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Invitation To Partecipate

Dear Participants to COV10,
twenty years ago, in 1998, the first edition of the conference “Cities on Volcanoes”
was held in Rome and Naples. The success of that meeting and continuous growth
of the following conferences, have largely contributed to the development of modern
volcanology as well as to the effort to manage and mitigate the volcanic risk worldwide.
Therefore, it is a great pleasure and honour for Italy, its volcanological community, civil
protection authorities, institutions at all levels and the Istituto Nazionale di Geofisica e
Vulcanologia to host again the 10th edition of such a unique meeting.
As you all know, Italy is one of the most exposed countries to volcanic risk in the world.
The Metropolitan City of Napoli, in particular, with more than 3 million inhabitants
threatened by the explosive volcanoes of Vesuvio and Campi Flegrei, as well as by
the volcanic island of Ischia, is the most exposed region in Italy and indeed one of the
best examples of Cities on Volcanoes. In this area volcanology was born about 2000
years ago with Plinio il Giovane and the first volcano observatory of the world, the
Osservatorio Vesuviano, was established in 1841.
The meeting theme “Millennia of stratification between human life and volcanoes:
strategies for coexistence” aims to focus attention on such intrinsic interplay among
human beings and volcanoes. The long record since prehistory proves that these
environments have been extremely attractive. At the same time, it is a very difficult
task strengthening the resilience of modern society exposed to such a risk, especially
in case of active volcanoes with long quiescent periods that may generate insufficient
awareness of the population.
Finding the most appropriate approaches and answers to such a complex problem
remains one of the main challenges of our societal safety. This question can only be
faced by gathering together and integrating the experience of all actors involved, i.e.,
scientists, civil protection authorities, institutions, stakeholders, media and populations
at risk. An effort, which represents the main goal of the Cities on Volcanoes conferences,
as clearly envisaged by the pioneering organizers of this successful meeting series.

Welcome to the tenth in the IAVCEI series of Cities on Volcanoes meetings. Welcome
to Italy and to Naples. We are back to a birthplace of historical volcanic records, to a
birthplace of modern volcanological observations and to the birthplace of Cities on
Volcanoes.
On behalf of the Executive Committee and the entire membership of IAVCEI, I
want to extend all of our heartfelt thanks to the organisers of this marvelous COV10
conference. In particular, the efforts of the Local Organising Committee (LOC), the
Science Committee and the Steering Committee, in total a cadre of ca. 50 active and
engaged and, dare I say, even proud members of IAVCEI. We participants salute you.
To you, the participants of COV10 I also wish to extend my thanks for your attendance.
In doing so you not only participate in one of the most exciting meetings in our field
but you also send a signal to others of the vitality of IAVCEI in these crucial years.
I take the opportunity to remind you all to support our push for the fullest membership
roster imaginable by joining IAVCEI, by renewing your membership annually, and by
encouraging others to do so as well. Only through a very substantial membership
roster can IAVCEI most effectively project your interests as volcano scientists on the
global stage of science, science planning and the politics of our so important fields
of activity.
Who knows what a further birthplace of ideas Naples may represent in future, and
whose groundwork may be laid at COV10!
						Donald B. Dingwell

						

IAVCEI President

I wish you all a very productive meeting and a pleasant stay in Naples and Italy: see
you soon!
							
						

Carlo Doglioni
INGV President
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© Osservatorio Vesuviano

Organizer
The Istituto Nazionale di Geofisica e Vulcanologia (INGV), in collaboration with the Associazione Italiana di Vulcanologia (AIV), Dipartimento della
Protezione Civile (DPC), Parco Nazionale del Vesuvio, Regione Campania and the Università di Napoli Federico II, Dipartimento di Scienze della Terra,
dell’Ambiente e delle Risorse (DISTAR), are proud to involve you in the 10th edition of Cities on Volcanoes (CoV10) to be held in the city of Napoli, Italy.

ISTITUTO NAZIONALE DI GEOFISICA
E VULCANOLOGIA

DIPARTIMENTO DELLA
PROTEZIONE CIVILE

REGIONE CAMPANIA

INTERNATIONAL ASSOCIATION
VOLCANOLOGY AND CHEMESTRY OF
EARTH INTERIOR

ASSOCIAZIONE ITALIANA
DI VULCANOLOGIA

COMUNE DI NAPOLI

CITIES AND VOLCANOES
COMMISSION

DIPARTIMENTO DI SCIENZE DELLA TERRA,
DELL'AMBIENTE E DELLE RISORSE.
UNIVERSITÀ DI NAPOLI FEDERICO II

PARCO NAZIONALE DEL VESUVIO
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The Hosting City:
Napoli

Napoli, which means “new city”, is the capital of the Italian Campania
Region and the third-largest municipality in Italy, after Roma and
Milan. Around one million people live within the city’s administrative
limits, and in all the Metropolitan City of Napoli, population is about
three million.
Napoli is the 9th most populous urban area in the European Union
and one of the oldest continuously inhabited cities in the world since
the Eneolithic Age. The city was refounded by Greek as Neápolis
in the sixth century BC, becaming a milestone in Magna Graecia,
and remained influential also after the fall of the Western Roman
Empire, as the capital city of the Kingdom of Napoli between 1282
and 1816. Thereafter, in union with Sicily, it became the capital of the
Two Sicilies until the unification of Italy in 1861.
Napoli was the most-bombed Italian city during World War II.
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Much of the city’s 20th-century periphery was constructed during
reconstruction efforts after World War II. In recent decades, Napoli
has developed an advanced transport infrastructure, including a
high-speed rail link to Roma and Salerno, and an expanded subway
network. The city has experienced significant economic growth in
recent decades, and unemployment levels in the city and surrounding
Campania have decreased since 1999.
The port of Napoli is one of the most important in Europe, and has the
world’s second-highest level of passenger flow, after the port of Hong
Kong. The city also hosts NATO’s Allied Joint Force Command Napoli,
the SRM Institution for Economic Research and is a full member of
the Eurocities network of European cities. The city was selected to
become the headquarters of the European institution ACP/UE and
was named a City of Literature by UNESCO’s Creative Cities Network.
The historic city centre is the largest in Europe, covering 1,700
hectares (4,200 acres) and embraces 27 centuries of history, and is
listed by UNESCO as a World Heritage Site. Napoli has long been
a major cultural centre with a global sphere of influence, particularly
during the Renaissance and Enlightenment eras. In the immediate
vicinity of Napoli are numerous culturally and historically significant
sites, including the Royal Palace of Caserta and the Roman ruins of
Pompeii and Herculaneum.
Napoli is a major national and international tourist destination,
being one of Italy and Europe’s top tourist cities. Tourists began
visiting Napoli in the 18th century, during the Grand Tour. In terms
of international arrivals, Napoli is among the most-visited city
in the world. In the last few years Napoli has become one of the
favourite destinations for all those Italian and foreign tourists who
love spending their holidays in cities of artistic interest. Unlike cities
in which art is stored in museums, Napoli’s distinctive trademark is
its folklore: culture is very much daily life happening on the streets,
with people living and working among the artistic beauties of the city.
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Tourism has become a key factor in the city’s economy. Buildings,
churches, streets, ancient fortresses and castles in the sea, as well as
natural caves and places impregnated with mystery and mysticism,
all go to make Napoli unforgettable in the minds of travellers.
In Napoli initiatives and projects are promoted for Accessible Tourism,
creating “tourist and cultural itineraries for people with disabilities”.
By “Accessible Tourism” the Peepul Association means “Tourism for
EveryOne”, in other words, a tourism for those who suffer from motor,
sensory and cognitive disabilities, for all those people with special
needs, for the elderly and those who have to follow special diets. By
“Tourism for EveryOne” we mean any urban and suburban itinerary
of everyday convenience or place of historical, cultural and touristic
interest. These itineraries are made possible thanks to special carers
trained to help people with any type of disability.
More information about the city of Napoli, its facilities and its
hospitality services can be obtained from the website of the
municipality of Napoli (www.comunedinapoli.it).
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Meeting Venue
The CoV10 will take place in Napoli at the Conference Center
Mostra d’Oltremare located in the Fuorigrotta quarter of the city. It is
inside the Campi Flegrei caldera Red Zone and very close to the INGV
- Osservatorio Vesuviano, also giving the meeting attendants the
chance to visit the Monitoring System dedicated to the Surveillance of
the Neapolitan volcanoes.

Mostra d’Oltremare was officially inaugurated as the Triennial
Exhibition of Italian Overseas Territories on May 9, 1940, by King
Vittorio Emanuele III. It was planned by the government as a universal
exhibition or world’s fair. The Mostra d’Oltremare in Napoli is one of
the main Italian trade fair locations covering an area of 720,000 sqm
including buildings of historic and architectural interest, monumental
fountain of Esedra, gardens and an archaeological site.
Inside the Mostra d’Oltremare area is the New Oltremare Conference
Centre (Palacongressi Oltremare), divided into a total area of 6,000
sqm, as well as about 5,000 sqm of open space available for events.
The main central building is also provided with reception areas,
cloakroom, luggage deposit, secretarial rooms. The multi-purpose hall
with its capacity of 500 seats can also be avaliable for light lunches.
The Auditorium Europa, with a capacity of up to 1,200 seats, is located
on the left side of the entrance.
The Mostra D’Oltremare is located in the Fuorigrotta quarter of Napoli
and is connected with the integrated city transport system.
Detailed maps and more information at www.mostradoltremare.it
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Deadlines
The Scientific Technical sessions will be held from the
morning of Monday 3rd until the afternoon of Friday 7th
Pre-conference field trips will start a week earlier the meeting
Post-conference field trips will start on Saturday 8th
Pre and post-conference workshops will run during the
weekends prior and after the meeting

Important dates

January, 18th
Second Circular (with scientific programme, sessions, workshop and
field trips)
February, 10th
Early bird registration
Abstract submission
Field trip registration
Grant application submission

March, 10th
Deadline for grant application submission
May 10th
Deadline for abstract submission

June, 15th
Deadline for early bird registration
Deadline for workshop registration
Deadline for field trip registration
July, 1th
Final Programme publication
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ABSTRACT SUBMISSION

Abstract submission starts on February 10th and ends on May 10st,
2018. It will be carried out online only at:
https://www.citiesonvolcanoes10.com/it/abstract/

artwork by Gennaro Regina

All abstracts must be written in English.
Abstract format includes: session number, title, author(s), affiliation(s)
and email of corresponding author.
Text length is maximum 300 words.
Authors are invited to express their preference for oral or poster
presentation; the final assignement will be made by the session
convenors.
Abstract fee
The payment of abstract fee (€ 35) can only be made online at CoV10
website.
PRESENTATION GUIDELINES

Abstract Submission
and Guidelines
According with the Cities and Volcanoes Commission (CaV) the COV
conferences are intended to promote multi-disciplinary approaches
to hazards. In submitting the abstracts and associated posters/
presentations we invite you to address the relevance of their topic
to some aspect of hazards mitigation, as stated by the mission of
CaV "The Cities and Volcanoes Commission aims to provide a linkage
between the volcanology community and emergency managers, to
serve as a conduit for exchange of ideas and experience between
"volcano cities", and promote multi-disciplinary applied research,
involving the collaboration of physical and social scientists and city
officials."

