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Apparent resistivity model of
» the large-scale lithospheric
structure of central ltaly
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MAPPA DI RISCHIO

GEQELETTROMAGNETICO

?ER“TA“A CENTRALE Real-time monitoring of ground

A MAGNETOTELLURIC _

SURVEY IN CENTRAL ITALY effects related to space
weather events (GIC)
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PHENOMENOLOGY: 11
GEOMAGNETIC STORMS

WHAT IS THE DANGER?

Low conductivity High conductivity

Geomagnetic disturbances induce horizontal
geoelectric fields in the ground and generate
low-frequency currents called geomagnetically
induced currents (GIC

Open Magnetosphere

The lines of force of the Earth's magnetic field
and those of the magnetic field carried by the
solar wind have opposite directions causing the

Earth to lose its natural magnetic shield mmmm Earth's Magnetic Field
msmmm Magnetic Field Carried by Solar Wind




Estimation of GICs
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MAGNETOTELLURIC
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MT survey campaign
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Long-period uniform magnetic field over 200-300 km

PLANE WAVE ASSUMPTION

The external electromagnetic field affects
the earth's surface with a plane wavefront
in the MT frequency range from 10~* Hz to
10 Hz
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Continuous wavelet spectrogram of the magnetic signal in the N-S
direction acquired simultaneously at the MT site in Blera (VT, Italy) and
at the geomagnetic observatory in Duronia (CB, Italy)
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1D MT model I
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1D MT model '
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Next MT survey campaign

Construction of a 2D electrical resistivity model in the area of central ltaly to define large-scale crustal structures

MT survey campaign and resistivity model (Australia)

MT survey campaign and resistivity model (USA)
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 Acquired sites for Exploring for the Future Program (as of December 2022)
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Next MT survey campaign

Extend MT surveys with 50 km grid Thickening MT surveys with a 10-km interdistance in the Apennine area of
spacing in Saredegna and Croatia central Italy

Map of electrified railway networks (in blue) in the survey
area. The red line represents the transect selected for
the measurement campaign, the green line represents
the transect between Servigliano and Blera (discarded)

Good surveys

Surveys with problems

Transect surveys acquired in the
MARGE project

Data acquired in another project

10-15 additional MT surveys
10 km spacing
3 days of acquisition
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New campaign of shorter period MT surveys
to obtain crustal electrical resistivity models

Continuation of the campaign of /longer
period and high spatial resolution MT surveys

Data processing and estimation of the
impedance tensorZ

Inversion of MT data and 3D conductivity
models and interpretation

Estimation of expected electric fields and
G/Cs

CONCLUSION

Importance of research for risk assessment of space weather
events to predict and avoid global catastrophes
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