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Alessandro Vona, Fabrizio Di Fiore, Pedro Valdivia, Guido Giordano, Brittany D. Brand 
 
Are volcanic melts less viscous than we thought?                                                                                      132 
Pedro Valdivia, Alessio Zandonà, Joachim Deubener, Danilo Di Genova 
 
 
SESSION 6: LARGE ERUPTIONS MAGMA-CHAMBERS FORMATION AND EVOLUTION:  
IMPLICATIONS ON MAGMATIC PROCESSES, ERUPTION DYNAMICS AND  
ENVIRONMENTAL IMPACT                                                                                                                            133 
Conveners: Sandro de Vita (INGV-OV), Claudia D’Oriano (INGV-PI), Ilenia Arienzo (INGV-OV),  
Domenico Doronzo (INGV-OV)  
 
Oral session 
 
Classification of ignimbrites and their eruptions                                                                                      135 
Guido Giordano, Ray Cas 
 
Volcanological and petrological characterization of the Golja Ignimbrite (Main Ethiopian rift)      137 
Federica Langone, Zara Franceschini, Francesca Forni, Bruno Scaillet, Gaëlle Prouteau,  
Stéphane Scaillet, Raffaello Cioni 
 
From deposits to physical parameters of large-scale energetic pyroclastic density currents:  
the case of the 39.8 ka Campanian Ignimbrite, Italy                                                                                 139 
Aurora Silleni, Guido Giordano, Michael H. Ort, Roberto Isaia 
 
Reconstructing Pyroclastic Currents' Source and Flow Parameters From Deposit Characteristics  
and Numerical Modeling: The Pozzolane Rosse Ignimbrite Case Study (Colli Albani, Italy)             140 
Laura Calabrò, Tomaso Esposti Ongaro, Guido Giordano, Mattia de' Michieli Vitturi 
 
The 79 CE eruption of Vesuvius - lesson from the past and future perspectives                                   141 
Domenico Maria Doronzo, Mauro Antonio Di Vito, Ilenia Arienzo, Monica Bini, Benedetta Calusi,  
Matteo Cerminara, Stefano Corradini, Sandro de Vita, Biagio Giaccio, Lucia Gurioli, Giorgio Mannella,  
Giovanni Ricciardi, Ilaria Rucco, Domenico Sparice, Micol Todesco, Elisa Trasatti, Giovanni Zanchetta 
 
Reconstructing the pre Campanian Ignimbrite (39 ka) activity of Neapolitan volcanoes:  
first stratigraphical results of boreholes drilling in proximal and intermediate-distal areas  
of the Campi Flegrei caldera                                                                                                                          142 
Domenico Sparice, Mauro Antonio Di Vito, Sandro de Vita, Carlo Pelullo 
 
Timescales of mingling preceding the Zaro eruption at Ischia                                                               144 
Chiara P. Montagna, Carlo Pelullo, Ilenia Arienzo, Federico Brogi, Simone Colucci,  
Claudia D'Oriano, Sumit Chakraborty, Massimo D'Antonio, Lucia Pappalardo, Paola Petrosino 
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Poster session 
 
The TIFEHO research theme in the framework of the INGV Pianeta Dinamico project:  
a window into the past of the Phlegraean Volcanic District                                                                    145 
Sandro de Vita, Mauro Antonio Di Vito, Ilenia Arienzo, Claudia D'Oriano 
 
How does an eruption start? The AD79 Pompeii eruption of Mt. Somma-Vesuvius (Italy)                 146 
Alessia Falasconi, Raffaello Cioni 
 
Magma chamber dynamics during the Green Tuff (Pantelleria, Italy) eruption:  
insights into the evolution of a peralkaline mush zone                                                                           147 
Pierangelo Romano, John C. White, Ray Macdonald, Bogus aw Baginski, Silvio G. Rotolo,  
Beata Marciniak-Maliszewskaa 
 
Stratigraphic and geochemical investigations of pre-Campanian Ignimbrite (39.85 ± 0.14 ka)  
and pre-Monte Epomeo Green Tuff (56.0 ± 1.0 ka) volcanic sequences at Procida and  
Monte di Procida                                                                                                                                              148 
Carlo Pelullo, Domenico Sparice, Richard Brown, Paola Petrosino, Claudia D'Oriano,  
Domenico Doronzo, Ilenia Arienzo, Mauro Antonio Di Vito, Sandro de Vita 
 
