TUCS: Time-lapse volcano gravimetry
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Use case contact: Tommaso Pivetta (tommaso.pivetta@ingv.it)

Site setting and gravity signals at Campi Flegrel
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Figure 1: map of the planned AQG network (red circles) and current gravity relative network
(yellow circles). Blue contours are the gravity changes observed in the last 20 years by the
relative network.

area. Data is from time-lapse surveys conducted with relative
gravimeters. Black lines: observed data with uncertainty- red:
predicted effects due to uplift - blue: residual gravity changes
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« Campi Flegrei is a volcanic caldera in unrest since 2005

* Unrest is caused by the action of a pressurized source located at 3
km depth that generates large ground vertical movements (>1.5 m in
20 years), frequent seismicity and diffuse gas emissions

* Nature of the present unrest is still debated: hydrothermal fluids or

magma intrusion? Gravimetry may contribute in discriminating

among differnt scenarios

AQG network

* In the frame of the project two AQG campaigns will be performed in 2026 and 2028

 We have designed a network of 19 benchmarks, covering an area of about 100 km?
(Figure 1). It includes 2 benchmarks where co-located continuous measurements can
be performed with two gravimeters

* Higher spatial resolution in the Pozzuoli area where largest volcano related signals

are expected

 Measurement strategies:
* First campaign 15-29 May 2026
2 AQGs employed: B03 & B15 transported by 2 vans (Figure 3a)

2 teams of 2-3 persons involved in the measurements

* Protocol of measurement:

2 hours of measurement in order to reach precisions better than 50 nm/s2on quiet
sites

« A dual measurement strategy was adopted: either single-orientation (North)
measurements at two stations or dual-orientation measurements at one station
(i.e. Figure 4b)

« Two long measurement sessions, including overnight recordings, at Astroni and
Rione Terra (Figure 3c)

* Instruments are powered up at INGV-0V facilities during the night

« Warm up stage (15-17 May) in the facilities of the Vesuvian observatory: tilt

calibration and estimation of the Coriolis offset (Figure 3d and Figure 4a)

73 eQuIp-G

European Quantum Infrastructure Project for Gravimetry

One mission

Establish a European perennial entity managing

a shared park of quantum sensors and ¢ b
a terrestrial reference gravity network, sccecs

for the benefit and the sovereignty of Europe.

Four pillars

Motivation- Objectives

» Test performance of the AQG in a challenging environment, subjected to different noise conditions

« Demonstrate that, using quantum data from the two planned EQUIP-G campaigns (2026 and 2028), time gravity
changes at the 5 pGal level can be resolved

 Expected advantage of AQG vs. ballistic: exploiting the high repetition rate to mitigate noise in urban

environment and conduct faster measurements compared to ballistic gravimeters

May 2026 campaign
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Figure 3

May 2026 campaign- a) AQG in
the van; b) benchmark Baia
with windshield screen; «c)
Rione Terra site; d) warm-up
stage at  Vesuvius; e)
benchmark Baia 2

Figure 4

Recordings at Vesuvius
observatory and Lucrino
benchmarks with B15. Vesuvius
time series is low pass filtered
(cut off period: 1-min)
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