
Istituto Nazionale di
Geofisica e Vulcanologia

15

miscellanea
INGV

Riassunti estesi 
Conferenza A. Rittmann 
Nicolosi (Catania)  12 | 14 dicembre 2012

Anno 2012_Numero 15m ISSN 2039-6651



Direttore
Enzo Boschi

Editorial Board
Raffaele Azzaro (CT)
Sara Barsotti (PI)
Mario Castellano (NA)
Viviana Castelli (BO)
Rosa Anna Corsaro (CT)
Luigi Cucci (RM1)
Mauro Di Vito (NA)
Marcello Liotta (PA)
Simona Masina (BO)
Mario Mattia (CT)
Nicola Pagliuca (RM1)
Umberto Sciacca (RM1)
Salvatore Stramondo (CNT)
Andrea Tertulliani - Editor in Chief  (RM1)
Aldo Winkler (RM2)
Gaetano Zonno (MI)

Segreteria di Redazione
Francesca Di Stefano - coordinatore
Tel. +39 06 51860068
Fax +39 06 36915617
Rossella Celi
Tel. +39 06 51860055
Fax +39 06 36915617

redazionecen@ingv.it



Anno 2012_Numero 15mmiscellanea
INGV

RIASSUNTI ESTESI 

CONFERENZA A. RITTMANN 
NICOLOSI (CATANIA)  12 | 14 DICEMBRE 2012

a cura del Comitato Scientifico A. Rittmann

15

ISSN 2039-6651



Revisione e normazione ortoeditoriale
Francesca Di Stefano      Centro Editoriale Nazionale INGV

Rossella Celi        Centro Editoriale Nazionale INGV

Comitato Organizzatore

Raffaello Cioni Presidente Associazione Italiana di Vulcanologia | Università di Cagliari
Mauro Coltelli INGV Sezione di Catania - Osservatorio Etneo
Stefano Gresta Presidente Istituto Nazionale di Geofisica e Vulcanologia | Università di Catania
Domenico Patanè INGV Sezione di Catania - Osservatorio Etneo

Comitato Scientifico

Alessandro Aiuppa Università degli Studi di Palermo 
Stefano Branca INGV Sezione di Catania - Osservatorio Etneo 
Edoardo Del Pezzo INGV Sezione di Napoli - Osservatorio Vesuviano
Tomaso Esposti Ongaro INGV Sezione di Pisa
Cinzia Federico INGV Sezione di Palermo
Guido Giordano Università degli Studi Roma TRE
Roberto Sulpizio Università degli Studi di Bari
Marco Viccaro Università di Catania

Editor
Rosa Anna Corsaro INGV Sezione di Catania - Osservatorio Etneo

Pre-editing on line
Salvatore Mangiagli INGV Sezione di Catania - Osservatorio Etneo
Mauro Amore INGV Sezione di Catania - Osservatorio Etneo

Con la collaborazione di

Immagine di frontespizio
Il vulcano Etna in eruzione   (foto di Thomas Reichart)

Istituto Nazionale di
Geofisica e Vulcanologia



Anno 2012_Numero 15m

Kinetics of crystal evolution as a probe to magmatism 
at Stromboli (Aeolian Archipelago, Italy)
Claudia Agostini, Andrea Fortunati, Fabio Arzilli, Patrizia Landi, Michael. R. Carroll 7

The multidisciplinary study of the most active structures on Mt. Etna: 
the Pernicana and Trecastagni faults 
Giampiero Aiesi, Alessandro Bonforte, Giuseppe Brandi, Francesco Calvagna, Salvatore Consoli, 
Giuseppe Falzone, Angelo Ferro, Salvatore Gambino, Francesco Guglielmino, Giuseppe Laudani, 
Franco Obrizzo, Giuseppe Puglisi, Benedetto Saraceno 8

Querying volcano activity image database by indexing structure
Marco Aliotta, Andrea Cannata, Carmelo Cassisi, Placido Montalto, Michele Prestifilippo 10

Strain rate analysis and volcanic source modelling: an integrated approach 
to image volcano dynamics at Mt. Etna
Marco Aloisi, Valentina Bruno, Flavio Cannavò, Mario Mattia, Mimmo Palano, Danila Scandura 11