Geochemical and isotopic characterization of old (>39 ka) tephra from the  
Phlegraean Volcanic District outcropping at Capri island                                                                        150 
Carlo Pelullo, Heléne Balcone-Boissard, Domenico Doronzo, Domenico Sparice,  
Sandro de Vita, Mauro Antonio Di Vito, Ilenia Arienzo 
 
 
SESSION 7: TOWARDS A MULTIDISCIPLINARY APPROACH TO UNDERSTAND  
THE ORIGIN AND DYNAMICS OF PAROXYSMS AT BASALTIC VOLCANOES                                          153 
Conveners: Ida Di Carlo (ISTO), Massimo Pompilio (INGV-PI), Michel Pichavant (ISTO), Nolwenn Le Gall (UCL) 
 
Oral session 
 
Volcanic gas constraints on the trigger mechanisms and incubation timescales  
of basaltic paroxysms                                                                                                                                      155 
Alessandro Aiuppa, Marcello Bitetto, Dario Delle Donne, Francesco La Monica,  
Giovanni Lo Bue Trisciuzzi, Giancarlo Tamburello 
 
Pre-explosive ground deformations induced by normal Strombolian and  
paroxysmal activities at Stromboli volcano                                                                                                156 
Ayumu Ishikawa, Takeshi Nishimura, Giorgio Lacanna, Hiroshi Aoyama, Ryohei Kawaguchi,  
Eisuke Fujita, Taishi Yamada, Takahiro Miwa, Maurizio Ripepe 
 
The 19 July 2020 eruption at Stromboli: insights into the magmatic system feeding  
high-energy activity at an open-conduit basaltic volcano                                                                       157 
Marija Voloschina, Nicole Métrich, Antonella Bertagnini, Paola Marianelli, Alessandro Aiuppa,  
Maurizio Ripepe, Marco Pistolesi 
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The 2019 basaltic Vulcanian eruptions of Stromboli                                                                                 158 
Guido Giordano, Alessandro Vona, Alessandro Frontoni, Teresa Oreade Grillo,  
Riccardo Russo, Gerardo Carrasco Nunez, Gianfilippo De Astis 
 
Precursors of paroxysmal activity at Stromboli volcano through machine learning  
applied to seismo-acoustic features                                                                                                             159 
Flora Giudicepietro, Sonia Calvari, Luca D'Auria, Federico Di Traglia, Giovanni Macedonio,  
Teresa Caputo, Walter De Cesare, Gaetana Ganci, Marcello Martini, Massimo Orazi 
 
Poster session 
 
Paroxysmal explosive activity at Mt. Vesuvius during the 1906 and 1944 eruptions                           161 
Gianmarco Buono, Elena Cubellis, Lucia Pappalardo, Paola Petrosino 
 
Investigation of tiltmeters produced by different manufacturers                                                           162 
Ayumu Ishikawa, Lorenzo Innocenti, Maria Cristina Silengo, Giorgio Lacanna, Takeshi Nishimura,  
Maurizio Ripepe 
 
Investigating major and ordinary Strombolian eruptions via distributed acoustic sensing 
with fibre optics                                                                                                                                               164 
Francesco Biagioli, Jean-Philippe Métaxian, Eléonore Stutzmann, Maurizio Ripepe, Pascal Bernard,  
Roberto Longo, Marie-Paule Bouin 
 
 
SESSION 8: NEW PERSPECTIVES IN DECIPHERING MANTLE GEOCHEMICAL,  
MINERALOGICAL AND SEISMIC HETEROGENEITIES                                                                                165 
Conveners: Antonio Caracausi (INGV-PA), Jabrane Labidi (IPGP), Giulia Marras (UniRM1),  
Vincenzo Stagno (UniRM1)  
 
Oral session 
 
New Inferences on Magma Dynamics in Melilitite-Carbonatite Volcanoes:  
The Case Study of Mt. Vulture (Southern Italy)                                                                                          167 
Gabriele Carnevale, Antonio Caracausi, Silvio Rotolo, Michele Paternoster, Vittorio Zanon 
 
The nature of the lithospheric mantle under La Palma (Canary Islands):  
New data on noble gases and CO2 isotopes from the 2021 Cumbre Vieja eruption                              168 
Andres Libardo Sandoval Velasquez, Andrea Luca Rizzo, Federico Casetta, Theodoros Ntaflos,  
Alessandro Aiuppa, Mar Alonso, Eleazar Padrón, Matthew Pankhurst, Nemesio M Pérez 
 
