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Seismic swarms are defined as a set of clustered earthquakes with high spa<o-temporal variability 

and with the absence of a main shock. They can originate in different tectonic contexts related to 

the migra<on of deep fluids that can alter the stress field (Roland et al., 2009). In par<cular, the 

diffusivity parameter, defined by Shapiro et al. (1997) and linked to the migra<on of the 

hypocenters over <me, allows us to associate the swarms' temporal dura<on with the rocks' 

permeability characteris<cs. Swarms characterized by long dura<ons (years) and low diffusivity 

values (10-3-10-2 m2/sec) are associated with low permeability fault systems. On the contrary, 

shorter dura<ons (days) and high diffusivity values (0.5-1 m2/sec or greater) indicate the presence 

of highly permeable systems in which seismicity is induced by the rise of fluids at high pressures 

(Amezawa et al., 2021). We focus on the clustered seismicity in the central-southern Apennines, 

which extends from the south of L'Aquila to Benevento, to analyze the spa<o-temporal 

characteris<cs of the swarms and the rela<onship between their temporal dura<on and diffusivity. 

Compared to the rest of the chain, this sector is characterized by (1) low seismicity rates, which do 

not allow us to follow the evolu<on of seismicity and the mechanisms underlying it, and (2) a high 

seismic risk, as demonstrated by the strongest and most destruc<ve sequences recorded within 

the historical catalogs which magnitude M ~ 7.  

We analyzed the seismicity reported in the catalog of absolute loca<ons CLASS (Latorre et al., 

2022), which describes Italian seismic ac<vity over the past 37 years (1981-2018). Addi<onally, we 

augmented the catalog within a 7-year <me window (2012-2018) using a template matching 

technique (Vuan et al., 2018). This choice was made based on the op<mal distribu<on and 

opera<on of the seismic network. The ini<al catalog is improved, lowering the completeness 

magnitude by more than one degree (+ 20,000 events with -1.5<M<5.0). This approach allowed 

the analysis and comparison of clustered seismicity in two catalogs with different <me extensions 

and resolu<ons. 

Clustered seismicity is defined rela<ve to the background using a nearest-neighbour technique 

(Zaliapin & Ben-Zion, 2020). Due to the great spa<o-temporal variability of the seismic 

phenomenon, no univocal methods in the literature can establish the spa<al dimension and 

dura<on of the single cluster. The low seismicity rates of this area require a very detailed analysis 
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on a small space-<me scale and different methodological approaches. For the spa<al defini<on, we 

used the Kernel Density calcula<on to determine an event's density probability in each radius. The 

<me dura<on is defined using the approach described by Roland et al. 2009 based on the 

evalua<on of the percentage of seismicity rate.  

We iden<fied 53 polyphasic seismic clusters in the complete catalog (37-year <me window), and 

30 in the improved catalog (7-year <me window). The clusters were subsequently divided into 

swarms and sequences. The diffusivity was calculated for each cluster using the Shapiro et al. 

(1997) rela<onship.  

Most of the seismicity is expressed as swarm-type and characterized by high diffusivity values (≥ 

1m2/sec) with short temporal dura<ons (days-months). This result confirms that the clustered 

seismicity is linked to highly permeable fault zones and the natural injec<on of fluids under 

pressure. The swarms present in this sector of the Apennine chain can, therefore, be linked to the 

deep migra<on of CO2-rich fluids (Chiodini et al., 2004), which exploit pre-exis<ng fault zones as a 

preferen<al path. 
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	Fig. 1 – The 1467 Siena seismic sequence according to CPTI15 v. 4.0 (Rovida et al., 2022).