Oral presentations
Duration of oral presentations is 15 minutes (12 minutes for presentation
and 3 for questions).
Presentations are requested in electronic format (.pptx, .pdf).
Poster presentations
Posters sessions are scheduled in dedicated rooms and time-slots.
Maximum poster size is A0 format (841x1189 mm).
LANGUAGE
The official language of the CoV10 Conference is English.
Simultaneous translation are provided for particular sessions.
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Registration
The Registration fee includes:

Registration Fees
Early bird Registration
Late Registration

10 February 2018- 15 June 2018
16 June 2018- 15 August 2018

•
•
•
•
•
•
•
•
•
•
•
•
•

Conference center access
Oral and poster sessions
Plenary talks
Workshops
Bags and supplementary materials
Abstract collection
Working group rooms (depending on prior reservation)
Ice breaker cocktail
Coffee breaks
Buffet lunch
Intra conference field trip (lunch included)
Farewell party including buffet dinner
Other benefits will be published on the CoV10 website

Participant Category

Early bird

Late

Life member IAVCEI

Euro 450

Euro 500

Regular member IAVCEI

Euro 500

Euro 550

Student member IAVCEI

Euro 200

Euro 250

Non member of IAVCEI

Euro 600

Euro 650

Student non member of IAVCEI

Euro 250

Euro 300

https://www.citiesonvolcanoes10.com/fieldtrip/

Accompanying person

Euro 350

Euro 400

Non accademic local participant

Euro 50

Euro 100

Registration cancellation
Registration cancellation can be requested by email only to Local
Organizing Committee mailbox (cov10@ingv.it).
Before July 31th 2018 the fee will be refunded except for € 100 as
administrative charge. After this date no refund will be made.

Registration to the Conference is mandatory for participating to Field
Trips.
Meeting registration can only be made online at the CoV10 website:
https://www.citiesonvolcanoes10.com/registration/

Field trip registration can only be made online at the CoV10 website:

Financial assistance
A limited number of grants are available. Please address request
to the Local Organizing Committee mailbox (cov10@ingv.it). Requests
should be accompanied by a reference letter.
Grant Applcation will be open from 10th February to 10th March.
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Conference Program
September 3
Monday

8.30 – 9.30

Opening
ceremony

9.30 – 10.30

Plenary

10.30 - 11.00

Coffee Break

11.00 – 12.00

13.00 - 14.30
14.30 – 15.30

September 6
Thursday

September 7
Friday

Oral Sessions

Oral Sessions

Oral Sessions

Coffee Break

Coffee Break

Coffee Break

Plenary

Plenary

Poster Session
Lunch

Lunch

Oral Sessions

Oral Sessions

16.30 - 17.00

Coffee Break

Coffee Break

17.00 – 18.00

Oral Sessions

15.30 – 16.30

18.00 - 19.00
19.00 - 20.00
20.00

Icebreaker
cocktail

September 5
Wednesday
9.00

Oral Sessions

REGISTRATION

12.00 - 13.00

September 4
Tuesday

INTRA-MEETING FIELD TRIP

September 2
Sunday

Oral Sessions
Poster Session
Lunch

Lunch

Oral Sessions

Poster
Session

Coffee Break

Oral Sessions

Oral Sessions

Parallel Program

Parallel Program

16.00

Plenary
Closing
ceremony

Poster Session
Parallel Program

Farewell
party
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SESSIONS

S1

S1

SYMPOSIUM 1

SYMPOSIUM 1

Multi-disciplinary approaches to improve the understanding of volcano
dynamics and hazards

S1.1 | Analogous studies of volcanoes, their eruptive activity and their preceding unrest
CONVENERS:

Helena Albert | (EOS, NTU, Singapore) • ahelena@ntu.edu.sg
Christina Widiwijayanti | (EOS, NTU, Singapore) • CWidiwijayanti@ntu.edu.sg
Carmen Lopez | (IGN, Spain) • clmoreno@fomento.es
Sarah Ogburn | (USGS, USA) • sogburn@usgs.gov
Susanna Jenkins | (EOS, NTU, Singapore) • susanna.jenkins@ntu.edu.sg

The development and improvement of very different techniques has allowed in the
recent years to increase the knowledge we have about volcanic systems. However,
during the management of volcanic crisis, deeper knowledge about the processes
occurring at depth and near the surface is still required to correctly interpret the
data acquired by the monitoring network. Toward the effort of improving the
data interpretation, the monitoring networks, and hence the correct forecasting
of volcanic eruptions researchers have started to focus on the identification of
analog volcanoes (e.g. petrology, morphology, tectonic setting, deep and shallow

processes), analog eruptive activity (e.g. eruptive interval, eruptive style, eruptive
products) and analog unrest (e.g. spatial and temporal distribution data, unrest
evolution, background level).
We invite contributions that find similarities between volcanoes, eruptive activity and
unrest, and also differences in order to discern between them to improve processes
recognition and forecasting. Contributions that use analog-based strategies to
improve local monitoring networks in volcanic areas without previous activity records
are also welcome.
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S1

SYMPOSIUM 1

Multi-disciplinary approaches to improve the understanding of volcano dynamics and hazards

S1.2 | Exploring Climactic Explosive Activity Tracking the Event from Source to Atmosphere, and
Back to the Ground

CONVENERS:

Patrick Allard | CNRS, Sorbonne Paris Cite, Inst Phys Globe Paris, UMR7154, Paris, France. • pallard@ipgp.fr
Alessandro Bonaccorso | Istituto Nazionale di Geofisica e Vulcanologia - Osservatorio Etneo, Sezione di Catania, Catania, Italy • alessandro.bonaccorso@ingv.it
Sonia Calvari | Istituto Nazionale di Geofisica e Vulcanologia - Osservatorio Etneo, Sezione di Catania, Catania, Italy • sonia.calvari@ingv.it
Andrew Harris | Université Clermont Auvergne, CNRS, IRD, OPGC, Laboratoire Magmas et Volcans, Clermont-Ferrand, France • A.Harris@opgc.univ-bpclermont.fr

Climactic or paroxysmal explosive activity is one of the most spectacular natural
phenomenon, causing sustained eruptive columns and ash plumes reaching
kilometres to tens of kilometres in height and fallout over large areas. These
events are recognised as having a strong impact not only on the local human and
natural environment, but also on a regional-to-global scale. Due to the intrinsic risk
associated with such events, great efforts have been made to detect precursory
signals, parameterise the emission, apply conceptual and experimental models,
and assess the associated hazards. Integration of all efforts will likely enable the
retrieval of source term parameters that is much advanced over the situation
seven years ago, allowing a huge step forwards in advancing our knowledge of
climactic or paroxysmal activity and our ability to track and forecast. We thus

encourage contributions that review the key aspects of tracking such climactic
or paroxysmal explosive eruptions. This includes new findings relating to realtime source term characterisation, application of modern monitoring techniques,
technological improvements to allow higher quality of observations, and data
integration, especially with traditional deposit-based data. Our aim is to explore
the use of deposit, geophysical and remote sensing derived source terms for
modelling of plume generation, ascent and dispersion, and provision precise, wellconstrained hazard assessment tools. Integrated multidisciplinary presentations
of case type events involving well-constrained single eruptive episodes, as well as
single techniques applied to different eruptive episodes and/or volcanoes as well
as multidisciplinary contributions are especially welcome.

S1.3 | Multidisciplinary geophysical imaging of volcanoes
CONVENERS:

Richard Aster | Geosciences Department, Colorado State University, Fort Collins, Colorado, USA • Rick.Aster@colostate.edu
Florent Brenguier | Univ. Grenoble Alpes, ISTerre, Grenoble, France • Florent.Brenguier@univ-grenoble-alpes.fr.
Pier Paolo G. Bruno | Department of Geosciences, Khalifa University, Abu Dhabi, United Arab Emirates • pbruno@pi.ac.ae
Gaetano Festa | Dipartimento di Fisica Ettore Pancini, Università di Napoli Federico II, Naples, Italy • gaetano.festa@unina.it
Jean Vandemeulebrouck | Institut des Sciences de la Terre, Univ. Savoie Mt Blanc, CNRS, France • jvand@univ-smb.fr

The goal of this session is to highlight and illustrate advanced geophysical methods
for characterizing the internal structure and the dynamics of volcanoes toward
understanding ongoing and potential eruptions, and improving time-dependent
estimation of related hazards. Great strides have been made in the geophysical
imaging of volcanic systems on a wide range of spatial scales in recent years.
Progress has included data and instrumentation advances, the application of new
techniques, and improvement in computational capabilities that hold, for instance,
promise for eventual full-wavefield seismic inversions at the scale of volcano edifices.

We invite contributions based on geophysical observations that contribute to the
understanding of volcanic structure and processes.
We especially welcome papers on studies that:
• describe novel techniques and case studies,
• integrate several methods to build multiphysics models
• show potential for systematic application on active volcanoes
• succeed in urban settings.
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S1

SYMPOSIUM 1

Multi-disciplinary approaches to improve the understanding of volcano dynamics and hazards

S1.4 | Advanced and non-conventional seismic methods for monitoring active volcanoes
CONVENERS:

Francesca Bianco | INGV of Napoly, Italy • francesca.bianco@ingv.it
Corentin Caudron | Ghent University, Belgium • corentin.caudron@gmail.com
Jean Soubestre | Instituto Volcanologico de Canarias, Spain • jsoubestre@iter.es
Benoît Taisne | Earth Observatory of Singapore, Singapore • btaisne@ntu.edu.sg
Weston Thelen | USGS Cascade Volcano Observatory, USA • wthelen@usgs.gov

Most of pre- and co-eruptive processes within volcanic systems are accompanied by
seismicity, whose characterization constitutes a key aspect of volcano monitoring and
eruption forecasting. The observed seismicity ranges from sharp to emergent onset
for single events, and from high amplitude to barely visible changes in the continuous
signal. Traditional approaches are now showing their limitation for detecting events
and identifying characteristic patterns. First, they are poorly adapted to the analysis
of emergent seismo-volcanic signals, such as long-period earthquakes and volcanic
tremors. Second, many traditional approaches are largely based on the visual
inspection of seismic records. But with continuously growing monitoring networks
and associated data uxes, this way of analysing data is problematic and it becomes

necessary to use data-intensive systematic and automatic methods.
Nowadays, a lot of volcanic-seismic approaches allow to better understand volcanic
processes occurring over time and space, and then to mitigate the impact of
volcanic activity on our society. In this session, we invite all contributions dedicated
to advanced traditional approaches, innovative nonconventional approaches (such
as automatic source detection and location, amplitude source location, multiplet
analysis, s-wave splitting, noise-based approaches, automatic moment tensor
calculation, failure forecast method, machine learning approaches, etc.) and
multidisciplinary seismo-coupled approaches (seismo-infrasound, Multi-GAS data,
numerical modeling, lab experiments, etc.).