Multi-stage oxidizing events recorded by peridotite mantle xenoliths  
from the Hyblean Plateau: evidence from combined measurements of Fe3+  
in spinel, noble gases, and fluid inclusions composition                                                                         169 
Giulia Marras, Vincenzo Stagno, Giovanni Battista Andreozzi, Antonio Caracausi,  
Valerio Cerantola, Maria Luce Frezzotti, Michele Zacchigna, Cristina Perinelli 
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Application of synchrotron micro-Mössbauer and micro-FTIR spectroscopy  
to analyze redox-driven processes recorded by mineral and melt inclusions                                        171 
Giulia Marras, Gabriele Carnevale, Antonio Caracausi, Silvio Rotolo, Vincenzo Stagno 
 
Poster session 
 
Nature of metasomatic agents in the mantle wedge beneath the Imbabura-Cubilche volcanic 
complexes, Northern Ecuador                                                                                                                       172 
Wilman Navarrete, Jean-Luc Le Pennec, Gorki Ruiz, Céline Liorzou, Stalin Solano 
 
The December 2018 eruption of Mt Etna: a geochemical study of melt inclusions                              173 
Alessandra Correale, Rosa Anna Corsaro, Lucia Miraglia, Antonio Paonita, Silvio Giuseppe Rotolo,  
Federica Ippolito 
 
Geochemical and isotopic constraints for mantle heterogeneity feeding  
the recent magmatic activity of the Dilo-Dukana and Mega volcanic fields  
(Ririba rift, southern Ethiopian Rift)                                                                                                           175 
Eleonora Braschi, Zara Franceschini, Raffaello Cioni, Giacomo Corti, Federico Sani, Ameha Muluneh 
 
 
SESSION 9: VOLCANO-HYDROTHERMAL SYSTEMS AND RELATED HAZARDS:  
MULTI-DISCIPLINARY APPROACHES                                                                                                           177 
Conveners: Franco Tassi (UniFI), Manfredi Longo (INGV-PA), Dmitri Rouwet (INGV-BO)   
 
Oral session 
 
Hydrogeochemistry of the Turrialba and Irazú "twin volcanoes", Costa Rica                                       179 
Dmitri Rouwet 
 
Mount Etna volcanic emissions signature on the chemical composition of  
bulk atmospheric deposition in Sicily, Italy                                                                                                180 
Filippo Brugnone, Walter D'Alessandro, Francesco Parello, Filippo Saiano, Marcello Liotta,  
Sergio Bellomo, Lorenzo Brusca, Lorenza Li Vigni, Anna Maria Abita, Sergio Calabrese 
 
The key-role of submarine calderas in the development of hydrothermal systems:  
new findings from Palinuro and Brothers seamounts                                                                               182 
Luca Cocchi, Fabio Caratori Tontini, Filippo Muccini, Cornel E.J. De Ronde 
 
Geochemistry of REE and trace elements in shallow hydrothermal vents at Panarea island (Italy)      183 
Fabio Sposito, Francesco Italiano, Manfredi Longo, Lorenzo Brusca 
 
The shallow hydrothermal brine of Panarea: preliminary characterisation  
of the acoustic signature                                                                                                                                184 
Gianluca Lazzaro, Manfredi Longo, Cinzia Caruso, Sergio Scirè, Agostino Semprebello, Francesco Italiano 
 
 



1717

Numerical simulations for the characterization of phreatic events on Vulcano Island                      185 
Santina Chiara Stissi, Gilda Currenti, Micol Todesco 
 
Influence of vent geometry and grain size distribution on the dynamics of phreatic eruptions       187 
Silvia Giansante, Tomaso Esposti Ongaro, Mattia de' Michieli Vitturi, Marco Pistolesi, Raffaello Cioni 
 
Poster session 
 
Modelling and filtering of Etna soil CO2 flux time series by mean of wavelet method                        188 
Salvatore Scudero, Antonino D'Alessandro, Giovanni Giuffrida, Sergio Gurrieri, Marco Liuzzo 
 
Revealing spatio-temporal variations of soil CO2 at Mt. Etna volcano                                                   190 
Salvatore Scudero, Antonino D'Alessandro, Giovanni Giuffrida, Sergio Gurrieri, Marco Liuzzo 
 