	Three-dimensional magnetotelluric inversion applied in a sector of the Irpinia Fault System (Southern Apennine)
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	2 Istituto di Geofisica e Vulcanologia INGV, Roma
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	The harsh life of an earthquake in the region that doesn't exist
	S. Baranello1,2, R. Camassi1, V. Castelli1
	1 Istituto Nazionale di Geofisica e Vulcanologia, Bologna, Italy
	The historical research on earthquakes often clashes with harsh reality: if the earthquake is not destructive, if it occurs during a particularly complex historical period, dominated by wars, epidemics, and other misfortunes, there is the possibility of its memory being lost. Sometimes, in addition to the scant production of testimonies about the earthquake and its impact, possible problems arise in the preservation of such testimonies. And finally, the obstacle course of the historical seismologist can find many doors closed today. Literally.
	And this happens especially in the region that doesn't exist...
	When any of these circumstances (or all of them) occur, research must necessarily pursue not only written testimonies but also simple clues, indirect evidence of the earthquake's occurrence, such as local traditions, the presence of a local earthquake-related cult, etc.
	Baratta (1901) devotes only a few very generic lines to the Molise earthquake of May 1712. First of all, he says that an earthquake was felt in early May in Naples, and that it caused panic among the Neapolitans. To this news, Baratta adds that an earthquake was also felt in Campobasso where "some houses and churches were ruined." Finally, he mentions several shocks that were felt in Benevento between May and June 15.
	Baratta's sources are respectively a summary of the Bologna Gazette published by De Rossi (1889) and a brief mention of Campobasso by Sarnelli (1716).
	In the Postpischl (1985) catalogue, these pieces of information are summarized into an event dated generically to May 1712, located in Bojano, with an epicentral intensity of VIII MCS (Tab. 1).
	The AMGNDT995 data sheet dedicated to the 1712 earthquake considers various information not clearly attributable to a single event and downgrades the earthquake, dated May 8th, locating it in Campobasso with an epicentral intensity uncertain between VI and VII MCS. The study suggests that the assertion that houses and churches were 'ruined' refers to a level of moderate, non-structural damage. This interpretation has been incorporated into the CPTI catalogue in its various versions.
	Recently, in the frame of a research project aimed at improving the preliminary AMGNDT995 studies, the case of the 1712 earthquake has been reopened, following the report of the presence of the cult of San Michele in Ripalimosani, connected to the averted danger during an earthquake dated May 1712 [Mascia, 2000].
	Overall, this is certainly a very interesting and complex situation regarding a certainly important earthquake that affected a very large area of central Italy (Fig. 1).
	Fig. 1 – Distribution map of the distribution of the effects of the earthquake of 8 May 1712
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	Fluid-rock interaction in eclogite-facies meta-peridotites (Erro-Tobbio Unit, Ligurian Alps)
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	Stress drop scaling is still a very controversial topic: is it real or apparent?
	G. Calderoni1
	1 Istituto Nazionale di Geofisica e Vulcanologia (INGV, Italy)
	The stress drop scaling is still an unresolved issue and continues to be controversial in the scientific community. However, knowledge of seismic source scaling parameters plays a fundamental role in assessing the seismic forecasting in a given area and in improving ground motion predictions for seismic hazard mitigation. For this reason, this study compares the Brune stress drop of the earthquake sequence that struck the 2010-2014 Pollino area in the southern Apennines with those estimated for other earthquakes  that occurred in different areas of the Apennines during the following seismic sequences: 2009 L’Aquila (Calderoni et al., 2013), 2016-2017 Amatrice (Calderoni & Abercrombie 2023), 2013-2014 Sannio-Matese (Calderoni et al., 2023) and 2019 Northern Edge of the Calabrian Arc Subduction Zone (Calderoni et al., 2020). Three different methods are used, and the results are compared with previous studies.In the first procedure (Calderoni et al. 2019) a two-step approach is used to model the attenuation and then estimate the source parameters from individual earthquake spectra. In the second procedure, an EGF approach is applied. In the third procedure, a modified EGF approach is applied using a scaling law derived by Calderoni et al., (2013) for the L’Aquila 2009 seismic sequence. To gain deeper insights into the interpretation of the result, the structural complexities and tectonic barriers that control seismic activity in the Pollino area are considered (Cirillo et al., 2022).


	A “new” Aeolian event in the 20th century: the 19th June 1916 earthquake in Filicudi Island.
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	Conclusions


