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Proposal *
The detection of variations in geophysical signals resulting from changes in the internal state of volcanic structures is one of the main tools for understanding their short- and medium-term dynamics. In particular, variations in electrical resistivity can be linked to hydrothermalization processes that cause petrological changes or to variations in the thermal state of the system. The monitoring of this parameter is therefore particularly suitable for structures undergoing intense unrest triggered by processes of rising fluids of magmatic origin. The project proposes the application of electromagnetic monitoring to the Phlegraean Fields area by recording the natural electric and magnetic fields at selected sites of particular importance. In addition, periodic magnetotelluric prospecting campaigns are proposed to detect significant variations in the volcanic structure. Statistical analysis of the time series will allow the identification of variations in impedance and phase tensors correlated with significant variations in fluid circulation patterns, while inversion of the field data will allow the identification of variations in the state of the system.

Research Program
The research activity will focus on the electromagnetic monitoring of some areas of the Phlegraean district, carried out through continuous signal acquisition and magnetotelluric geophysical surveys repeated over time. The statistical analysis and interpretation of the recorded time series will allow the reconstruction of local variations in the studied system, while the collected magnetotelluric data will allow the assessment of its disturbances. In particular, numerical procedures will be developed to allow the management of the acquired signal in real time and its semi-automatic processing. In addition, perturbative inversion techniques will be studied to evaluate variations in the electrical resistivity of the subsurface with respect to an existing reference model.

The research will be developed, over the three-years of the PhD program, as follows:

1st Year: Study of the reference literature on the monitoring of the Phlegraean Fields (geophysical, geological, geochemical and hydrogeological studies) and the electromagnetic monitoring experiments carried out in other volcanic areas. Implementation of the infrastructure for the continuous recording of time series and the acquisition of electrical and electromagnetic field data. Attendance at doctoral courses focusing on data analysis, processing techniques and modelling of geophysical data.

2nd Year: Processing and analysis of the acquired geophysical data. Electrical and electromagnetic field data acquisition. Infrastructure management. Stage abroad (3-6 months) to study advanced techniques for statistical processing of geophysical signals. Presentation of research results at national and international conferences.

3rd Year: Processing and analysis of the acquired geophysical data. Electrical and electromagnetic field data acquisition. Infrastructure management. Critical analysis of the obtained results. Presentation of results at international conferences and in peer-reviewed articles. Writing of the PhD thesis.


The project can be financed with funds external to the University of Naples.