Multidisciplinary and multilayer study of the 2022 Hunga Tonga-Hunga Ha'apai  
main eruption                                                                                                                                                  192 
Serena D’Arcangelo, Alessandro Bonforte, Federico Brogi, Massimo Calcara, Saioa A. Campuzano,  
Gianfranco Cianchini, Mariagrazia De Caro, Alfredo Del Corpo, Angelo De Santis,  
the rest of CHOPIN – Pianeta Dinamico (Working Earth) Team 
 
Petrography and geochemistry of Secca del Capo seamount (Aeolian Islands): a preliminary study     193 
Roberto La Fortuna, Rosanna De Rosa, Paola Donato, Eugenio Nicotra 
 
Understanding groundwater circulation in active volcanic areas for the assessment of possible 
involvement of fresh and thermal waters in triggering phreatic explosions at Ischia (Italy)            194 
Silvia Fabbrocino, Eliana Bellucci Sessa, Sandro de Vita, Mauro Antonio Di Vito,  
Enrica Marotta, Rosario Avino 
 
 
SESSION 10: PROXIMAL AND DISTAL VOLCANIC MONITORING USING  
REMOTE SENSING SYSTEMS: NOVEL PRACTICES, APPLICATIONS AND INTEGRATIONS                 197 
Conveners: Stefano Corradini (INGV-ONT), Gaetana Ganci (INGV-OE), Luca Merucci (INGV-ONT),  
Giuseppe Salerno (INGV-OE), Letizia Spampinato (INGV-OE)    
 
Oral session 
 
Remote sensing of volcanic clouds: the legacy of Prof. Frank Silvio Marzano                                      199 
Simona Scollo, Costanza Bonadonna, Stefano Corradini, Luigi Mereu, Maurizio Ripepe 
 
Spatio-temporal evolution of SO2 fluxes detected from a network of two ultraviolet cameras,  
and insights on the magma degassing (Stromboli Volcano, Sicily)                                                         200 
Dario Delle Donne, Eleonora Lo Coco, Marcello Bitetto, Francesco Paolo La Monica,  
Giorgio Lacanna, Joao Lages, Maurizio Ripepe, Giancarlo Tamburello, Alessandro Aiuppa 
 
Integrating Ground-based and Satellite Volcano Monitoring techniques applied to gas emissions  
from fumarole vents and from the ground at La fossa Caldera (Vulcano, Aeolian Islands, Italy)      201 
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Iole Serena Diliberto, Giuseppe Bilotta, Annalisa Cappello, Roberto D’Aleo, Vincenzo Francofonte,  
Andrea Mastrolia, Giuseppe Passafiume, Gaetana Ganci 
 
Integrating mineralogical and geomorphological analyses: a first application to the  
highly active hydrothermal discharge area of Pisciarelli in the Campi Flegrei volcanic field (Italy)     203 
Teresa Caputo, Angela Mormone, Ermanno Marino, Giuseppina Balassone, Monica Piochi 
 
Quantifying thermal emission from open vent multicraters system using  
a multisensory space-based approach: Stromboli and Etna case studies                                               204 
Francesco Massimetti, Diego Coppola, Marco Laiolo, Adele Campus, Corrado Cigolini, Maurizio Ripepe 
 
Integrated use of satellite instruments for real-time monitoring of Etna emissions                          205 
Stefano Corradini, Luca Merucci, Lorenzo Guerrieri, Dario Stelitano 
 
Doppler Radar Monitoring of Mt. Etna Explosive Activity                                                                       206 
Giuseppe Giammello, Marco Firetto Carlino, Mauro Coltelli 
 
Detection and Parametrization of Volcanic Plumes from Visible-Wavelength Images with 
PlumeTraP: Application to Plumes Associated with the 2018 Sabancaya Eruption, Peru                  207 
Riccardo Simionato, Paul A. Jarvis, Eduardo Rossi, Costanza Bonadonna 
 
A new radar-based statistical parametric model to quantify the mass eruption rate  
and uncertainty in various wind conditions                                                                                               208 
Luigi Mereu, Simona Scollo, Alexander Garcia, Laura Sandri, Costanza Bonadonna, Frank Silvio Marzano 
 
Real-time estimation of Mass Eruption Rates of tephra plumes at Mt. Etna from  
fixed-pointing Doppler radar                                                                                                                        209 
Frank Donnadieu, Valentin Freret-Lorgeril, Michele Prestifilippo, Mauro Coltelli, Patrick Fréville,  
Claude Hervier, Simona Scollo, Yannick Guéhenneux, Philippe Cacault 
 