S1.5 | Geomatics and volcanic areas monitoring: applications and developments for hazard mitigation
This session has the sponsorship and support of the IAVCEI Commission on Explosive Volcanism and the IAVCEI Commission on Tephra Hazard Modelling

CONVENERS:

Marina Bisson | Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Pisa, via Della Faggiola, Pisa, 56126, Italy • marina.bisson@ingv.it
Lucia Capra | Centro de Geociencias, Campus UNAM Juriquilla, 76230, Queretaro, Mexico • lcapra@geociencias.unam.mx
Emanuela De Beni | Istituto Nazionale di Geofisica e Vulcanologia, Osservatorio Etneo, Piazza Roma, Catania, 95125, Italy • emanuela.debeni@ingv.it
Claudia Spinetti | Istituto Nazionale di Geofisica e Vulcanologia, CNT, via di Vigna Murata, Roma, 00143, Italy • claudia.spinetti@ingv.it
Guillermo Toyos | Consejo Nacional de Investigaciones Cientificas y Tècnicas, Comision Nacional de Actividades Espaciales, Buenos Aires, 1063, Argentina • gtoyos@conae.gov.ar

The use of Geomatics is spreading more and more among volcanologists. The
disciplines of Geomatics allow the acquisition, management and elaboration of
geospatial data not only to reproduce the morphological changes of volcanic areas
fast and accurately but also to derive information about volcanic phenomena by
using innovative approaches respect to traditional methodologies. The use of
geo-information technology for the management and elaboration of spatial data in
volcanology has strongly increased during the past decades, including Geographical
Information Systems (GIS) and both active and passive Remote Sensing: OpticalInfrared data and Synthetic Aperture Radar (SAR), SAR Interferometry (InSAR &

DinSAR), Airborne/Ground-based Light detection and ranging (LIDAR) and Digital
Photogrammetry by using Unmanned Aerial Vehicles (UAV) on board drones. The
latter, in particular, has become very popular.
This session welcomes contributions of geo-information based applications on
volcanic areas, especially focused on volcanic hazard prevention and mitigation.
In addition, we encourage the discussion on advantages and disadvantages of the
technique used in the presented application. New ideas and develops are welcome.
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S1.6 | Source term provision and quantification of uncertainty in lava flow modelling
CONVENERS:

Annalisa Cappello | INGV-Catania, Italy • annalisa.cappello@ingv.it
Oryaëlle Chevrel | LMV-Université Clermont Auvergne, France • o.chevrel@opgc.fr
Hannah Dietterich | USGS Volcano Science Center • hdietterich@usgs.gov
Gaetana Ganci | INGV-Catania, Italy • gaetana.ganci@ingv.it
Nicole Richter | OVPF-IPGP, France • richter@ipgp.fr

Recent advances in understanding the physical processes that control lava flow
emplacement, as well as the complex feedbacks between cooling, crystallization
and rheology that govern those dynamics, have driven the development of a range
of tools allowing the quantitative assessment of lava flow hazards. Although the
scientific community has been striving to develop numerical models that adopt a more
complete description of the physical processes governing the lava flow dynamics and
emplacement, the overall uncertainty in projecting lava inundation hazards has not
been reduced. Numerical simulations are critically sensitive to uncertainties in input
parameters, thus propagation of error through the resulting simulated flow may have
a non-negligible effect on the accuracy and reliability of any projection based on the
model. Uncertainty quantification is a fundamental challenge and well-quantified

uncertainty should accompany model results. Two key issues still need to be addressed:
the provision of source term parameters and their uncertainties, and how uncertainties
in source terms combine with structural uncertainty in the model to propagate into
the model outputs. Efficient answers to these questions will allow timely and reliable
forecasting of lava flow hazards. This session welcomes contributions aiming at (i)
describing field and remote sensing data provisions and their sources of uncertainty,
(ii) evaluating model robustness through validation against real case studies, and
(iii) modeling comparison between numerical simulations, analytical solutions and
laboratory experiments, as well as (iv) quantifying uncertainty propagation through
both forward (sensitivity analyses) and inverse (optimization/calibration) modelling in
all components of volcanic hazard modelling.

S1.7 | Impacts of volcanic emissions and gas blowouts on the surrounding environments: understanding

the processes to constrain the hazards
CONVENERS:

Maria luisa Carapezza M.L. | INGV - Roma 1 • marialuisa.carapezza@ingv.it
Marcello Liotta | INGV – Palermo • marcello.liotta@ingv.it
Nemesio Perez | Environmental Research Division - ITER, Tenerife • nperez@iter.es.
Massimo Ranaldi | Dept. Science - Univ. Roma Tre and INGV - Roma 1 • massimo.ranaldi@uniroma3.it
Luca Tarchini | Dept. Science - Univ. Roma Tre and INGV - Roma 1• luca.tarchini@uniroma3.it
Ines Tomašek | Dept. Earth Sciences, Durham University • ines.tomasek@durham.ac.uk

Explosive eruptions, effusive activity and quiescent degassing represent important
sources of volcanogenic elements. Once emitted onto the Earth’s surface as well as into
the atmosphere, these elements are easily transported and can affect the surroundings of
volcanic systems. Volcanic emission products may readily interact with meteoric water and
living beings, introducing volcanogenic elements into the biogeochemical cycles. Effects
of volcanic emissions can be observed in acid rains, plant coverage, chemical weathering,
groundwater as well as in potential incidence of health diseases. Understanding of the
processes that govern elements’ mobility (partitioning between melt and gases, reactions
during transport and deposition, accumulation of potentially toxic elements), is fundamental
for constraining the hazards due to volcanic emissions. A specific part of the session deals
with hazards related to natural gas emissions and to gas-blowouts in urbanized areas.

Natural gas manifestations often represent touristic attractions, but may be hazardous
for visitors and casualties episodically occurred. Occasionally, because of messy urban
expansions, settlements are too close to natural manifestation, implying a high-risk for
casualties and causing prolonged evacuations of the nearby exposed houses. Also in
zones without natural gas manifestation, any time that drillings reach gas pressurized
shallow aquifers, hazardous gas-blowouts may occur. Indeed, similar accidents occurred
with a severe impact on people and animals, leading to prolonged evacuations, with
severe economic damages. This session aims to share experiences on studies of volcanic
emissions, gas blowouts and their impact on surrounding environments. We encourage
submission of abstracts on a broad range of topics dealing with potential environmental
and health impact of volcanic emissions and gas-blowouts.
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S1.8 | Multi-method approaches to screen storage, activation, and transport in magmatic systems
CONVENERS:

Daniele Carbone | Istituto Nazionale di Geofisica e Vulcanologia – Sezione di Catania – Osservatorio Etneo (Italy) • daniele.carbone@ingv.it
Társilo Girona | Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA, 91109, USA • tarsilo.girona@jpl.nasa.gov.
Maren Kahl | Institute of Earth Sciences, University of Iceland • marenk@hi.is
Teresa Ubide | School of Earth and Environmental Sciences, The University of Queensland • t.ubide@uq.edu.au
Sylvie Vergniolle | Institut de Physique du Globe de Paris (France) • vergniol@ipgp.fr
Marco Viccaro | Department of Biological Geological and Environmental Sciences, University of Catania • m.viccaro@unict.it

Knowledge of the physicochemical properties of magma and reconstruction of
kinetics during storage and migration towards the surface is essential for anticipating
the occurrence, style and intensity of future eruptions. This information is paramount
for characterization of the eruptive behavior, and is crucial for both early warning and
hazard evaluation of volcanic areas.
In this session we welcome a wide range of contributions, including: (i) conventional
and novel diffusion chronometry approaches to constrain the timescales of magmatic
processes; (ii) integration of mineral and melt information towards reconstructing

pre-eruptive histories with high resolution; (iii) multi-method geothermobarometry,
including fluid and melt inclusion approaches, to track magmatic evolution from
source to vent; (iv) results from the analysis and interpretation of geochemical,
geophysical and petrological observables recorded at the surface; (v) conceptual,
experimental or theoretical models aimed at addressing the pressure evolution of
magmatic systems and characterize the transfer of magmas from storage to eruption.
This session is specifically aimed at triggering cross-disciplinary interactions to fully
unravel the complex processes controlling the activity of volcanoes.

S1.9 | Radon and its progeny in volcanic and hydrothermal areas: degassing, volcano surveillance and
health issues

CONVENERS:

Corrado Cigolini | Dipartimento di Scienze della Terra, Università degli Studi di Torino • corrado.cigolini@unito.it

CO-CONVENERS:

Catarina Paula Pacheco da Silva | Instituto de Investigação em Vulcanologia e Avaliação de Riscos, Azores, Portugal • Catarina.PP.Silva@azores.gov.pt
Katsuaki Koike | Department of Urban Management, Kyoto University, Japan • koike.katsuaki.5x@kyoto-u.ac.jp
Marco Laiolo | Dipartimento di Scienze della Terra, Università degli Studi di Firenze • marco.laiolo@unito.it

Radon is a radioactive gas generated from the decay of uranium bearing rocks, soils
and magmas. Radon is ubiquitous in nature and is contributing to about half of the
background radiation we are all exposed to. Radon and thoron are key isotopes in
Earth Sciences since their variations can be used to constrain flow motion in diffusive
and advective systems. Moreover, short-leaved isotopes of the radon progeny,
including its parent radium, have been used to assess the storage and evolution of
magma batches at active volcanoes.
Recent developments in monitoring techniques and new experimental data have
shown that radon is an additional tool to better decode the changes in volcanic
activity. These techniques may involve measurements to characterize the spatial and
temporal variation of radon in soil and groundwater (thermal and CO2-rich springs).

Radon mapping gives us the opportunity to identify the areas of major emissions
and diffuse degassing, being also very useful in land-use planning. However, this gas
and its carriers are affected by environmental parameters such as variations in soil
and air temperatures, atmospheric pressure, humidity and earth tides. Nevertheless,
indoor measurements need to be periodically performed in volcanic areas to assess
radioactive emissions due to background levels and building materials to minimize
their effects on public health.
This session is seeking contributions addressed to the application of radon
measurements techniques in volcanic areas, focused in better understanding volcano
dynamics, surveillance methods and environmental monitoring. The application of
novel methods and instrumentation in these fields is specifically encouraged.
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S1.10 | Characterization and analysis of eruptive patterns
CONVENERS:

Diego Coppola | Dipartimento di Scienze della Terra, Università di Torino (IT) • diego.coppola@unito.it
Antonio Costa | Istituto Nazionale di Geofisica e Vulcanologia – Sezione di Bologna (IT) • antonio.costa@ingv.it
Maurizio Ripepe | Dipartimento di Scienze della Terra, Università di Firenze (IT) • maurizio.ripepe@unifi.it
Geoff Wadge | Department of Meteorology, University of Reading (UK) • g.wadge@reading.ac.uk
Robert Wright | Hawai’i Institute of Geophysics and Planetology, University of Hawai’i at Mānoa (USA) • wright@higp.hawaii.edu

Some evident eruptive patterns characterize the evolution and variability of several
parameters during a volcanic eruption. These include variations in lava effusion
rate, gas flux, ground deformation, seismicity as well as any temporal change in
the properties of the magma-chamber-conduit system. Monitoring, analyzing and
modelling these patterns during an eruption is fundamental to understand the
ongoing eruptive dynamics and to evaluate current hazards and future scenarios.
In this session, we would like to put together evidences of increasing, decreasing,
stationary, cyclic, or more complex eruptive activity, collected worldwide

during past eruptions. We encourage contributions focused on the recognition,
classification and modelling of these eruptive patterns by using single parameter
or multi-parametric approaches. The combination of ground- and satellite-based
measurements is welcome, with special emphasis to the correlation between
endogenous processes, occurring inside the magma chamber, and eruptive
phenomena, observed at the vent. Finally, we wish to stimulate a discussion on
the role of pattern analysis in forecasting the development and the end of eruptive
crises.