A dense seismic network along a capable fault: an application to the eastern sector 
of the structural system of the Pernicana-Provenzana (Mt. Etna, Sicily, Italy) 
Salvatore Alparone, Danilo Contrafatto, Giacomo Dario D’Amico, Graziano Larocca, Ferruccio Ferrari, 
Salvatore Rapisarda, Luciano Scuderi, Orazio Torrisi, Andrea Ursino 12

Instrumental seismic catalog of Mt. Etna (Sicily, Italy) 
in the period between 2000 and 2010
Salvatore Alparone, Vincenza Maiolino, Antonino Mostaccio, Antonio Scaltrito, 
Andrea Ursino, Graziella Barberi, Salvatore D’Amico, Elisabetta Giampiccolo, Carla Musumeci, 
Luciano Scarfì, Luciano Zuccarello 14

The 2011-12 sequence of lava fountains at Mt. Etna Volcano: 
insights into the explosive processes and associated deposits
Daniele Andronico, Antonio Cristaldi, Ferruccio Ferrari, Matthias Jauvin, Deborah Lo Castro, Simona Scollo 15

Can GPS detect volcanic plumes on Mount Etna?
Massimo Aranzulla, Flavio Cannavò, Simona Scollo, Giuseppe Puglisi, Giuseppina Immè 17

The volcano-tectonic map of Etna Volcano, 1:100.000 scale: an integrated approach 
based on a morphotectonic analysis from high-resolution DEM constrained by 
geologic, active faulting and seismotectonic data 
Raffaele Azzaro, Stefano Branca, Klaus Gwinner, Mauro Coltelli 18

The effect of Etna volcanic ash plumes on the Maltese islands  
Francelle Azzopardi, Raymond Ellul, Michele Prestifilippo, Simona Scollo, Mauro Coltelli 20

The inner structure of Etna Volcano through local earthquake tomography
Graziella Barberi, Ornella Cocina, Pasquale De Gori, Elisabetta Giampiccolo, 
Domenico Patanè, Simona Sicali  21

Lava-snow/ice interactions during the 2011-2012 summit eruptions of Mount Etna
Boris Behncke, Daniele Andronico, Maria Deborah Lo Castro, Giovanni Tomarchio 22

The 2011-12 summit activity of Etna: growth of the new SE crater 
and petrochemistry of the products
Boris Behncke, Stefano Branca, Rosa A. Corsaro, Emanuela De Beni, Lucia Miraglia, Cristina Proietti 24

Indice

   
           

            

ISSN 2039-6651

  
          



Another kind of “volcanic risk”: the acidification of sea-water. 
Vulcano Island (Italy) a natural laboratory for ocean acidification studies
Fulvio Boatta, Walter D’Alessandro, Lisa Gagliano, Sergio Calabrese, Marcello Liotta, 
Marco Milazzo, Francesco Parello 25

Determination of the largest clast sizes of tephra deposits for the characterization of 
explosive eruptions: a study of the IAVCEI Commission on Tephra Hazard Modelling
Costanza Bonadonna, Raffello Cioni, Marco Pistolesi, Chuck Connor, Simona Scollo, Laura Pioli, Mauro Rosi 27

U-series isotopes in the present-day activity of Stromboli Volcano: 
constrains on the plumbing system
Alessandro Bragagni, Riccardo Avanzinelli, Lorella Francalanci 28

The large and destructive 1669 AD eruption at Etna Volcano: 
reconstruction of the lava flow field evolution and effusion rate trend
Stefano Branca, Emanuela De Beni, Cristina Proietti  29

Vents Pattern Analysis at Mount Etna Volcano (Sicily)
Alfonso Brancato, Mauro Coltelli, Cristina Proietti, Giuseppina Tusa, Stefano Branca 31

A Bayesian Event Tree for eruption forecasting: 
An application at Mount Etna Volcano (Sicily)
Alfonso Brancato and Stefano Gresta  33

Magma feeding an early hydromagmatic activity in the potassic period of Stromboli: 
the cases of the COA pyroclastic sequence and San Vincenzo scoria cone 
Eleonora Braschi, Lorella Francalanci, Martijn Klaver, Gareth R. Davies 35