Analysis of high-resolution DEMs from UAS to estimate the distribution  
of ash-fall out and ballistics from Etna's 2021 paroxysmal events                                                         210 
Cristina Proietti, Massimo Cantarero, Emanuela De Beni 
 
Poster session 
 
Long Range Infrasound Monitoring of Yasur Volcano                                                                              211 
Rebecca Sveva Morelli, Duccio Gheri, Paola Campus, Diego Coppola, Emanuele Marchetti 
 
Quantification of SO2 emission rate by hyperspectral imaging                                                               212 
Alessandro La Spina, Pietro Bonfanti, Giuseppe Salerno, Fabio Gulino,  
Stefano Buccellato, Domenico Corrao 
 
Study of the cross-correlation between infrasonic and seismic signals generated  
during the 2-5 December 2015 Etna explosive activity                                                                             213 
Giacomo Belli, Emanuele Marchetti, Duccio Gheri 
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Monitoring of Indonesian volcanoes with I06AU infrasound array                                                        214 
Giacomo Belli, Emanuele Marchetti, Duccio Gheri 
 
Quantifying thermal anomalies on active volcanoes: a comparison between  
MIROVA and FIRMS algorithms                                                                                                                    215 
Adele Campus, Marco Laiolo, Francesco Massimetti, Diego Coppola 
 
The effects of paroxysmal eruptive activity of Mt. Etna in the ionosphere:  
the TEC-GNSS ionospheric monitoring                                                                                                        216 
Federico Ferrara, Michela Ravanelli, Federica Fuso, Andrea Cannata,  
Alessandro Bonforte, Mattia Crespi 
 
Ash fallout during the Cumbre Vieja 2021 eruption: insight from  
disdrometer measurements and particle microphysical properties                                                        218 
Frank Donnadieu, Thierry Latchimy, Jade de Paoli, Clothilde Biensan 
 
The use of UAS for the aerophotogrammetric survey of lava fields and domes,  
and the assessment of erupted volumes of magma at Ischia (Italy)                                                       219 
Enrica Marotta, Sandro de Vita, Pasquale Belviso, Gala Avvisati, Orazio Colucci 
 
Combined UAS measurements for monitoring dangerous volcanic contexts:  
applications at the Pisciarelli fumarolic field (Campi Flegrei) and Vesuvius crater                            220 
Alessandro Fedele, Renato Somma, Fabio Matano, Claudia Troise, Giuseppe De Natale 
 
Morphometric survey of the tunnel lava of Monte Intraleo and of the Snow Cave  
with laser scanner and drone and application of Virtual and Augmented Reality                              221 
Massimo Cantarero, Emanuela De Beni, Cristina Proietti, Paolo Centanni, Renzo Chiostri,  
Chiara Ponti, Nicola Di Blasi, Davide Pellegrino, Roberto Maugeri 
 
Preliminary results of a topographic study at Grotta del gelo ice cave (Mt. Etna, Italy)                        222 
Danilo Messina, Gaetano Giudice, Danilo Pavone, Roberto Maugeri,  
Francesco Carnemolla, Giorgio De Guidi 
 
 
SESSION 11: THE PAROXYSMAL ERUPTIVE SEQUENCES OF MT ETNA  
BETWEEN 2020 AND 2021                                                                                                                              223 
Conveners: Giuseppe Salerno (INGV-OE), Ornella Cocina (INGV-OE), Salvatore Gambino (INGV-OE),  
Antonio Paonita (INGV-PA)  
 
Oral session 
 
The 2020-22 fire fountain episodes of the SE Crater of Etna: insight from monitoring data and 
hazard assessment                                                                                                                                          225 
Stefano Branca, INGV-OE Monitoring Team, INGV-PA Monitoring Team 
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The most intense deflation of the last two decades at Etna volcano (Italy) analyzed by GNSS  
and tilt data: the 2019-2021 evolution of ground deformation and modelled pressure sources       226 
Valentina Bruno, Marco Aloisi, Salvatore Gambino, Mario Mattia, Carmelo Ferlito, Massimo Rossi 
 
Ground tilt changes associated to Mt. Etna lava fountain episodes (2008-2022)                                 227 
Laura Privitera, Salvatore Gambino 
 