S1.11 | Understanding volcanic processes through geophysical and volcanological data investigations
CONVENERS:

Paola Cusano | Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Napoli - Osservatorio Vesuviano, Naples (Italy) • paola.cusano@ingv.it
Antonietta Esposito | Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Napoli - Osservatorio Vesuviano, Naples (Italy) • atonietta.esposito@ingv.it
Mariarosaria Falanga | Università degli Studi di Salerno, Dipartimento di Ingegneria dell’Informazione ed Elettrica e Matematica applicata/DIEM, Fisciano (Italy) • mfalanga@unisa.it
Danilo Galluzzo | Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Napoli - Osservatorio Vesuviano, Naples (Italy) • danilo.galluzzo@ingv.it
Simona Petrosino | Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Napoli - Osservatorio Vesuviano, Naples (Italy) • simona.petrosino@ingv.it
Luciano Zuccarello | Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Catania - Ossrevatorio Etneo, Catania (Italy) • luciano.zuccarello@ingv.it

Volcanic dynamics is driven by the interplay between complex mechanisms
(e.g., circulation of magmatic or hydrothermal fluids) and edifice structure, the
understanding of which requires multiparametric monitoring and modelling of the
relevant physical and chemical processes of the system.
Interdisciplinary studies have been applied to several volcanoes with the objective of
quantifying the causative relationships between the triggering phenomena and the
parameters observable at the surface. As a result, a better quantitative understanding
of the processes that control transition mechanisms among stationarity, unrest
phase, onsets of eruptive events and shifts in eruption intensity is developing.
However, whilst great strides have been made in multiparameteric observations and
associated interpretations, formal joint inversions of multiparameter datasets are in

their infancy.
This session is addressed to those contributions that shed light on solid-fluid coupling
processes in active volcanic systems over different time scales, with implications
for hazards. Contributions related to multiparametric datasets and, in particular,
studies that adopt innovative techniques or multi-disciplinary approaches involving
seismological data are strongly encouraged. Topics of interest also include: (i) best
practice in experiment design and the acquisition of muliparameteric datasets,
driven by specific pre-defined questions, (ii) examples of and new directions in joint
interpretations/joint inversion of integrated geophysical and volcanological data,
and (iii) the quantifiable role played by interdisciplinary datasets in improving early
warning and volcanic hazard assessment.
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S1.12 | Understanding Volcanic Processes through Drilling
CONVENERS:

Giuseppe De Natale | INGV • giuseppe.denatale@ingv.it
John Eichelberger | University of Alaska Fairbanks • jceichelberger@alaska.edu
Paolo Papale | INGV • paolo.papale@ingv.it
James William Catley | Reykjavik University • james16@ru.is

Although in the past most drilling into volcanoes was for geothermal energy, drilling
should play an increasing role in volcanology as well. Stratigraphic holes, such as at
Campi Flegrei, Italy; Unzen Volcano, Japan; and Mauna Kea, Hawaii, USA provide rich
additions to the intrusion and eruption record deduced from surface observations.
A directionally drilled borehole at Unzen revealed the compound structure of the
conduit and rapid cooling following a lengthy eruption. Penetration of magma bodies
by drilling in Hawaii, Kenya, and Iceland, returning fragments of magma quenched
in situ, open the prospect of an entirely new level of understanding of how magma
behaves and eruptions work. This new era of volcanology is made possible by
advances in drilling and sensor technologies. For the future, it is not unreasonable to

think that magma under high-threat volcanoes will have pressure, temperature, and
chemistry monitored directly from sensors in their magma chambers. In addition,
extraction of energy from magma at typical geothermal plant rates could substantially
reduce the volume of eruptible magma and therefore eruption risk on a decadal
timescale. Given the human lives at stake and the uncertainties of our science, the
case to push ahead into this new frontier is compelling.
We invite contributions on results from and aspirations for volcano drilling. These
may include geophysical approaches to imaging magma, 3-D views of volcanic
systems developed from geophysics and drilling, understanding coupling between
hydrothermal and magmatic systems, and borehole instrumentation and experiments.

S1.13 | Geodesy: A critical component of multidisciplinary volcano monitoring and hazards mitigation
efforts

CONVENERS:
Elske de Zeeuw - van Dalfsen | R&D Dept. Seismology and Acoustics KNMI | Ministry of Infrastructure, Public Works and Water Management | Utrechtseweg 297 | 3731 GA | De Bilt
| the Netherlands • elske.van.dalfsen@knmi.nl
Michael Poland | Cascades Volcano Observatory U.S. Geological Survey 1300 SE Cardinal Ct. | Suite 100 | Vancouver, WA | USA • mpoland@usgs.gov

Geodesy, including surface deformation and gravity, is a critical part of any volcano
monitoring system. Ground -and space-based geodetic measurements have the ability
to map changes in magma storage and transport conditions over time and space that
may not be readily discerned from other datasets. Employing geodesy in combination
with other monitoring tools, like seismology and gas geochemistry, is a prerequisite for
achieving successful forecasts of hazardous volcanic activity.
We encourage submissions that demonstrate the importance of geodesy in elucidating

subsurface processes associated with active volcanism. Of special interest are studies
showing how the integration of different types of geodesy data and/or geodesy
combined with other techniques, can contribute to volcanic hazard assessment and
eruption forecasting. Lessons learned from case studies that illustrate how geodetic
information has been used by volcanologists and volcano observatories, as well as
demonstrations of new tools, techniques, and models that will encourage expanded
use of geodesy as a volcano monitoring tool are also of interest.
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S1.14 | Volcano geology and field observations aimed at validation of numerical models
This session is under the aegis of the Volcano Geology Commission and the Italian Association of Volcanology (AIV).

CONVENERS:

Paola Del Carlo | INGV Sezione di Pisa (Italy) • paola.delcarlo@ingv.it
Amanda B. Clarke | Arizona State University (USA) and INGV Sezione di Pisa (Italy) • amanda.clarke@asu.edu
Gianluca Groppelli | CNR-IDPA, Sezione di Milano (Italy) • gianluca.groppelli@gmail.com
Costanza Bonadonna | Département des sciences de la Terre, Université de Genève • Costanza.Bonadonna@unige.ch

Numerical models are developed in order to better understand volcanic processes
and aid in hazards prediction. At the same time, an accurate forecasting of future
volcanic events requires detailed understanding of past trends. Because models can
describe only a simplified version of complex natural processes, geologic and field
data are critical for constraining model input, necessary for model validation, and
will ultimately improve model accuracy. The aim of this session is to present studies

in which traditional field-based methods are conceived and used for constraining,
improving, and validating numerical models describing volcanic processes. We
encourage contributions describing field data and the role of volcano geology in
model validation for a wide range of volcanic phenomena, including tephra fall,
pyroclastic density currents, and lava flows and domes.

S1.15 | Looking toward the next generation volcanic hazard assessment efforts
CONVENERS:

Ciro Del Negro | Istituto Nazionale di Geofisica e Vulcanologia, Italy • ciro.delnegro@ingv.it
Simona Scollo | Istituto Nazionale di Geofisica e Vulcanologia, Italy • simona.scollo@ingv.it
Costanza Bonadonna | University of Geneva, Switzerland • Costanza.bonadonna@unige.ch
Frances Beckett | Met Office, UK • frances.beckett@metoffice.gov.uk
Fabrizio Ferrucci | The Open University, UK • fabrizio.ferrucci@open.ac.uk
Joan Marti | Environmental Geology and Geohazards – CSIC, Spain • joan.marti@ictja.csic.es

Volcanic eruptions present a wide variety of hazardous phenomena (e.g. lava flows,
tephra dispersal, pyroclastic density currents, gas emissions) that may occur within
short timeframes and impact very large areas. Real time monitoring of eruptive
events can be operated at local and global scale through the use of field data and
different remote sensing techniques and is able to follow the evolution of the eruptive
phenomena. Real-time forecasting of hazardous phenomena is traditionally based
on the numerical description of volcanic processes during the eruption and benefit
from various strategies of data assimilation that can provide opportunities for model
validation and adjustments from the integration of geophysical data. A synergistic
combination of geophysical monitoring with dedicated numerical modelling has

shown to largely improve our understanding of volcanic phenomena. Hazard
assessments of the potential activity scenarios prior to an event and numerical
modelling during periods of unrest to identify likely affected areas can improve
resilience and preparedness. This requires a comprehensive characterization of
volcanic history and activity patterns, based on field studies and geophysical
investigations. Today, a near-real time modelling strategy able to define the state of
the activity, the probable evolution and its potential impact scenario is realistic. We
welcome contributions which combine numerical modelling, geophysical monitoring
and field observations and bring together remote sensing, modelling and emergency
response communities within a joint volcanic hazard focus.
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S1.16 | Magmatic processes, eruptive histories and their timescales: implications for volcano hazard
assessment and monitoring

CONVENERS:

Andrea Di Muro | Institut de Physique du Globe de Paris/Observatoire Volcanologique du Piton de la Fournaise (IPGP/OVPF), France • dimuro@ipgp.fr
Katie Preece | Scottish Universities Environmental Research Centre, UK • Katie.Preece@glasgow.ac.uk
Andrea Luca Rizzo | Istituto Nazionale di Geofisica e Vulcanologia (INGV), Sez. di Palermo, Italy • andrea.rizzo@ingv.it
Ralf Gertisser | Keele University, UK • r.gertisser@keele.ac.uk
Ilenia Arienzo | Istituto Nazionale di Geofisica e Vulcanologia (INGV), Osservatorio Vesuviano, Italy • ilenia.arienzo@ingv.it
Chiara Petrone | The Natural History Museum, UK • C.Petrone@nhm.ac.uk

One of the major goals in volcanology is to improve our understanding of magmatic
processes, eruptive histories, and their timescales, which are fundamental pieces
of information to improve short- and long-term eruption forecasting. For example,
elucidating processes of magma/fluid accumulation, residence, differentiation and
transfer, crystallization and degassing, as well as their rates and timescales, is
crucial for understanding the driving forces modulating volcanic activity. Detailed
knowledge of the timing and frequency of intrusive and eruptive histories is
essential for accurate hazard assessment, as well as for constraining magmatic
evolution at a volcano. Current developments of novel geochemical and petrological
approaches, and continued advances in existing analytical and imaging techniques

mean that elements, isotopes, fluid/melt inclusions, and textures can be analyzed
at ever improving precision and spatial resolution. Multi-disciplinary approaches
tracing magma/fluid transfer from the source to the surface using natural samples,
experiments, and integrated geochemical, geophysical and numerical methods are
encouraged. We welcome contributions which investigate magmatic processes,
their timescales and rates, and their link with eruptive histories, using a range of
techniques. These may include rock, mineral and fluid chemical/isotopic analysis,
diffusion and degassing modelling, quantitative textural analysis, as well as studies
that integrate volcanic and stratigraphic field data with geochronology, petrology and
geophysical datasets.

