloni et al., 2012; Cheloni et al., 2016,
2017)

= Afterslip (Cheloni et al., 2010)

= Regional kinematics (Devoti et al., 2008;
D’Agostino et al., 2008; Devoti et al., 2012)

* Transient deformation (Cheloni et al., 2017;
Gualandi et al., 2017)

= Earthquake source studies (Avallone et al.,
2011,2016; Cirella et al., 2018)

= Seismic vs aseismic deformation (D’Agostino
et al., 2009; D’Agostino et al., 2014)

= lonosphere (Cesaroni et al., 2017)

= Real-time GNSS in Warning systems (starting]
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