Characterization of strain changes during the 2020-2021 Etna lava fountains                                    228 
Luigi Carleo, Gilda Currenti, Alessandro Bonaccorso, Antonino Sicali 
 
Etna 2011-22: what we have learned from a decade of paroxysmal eruptions at the volcano           229 
Marisa Giuffrida, Rosario Calcagno, Massimiliano Cardone, Chiara Torre, Francesco Zuccarello,  
Marco Viccaro 
 
Gas constraints on the source mechanisms of Mt. Etna 2021 paroxysmal lava fountains sequence      230 
Giuseppe Salerno, Alessandro La Spina, Patrick Allard, Stefano Corradini, Luca Merucci,  
Lorenzo Guerrieri, Pietro Bonfanti, Dario Stelitano 
 
Investigating gas emissions from Mount Etna: a 50-yr retrospective                                                    231 
Patrick Allard 
 
Timely mapping and quantification of the 2020-2021 Etna lava flows  
through the exploitation of multi-sensors remote-sensing data                                                            232 
Cristina Proietti, Massimo Cantarero, Emanuela De Beni, Gaetana Ganci, Tullio Ricci 
 
Tracking lava flows during the 2021 Mt. Etna eruptions using Random Forest Machine Learning 
algorithm                                                                                                                                                           233 
Eleonora Amato, Claudia Corradino, Federica Torrisi, Ciro Del Negro 
 
Hazards from pyroclastic density currents at Etna - revisited                                                                 234 
Boris Behncke 
 
Quantification of tephra mass deposited on road network during lava fountain activity  
in 2021-22 at Mt Etna                                                                                                                                     235 
Luigi Mereu, Manuel Stocchi, Alexander Garcia, Michele Prestifilippo, Laura Sandri,  
Costanza Bonadonna, Simona Scollo 
 
Tracking volcanic clouds using machine learning techniques: the 2020-2022 Mt. Etna paroxysms       236 
Federica Torrisi, Eleonora Amato, Claudia Corradino, Simona Cariello, Maide Bucolo,  
Luigi Fortuna, Ciro Del Negro 
 
Poster session 
 
UV camera-based SO2 flux observations during the Etna’s 2021 paroxysmal sequences                    237 
Giovanni Lo Bue Trisciuzzi, Marcello Bitetto, Dario Delle Donne, Salvatore Alparone, Mauro Coltelli, 
Gaetana Ganci, Francesco La Monica, Emilio Pecora, Alessandro Aiuppa 
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Volcanic tremor and infrasonic data relative to the December 2020 - April 2021  
paroxysmal sequence at the South East Crater of Mount Etna                                                                238 
Chiara Torre, Adriana Iozzia, Andrea Cannata, Giuseppe Di Grazia, Mariangela Sciotto, Marco Viccaro 
 
Volcanic tremor investigation through seismic and infrasonic advanced monitoring                        239 
Vittorio Minio, Luciano Zuccarello, Silvio De Angelis, Salvatore Rapisarda, Luciano Scuderi,  
Mariangela Sciotto, Martin Möllhoff, Alessio Rubonello, Marco Sassano, Andrea Cannata 
 
Effects of topography on the partitioning of elastic energy in atmosphere and solid Earth:  
2021 Mt. Etna case study                                                                                                                                240 
Adriana Iozzia, Leighton Watson, Massimo Cantarero, Emanuela De Beni, Giuseppe Di Grazia,  
Gaetana Gangi, Jeffrey Johnson, Eugenio Privitera, Cristina Proietti, Mariangela Sciotto 
 
Relationship between volcanic tremor and SO2 emission at Mt. Etna  
between the 2008 and 2015                                                                                                                            241 
Matteo Pagano, Giuseppe Di Grazia, Giuseppe Salerno, Carmelo Ferlito 
 
Ballistic particles and main eruption conditions during the lava fountains  
of 21 February 2022 at Mt. Etna                                                                                                                    242 
Giorgio Costa, Simona Scollo, Marco Viccaro 
 
On the physical models and numerical algorithms for the simulation of lava flows and  
their interaction with topography and structures                                                                                     243 
Vito Zago, Stefano Branca, Ciro Del Negro, Luigi Fortuna 
 