The origin of plagioclase macro-phenocrysts in the 
post-caldera lavas of Nysyros Volcano (Greece): Micro-Sr Isotope evidences
Eleonora Braschi, Lorella Francalanci, George E. Vougioukalakis, Simone Tommasini 37

The clean-up of the Pizzi Deneri area 
Salvo Caffo, Massimo Cantarero, Giuseppe Falzone, Carmelo Ferlito, Ferruccio Ferrari, 
Angelo Ferro, Salvatore Gambino, Giuseppe Laudani, Giuseppe Puglisi  38

Rain-ash interaction during paroxysmal events as potential input of 
toxic trace element in the environment: example from Mt. Etna Volcano
Sergio Calabrese, Walter D’Alessandro, Francesco Parello 39

A literature review and new data of trace metals fluxes 
from worldwide active volcanoes
Sergio Calabrese, Sarah Scaglione, Walter D’Alessandro, Lorenzo Brusca, Sergio Bellomo, Francesco Parello 41

Explosive mafic eruptions: the fall-out phase of the “Pozzolane Nere Fm.” 
(Colli Albani Volcanic District, Rome)
Silvia Campagnola, Claudia Romano, Guido Giordano, Alessandro Vona, Danilo Di Genova  43

Repeating volcano-tectonic earthquakes at Mt. Etna Volcano (Sicily, Italy): 
characterization and evidences of crustal changes
Andrea Cannata, Salvatore Alparone, Andrea Ursino 45

Stratigraphical and volcanological aspects of the pyroclastic level of 
Amantea Basin (Coastal Chain, north-western Calabria)
Chiara B. Cannata, Rosanna De Rosa, Marcella Davì, Paola Donato, Francesco Muto 46

Tide gauge network of the Neapolitan volcanic area: 14 years of observations
Paolo Capuano, Francesco Obrizzo, Umberto Tammaro, Adriano La Rocca, 
Salvatore Pinto, Enrico Vertechi  48

Continuous gravity observations tracks dynamic processes at Kilauea Volcano
Daniele Carbone, Michael P. Poland 49



Magma emplacement below active calderas: the case of Ischia Island and 
Campi Flegrei (Southern Italy) 
Stefano Carlino, Renato Somma, Claudia Troise, Giuseppe De Natale 50

Residence time analysis of active volcanic systems: 
the case study of Ischia and Pantelleria
Martina Casalini, Riccardo Avanzinelli, Simone Tommasini  52

Motif discovery on seismic amplitude time series
Carmelo Cassisi, Marco Aliotta, Andrea Cannata, Placido Montalto, Domenico Patanè, 
Alfredo Pulvirenti, Letizia Spampinato 53

Monitoring volcano activity through Hidden Markov Model
Carmelo Cassisi, Marco Aliotta, Andrea Cannata, Placido Montalto, Michele Prestifilippo, Domenico Patanè 54

The 2012 explosive activity at Bocca Nuova (Mt. Etna): 
Preliminary correlation between thermal data and acoustic signal 
Francesco Ciancitto, Mariangela Sciotto, Laura Spina, Luigi Lodato, Eugenio Privitera, Daniele Andronico  55

Ferdinandea 2012: the oceanographic cruise on the Graham Bank, Strait of Sicily
Mauro Coltelli, Giuseppe D’Anna, Danilo Cavallaro, Fausto Grassa, Giorgio Mangano, 
Raffele Azzaro, Antonino D'Alessandro, Giuseppe Passafiume, Alessandro Amato, Sergio Gurrieri, 
Domenico Patanè, Stefano Gresta 57

Two-component mantle below Mt. Etna (Italy): evidences from noble gases 
and geochemistry of primitive volcanites as compared with nearby Hyblean mantle
Alessandra Correale, Mauro Martelli, Antonio Paonita, Andrea Rizzo, Silvio Rotolo, 
Rosa Anna Corsaro, Valeria Di Renzo  59

Mt. Etna volcanic activity from 2007 to 2012: petrologic data to 
infer mechanism driving recurrent lava fountains at South-East crater
Rosa A. Corsaro and Lucia Miraglia 60

