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The correlation and integration of geophysical images obtained by several

dataset of different nature, as seismic, magnetic, electric, electromagnetic

and gravimetric, are usually limited to their qualitative observation and

comparison.

A promising tool to a quantitative jointly interpretation of tomographic

models based on different parameters resides in the application of statistical

classification methods, such as the k-means clustering method, which

minimizes the logic distance among each group of observations having

homogeneous physical properties and maximizes the same quantity between

groups. The correlation between the models is subsequently examined and

significant classes (volumes of high correlation) are identified.

Such technique is able to spatially clusterize the zones having similar

characteristics in a statistical sense to the aim to retrieve the main patterns

of the investigated structures Each zone is indeed identified by the

barycenter (centroid) of the corresponding cluster, whose values

characterize the rock lithology.

Such analysis could be an useful tool to the geophysical imaging of several

kind of structures at different scale, going from whole volcanic district to

the shallow part of active fault zone.

Although several tomographies of geophysical structures of the campanian

district have been already interpreted, we applied such analysis to obtain a

quantitative interpretation gathered in a unified model consistent with the

entire available dataset, defining simplified models of the structures in

terms of the independent geophysical parameters, characterized by sharp

and well defined boundaries.

This post-interpretation technique on one hand is largely far from being

quantitative in terms of rock lithology, but in the same time is fast, easy

unlike a real joint inversion of the dataset. In other words, k-means cluster

analysis may act as a bridge between qualitative interpretation (based on the

visual comparison of the different structures obtained with different

tomography techniques) and more quantitative approaches (based on the

joint inversion of multiple attributes).