 
SESSION 12: THE 2021 UNREST OF VULCANO, AEOLIAN ISLANDS (SICILY):  
NEW INSIGHT FROM MONITORING DATA AND HAZARD ASSESSMENT                                              245 
Conveners: Mauro Coltelli (INGV-OE), Stefano Branca (INGV-OE), Francesco Italiano (INGV-PA),  
Augusto Neri (INGV-PI)  
 
Oral session 
 
The 2021- ongoing volcanic unrest at Vulcano island (Italy):  
clues from the INGV multidisciplinary surveillance network                                                                  247 
Antonio Paonita, INGV-PA Monitoring Team, INGV-OE Monitoring Team 
 
Variation of CO2 emissions diffused from the soil during the 2021-2022 crisis of  
the La Fossa volcano (Vulcano, Aeolian Islands)                                                                                        249 
Cosimo Rubino, Luca Tarchini, Maria Luisa Carapezza, Domenico Granieri, Antonio Patera,  
Lucia Pruiti, Massimo Ranaldi, Francesco Sortino 
 
Soil CO2 flux surveys at Vulcano during 2021                                                                                             250 
Marco Camarda, Roberto M.R. Di Martino, Sergio Gurrieri, Giorgio Capasso, Vincenzo Prano 
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The effects of volcanic degassing on the air composition revealed  
by stable isotope surveys                                                                                                                                252 
Roberto M.R. Di Martino, Sergio Gurrieri 
 
Three dimensional magnetotelluric modeling of Vulcano Island  
(Aeolian archipelago, Italy) and its implications for recent volcanic unrest                                         254 
Maria Giulia Di Giuseppe, Roberto Isaia, Antonio Troiano 
 
A deep learning approach to monitor the thermal anomalies associated  
with the 2000-2022 exhalation activity in Vulcano Island (Italy) using ASTER                                    256 
Claudia Corradino, Michael Sean Ramsey, Eleonora Amato, Federica Torrisi, Ciro Del Negro 
 
Detection of thermal unrest at La Fossa crater (Vulcano Island, Italy)  
using VIIRS imaging bands                                                                                                                            257 
Diego Coppola, Marco Laiolo, Adele Campus, Francesco Massimetti 
 
Satellite time series analysis: a statistical approach. The Vulcano Island 2021 crisis                         258 
Federico Rabuffi, Malvina Silvestri, Massimo Musacchio, Vito Romaniello, Maria Fabrizia Buongiorno 
 
Volcanic-related flank instability at Vulcano island                                                                                 259 
Roberto Gianardi, Marina Bisson, Mauro Antonio Di Vito, Paolo Madonia, Claudia Spinetti,  
Marco Polcari, Cristiano Tolomei, Gianfilippo De Astis 
 
Poster session 
 
Analysis of seismic signals accompaignying the unrest of Vulcano in 2021                                          260 
Mario Valerio Gangemi, Salvatore Claudio Alparone, Andrea Cannata, Giuseppe Di Grazia,  
Mariangela Sciotto 
 
Subsurface stratigraphy, mineralogy and petrophysics at the Vulcano island (Southern Italy): 
recovering data for ground deformation and hydrothermal modeling at the unresting  
volcanic system                                                                                                                                                 261 
Angela Mormone, Raffaella Silvia Iovine, Gianmarco Buono, Santina Stissi, Barbara Cantucci,  
Giordano Montegrossi, Gianfilippo De Astis, Lucia Pappalardo, Monica Piochi, Gilda Currenti 
 
Modelling erosion and floods on the Island of Vulcano (Italy)                                                               262 
Rosanna Bonasia, Agnese Turchi, Paolo Madonia, Alessandro Fornaciai, Massimiliano Favalli,  
Andrea Gioia, Federico Di Traglia 
 
 
SESSION 13: FROM MULTI-HAZARD ASSESSMENT TO INTEGRATED RISK  
IN VOLCANIC AREAS: DATA-ENABLED SCIENCE AND APPLICATIONS  
WITH NUMERICAL TOOLS AND STATISTICAL METHODS                                                                       263 
Conveners: Raffaele Azzaro (INGV-OE), Andrea Bevilacqua (INGV-PI), Francesco Neglia (UniBA),  
Silvia Massaro (UniBA), Jacopo Selva (INGV-BO)  
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Oral session 
 
VIGIL: a Python tool for forecasting and probabilistic gas dispersion modelling                                265 
Fabio Dioguardi, Silvia Massaro, Giovanni Chiodini, Antonio Costa, Arnau Folch, Giovanni Macedonio,  
Laura Sandri, Jacopo Selva 
 