Bromine in basaltic volcanic systems: experimental study on 
fluid/melt partitioning coefficient
Michela Costa, Alessandro Aiuppa, Giada Iacono Marziano, Antonio Paonita 61

INGV OE project of Servizio Civile “Earth in movement: 
geodetic monitoring in volcanic and seismic areas of Sicily”
Fabrizio Cultrera, Antonio D’Agostino, Sonia Fagone, Tiziana Fisichella, Carmelo Giardina, Ambra Mantovani, 
Felicia Pidone, Eleonora Primavera, Andrea Salvia, Alessandro Bonforte, Salvatore Gambino, 
Francesco Guglielmino, Mario Mattia, Giuseppe Puglisi, Danilo Reitano, Rosanna Velardita 63

The effect of volcanic ash on environment: laboratory-leaching experiments on 
fresh and long-term exposure ash samples
Maria D’Addabbo, Barbara Bedin, Massimo Guidi, Roberto Sulpizio   65

Tremor-based real time monitoring and early warning on Etna Volcano (Italy): 
technical aspects and methods 
Marcello D’Agostino, Giuseppe Di Grazia, Ferruccio Ferrari, Horst Langer, Alfio A. Messina, 
Danilo Reitano, Salvatore Spampinato  66

First studies of urban seismic risk at Mt. Etna Volcano: 
an application of Disruption Index
Salvatore D’Amico, Raffaele Azzaro, Tiziana Tuvè, Gaetano Zonno, UPStrat-MAFA Working Group 67

Triggering mechanisms of the 4-5 September 2007 lava fountaining episode
Carmelisa D’Antone, Eugenio Nicotra, Marco Viccaro 68

Diagnostic features of recycled ash fragments during 
mid-intensity explosive eruptions at basaltic volcanoes
Claudia D’Oriano, Antonella Bertagnini, Raffaello Cioni, Massimo Pompilio 69



Stratigraphic and petro-chemical analysis of core-holes samples located in the 
West Rift area of Etna Volcano
Emanuela De Beni, Salvatore Distefano, Stefano Branca, Rosa A. Corsaro 70

Exploring separated gas-magma flows in basaltic volcanoes using 
analogue experiments at a range of scales
Elisabetta Del Bello, Edward W. Llewellin, Jacopo Taddeucci, Piergiorgio Scarlato, 
Stephen J. Lane, Mike R. James 72

Unusual lapilli tuff ejecta erupted at Stromboli during the 15 March 2007 
explosion shed light on the nature and thermal state of rock 
forming the crater system of the volcano
Stefano Del Moro, Alberto Renzulli, Patrizia Landi, Sonia La Felice, Mauro Rosi 73

Turbulent fountains and jets as an approximation of 
experimentally generated eruption columns
Fabio Dioguardi, Pierfrancesco Dellino, Daniela Mele, Mariateresa Balzano, 
Maria D’Addabbo, Giovanni Fanizza 74

Textural studies and petrological constraints on the 1864-66 basaltic activity 
and 1.9 ka sub-plinian eruption of the Turrialba Volcano, Costa Rica Central Cordillera  
Andrea Di Piazza, Claudia Romano, Gianfilippo De Astis, Gerardo J. Soto, Alessandro Vona 76

The complexity of Mt. Etna plumbing system in the last decade of activity 
as inferred by Sr and Nd isotopic data on products erupted from 2001 to 2012
Valeria Di Renzo, Rosa A. Corsaro, Lucia Miraglia, Massimo Pompilio, Lucia Civetta 77

Xenopumices from the 2011-2012 submarine eruption of El Hierro (Canary Islands, Spain): 
Constraints on the plumbing system and magma ascent
Alessio Di Roberto, Stavros Meletlidis, Massimo Pompilio, Antonella Bertagnini, Ilazkiñe Iribarren, 
Alicia Felpeto, Pedro A. Torres, Claudia D’Oriano 79

Eruptive dynamics of the 2011 explosive phase of Puyehue-Cordón Caulle eruption (Chile)
Manuela Elissondo, Valerie Baumann, Costanza Bonadonna, Marco Pistolesi, Raffello Cioni, 
Antonella Bertagnini, Mauro Rosi, Patricia Sruoga, Rafael Gonzalez, Lorella Francalanci, Laura Chiari  80