S1.17 | Calderas: unrest, eruptions, risk
CONVENERS:

Mauro Di Vito | INVG, Osservatorio Vesuviano, Napoli, Italy • mauro.divito@ingv.it
Darren Gravley | University of Canterbury, Christchurch, New Zealand • darren.gravley@canterbury.ac.nz
Magnus Tumi Gudmundsson | University of Iceland, Reykjavik, Iceland • mtg@hi.is
Roberto Isaia | INVG, Osservatorio Vesuviano, Napoli
Jan Lindsay | University of Auckland, Auckland, New Zealand • j.lindsay@auckland.ac.nz
Laura Sandri | INGV Bologna, Italy • laura.sandri@ingv.it

Calderas are the expression of large, long-lived and often restless magmatic systems.
During non-eruptive periods calderas frequently experience unrest, manifested by
a deviation of geochemical and geophysical indicators from background values.
Such unrest does not usually lead to eruption; indeed periods of intermittent unrest
may continue for centuries. Prolonged magma emplacement may result in uplift, or
resurgence, of the caldera floor. The unrest may also culminate in an eruption, which
may occur anywhere within or outside the caldera. Eruptions from calderas cover the
whole spectrum and the largest eruptions that occur on Earth have all been associated
with major caldera collapses. Therefore, calderas can be considered the most
hazardous type of volcano on Earth. Thus, there is a strong case for improved scientific
understanding of unrest processes and how they relate to volcanic activity and/or

resurgence, in order to properly define related hazards and mitigate the associated risks.
This session aims at merging our knowledge of short- and long-term activity of
calderas, understanding the related pre-eruptive and eruptive processes, and to
consider how this information can be used to mitigate the related risks.
In particular, the session aims to address the following crucial questions:
• what happens during unrest below the caldera?
• how is magma emplaced below calderas and how and where is it delivered to the
surface?
• how can we evaluate and communicate the hazards related the pre-eruptive and
eruptive phases?
• how may scientists best contribute to mitigate risk in densely inhabited calderas?
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S1.18 | Phreatomagmatic eruptions: how do you know and how does it matter?
CONVENERS:

Alison Graettinger | University of Missouri, Kansas City, USA • graettingera@umkc.edu
Nathalie Lefebvre | Institute of Geochemistry and Petrology, ATH Zurich, Switzerland • nathalie.lefebvre@erdw.ethz.ch
Pierre-Simon Ross | Institut National de la Recherche Scientifique • pierre-simon.ross@ete.inrs.ca
Jacopo Taddeucci | INGV Roma (Italy) • jacopo.taddeucci@ingv.it
Greg Valentine | University at Buffalo, USA • gav4@buffalo.edu
James D.L. White | Dunedine, New Zealand • james.white@otago.ac.nz

Phreatomagmatic eruptions (explosive magma-water interactions) can happen at
any volcano, large or small, where a water body is present at the surface or subsurface. Yet not all eruptions where external water is present are phreatomagmatic,
and some are only partly phreatomagmatic. Phreatomagmatic eruptions range in
scale from relatively small volume maar-forming eruptions to rare but catastrophic
phreatoplinian events. Also abrupt transitions are often observed from effusive or
relatively mild magmatic activity to hazardous phreatomagmatic activity and vice
versa. This raises the question of how exactly magma and water interact explosively

and what controls the explosivity of these interactions. Other important questions are:
1) when looking at the pyroclastic deposits of older eruptions, “how do we know it
was phreatomagmatic?”, i.e. what criteria can we reliably use, at scales ranging from
the landscape/whole deposit to the micrometer, to demonstrate a phreatomagmatic
style? 2) how do we deal with the hazards due to the augmented fragmentation and
peculiar emplacement of pyroclasts in phreatomagmatic eruptions? Understanding
the processes and products of these eruptions is critical for hazard and risk
assessment for all volcanoes.

S1.19 | Integrated research infrastructures and services in volcanology
This session is sponsored by EPOS

CONVENERS:

Philippe Labazuy | Observatoire de Physique du Globe de Clermont-Ferrand, CNRS, UCA, France • P.Labazuy@opgc.fr
Danilo Reitano | INGV, Italy • danilo.reitano@ingv.it
Andrea Di Muro | OVPF-IPGP, CNRS, France • dimuro@ipgp.fr

The goal of this session is to discuss the integration of data infrastructures and data
services in volcanology into multidisciplinary services required by a wide range of
users and stakeholders to enable open access to data, products, software and
services. This will be the opportunity to highlight plans and initiatives in the volcano
observation community [i.e. Volcano Observatories (VO) and Volcano Research
Institutions (VRI)] addressing the development of new e-infrastructures and
webservices (i.e. online interfaces allowing a user or a machine to programmatically
access a given resource).
We invite contributions presenting the implementation of webservices to provide
standardized and open access to data but also contributions on e-science and ICT
(Information and Communication Technologies) issues, in order to share strategies

and visions to tackle the organizational and technological challenges as well as the
scientific missions.
This session will be the opportunity to address some specific technical aspects
considered in the framework of the implementation of e-infrastructures, such as,
in particular, (i) dissemination, aggregation and interoperability of data (raw data
and elaborated products), including metadata standards for interoperation, (ii)
virtual access to software and (iii) modelling tools, vizualization tools (webservices,
portals, etc.). Particular attention will be given to the efforts needed to provide
access for stakeholders not belonging to the scientific community as well as to
disseminating data products of relevance for the societal challenges like volcanic
hazards.
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S1.20 | Investigating eruption triggers and dynamic processes in magmas
CONVENERS:

Didier Laporte | Laboratoire Magmas et Volcans, Université Clermont Auvergne - CNRS - IRD, OPGC, Aubière Cedex, France • Didier.Laporte@uca.fr
Jackie E. Kendrick | Department of Earth, Ocean and Ecology, University of Liverpool, Liverpool, United Kingdom • Jackie.kendrick@liverpool.ac.uk
Sara Fanara | Institut für Mineralogie, GZG, Universität Göttingen, Göttingen, Germany • sara.fanara@geo.uni-goettingen.de
Fabian B. Wadsworth | Department für Geo- und Umweltwissenschaften, Ludwig-Maximilians-Universität, München, Deutschland • fabian.wadsworth@min.uni-muenchen.de
Lucia Pappalardo | Istituto Nazionale di Geofisica e Vulcanologia, sezione di Napoli-Osservatorio Vesuviano, Italia • lucia.pappalardo@ingv.it
Gianluca Sottili | Dipartimento di Scienze della Terra, Sapienza-Universita` di Roma, Piazzale Aldo Moro 5, Rome, Italy • gianluca.sottili@uniroma1.it

Volcanic eruptions are devastating and unpredictable phenomena with major local and
global environmental effects. Ash emissions from the 2010 eruption of Eyjafjöll (Iceland)
provided a stark reminder of the increasing societal vulnerability to volcanic hazards.
Growing population hubs including Naples, Tokyo and Mexico City located close to
active volcanoes demonstrate how infrastructure must build resilience to the effects
of volcanic activity, requiring permanent monitoring and accurate and reliable hazard
assessment. The exceptionally dynamic nature of volcanic systems results from everevolving pressure and temperature conditions that control not just when, but also how
an eruption takes place. Indeed the greatest difficulty in volcanic eruption forecasting is
to correlate the evolution of the geochemical and geophysical signals recorded at the
surface with magma transfer at depth, and to determine whether the magma will be able

to erupt. This process-focused session hopes to draw an array of cross-disciplinary
topics that aim to quantify dynamic magmatic processes, including experimental
volcanology, volcano monitoring, petrography, remote sensing and modelling. Topics
could include the generation and storage of magmas in the crust; their activation
and mobility; interaction of those magmas with host rocks; interpretation of volcanomonitoring signals, eruption precursors, magnitudes, and timescales; the transport
of multi-phase magmas; crystallisation and vesiculation in response to pressure and
temperature changes; 3D and 4D textural studies and their links to magmatic processes;
and advancements in hazard assessment. We hope that the session will generate
synergy across topics, helping link the surface expressions of volcanic unrest to their
underlying processes.

S1.21 | State of the Volcanic Hazard Map
On behalf of the Hazard Mapping Working Group of the IAVCEI Commission on Hazard and Risk

CONVENERS:

Jan Lindsay | University of Auckland, New Zealand • j.lindsay@auckland.ac.nz
Eliza Calder | University of Edinburgh, Scotland • eliza.calder@ed.ac.uk
John Ewert | USGS, USA • jwewert@usgs.gov
Mary Anne Thompson | University of Auckland, New Zealand • m.thompson@auckland.ac.nz
Shinji Takarada | Geological Survey of Japan • s-takarada@aist.go.jp
Heather Wright | USGS, USA • hwright@usgs.gov

Volcanic hazard maps are visual, spatial depictions of the areas that could be
potentially impacted by volcanic phenomena. Hazard maps can represent a common
reference point for discussion and mitigation of volcanic risk when developed,
communicated, and used appropriately, as they put all parties quite literally “on the
same page” of hazard information. Although most volcanic hazard maps show similar
types of content, such as hazard footprints or zones, they vary greatly in input data,
communication style, appearance, and visual design. The diversity of hazard maps
around the world stems from a range of factors, including differences in map purpose,
the specific methodology used, the level of understanding of past eruptive history of
the volcano, the prevailing scientific and cartographic practice at the time, the status

of volcanic activity, and the local agency standards or policy requirements in place.
This session welcomes discussion around the development, use and effectiveness
of volcanic hazard maps. We encourage submissions that address techniques and
rationales used to develop maps, and approaches and experiences regarding how
hazard maps are interpreted and used by different groups. We particularly welcome
submissions that discuss how deterministic and probabilistic modelling outputs and
uncertainties are incorporated into maps. This session is proposed on behalf of the
Hazard Mapping Working Group of the IAVCEI Commission of Volcanic Hazard and
Risk, which is facilitating a number of activities to enable sharing of volcanic hazard
map experiences.
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S1.22 | Mapping volcanoes for hazard assessment, resource-management, and building cultural value
of the territory

CONVENERS:

Federico Lucchi | University of Bologna (Italy) • federico.lucchi@unibo.it
Roberto Isaia | INGV Naples (Italy) • roberto.isaia@ingv.it
Natalia Pardo | Los Andes University (Bogotá, Colombia) • n.pardo@uniandes.edu.co
Nobuo Geshi | Geological Survey of Japan, AIST • geshi-nob@aist.go.jp

This session will deal with updated examples of geological mapping in volcanic
areas as essential inputs for robust analyses of physical volcanology and modeling,
hazard evaluation, resource-exploration, and land-planning (including resourcemanagement, and building cultural appropriation of the territory). The focus will be
on the role of volcanic maps as fundamental tools for multidisciplinary research and
decision-making processes on territorial management, for increasing resilience and

Disaster Risk Reduction. The center of the interest in this session is how to present
the geological information in maps, and which information should be displayed, so
that maps could be useful for stakeholders interested in hazard and environmental
management, risk mitigation, landcare, geo-cultural heritage, and sustainable
development.