Computational fluid dynamics tools to replicate mono- and poly-disperse granular flows:  
powerful instruments to better understand physic of multiphase flow                                                 266 
Francesco Neglia, Fabio Dioguardi, Roberto Sulpizio 
 
The total probabilistic long-term hazard of tephra fallout from Neapolitan volcanoes, 
and disaggregation analysis                                                                                                                          267 
Manuel Stocchi, Silvia Massaro, Beatriz Martínez Montesinos, Laura Sandri, Jacopo Selva, Antonio Costa, 
Roberto Sulpizio, Biagio Giaccio, Massimiliano Moscatelli, Edoardo Peronace, Marco Nocentini, 
Roberto Isaia, Manuel Titos Luzón 
 
Geophysical and geological constrains for modelling the source of the 2017 Casamicciola volcano-
tectonic earthquake as contribution to the assessment of the Ischia seismic hazard                              269 
Rosa Nappi, Rosella Nave, Giuliana Alessio, Valeria Siniscalchi, Giuseppe De Natale, Claudia Troise,  
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Slope stability assessment at Stromboli (Italy)                                                                                          271 
Federico Di Traglia 
 
Pyroclastic avalanches hazard at Mt. Etna volcano                                                                                    272 
Francesco Zuccarello, Tomaso Esposti Ongaro, Mattia de' Michieli Vitturi, Gaetana Ganci 
 
Fixing Criteria for Volcanic Unrest Warning                                                                                               273 
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Volcano-related hazards at Mt Etna: the new frontiers of the PANACEA project                                 274 
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Unrest episodes at central volcanoes in 1990-1999: analysis and interpretation                                 279 
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unrest 2021-2022                                                                                                                                              288 
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Abstract Volume 5a Conferenza A. Rittmann Catania, 29 Se embre  |  1 O obre 2022



2626

Poster session 
 
A combined approach for understanding volcanic hazard: ancient landscape and fragments  
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virtual reality of Aci Castello and Aci Trezza (Sicily)                                                                                 321 
Joshua Brown, Massimo Cantarero, Domenico Catalano, Rosa Anna Corsaro, Emanuela De Beni 



2727

Elica, takes children through reading into the world of science and conscious technology               322 
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Fixing Criteria for Volcanic Unrest Warning 

 
Horst Langer, Susanna Falsaperla, Salvatore Spampinato, Al o Messina 
 
Is tuto Nazionale di Geo sica e Vulcanologia, Sezione di Catania - Osservatorio Etneo, Italy 
 
 
In volcanic observatories worldwide, geophysical and geochemical data are usually collected 
remotely, providing con nuous informa on about the state of volcanoes even in unfavorable 
condi ons with respect to visibility and access to the area of erup ve centers. Early stages of 
unrest can be detected with high reliability; nonetheless, style and, in par cular, intensity of 
erup ons are di cult to predict. Consequently, it turns out important to iden fy cri cal 
moments a er which the development of a paroxysmal ac vity becomes highly probable. 
In this perspec ve, we exploit a machine learning (ML) method for the analysis of seismic data 
con nuously acquired by the permanent seismic network at Etna, Italy. Threshold criteria, which 
are based on parameters derived from the ML system and the number of sta ons where changes 
are detected, have been established with the scope of automa c alert agging. As mild unrests 
may con nue for weeks and even months, there is the need to adjust the trigger criteria with 
respect to style and intensity of the impending phenomenon. Our choice of the criteria was 
guided by so called “Receive Opera on Characteris cs” (ROC) curves. These are based on the 
trade o  between the rate of False Posi ves and True Posi ves. With a more sensi ve se ng 
one can ag more paroxysms (True Posi ves); however, this may have the cost to ag an alert, 
but no paroxysm occurs. Carrying out various tests considering both the signal characteris cs 
and the number of sta ons where the thresholds were met, we iden ed robust con gura ons 
allowing us to issue an alert of an impending paroxysm, widely avoiding the risk of false warnings. 
The system we propose here can provide mely and indica ve informa on on possible erup ve 
scenarios to Civil Protec on and other stakeholders. Also, It can be a guide for xing onset and 
end mes of paroxysmal phenomena, which are especially helpful when image based monitoring 
is hindered, for instance, by meteorological condi ons. Finally, if o ers the possibility to 
e ec vely re analyze long me spans of data recorded in the past. 
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