Recent advancements in the numerical modeling of turbulent, 
stratified pyroclastic density currents
Tomaso Esposti Ongaro, Simone Orsucci, Augusto Neri  81

The contribution of the “UPStrat-MAFA” EU project in 
earthquake disaster prevention strategies applied to volcanic areas
Susanna Falsaperla, Raffaele Azzaro, Salvatore D’Amico, Horst Langer, Luciano Scarfì, 
Giuseppina Tusa, Tiziana Tuvè, Gaetano Zonno and the UPStrat-MAFA Working Group 82

Tilt changes during the Mt. Etna 2011-2012 lava fountains 
Giuseppe Falzone, Angelo Ferro, Tiziana Fisichella, Salvatore Gambino, 
Giuseppe Laudani, Ambra Mantovani 83

Estimation of overpressure in the asthenosphere, which is caused by partial melting
Oleksander Fedoryshyn 84

Wavelet analysis for the study of the relations among soil radon anomalies, 
volcanic and seismic events: the case of Mt. Etna (Italy)
Elisabetta Ferrera, Salvatore Giammanco, Antonio Cannata, Placido Montalto  86

Dual explosive activity revealed by petrochemical and mineralogical data on tephra: 
the historical eruptions of “Pizzo sopra la Fossa” at Stromboli Volcano
Lorella Francalanci, Eleonora Braschi, Sara Di Salvo, Federico Lucchi, Chiara M. Petrone 87

The role of volatiles on plagioclase stability in Mt. Etna magmas
Pier Paolo Giacomoni, Gabriele Lanzafame, Massimo Coltorti, Carmelo Ferlito 88



Mineral phases as a tool for robust correlation of proximal-distal ash deposits 
in the central mediterranean area
Raffaele Giordano, Roberto Sulpizio, Alfredo Caggianelli  89

Pre-eruptive magma dynamics and geometry of the plumbing system at 
Avachinsky Volcano (Kamchatka, Russia)
Marisa Giuffrida, Marco Viccaro, Eugenio Nicotra, Alexey Y. Ozerov 90

Calibration of input parameters for the creation of seismic risk scenarios in volcanic areas
Horst Langer, Luciano Scarfi, Giuseppina Tusa, Danilo Galluzzo, Francesca Bianco, Paola Cusano, 
Gaetano Zonno, Alexandra Carvalho, Simon Olafsson, Rajesh Rupakhety, Ragnar Sigbjornsson 91

Melt inclusion study on the pantelleritic Plinian eruption 
of the Green Tuff, Pantelleria island
Giovanni Lanzo, Patrizia Landi, Silvio G. Rotolo 92

Sulfur isotope composition at Etna Volcano (Italy)
Marcello Liotta, Andrea Rizzo, Antonio Paonita, Antonio Caracausi, Mauro Martelli 93

The MUVE Museum: didactic approach to the discovery of 
Middle Latina Valley volcanic field
Federico Lucci and Nando Bauco 94

Cpx-Hbl thermobarometry of igneous mafic rock: possible history of 
Permian andesitic dyke at Mt. Isadalu Complex (Sardinia, Italy)
Federico Lucci, John White, Silvia Campagnola 96

Spatial-temporal b value variations at Mt. Etna 
as a long-term precursor of volcanic activity
Ambra Mantovani, Maria S. Barbano, Salvatore D’Amico 98

The 1669 Monti Rossi eruption at Mt. Etna Volcano (Italy)
Maurizio Mulas, Daniele Andronico, Filippo Mundula, Raffaello Cioni 100

What do cicirara lavas tell at Mt. Etna? A complex tale of long magma storage, 
ascent and relationships with volcano-tectonics
Eugenio Nicotra and Marco Viccaro 102

Tracking feeding system processes and magma transfer dynamics during 
the 2006 eruptive events at Mt. Etna Volcano
Eugenio Nicotra and Marco Viccaro 104