	What about the predecessors of the February 2023 earthquakes in Eastern Anatolia?
	V. Castelli1, K. Sesetyan1,2, A.A. Gomez Capera3, C. Meletti4, M. Stucchi1
	1Istituto Nazionale di Geofisica e Vulcanologia - Sezione di Bologna, Bologna/Ancona, Italy;
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	«Se dice etiam per teremoti esser sommerso et ruinato tre terre» (How a large historical earthquake was born).
	V. Castelli 1
	1 Istituto Nazionale di Geofisica e Vulcanologia-Sezione di Bologna, Bologna/Ancona, Italy
	Fig. 1 – Excerpt of the report written Maestro Andrea on 10 March 1514, as transcribed in Venice by Marin Sanudo sometime in the second half of 1514 (Biblioteca Nazionale Marciana, Venice).
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	Estimating the source parameters of a moderate earthquake using the second seismic moments
	Cuius1,2, A. Saraò3, H. Meng4, G. Costa1
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	Introduction
	The study of earthquake generation and associated seismic parameters such as seismic moment, rupture size, rupture velocity and direction, and stress drop is crucial for understanding earthquake dynamics and the underlying physics of the seismic process. This information plays an important role in the estimation of ground shaking near the earthquake source and in the assessment of seismic hazard, even for low to moderate magnitude earthquakes.
	The kinematic properties of small earthquakes are often difficult to determine, and simple models are often used to represent these events, although improved records show that source complexity is common even for small earthquake ruptures (e.g. Calderoni and Abercrombie, 2023 and reference therein).
	A critical task in determining finite source attributes for moderate and low magnitude earthquakes requires good removal of path and site effects. To address this problem, several methods based on empirical Green's function (EGF) deconvolution have been developed in recent decades. Although the EGF offers several advantages, its application is associated with some difficulties, as there are often no focal mechanisms for small earthquakes and source effects have been observed even for low energy events (Calderoni et al. 2023).
	The simplest general representation of an earthquake that contains information about the rupture extent and directivity is the point-source representation plus the variances or second-degree moments of the moment-release distribution. The hypocenter and the origin time of the earthquake correspond to the spatial and temporal average (first degree moment) of the release moment distribution. The information about the rupture extent, the characteristic duration and the direction of rupture propagation correspond to the variance of the moment distribution in the spatial, temporal and spatio-temporal domain (second-degree moments). Seismic moments are calculated from apparent durations measured from apparent source time functions (ASTF) for each station after removal of path effects. The ASTF is thus the projection of the rupture process onto the seismic ray path, and its properties also depend on the azimuth and take-off angles (e.g. McGuire, 2004). For a unilateral rupture, the ASTF observed from stations in the direction of propagation would be significantly shorter than the ASTF from stations in the opposite direction.
	A major advantage of the second moments method is that it can theoretically be applied to all earthquakes, regardless of their magnitude and complexity, and without requiring the assumptions of an a priori source model (e.g. McGuire 2004; Meng et al., 2020; Cuius et al., 2023). It is also a consistent tool for evaluating scaling relationships between finite source attributes and earthquake magnitudes for large and small earthquakes and for resolving fault plane ambiguity.
	However, the elimination of the path effect is crucial, and a biased ASTF calculation would lead to inaccurate calculations of the second seismic moments. However, there may also be other factors that influence the results of the second moments, even if the propagation effects have been correctly removed.
	The aim of this study is to implement and test an efficient method for estimating source parameters and rupture directivity in near real-time for medium and small earthquakes. To achieve our goal, we implemented an approach developed by McGuire et al. (2004), which consists of calculating the second-degree seismic moments (Meng et al., 2020; Cuius et al., 2023). In this paper, we first perform a study with some synthetic tests to evaluate the influence of uncertainties related to our prior knowledge and observations on the resulting source parameters (Cuius et al. 2023). We then apply the method to a real earthquake in Italy and present the result.
	Analysis of the sensitivity of the second moments tensor resolutions
	To evaluate the sensitivity of the second moment solutions, we used synthetic ASTFs computed for a rectangular plane fault discretized by a grid of cells, each assigned a specific slip value. Full details can be found in Cuius et al. 2023. The input parameters used to model the ASTF for a magnitude Mw 4.6 earthquake source are listed in Tab. 1. We assumed that the epicenter was located in central Italy and approximated the fault as a 3.0 km box model (Fig. 1). The rupture area was divided into 12x12 cells, and the slip distribution and rupture time for the unilateral (Fig. 1a; 1b) and bilateral (Fig. 1d; 1e) scenarios were taken from a previous study of a similar magnitude earthquake (SRCMOD database - Mai and Thinbgaijam, 2014), with a focal mechanism of 247° strike, 46° dip and 40° dip.  Using the actual station configuration, we calculated the ASTFs with a sampling frequency of 100 Hz and a source time function of 3 seconds. A uniform propagation of the rupture front with a rupture velocity of 2.75 km/s was assumed, which corresponds to 0.9 times the S-wave velocity in the source region. A simplified 1-D velocity model for central Italy was used to model the ASTF (Cuius et al., 2023).
	Tab. 1. Input parameters used to model the unilateral and bilateral scenarios for the characteristic rupture size (  and  ), characteristic rupture duration ( ), centroid rupture velocity ( ) and directivity (dir).