S1.23 | Volcanic-hydrothermal systems: structure, dynamics, monitoring and hazards
CONVENERS:

Matteo Lupi | University of Geneva, Geneva, Switzerland • matteo.lupi@unige.ch
Adriano Mazzini | University of Oslo, Centre for Earth Evolution and Dynamics, Oslo, Norway • adriano.mazzini@geo.uio.no
Tullio Ricci | Istituto Nazionale di Geofisica e Vulcanologia, Roma, Italy • tullio.ricci@ingv.it
Alessandra Sciarra | Istituto Nazionale di Geofisica e Vulcanologia, Roma, Italy • alessandra.sciarra@ingv.it

Volcano-hydrothermal systems (VHS) are often characterized by deep-rooted
plumbing networks. Multiphase fluid flow processes are responsible for
advective and diffusive processes, heat transfer from magma and complex
geochemical reactions. Volcanic fluids may migrate laterally in the subsurface
and interact with sedimentary rocks hence triggering thermo-metamorphic
reactions and additional overpressure. VHS are shallower expressions of ongoing deep processes and may provide key information about volcanic unrest.

The session welcomes contributions related to VHS and including:
1. characterization of VHS structure and dynamics by means of geophysical,
geochemical and multidisciplinary investigations;
2. development of new techniques and strategies for the monitoring of VHS dynamic
processes;
3. experimental and numerical studies and modeling of VHS;
4. influence of local and regional volcanic and tectonic processes on VHS;
5. identification and study of precursors of unrest and eruptive phases;
6. assessment of VHS derived hazards.
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S1.24 | Volcanic Islands: from hazard assessment to risk mitigation
CONVENERS:

Enrica Marotta | INGV-Osservatorio Vesuviano-Italy • enrica.marotta@ingv.it
Federico Di Traglia | Dipartimento Scienze della Terra, Università degli Studi di Firenze • federico.ditraglia@unifi.it
June Okada | Volcanology Research Department, Meteorological Research Institute, JMA Japan • jun@mri-jma.go.jp
Daniele Casalbore | Dipartimento Scienze della Terra, Sapienza Università di Roma • daniele.casalbore@uniroma1.it
Luca D’Auria | INVOLCAN Tenerife-Spain • ldauria@iter.es
Filippo Zaniboni | Dipartimento di Fisica e Astronomia, Alma Mater Studiorum - Università degli Studi di Bologna • filippo.zaniboni@unibo.it

Volcanic islands have a very peculiar context for reconstruction of volcanic
activity, hazard assessment, implementation of monitoring networks, up to
emergency planning and risk mitigation strategies. Furthermore, volcanic islands
and the surrounding coastal areas are prone to non-eruptive geohazards, such
as landslides and earthquakes that can also trigger tsunamis affecting the nearand far-field. Other hazards may result from atmospheric phenomena (hurricanes,
monsoons and cyclones), shallow mass-wasting processes (mudflow and rock
falls or retrogressive erosion at submarine canyon) and/or floods.
The geography of volcanic islands poses serious problems in the development
of modern volcano monitoring systems. The search for new methodologies and
new technologies, both on-shore and off-shore, specifically designed for volcanic
islands is a necessary scientific and technological challenge.
The separation from mainland or central government brings not only physical

limitations, such as difficult accessibilities and political/financial isolations, but
also opportunities to develop their unique georesources and culture. Therefore,
correct understanding of their communities in both earth science and sociology
is a primary task for any stakeholders who challenge volcanic risk mitigation.
Along with development of multiparametric monitoring systems, the estimation
of vulnerability to eruptive and non-eruptive activities, study of hazard and risk
perception are key topics to be discussed.
The objective of this session is to encourage the exchange of experiences on
volcanic islands in order to identify best practice in hazard assessment, monitoring
techniques and risk mitigation strategies.We encourage multidisciplinary
contributions that observe, quantify, or model hazard in volcanic islands and in the
surrounding coastal areas.

S1.25 | New analytical techniques for understanding volcanic systems, from magma generation
to the emplacement of volcanic products

CONVENERS:

Daniela Mele | Istituto Nazionale di Geofisica e Vulcanologia - sezione di Napoli, Italy • daniela.mele@uniba.it
Fabio Dioguardi | British Geological Survey, United Kingdom • fabiod@bgs.ac.uk
Pierfrancesco Dellino | University of Bari, Italy • pierfrancesco.dellino@uniba.it
Tobias Dürig | University of Otago, New Zealand • tobias.durig@otago.ac.nz

The development of new tridimensional (3D) analytical techniques represents a
new frontier in the world of modern volcanology. These advances not only offer an
important and reliable information on vesiculation, degassing and crystallization
processes but can also give information on the transportation capability of pyroclastic

particles into the atmosphere. Hence these novel approaches have the potential to
contribute both to understanding eruption dynamics and volcanic hazard.
Through this session, we invite contributions dealing with these 3D techniques in any
field of volcanology from subsurface to aerial volcanic dynamics.
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S1.26 | Volcanic ash: from monitoring to impacts

This session has the sponsorship and support of the IAVCEI Commission on Explosive Volcanism and the IAVCEI Commission on Tephra Hazard Modelling

CONVENERS:

Takahiro Miwa | National research institute for earth science and disaster resilience (NIED) • miwao@bosai.go.jp
Costanza Bonadonna | Université de Genève • Costanza Bonadonna@unige.ch
Nobuo Geshi | National Institute of Advanced Industrial Science and Technology (AIST) • geshi-ob@aist.go.jp
Marco Pistolesi | University of Florence - Earth Sciences Dept. • marco.pistolesi@unifi.it
Alexa Van Eaton | USGS Cascades Volcano Observatory • avaneaton@usgs.gov
Sara Barsotti | Icelandic Meteorological Office • sara@vedur.is

Explosive eruptions can represent serious hazards at the ground and aloft, including
health issues from inhaling volcanic gas and ash, harming buildings and infrastructure
from heavy tephra fallout, and damaging aircraft engines. Real-time monitoring
and modelling of volcanic ash dispersal are powerful tools for understanding the
mechanisms driving and affecting these processes and also to assess and mitigate
the associated hazards. During an eruption it is crucial to (1) rely on a robust monitoring
system capable to detect and possibly estimate ash cloud properties, (2) quantify
and estimate eruptive source parameters in real-time, (3) provide timely forecasts of

ash transport and fallout and 4) integrate this quantitative information into an hazard
perspective either on local scale (vulnerability of buildings) and distal scale (air navigation
service disruption). This session welcomes all contributions presenting effective ways
to integrate ground measurements, remote sensing and in-situ observations, and
numerical models for a reliable assessment of tephra hazards. Contributions of both
general modeling and individual case-studies are welcome. We particularly encourage
contributions showing how this integration has been possible within an operational
framework during on-going eruptions, to facilitate and support crises management.

S1.27 | Phreatic and hydrothermal eruptions: processes, deposits, and hazards
This session has the sponsorship and support of the IAVCEI Commission on Explosive Volcanism

CONVENERS:

Tomaso Esposti Ongaro | Istituto Nazionale di Geofisica e Vulcanologia, Italy • t.espostiongaro@ingv.it
Bettina Scheu | Department of Earth and Environmental Sciences, Ludwig-Maximilians-Universität, Munich, Germany • b.scheu@lmu.de
Jean-Christophe Komorowski | Institute de Physique du Globe de Paris, France • komorow@ipgp.fr
Cristian Montanaro | School of Environment, University of Auckland, New Zealand • c.montanaro@auckland.ac.nz
Mauro Rosi | Dip.to di Scienze della Terra, Università di Pisa, Italy • mauro.rosi@dst.unipi.it
Corentin Caudron | Department of Geology, Ghent University, Netherlands

Steam-driven eruptions, often being termed hydrothermal or phreatic eruptions or
explosions, are relatively frequent phenomena occurring at active volcanoes, hydrothermal
fields and in rather pristine settings, e.g. heralding magmatic/phreatomagmatic eruptions.
The circulation of fluids heated by the magmatic source promotes the increase of pore
pressures as well as alteration of the host-rock changing its petrophysical properties
(e.g. porosity, permeability strength). Overpressurization of the shallow hydrothermal
system can develop gas and mixed gas-liquid jets, pyroclastic density currents and
lateral blasts, often accompanied by intense ballistic showers, and trigger or be caused
by sector collapses or landslides. These phenomena, whose violence depends on the
explosivity of the fluids driving them, and on the petrophysical properties of the hostrocks, pose serious threats to populations leaving around active systems and to tourists,

increasingly visiting volcanic and hydrothermal areas. Due to the complex and still largely
unknown interaction of the magmatic and hydrothermal systems, steam-driven eruptions
are among the most sudden and unpredictable volcanic phenomena. Their study is
hindered by the largely incomplete stratigraphic record, the partial understanding of the
underlying physical processes, and by the fact that such eruptions often manifest few,
low-amplitude and unclear precursors in geophysical and geochemical signals. This
session invites contributions from a broad range of disciplines (from field geological
observations to geophysical and geochemical monitoring, from physical modelling to
laboratory experiments and numerical simulation) on phreatic and hydrothermal eruptions,
including reports and lessons learned from recent events, to summarize our current state
of knowledge on steam-driven eruptions and discuss future research directions.
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S1.28 | Volcanic processes: magma transport, storage and eruption
This session has the sponsorship and support of the IAVCEI Commission on Explosive Volcanism

CONVENERS:

Laura Pioli | University of Geneva Switzerland • laura.pioli@unige.ch
Daniele Andronico | INGV Catania (Italy) • daniele.andronico@ingv.it
Lucia Gurioli | Laboratoire Magmas et Volcans, Université Clermont Auvergne • lucia.gurioli@uca.fr
Ulrich Kueppers | Ludwig Maximilians University Munich, Germany • u.kueppers@lmu.de
Mattia de Michieli Vitturi | INGV Pisa (Italy) • mattia.demichielivitturi@ingv.it

Magmatic fragmentation is one of the leading process driving the explosivity of
eruptions, controlling the size distribution of pyroclastic particles exiting the vent
and strongly affecting dispersal of tephra. It is also a complex process, driven by
the dynamic response of magma to shearing, cooling, and depressurization in the
conduit. Because of intrinsic and extrinsic conditions, the dynamics of an eruption
as well as the efficiency of fragmentation can vary significantly. Quantifying and
forecasting fragmentation conditions and outcomes is a challenging but crucial task
but for the quantification of the eruption dynamics and proper hazard assessment.
For this reason, it requires a synergistic collaboration between different expertise
and the application of field, laboratory, and numerical techniques. In this session,
we foster discussion on the understanding of fragmentation processes, their role
in various eruptive dynamics (Hawaiian, Strombolian, Vulcanian to Plinian), and

the contribution of pre-eruptive processes and magma properties in controlling
the specific fragmentation regimes, based on traditional or innovative research
techniques.
In particular, we welcome contributions on:
··geophysical monitoring for real-time or high precision quantification of particle size
distributions, and its relationship with the eruptive dynamics;
··field studies reconstructing size distributions of tephra deposits;
··studies linking particle shapes and textures to fragmentation conditions;
··experiments and numerical modeling studies defining conditions required for the
onset of fragmentation regimes and their transitions;
··multidisciplinary techniques proposing novel models and approaches in unraveling
the dynamics of magmatic fragmentation.

