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Project report: 

The team (PI, Pavol Zahorec, Juraj Papčo) conducted a 5-day gravimetric survey, with cooperation of the INGV-
OE team lead by Filippo Greco, in the SE sector of the summit area of Mt. Etna. The measurements were 
carried out in difficult conditions due to intense eruptive activity of Etna during the survey. On day 3 the crew 
had to escape from the observed gravimetric traverse from the area of Torre del Filosofo to the Piano delle 
Concazze (towards PDN) straight down into the Valle del Bove due to an issued alert. On day 4 the crew was 
completing the traverse when an ash cloud eruption came out from the NEC. Considering the conditions and 
the character of the surveyed area (fall-out products, broken-surface cooled lava flows), the survey (number 
of observed gravity points) can be considered successful. The points observed are shown (day by day) in figure 
1 (left). 
 

 
Figure 1 

The gravity points of the gravimetric surveys (left) and the CBA map of the Etna summit area (right) 

 

The observed gravity data were merged with those measured by the crew in 2021 in terms of the TA project 
“Gravimetric investigation of the structure of the Etna summit craters system” (acronym G-ET-SUMMIT) of 



the EUROVOLC project, as well as the profile data of 2016 provided by the INGV team (see Pánisová et al., 
2023). For each dataset an as close as possible (temporarily) high-resolution DEM was used or compiled (De 
Beni at al., submitted) for the sake of the topographic/terrain correction in order to compile the complete 
Bouguer anomalies (CBA data). The resulting CBA data in the summit area of Etna are shown in figure 1 (right). 
 

 
 

 
Figure 2 

Horizontal slices (top) and vertical sections (bottom) of the 3D structural gravimetric Growth model  
of the summit part of the Etna edifice 

 

The CBA gravity data were inverted with the free-geometry growing source bodies inversion approach called 
Growth (Vajda et al., 2023, 2024) using the GROWTH-23 implementation of the inversion methodology 
(Camacho et al., 2024). Horizontal slices and vertical sections of the 3D structural gravimetric Growth model 
of the summit part of the Etna edifice is presented in figure 2. The model shows subsurface structural 
elements that seem to be related to the Mongibello and Ellitico formations (calderas) as well as to recent 
eruptions feeding systems. It is currently under intense interpretation effort. Work is currently in progress to 
prepare a 3D structural gravimetric (density) model based on 3D forward modelling using the IGMAS+ 
modelling tool. The forward modelling approach will take into account all available geological and 
volcanological information (constraints). 
 



Deliverables 

(1) De Beni E., C. Proietti, M. Cantarero, F. Greco, L.T. Mirabella, A.A. Messina, D. Carbone, Contrafatto D., 
J. Papčo, P. Zahorec, P. Vajda: The dynamic summer of 2024 at Etna volcano documented by UAS: 
morphological changes and their gravimetric effects. 
Journal of Volcanology and Geothermal Research (submitted 08/11/2025, ms VOLGEO-D-25-00308) 
 

(2) joint publication under preparation: “Gravimetric structural 3D model of Etna summit edifice segment 
based on inversion and constrained forward modelling” 
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