	Fig 1. Input source for unilateral (A,B) and bilateral (D,E) scenarios. The star represents the hypocenter, the dot represents the centroid location, and the arrow indicates the rupture direction. Panels (C,F) show the ASTFs calculated from the respective models for three different azimuth directions.
	To investigate how the uncertainties introduced by the input data may affect the solutions of the resolved second seismic moments, we used the bootstrap approach. In this technique, perturbations are introduced for each input parameter to be analyzed by generating 1000 variations around the mean value. An inversion is then performed to assess the impact on the mean and standard deviation of the resulting data. The workflow is summarized in Fig. 2.
	We investigated the uncertainties associated with the ASTF, the location of the hypocenter, the station distributions around the source, the focal mechanism, and the velocity model used for ray tracing. Some of these tests are interrelated. For example, the uncertainties in the position of the hypocenter and the velocity model affect the calculated ray path, and both the different focal mechanism and station coverage affect the resolution of the fault plane. The uncertainties in the epicenter estimates were not investigated because they have negligible effects on the slowness vectors in the inversion of the second moments.
	Results of the synthetic tests
	The sensitivity analysis performed in this study shows that the uncertainties in the input data have different effects on the calculation of the source parameters and that an accurate measurement of the ASTF as well as the velocity model play the most important role in influencing the inversion process. The results of our tests (Tab. 2 and Fig. 3) show that the main source parameters, i.e. fracture size, swelling duration and centroid velocity, are generally well reproduced within the standard deviation. The source duration resulting from the inversion process is strongly influenced by the duration of the input ASTF, and even 10 % influences the inversion of the second moment tensor. In the case of dense instrumentation, the horizontal location of the earthquake can be well resolved, but the resolution of the earthquake depth is largely determined by the velocity model, and an inaccurate earthquake location can lead to uncertainties in the resolved second moments. Care must also be taken to avoid artifacts due to the discretization of the velocity model when the hypocenter is located at an interface between two layers with high velocity contrast.
	Fig. 2 Flowchart of the perturbation test. For each test, we computed 1000 random station configurations or perturbed input variables (depth, velocity model, focal mechanism, or observed c) with a given standard deviation. Then we performed the inversion and calculated the source parameters and directivity. Finally, we calculated the mean and dispersion of the output variables of the 1000 scenarios.
	The values of the directivity depend on the ASTF duration, the choice of velocity model and the focal mechanism (Fig. 3). To ensure good resolution of the fault plane, good coverage of the ray path is critical for both upward and downward waves (McGuire, 2004). The component of rupture directivity along the dip can only be well determined if stations directly above the hypocenter are available, as the seismic rays are nearly horizontal at most other stations.
	Fig. 3  Violin plots showing the Mean values and dispersions of each output variable resulting from each perturbation test given on the x-axis, i.e., focal mechanism (fm), observed τc (oτc ), velocity models (mA and mB, respectively), hypocentral depth (h), and station configuration (sc) for the unilateral scenario. (A–E) represent the solutions for the characteristic length, characteristic width, source duration, directivity and centroid rupture velocity respectively. The y-axis indicates the value of the output variable. The shape of each violin graph reflects the numerical counts of the resulting value. The red line serves as reference, indicating the input value.
	Application to real case: the Mw 4.6 Central Italy earthquake
	The method was then applied to study the Mw 4.6 event of March 2023 in central Italy, using data from the Italian seismic network (RSN (Amato et al., 2008) and the Italian accelerometry network (RAN (Costa et al., 2022)). We compute the ASTFs through the EGF deconvolution using the P and S waves.
	We calculated the second seismic moment to obtain information about the directivity and source parameters. The main parameters calculated with this method are the following  = 1.16 km,  = 0.615,  = 0.14 s,   = 1.86 m/s, dir = 64, stress drop = 7.37 MPa). The relatively small value of  is possibly due to the poor resolution of the vertical component and can be explained by the interaction of two factors: the vertical rupture plane and the small number of stations in the immediate vicinity of the epicenter (< 5 km).
	Conclusions
	The use of second-moment tensors to determine the source parameters, including directivity, of moderate-magnitude earthquakes could be a valuable tool to improve our understanding of the source dynamics in a given area and to the risk mitigation. One possible application of the second-moments method to small earthquakes would be to identify portions of large faults that produce super-shear ruptures and correlate them with the geology of the fault zone. The second moments method also provides lower constraints on rupture velocity, which can be particularly useful for unilateral ruptures. However, before the results can be interpreted, the resolution limits of the method need to be known due to the possible uncertainties of the parameters used as inputs to the computational procedure.
	To overcome the difficulties related to the analysis of noisy signals in the time domain, which can be an important limitation in the calculation of ASTFs and consequently the source duration for low magnitude events, an experimental approach based on the frequency domain is currently being developed. Although the frequency domain deconvolution-based method is currently more time consuming than time domain deconvolution, it can be used in situations where the determination of reliable ASTFs is difficult due to noise, which is often the case for low magnitude earthquakes.