Non-permanent and permanent GPS networks on the Ischia island: 
ground deformation between  1998 and 2012
Francesco Obrizzo, Prospero De Martino, Umberto Tammaro, Vincenzo Sepe, Elena Cubellis, 
Giuseppe Brandi, Mario Dolce, Andrea D’Alessandro, Santa Malaspina 106

Clinopyroxene compositions as an indicator of magmatic water content: 
insight from high pressure experiments on trachybasaltic magmas
Cristina Perinelli, Mario Gaeta, Danilo Mauro Palladino, Pietro Armienti 108

The post-Minoan plumbing system dynamics at Santorini Volcano, Greece
Chiara M. Petrone, Lorella Francalanci, George E. Vougioukalakis, Laura Pinarelli  109

Heating experiments on 2010 Eyjafjallajökull ash: volcanological implications
Massimo Pompilio, Claudia D’Oriano, Camilla D’Eugenio, Antonella Bertagnini, Raffaello Cioni 110

The Mediterranean Supersite Volcanoes (MED-SUV) Project
Giuseppe Puglisi and MED-SUV Team 111

A revised stratigraphy of the pre-Green Tuff ignimbrites at Pantelleria (Sicily Channel)
Silvio G. Rotolo, Stephane Scaillet, Sonia La Felice, Grazia Vita-Scaillet 112



Type Minerals from the Island of Vulcano, Aeolian archipelago, Sicily, Italy
Massimo Russo and Italo Campostrini 114

Architecture and 15 ka to present volcano-tectono-sedimentary evolution of 
the Neapolitan Yellow Tuff caldera offshore the Campi Flegrei, 
(Naples, Eastern Tyrrhenian Margin)
Marco Sacchi, Fabrizio Pepe, Marta Corradino, Donatella Insinga, Flavia Molisso, Silvio. G. Rotolo 116

The volcano-seismic clock of the South American Pacific Margin
Giancarlo Scalera 118

Campi Flegrei unrest revisited: long term precursor to an eruption cluster?
Roberto Scandone and Lisetta Giacomelli 120

Reduction of hazard from volcanic ash plumes between Sicily and Malta: 
the VAMOS SEGURO project 
Simona Scollo, Francelle Azzopardi, Antonella Boselli, Mauro Coltelli , Raymond Ellul, Giuseppe Leto, 
Federico Messana, Gianluca Pisani, Michele Prestifilippo, Martin Saliba, Joseph Schiavone, 
Gaetano Spata, Nicola Spinelli, Xuan Wang 121

A new scanning Lidar to monitor Etna volcanic plumes
Simona Scollo, Antonella Boselli, Mauro Coltelli, Giuseppe Leto, Giuseppe Passeggio, 
Gianluca Pisani, Nicola Spinelli, Xuan Wang 123

Inter-event Time Distribution of Mt. Etna’s earthquakes
Simona Sicali, M. Serafina Barbano, Salvatore D’Amico, Raffaele Azzaro 124

Seismicity distribution and stress field before the 2001 Etna eruption
Simona Sicali, Graziella Barberi, Ornella Cocina, Carla Musumeci, Domenico Patanè 126

Constraining timing of volcanic activity at Pantelleria (Strait of Sicily): 
the paleomagnetic contribution
Fabio Speranza, Silvio G. Rotolo, Patrizia Landi, Anita Di Chiara, 
Francesca D’Ajello Caracciolo, Alessandro Pignatelli 128

Hazard assessment of far-range volcanic ash dispersal from 
a violent Strombolian eruption at Somma-Vesuvius Volcano, Naples, Italy: 
Implications on civil aviation
Roberto Sulpizio, Arnau Folch, Antonio Costa, Chiara Scaini, Pierfrancesco Dellino 130

Insights on Segregation and Support Mechanisms of Granular Flows from 
Field Analysis and Laboratory Experiments
Roberto Sulpizio, Damiano Sarocchi, Roberto Bartali, Luis A. Rodriguez-Sedano 131

Non-stationary nature of SO2 degassing at Etna’s North-east crater (Italy)
Giancarlo Tamburello, Alessandro Aiuppa, Andrew J. S. McGonigle, 
Andrea Cannata, Euripides P. Kantzas 132

