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This research pertains to the findings of a study conducted under a Collaboration Agreement between the
“Metropolitan City of Rome Capital” (CMRC) and the “National Institute of Geophysics and Volcanology”
of Rome (INGV). The study focuses on the geophysical analysis of deformation phenomena observed at a
selected test site within a sinkholes-prone area in the metropolitan area of Rome (Central Italy). The study
area corresponds to the San Martino Valley (near the Capena village, about 30 km North of Rome), where
the “Lago Puzzo” sinkhole-lake (classified with ID 58009 in the national database; https://sgi.isprambiente.
it/sinkholeweb) occurs; it showed a multiphase evolution well documented in historical times, coupled with
the presence of similar morphologies along the valley (Nisio, 2008, and references therein). The study area is
located close to the middle Tiber River valley, south of the on Mt. Soratte carbonate horst, belonging to the
Sabina tectonic units and bounded by extensional faults. The San Martino Valley, a depressed area where a
thick plio-quaternary sedimentary cover overlays the tectonically lowered carbonate bedrock, is interpreted as
the surface expression of a N20° striking high-angle transtensional fault (Faccenna, 1994).

In October 2020, a low intensity earthquake, characterized by a shallow hypocentre, occurred in this area;
moreover, roars have been clearly perceived by resident population several times in the following months.
The site, located in correspondence of relevant infrastructures (a high-speed railway line, an overhead power
line, provincial roads and urbanized areas), deserved thus a particular attention. The investigation, based on an
interdisciplinary approach, is aimed to evaluate the geo-structural model of the occurrence and to decipher its
evolutionary stages. The remote sensing data (SAR) allowed outlining and quantifying the movements (InSAR
analysis). The seismological spectral analysis techniques have characterized the recent seismic event occurring
in the Capena area, whereas the geophysical investigations (e.g., ERT, magnetic and gravimetric surveying)
have illuminated the subsurface structure. These latter have highlighted a clear connection among the regional
and local tectonic framework, a shallow and fractured carbonate bedrock and the overlaying Plio-Pleistocene
cover. This connection is also clearly testified by geomorphological and geochemical marks. The results offer
valuable insights into understanding the mechanisms of deformation, predicting the future evolution of the
phenomena, and potentially forecasting their spatial migration. Consequently, this study represents a significant
step towards the refinement of hazard evaluation methodologies.
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