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	Synthetic Aperture Radar Interferometry (InSAR) is a well-established technique for monitoring and modeling the ground deformation field in volcanic areas and geothermal fields. Specifically, when SAR images are acquired along both the ascending and descending satellites orbits, the retrieval of the East-West (E-W) and vertical components of the related three-dimensional (3D) ground deformation field is conceivable; the North-South (N-S) one is usually not available and different techniques have been proposed to solve this task. However, the resolutions and accuracies of these retrieved measurements are not always satisfactory.
	Here, we show a new approach for the retrieval of the N-S component and the reconstruction of the 3D ground deformation field in volcanic frameworks. The proposed methodology is based on the theory of the potential functions and the integral transforms of potential fields. We test our workflow on synthetic deformation datasets computed according to the commonly used analytic volcanic deformation sources (i.e., Mogi’s, Okada’s and Yang’s models). The results show that the proposed technique allows the retrieval of the N-S deformation with negligible errors with respect to the expected one.
	We then consider this approach to reconstruct the 3D ground deformation field that occurred at Sierra Negra volcano (Galapagos Islands, Ecuador) during the 2017 – 2018.5 unrest, which has led to the eruption. The comparison with GNSS data shows that we are able to image the pre-eruptive N-S deformation for this volcano with a mean error of about 5%, which is a surprising result for this kind of application.
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	Fig. 1 – Acquisition scheme for the dense 3D seismic survey. 1C and 3D seismic nodes are represented as blue and yellow triangles, respectively, while active source locations are represented as red stars.
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	Figure 1: SNet4Fer 2.0/3.0 seismic networks (green triangles). The red star represents the point where the WWII bomb was detonated; the circles represent the internal (red) and external (orange) monitoring domains of the Casaglia geothermal field.
	Figure 2.  Examples of the bomb explosion seismograms recorded in stations from the SNet4Fer network.  The first two panels show the 3-component records in the SNet4Fer 3.0 stations FEM0 and FEM1 (the seismograms are from the borehole sensors). The third and fourth panels show the records of two NetFer2.0 stations: PONT (3 components) and FORN stations (1 component).
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	Fig. 1 – Spectrograms recorded on December 22, 2022, from 19:52 to 22:19 LT; the time is marked every 5 minutes by the vertical dotted lines. Frequency was reported in the logarithm scale on the y-axis and power of signals in dB by a colour legend. Two bands are related to the electrode E-W on the top, and to the microphone recording below. Labels on the left and in the middle referred to the power spectra intensities and times of the spectrograms.
	Fig. 2 – The acoustic spectrogram recorded on April 18 and the morning of 19, 2023, includes the moment of a small seismic event that occurred at Mirabella, M=2.1, about 20 km from Mefite. The Mirabella earthquake time is indicated by a vertical cyan arrow. Main eigenfrequencies and sudden puffs on the power spectra are indicated.
	Fig. 3 – Details of the power spectrum relative to three moments (of less than 10 minutes to one hour) hours before the Mirabella M=2.1 earthquake. Periodic modulations of the noise of less than 10 minutes were evidenced between 200 and 800 Hz, on the left. The entire series of resonances from 19 to 170 Hz appeared during the damping interval at the centre. A detail of one of the three puffs is reported on the right where the sudden increase followed by a gradual fading that lasted two minutes is shown. The right plot also shows an unexpected growth of sound in a well-defined range between 55 and 80 Hz.
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	Fig. 1 – Aerial image (a) and plan (b) of the municipal solid waste landfill in Central Italy, with the location of the four investigated ERT/IP lines (L1-L4) and of the five piezometers (P1-P5)
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	Fig. 1 – Map of Gorgoglione test site (Basilicata region, southern Italy) with location of the in-situ geophysical measurements carried out in the urban area.
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	Fig. 1 – (A) Location map of CALM grid and Lake n.16 (light blue square) in Boulder Clay Glacier area (MZS: Mario Zucchelli Italian Station). (B) Ortophoto with superimposed the GPR profiles, in white, and the FDEM survey, in red. Yellow lines mark the position of the gravel landing strip.
	Fig. 2 – Apparent conductivity map down to a nominal depth of 2.5 m on Lake n.16. Red dotted line marks the path of the FDEM survey, while the blue triangle the location of borehole BC1 (taken from Azzaro et al., 2021).
	Fig. 3 – Exemplary GPR profiles on Lake n.16 (A, B) and on CALM grid (C, C’, C’’), both represented with white lines. C’ and C’’ display dominant frequency and chaos attributes, respectively, of profile C. Yellow dot marks the crossing point between A and B. Location of each GPR profile is highlighted by a coloured line: C, C’, C’’ with a blue line, while A and B with pink and magenta lines, respectively. Pink triangle marks the location of BC1.
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	EEMstudio: processing and modelling of electric and electromagnetic data in a QGIS plugin
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	QGIS Widget
	Fig. 1 – QGIS main window with EEMstudio widget on the right, used for management of processing and modelling files. Once uploaded, the coordinates of the acquisition points are automatically added to the QGIS layer, among eventual other layers in the QGIS project. In this figure, two types of data are shown: galvanic and inductive (airborne). White dots are the electrodes, red circles and blue points are the positions of the quadrupoles used in the soundings selected in the galvanic processing app (Figure 2a). Black dots are the inductive soundings and yellow points are the soundings highlighted in red in the inductive processing app (Figure 2b).

