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PRESENT-DAY DYNAMICS & MONITORING
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Nel corso del mese di aprile 2024 sono statiregistrati 1252 terremoti
(Mdmax=3.9+0.3).

Comunicazione sullo stato attuale della caldera dei Campi Flegrei

LIVELLO di ALLERTA

Il sollevamento registrato alla stazione GNSS di RITE & di circa g2 cm a partire da GIALLO
gennaio 2016.[1]
| parametri geochimici indicano il perdurare dei trend di riscaldamento,
pressurizzazione del sistema idrotermale e di aumento del flusso di gas, gia
identificati in precedenza. [2]
Per approfondimenti consultare la sezione «Bollettini di sorveglianza» del sito: www.ov.ingv.it
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The 2 Last Unrests 1982—1984; 2005-Present-days
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GROUND DEFORMATION (VERTICAL COMP)
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Campi Flegrei 2023-2024 (qui 16 month) - ____
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GROUND DEFORMATION (VERTICAL COMP)
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DiSTAR oz Ground deformation Jan. 2021-Apr. 2024 TMPRON /E
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Vertical component Horiz. Displacement vectors
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Radial shape of the deformation field with its characteristic “bell” shape
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Principles of Analysis of a gravity record

«Decimationy»
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Conceptualization: Volcano g Monitoring

Extracting the gravity signal (Ag,es) induced by a subsurface mass and/or density change...
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What is recorded when a gravimeter is in
a continuous-mode configuration?
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Instrumental drift can hide/mask a number of geophysical 5|gnals'
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Tides occur at fixed frequencies given by the combined spin and orbital dynamics of the Moon about
the Earth, and the Earth and the other planets around the Sun.
The largest components are at semi-diurnal and diurnal periods, but there are also long-period

components (fortnightly, monthly, half-yearly, yearly, and an 18.6 year nutation, corresponding to the
“lunar nodal cycle”).
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Earth is not a rigid body!!l

SOLID EARTH TIDES (BODY TIDES): DEFORMATION OF THE EARTH

Tides are not merely a water effect! The Earth's surface also
has tidal bulges, about 10-' m in height. And the moon has A

R

an even greater tidal bulge ~ 20 m high. .

B e,

The earth's body tides is the periodic
deformation of the earth due to the tidal forces

.
.,
e
0

caused by the Moon and the Sun (Amplitude .

range 40 cm typically at low latitude). f Newtonian Effect |.00+
To calculate Ag induced by Earth tides: Free Air Effect  0.60 -
= we heed a tidal potential, which takes into account the relative Bouguer Effect 0.44 =
position of the Earth, the Moon, the Sun and the planets. | e

= But also a tidal parameter set (0, ¢), which contains: 1.16

+ The gravimetric factor & ® 1.16 = Agppeerveq” AdRigid Earth \ Main Goal of tidal Analysis

= Direct attraction (1.0) + Earth’s deformation (0.6) - Mass .
redistribution inside the Earth (0.44). * Earth’s tr ansfer function

- The phase lag ¢ = ¢ (observed wave) - ¢ (astronomic wave) (59 ¢)



Correcting tidal effects using observed tides
Earth tide observations include the effect of the ocean tides

Advantage: take into account all the local effects e.g. ocean loading
= Very useful in coastal stations (problematic OTL models)

Disadvantage: a gravimeter must record continuously for 1 month, at least

Observed tidal parameter set (Astroni lyear record):

This effect is composed of:

- - - Frequency (cpd 0 Wave
1) the dlre(_:t attraction (Ne_wtonlan) o.oooogo o.2i/9g51p ) 1.16000 o.ogoo MF
2) the loading effect (Elastic) of the 0.721500 0906315  1.14660 -03219 Q1
water masses 0.915001 0.933200 1.14852  0.2990 O1
. 0.958085 0.974188  1.15776  0.2951 M1
Amplitude 0.989049 0.998028  1.15100 02101 P1
Close to the coast, it may assume up to 10% ig‘l’;ggg 118228288 Ezgg; %11%‘;% JKll
In the.graVIr_netrlc tidal signal, seve.ral _ 1.064841 1.216397  1.15964  -0.0457 0O1
10% in strain, and 100% and more in tilt, 1719381 1.872142 116050  3.6084  2N2
with corresponding phase shifts. 1.888387 1906462  1.17730 31945 N2
1915115 1950419 ¢1.17772> ¢0.8920 > M2
1.958233 1.976926  1.18465  1.0527 L2
O=1.18 instead of 1.16 1.984283 2.004380  1.17069  0.4420 S2
_ 2.003032 2.182843  1.19451 09437 K2
@~ 1 instead of 0 2753244 3.081254  1.06239 03105 M3




ATMOSPHERIC PRESSURE CORRECTION
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Analysis of a gravity record
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SEISMIC SWARM 20 MAY 2024
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DiSTAR Dipa’rtim_ento di Scienze della Terra, U, RICCARDI ] MPRO‘—/ E
dell’Ambiente e delle Risorse i i

Terremoto oggi Campi Flegrei, scossa di M 3.6/ Ingv:
record degli ultimi 40 anni di 4.4 alle ore 20:10

Pubblicazione: 20.05.2024 Ultimo aggiornamento: 23:45 - Niccolo Magnani

Terremoto oggi ai Campi Flegrei: I'Ingv rileva 20 differenti scosse, con il picco pit alto degli ultimi 40 anni alle ore 20
4.4 sulla scala Richter
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