Archeomagnetic and 226Ra-230Th dating of Etna lavas in the framework of 
stratigraphic analysis: eruptions from the last 2400 years
Jean-Claude Tanguy, Michel Condomines, Stefano Branca, Santo La Delfa, Mauro Coltelli 133

The effect of undercooling on the crystallization kinetics of Stromboli and 
Etna basalts at dynamic conditions
Alessandro Vona and Claudia Romano 135

Development of an active alkaline trap to determine acidic gas ratios 
in volcanic plumes: sampling technique and analytical methods
Julian Wittmer, Nicole Bobrowski, Marcello Liotta, Sergio Calabrese, 
Giovanni Giuffrida, Ulrich Platt 136



Multidisciplinary monitoring of volcanic activity during the 
July-August 2011 lava fountain activities occurred on Etna Volcano
Luciano Zuccarello, Daniele Carbone, Mauro Coltelli, Danilo Contrafatto, 
Alfio A. Messina, Domenico Patanè, Michele Prestifilippo, Salvatore Rapisarda, 
Gilberto Saccorotti, Simona Scollo, Luciano Scuderi, Gaetano Spata 138

Moment Tensor Inversion of Very Long Period (VLP) events recorded at Mt. Etna 
during the October 2005 – January 2006 time interval
Luciano Zuccarello, Ivan Lokmer, Christopher J. Bean, Gilberto Saccorotti, Domenico Patanè 140



CONFERENZA A. RITTMANN 
Nicolosi (Catania) 12 | 14 dicembre 2012 

 
A new scanning Lidar to monitor Etna volcanic plumes 
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During explosive activity, volcanoes release a large 
amount of silicate particles and gases that are mainly made 
up of water vapor, carbon and sulphur dioxides. This 
emission represents the most important natural source of 
pollutants in the atmosphere, affects terrestrial ecosystems 
and human health on local to regional scales and influences 
microphysical processes in clouds and climate. Etna is one 
of the most active volcanoes in the world and is an 
extraordinary natural laboratory for studying both the 
contribution of volcanic activity to the atmosphere and 
dispersal and sedimentation processes during explosive 
eruptions. The Light Detection And Ranging technology 
(lidar) is an optical remote sensing technology that studies 
atmospheric composition, structure, clouds and aerosol. Lidar measurements allow investigating volcanic ash 
aerosol released during explosive eruptions and provided important information during the emergency of the 
Eyjafjallajokull eruption in April 2010. Lidar instruments are able to detect aerosol layers, and consequently 
estimate the column height with high precision and, if they have scanning capabilities, may give a 3D 
overview of volcanic plumes. The polarization lidar technique is also particularly suited to distinguish ash 
from liquid components in volcanic plumes. At Etna, a scanning lidar system was tested to analyze volcanic 
plumes. Data analysis allowed identifying the volcanic plume region and estimate ash mass concentration, 
distinguishing different types of aerosol, and may hence help differentiate ash-dominated from sulphate 
and/or water dominated plumes. A new scanning lidar has recently been set up by CNISM (Consorzio 
Nazionale Interuniversitario per le scienze fisiche e della material) and funded by the VAMOS SEGURO 
project, Programma di Cooperazione Transfrontaliera Italia-Malta 2007-2013, A1.2.3-62, Obiettivo 
Specifico 2.3, having the following features: 

 
Wavelength: 1064 nm; 532 nm; 355 nm 
Power: 1 W; 1.5 W; 0.6 W 
Laser beam divergence: 0.5 mrad; 0.2 mrad; 0.3 mrad 
Pulse width: 2 ns; < 2 ns; 1 ns 
Laser repetition frequency: 1 Hz-1kHz; 1kHz; 1kHz 
 
The Lidar installed at Montedoro, in Caltanissetta or at the Serra La Nave Observatory, only 7 km 

away from the Etna summit craters will considerably improve our understanding of the volcanic ash 
dispersal in the area between Sicily and Malta. This scanning lidar (Figure 1), used routinely during 
explosive eruptions, will drastically improve the monitoring of Etna volcanic plumes and help to reduce the 
risks to aviation operations during the frequent eruptions.  
  
 

 
 

Figure 1. Lidar AMPLE funded by the 
VAMOS SEGURO project. 
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