S1.29 | Reconstructing the recent histories of active volcanic system as a key for volcanic hazard
assessment: Developing new tools and sharpening old ones

CONVENERS:

Paul Renne | Berkley Geochronology Center and Department of Earth and Planetary Sciences, University of California, Berkley, USA • prenne@bgc.org
Anita Di Chiara | SoGEES, Plymouth University, Drake Circus, Pl1 8AA Plymouth, UK • dichiaraanita@gmail.com *Early Career Scientist
Fabio Speranza | Istituto Nazionale di Geofisica e Vulcanologia, Rome, Italy • fabio.speranza@ingv.it

Reconstructing in great detail the chronologies of individual active or
“dormant” eruptive centers is crucial for volcanic hazard assessment. Multiple
geochronometers are required to address the range of problems considered, and
their seamless intercalibration is improving as standards of accuracy and precision
have increased. This session seeks to highlight the state of the art in volcanic
applications of both radioisotope-based geochonometers (e.g., Ar/Ar, 14C,
230Th/U), cosmogenic isotopes (e.g., 3He, 10Be, 21Ne, 26Al), dosimetry-based

methods such as optically-stimulated luminescence, and other techniques such
as those based on paleomagnetic secular variation. The focus is to investigate
geochronometers applied to the last few tens of thousands of years’ volcanic
events, and their time-resolution and limits. Contributions on case histories from
active volcanic centers, methodological refinements, and inter-chronometer
comparisons are particularly encouraged.
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S1.30 | Environmental and societal impacts of past volcanic eruptions: integrating the geosciences
with the historical, anthropological, and archaeological sciences

This session is endorsed by the PAGES working group VICS – Volcanic Impacts on Climate and Society (http://www.pastglobalchanges.org/ini/wg/vics/intro)

CONVENERS:
Felix Riede | Aarhus University, Denmark
Christopher Harpel | US Geological Survey-USAID Volcano Disaster Assistance Program, USA
Celine Vidal | Cambridge University, UK
Francis Ludlow | Trinity College, Eire
Martin Bauch | Leipzig University, Germany
Karen Fontijn | University of Oxford, UK
Volcanic eruptions and their downstream environmental impacts are major hazards for societies in the
immediate vicinity of a given volcano as well as to those further removed. Eruptions occur along a time
continuum, intersecting geology, history, anthropology, and archaeology, and are often recorded in
more than one medium. Although researchers from each discipline often work in isolation, integrating
data between sciences can provide an exceptionally rich and detailed record of volcanic activity. Yet,
comparing the timing and magnitude of volcanic eruptions to climate variability and societal events,
and inferring underlying direct or indirect causal relationships, is important, given uncertainties in
observations, paleoclimate estimates, and model simulations. For example, an eruption may impact
a society such that it is recorded in oral traditions, but is only accessible with specific cultural
and linguistic skills. Many cultures also have extensive written records, but these documents are
sometimes physically fragile, not in centralized locations, and require specialized knowledge to read
and interpret. In many regions, pre-colonial trade networks and complex colonial histories caused
documents recording eruptions to be dispersed, sequestered, and forgotten in archives far from the
volcano. Deposits apparent in the geological (palaeoenvironmental) and archaeological (palaeosocietal)

records can provide insight into an eruption’s impacted area and dynamics; evidence for an eruption’s
societal impact is sometimes present in these archaeological and anthropological records also. Each
data source records unique aspects and details of an eruption. Combining methods from multiple
disciplines provides a more detailed understanding of the number, timing, circumstances, and impact
of eruptions. Multidisciplinary methods are critical in regions lacking eruption chronologies, but can also
yield important insights at volcanoes with highly constrained eruption histories. At any volcano, such
information is fundamental to appropriately assessing its hazards. This session aims to present stateof-the-art results on volcanic impacts on climate and society, using ice-core, geological, historical and
archaeological records of volcanic eruptions and their climatic and societal impacts at various spatial
and temporal scales. We welcome presentations on multidisciplinary research combining geological,
historical, anthropological, archaeological, or other methods to understand an eruption, a volcano’s
eruption history, or the societal impact of such events. We hope to discover and discuss new results
on the history, archaeology and anthropology of direct or indirect climatically mediated consequences
on past human societies.

S1.31 | The impact of volcanic lakes on society: from lake legends to lake degassing
CONVENERS:

Dmitri Rouwet | Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Bologna, Italy - corresponding proponent: dmitri.rouwet@ingv.it
Cabassi Jacopo | Institute of Geosciences and Earth Resources, CNR, Firenze, Italy, early career scientists
Christenson Bruce | Geological and Nuclear Sciences, Lower Hutt, New Zealand
Caudron Corentin | Université Libre de Bruxelles, Brussels, Belgium | University of Ghent, Ghent, Belgium | Royal Observatory of Belgium, Uccle, Belgium, early career scientists
Tanyileke Greg | Institute de Récherches Géologiques et Minières, Yaounde, Cameroon
Mora-Amador Raul | Escuela Centroamericana de Geología, Universidad de Costa Rica, San José, Costa Rica | Laboratorio de Ecología Urbana, UNED, San José, Costa Rica

Nearly 500 volcanoes worldwide host a lake in their edifice, with about 10% of them topping active

volcanic-hydrothermal systems in craters at volcano summits. Volcanic lakes are the intersection of
the groundwater table and the surface; a window to look into the underlying volcanic system. Due
to the large amount of water directly available, volcanic lakes, intrinsically “the wettest volcanoes”,
pose a direct risk for the surrounding areas. Active crater lakes are prototype settings for phreatic
eruptions, that are able to violently expel large amounts of water, potentially triggering lahars. Hyperacid lakes degas HCl and SO2, as volcanic plumes do, acidifying the local rain or hydrologic systems,
hence affecting agricultural activity. “Nyos-type” lakes store CO2 and CH4 in their bottom waters that

can be released upon an internal or external trigger, asphyxiating people and cattle at worst. These
dynamics lead to the fact that volcanic lakes (1) need thorough monitoring setups as they pose a
direct risk to people, (2) are sources of livelihood, and (3) provide insights into the depths of volcanichydrothermal systems. This session seeks presentations that comprise a wide range of research areas:
from geophysics to geochemistry, from limnology to biology, from numerical to analog modeling, from
hazard assessment to volcano monitoring. Moreover, legends, myths and historical reports from past
centuries will help to trace back how certain lakes behaved in the past (and hence, will behave in the
future), and how these “mystical” lakes are lived and believed by various ethnic groups.
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S1.32 | Analysis, monitoring and modelling of flank dynamics and mass-wasting: from source to society

and back again

This session has the sponsorship and support of the IAVCEI Commission on Explosive Volcanism and the IAVCEI Commission on Tephra Hazard Modelling

CONVENERS:

Matteo Roverato | Yachay Tech University, Ibarra, Ecuador • roteo@hotmail.com
Alessandro Bonforte | Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Catania – Osservatorio Etneo • alessandro.bonforte@ingv.it
Benjamin van Wyk de Vries | Université Clermont Auvergne • France. ben.vanwyk@uca.fr
Federico Di Traglia | Dipartimento di Scienze della Terra, Università degli Studi di Firenze, Italy • federico.ditraglia@unifi.it
Luke Bowman | Michigan Technology University, Michigan, USA • Ljbowman@mtu.edu
Felix Gross | University of Kiel, Institute of Geosciences, Geophysics, Germany • felix.gross@ifg.uni-kiel.de
Mass-wasting in volcanic environment, both on-shore and subaqueous, comprises a wide spectrum
of phenomena, from large lateral collapse to shallow debris remobilization that represent a major
threaten for societies. Slope stability ranges from slow and continuous to sudden and catastrophic
and the interpretation of such events is challenged by the complex and evolving interactions between
tectonic, magmatic, fluid, and gravitational processes. The moving masses can behave in different
ways depending on water content and flow rheology and can demonstrate different modes from
flank spreading or collapse to granular or viscous flow. Water plays an important role in the transport
and emplacement mechanisms of the flows, enhancing their run-out and destructive power. Many
volcanoes worldwide are located in tropical, high-precipitation environments or are covered by snow
or glaciers, which exacerbates the potential for landslides, ahars and debris avalanches. In most

cases, volcano slopes continue below sea level and also subaqueous volcano flanks can be prone
to mass wasting, often affected by terrestrial volcano builtup and activity. This session encourages
multidisciplinary contributions from both earth and social
scientists that critique, explain and discuss how high-resolution vulnerability and risk analysis and
volcanic mass flow studies are necessary to reduce disaster risk within vulnerable populations.
We expect contributions that integrate field-based geological and geochemical studies,
geomorphological mapping, geophysical investigations, remote sensing and analytical, numerical
and analogical modelling. Success hinges on mutual trust between the scientific community and
society, where scientific advancements can be better understood by everyone, and where scientists
can understand their audience.

