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ABSTRACT

Since 2018, INGV funded 3 projects aimed to detect ground deformations and gravity variations over different timescale in the area where the recent seismic events of LAquila (2009, Mw
6.3) and Amatrice-Norcia (2016, Mw 6.1 and 6.5) took place. The consequent static deformation field reached several centimetres and the modelled impact of such events could have
modified the gravity field up to 170 uGal. Furthermore, the medium-long-term gravity and ground deformation variations related to post-seismic relaxation are expected as consequence
of vertical deformation of the Earth surface and/or of the internal boundaries separating layers at depth with different densities. In addition, the LAquila area is affected by deformations
induced by ground water level changes in the aquifers. Therefore, a multidisciplinary approach carrying out joint measurements of deformation and gravity is fundamental to understand
the role of each geophysical process.

To this aim, a network of 3 (Terni, Popoli, Sant’Angelo Romano) new non-permanent GNSS stations was realized outside the buildings hosting the absolute gravity stations. At UAquila, a
permanent GNSS station managed by the Italian Space Agency (AQUI) is continuously working on the rooftop terrace of the Science Faculty, and positioned vertically with respect to the
gravimetric station (AQUIg), which is located 4 floors below. Since 4 absolute gravimetric sites are located indoor, the precise coordinates of the gravity benchmark have been obtained by
classical topographic surveys, connecting the indoor site to the outdoor GNSS reference point. Here we present the gravity and ground deformation variations observed in the period
2018-2022 after five measurement campaigns.

THE NETWORK MEASUREMENTS RESULTS

In order to monitor any long-term changes in gravity and ground
deformations, 5 measurement campaigns have been carried out
from 2018 to date, involving the stations of the network. The
Tables report the dates and the instrument of the surveys.

The figure shows the variations of g at AQUIg, TERN, SARO and
POPL stations after 5 measurement campaigns, carried out
between 2018 and 2022, with both FG5#238 and A10#32
absolute gravimeters and referred at 1.29 and 0.72 m,

We selected 5 sites in central Italy Terni (TERN) and Popoli
(POPL) connected to two sites of the gravimetric survey
conducted in 1954; Sant’Angelo Romano (SARO) established in
2005 as part of the INGV-DPC Colli Albani Project; Laboratori
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SARO: g values show a decrease of about -20 uGal from 2018 to
2022, slightly interrupted between 2020 and the first campaign
of 2022.

dg/dh increases of about 20 puGal from 2018 to 2022 and then
started to decrease.

AQUIg: g values show a decrease of about -25 pGal from 2018 to
2022, with a negative value of about -40 uGal in October 2020.
The negative trend is slightly interrupted between 2020 and the
first campaign of 2022.

dg/dh shows a variation of about +30 pGal/m.

POPL: g values vary of about -7 pGal in a general descreasing
pattern from 2018 to 2022, with a negative value of about -15
uGal in October 2020.

dg/dh shows a marked increase from 2018 to 2022 and then
start to decrease.

Al10
Requires sessions from 0.5 to 1.5 h on the field, but it can

operate as FG5 in laboratory. The value of g refers to a fixed
height of 0.72 m.

Instrumental characteristics:

Accuracy 10 pGal;

Precision 10 puGal in 10 min; Repeatability within 10 pGal
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TERN: g values show a decrease of about -15 uGal from 2018 to
2020. The value measured in 2022 shows an inversion of the
trend.

dg/dh increased of +20 puGal/m from 2018 to 2022

CONCLUSIONS

We present gravity and ground deformation variations observed
in the period 2018-2022 in a wide mesh absolute gravity and

'h- - — GNSS network set up in central Italy. The network was installed
: in the area affected by the 2009 (LAquila; Mw 6.1) and 2016
i SITE 2020-2018 20223l -2020 zozzb-zozz (Amatrice-Norcia; Mw 6.0 and 6.5) earthquakes.
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Italian Primary Standard gravimeter (IMGC-02). POPL | -0.009  0.019 0.000 0.020 0.000 0.021 - significant gravity decrease (2018-2020) and increase (2020-
2022) affecting most of the stations;
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44638 + + + 17501 * ; ﬂ obtained results, are very stimulating and lay the
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2) To measure the local gravity gradient at the absolute site, to|| measurement. They are taken into account to correct the T.hese’PrOJects were funded by INGV as 3 calls “Bando di Ricerca
compute the value of gravity at the same height (ground), since|| gravimetric data, considering the vertical gravity gradient Libera
measured with different gravimeters. measured at each station.
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