	Processing
	Fig.2 – Processing window supporting a) galvanic data visualization b) inductive data visualization. In galvanic window, first section: electrode position; second section: data pseudosection; third section: model of rho0; fourth section: model of phi; right panel:  IP decay for the selected quadrupoles in the pseudosection. In inductive window, first section: flight altitude; second section: data (blue dots); third section: model of rho0; first left panel: decay in correspondence of the red highlights in the sections; models of rho0 in correspondence of the red highlights in the sections.

	Modelling
	Fig3 – Modelling windows. a) Interface to gather all necessary files to launch easily inversions with EEMverter (Fiandaca et al. 2024). b) Model Builder, to build synthetic models. From left to right: table with the parameters and the associated colors, widgets to change the grid, grid where it’s possible to select the cells and assign a color, 1D model of the row marked in blue on the bottom of the grid.
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	Fig. 2 – Comparison between GPR sections before and after stacking. a1): after dewow, move startime, and background removal. a2): a1) + stacking of adjacent 5 channels. An energy decay gain filter was then applied to both sections to allow for meaningful visual readability.
	Fig. 3 – a) Comparison between a 60 cm depth-slice from Tindari test site, a1): non stacked, a2) stacked with 5 channels. b) as a), but at 40 cm depth.
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	Figure 3. Comparison between Borehole#8 log (yellow star in Fig. 3) and inversion model. Left – AGMS joint inversion; right – AEM-only inversion. Blue lines – inversion model; black lines – resistivity logs; red lines – rejected data in resistivity log in the joint AGMS inversion.
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	J. B. May1, P. Bird2,1, M. M. C. Carafa1
	1 Istituto Nazionale di Geofisica e Vulcanologia (INGV), Italy
	2 Department of Earth, Planetary, and Space Sciences, UCLA, U.S.A
	Table 1: Searched models with improved Geometric mean score when compared to Earth5-049.

	Felipe Rincón1, Sean Berti1,2, Mattia Aleardi1, Eusebio Stucchi1
	1 University of Pisa, 2 University of Florence

	A. Signora1, G. Fiandaca1
	1 The EEM Team for Hydro & eXploration Dep. Of Earth Sciences A. Desio, Università degli Studi di Milano, Via Botticelli 23, Milano (Italy)