S1.33 | Volcanic degassing: insights into volcanic processes, impacts and hazard
CONVENERS:

Giuseppe Salerno | Istituto Nazionale di Geofisica e Vulcanologia, Osservatorio Etneo, Italy • giuseppe.salerno@ingv.it
Carlo Cardellini | University of Perugia • carlo.cardellini@unipg.it
Fátima Viveiros | Research Institute for Volcanology and Risk Assessment (IVAR) – University of the Azores • maria.fb.viveiros@azores.gov.pt
Pasquale Sellitto | Laboratoire de Météorologie Dynamique, UMR8539, CNRS – École Normale Supérieure/Un. Pierre et Marie Curie/École Polytechnique, Paris, F • psellitto@lmd.ens.fr
Andrew McGonigle | University of Sheffield, Department of Geography, United kingdom • A.McGonigle@Sheffield.ac.uk
Franco Tassi | University of Florence, Department of Earth Science, Italy • franco.tassi@unifi.it
Volcanoes release gas, ash and aerosols particles into the atmosphere during explosive episodes and
quiescent stages from vents, fumarole and soil diffuse degassing. Understanding gases dissolved
in magma, and measuring their emissions is crucial to characterising states of unrest and evaluates
impacts on health, atmospheric composition and the environment. Ranging from astonishing plume
emissions to silent exhalation through soils, volcanic degassing exerts a dominant role in forcing the
timing and nature of unrests and volcanic eruptions. Volcanogenic emissions have strong impacts
on the Earth’s radiation budget and climate over a range of temporal and spatial scales. Sulphate
may lead to global dimming and a decrease in Earth’s surface temperatures for years, similarly
halogens can perturb the troposphere causing depletion of stratospheric ozone layer. Direct and

indirect gas effects may also impact on local-to-regional air quality seriously affecting biosphere
and environment, and the continuous release of gas from soil may pose long-term health-hazards in
both outdoor and indoor environment. Gases are measured and monitored via a range of direct-field,
remote sensing and laboratory sampling techniques, such as to gain insights into both subterraneansurface processes and the extent of real-time and time-averaged volcano’s impacts in concert with
geophysical data and modelling. This session focus on the state of the art and multi-disciplinary
science concerning all aspects of volcanic degassing and impacts of relevance to the volcanology,
environment, atmospheric/climate science and hazard assessment. We invite contribution discussing
how we go from observations to synoptic understanding of volcanic processes and their impacts.
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S1.34 | Volcanoes from the space
CONVENERS:

Giuseppe Solaro | CNR-IREA • solaro.g@irea.cnr.it
Pietro Tizzani | CNR-IREA • tizzani.p@irea.cnr.it
Thomas Walter | GFZ • twalter@gfz-potsdam.de
Christian Bignami | INGV • christian.bignami@ingv.it
Luca Merucci | INGV • luca.merucci@ingv.it
Elisa Carboni | University of Oxford • elisa@atm.ox.ac.uk

The study of volcanic areas and the continuous monitoring during pre-eruptive and
eruptive phases is crucial to forecast and follow the evolution of volcanic crises.
The knowledge of volcanoes behaviour is essential, allowing the multi hazards
characterization of these areas, for increasing the preparedness of urban settlements
and infrastructures affected by incoming eruption. In this respect, satellite remote
sensing sensors can provide valuable information.
In recent years, the number of satellite platforms equipped with new generation
sensors, such as ESA SENTINEL, GOES and HIMAWARI instruments, greatly
increased providing new opportunities towards data integration and multi-sensor
data exploitation. These novel space technologies allow unprecedented accuracies
at different spatial and temporal resolutions of the geophysical parameters used to
monitor the volcanic activity from space, and provide the geoscience community
with new very large datasets that can greatly improve our understanding of the
volcanic behaviour before, during and after eruptive crises.

The scope of this session is to bring together recent advances in the domain of
Earth Observation data dealing with new or consolidated methodologies focused
on multi-sensor data integration, with the objective to give new insights on
volcano dynamics and related hazards. The session is focused on applications
and methodologies based on Synthetic Aperture Radar (SAR), optical and thermal
infrared imagery. Contributions are expected, but not limited to the most up to
date research on remote sensing data exploitation and integration, aiming at the
improvement of the knowledge of volcanic processes and related hazard for:
• impact and risk reduction of eruptions
• volcanic clouds characterisation of ash and gases
• lava field emplacement
• imaging, analysis and modelling of the volcano deformation by classical DInSAR
• modern multi-temporal DinSAR for long term monitoring

S1.35 | Using quantitative petrology to inform volcano monitoring
CONVENERS:

Michael Stock | Department of Earth Sciences, University of Cambridge, U.K. • ms2368@cam.ac.uk
Victoria Smith | Research Laboratory for Archaeology & the History of Art, University of Oxford, U.K • victoria.smith@arch.ox.ac.uk
Geoff Kilgour | GNS Science, Wairakei Research Centre, New Zealand • G.Kilgour@gns.cri.nz

Recent advances in analytical, experimental, and modelling techniques have
given petrologists access to new information about magmatic processes and the
timescales over which they operate. This information is now sufficiently detailed to
allow integration of petrologic records with deformation, seismic and gas emission
data measured at the Earth’s surface. In dormant or restless volcanic systems,
eruptions may not have been directly observed since the advent of modern monitoring
techniques and, in these cases, petrologic constraints can provide clues about preeruptive behaviour and the types of activity that might precede future eruptions.
In recently-active systems, petrologic analyses can help to constrain disparate
monitoring signals detected in the build-up to eruptions. Hence, quantitative

petrology now represents a valuable tool that can be incorporated into volcano
monitoring strategies and aid in hazard mitigation.
We invite presentations that use novel petrologic tools to attain information that could
aid in volcano monitoring. This includes studies looking at: (1) the compositional
and structural evolution of sub-volcanic systems, (2) changes in the chemical or
physical state of magmas prior to eruption, particularly where these trigger eruptions
or dictate eruption frequency and style, (3) timescales of pre-eruptive magmatic
processes. In particular, we encourage multi-disciplinary studies that combine
petrologic information with deformation, seismicity or gas emission datasets in
active volcanic systems.
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S1.36 | Hazard assessment of pyroclastic density currents and lahars: current capabilities and new
strategies for comprehensive uncertainty quantification

CONVENERS:

Pablo Tierz | British Geological Survey, The Lyell Centre, Edinburgh, UK • pablo@bgs.ac.uk - University of Edinburgh, School of Geosciences, Edinburgh, UK • v1ptierz@ed.ac.uk
Andrea Bevilacqua | University at Buffalo, Department of Geology, Buffalo, NY, USA • abevilac@buffalo.edu
Stuart Mead | Massey University, Institute of Agriculture and Environment, Palmerston North, New Zealand • S.Mead@massey.ac.nz
Fabio Dioguardi | British Geological Survey, The Lyell Centre, Edinburgh, UK • fabiod@bgs.ac.uk
Elaine Spiller | Marquette University, Department of Mathematics, Statistics and Computer Science, Milwaukee, WI, USA • elaine.spiller@marquette.edu
Laura Sandri | Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Bologna, Bologna, Italy • laura.sandri@ingv.it

Pyroclastic Density Currents (PDCs) and lahars are some of the most devastating
phenomena that may happen during, and after, a volcanic eruption. Their potential
for destruction is huge and warning times are often too short to protect populations
from these flows once triggered. Therefore, both land planning and emergency
evacuation plans need to be designed well in advance of a volcanic crisis.
However, major uncertainties affecting the eruption occurrence, its phenomenology
and potential flow impacts typically hinder a precise (deterministic) quantification
of volcanic hazard. This demands the development of methodologies that, merging
geological/geophysical data and physical/statistical modeling, are able to specify
the probability of various eruption scales, source locations, flow types, and

boundary conditions that influence the flow hazard.
Using this information, Civil Protection authorities and stakeholders will be able
to improve their awareness of what is known and what is unknown and use this
knowledge to better protect the local communities. This becomes even more
important in densely populated regions, where exposure to volcanic risk is largest.
In this session, we seek to bring flow modelers and hazard analysts together to
discuss about the current methodologies to quantify PDC and lahar hazard (and
related uncertainties) as well as to identify novel strategies, including model
development, that can help improve flow hazard assessments worldwide.

S1.37 | The role of the GEO-GSNL initiative in improving the knowledge of volcano dynamics and hazard
This session is sponsored by EPOS and GEO-GSNL, the Supersite partnership

CONVENERS:

Elisa Trasatti | Istituto Nazionale di Geofisica e Vulcanologia, Rome, Italy • elisa.trasatti@ingv.it
Michelle Parks | Icelandic Meteorological Office, Reykjavík, Iceland • michelle@vedur.is
Luis E. Lara Pulgar | Servicio Nacional de Geologia y Mineria, Santiago, Chile • luis.lara@sernageomin.cl

The GEO – Geohazard Supersite and Natural laboratories initiative (GSNL) is a
voluntary international partnership encouraging investigations of volcanic and
earthquake hazards at selected ‘Supersites’. It aims to improve, through an open
science approach, geophysical scientific research and geohazard assessment.
Since 2007, GSNL has grown to become a network of 11 Supersites, which
beyond promoting open, full and easy access to data, aims to share innovation in
technologies and communication models and to foster global scientific community
collaboration over the Supersites. GSNL is fully compliant with Priority 1 of the
Sendai Framework for Disaster Risk Reduction, since each Supersite is a hub for
all the scientific results and through its managing institute is able to rapidly and
effectively disseminate the scientific information to decision makers.

The main objective of the session is to present and discuss the progress and stateof-the-art in scientific exploitation and interpretation of results obtained from remote
sensing and in-situ data for volcanic hazards. The session welcomes contributions
from all the Supersites (well established and new) on both scientific results and
technological aspects, as well as contributions showing how the new geohazard
science is being taken up by decision makers for Disaster Risk Management. We
also welcome contributions discussing how the GEO Supersite framework can be
used to promote multidisciplinary investigations of volcanic systems, targeting
for instance the assessment of environmental, economic and social impacts of
volcanic eruptions.
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S1.38 | The contribution of experimental and numerical investigations of eruptive processes
for improving hazard assessment at volcanoes

This session is under the aegis of the IAVCEI Commission on Explosive Volcanism

CONVENERS:

Alessandro Vona | Università di Roma TreDel Bello E. (INGV Roma) • alessandro.vona@uniroma3.it.
Antonio Capponi | Durham University
Mattia De’ Michieli Vitturi | INGV Pisa
Diego Perugini | Università di Perugia
Kelly J. Russell | University of British Columbia
Volcanic eruptions are complex, dynamical phenomena resulting from a variety of physico-chemical
processes. These include, e.g., magma mixing, mingling and crustal assimilation, nucleation, growth
and segregation of bubbles and crystals, decompression, flow, shearing, volatiles escape and
fragmentation, occurring over a relatively wide range of temperatures, pressures, stresses and time
scales. Most of these processes occur at depth and are not accessible for direct observation, but
are crucial factors affecting if a volcanic eruption will be more hazardous than others. On one side,
laboratory experiments allow expanding the range of observations, by taking advantage of a controlled
and simplified environment to 1) isolate and investigate the fundamental physical processes behind
the observed eruptive dynamics; 2) provide systematic, repeatable and quantitative results in terms
of key physico-chemical parameters. On the other side, experimental dataset represents the building
block of numerical simulations, that have the power to illustrate the complex correlations between flow
parameters and the physical processes that affect volcanic eruption dynamics.

The recent development of new experimental techniques, the use of both natural and analogue
materials, and the shift in numerical models from 1D steady-state, homogeneous and equilibrium to
2D, transient, multiphase and disequilibrium flow assumptions, improved our knowledge on a wide
range of eruptive mechanisms. These advancements allowed us to better describe the dynamics of
magma ascent along volcanic conduits, the mechanisms of column collapse and to constrain the
dynamics of PDCs and/or fall out, which are crucial to define eruptive scenarios and their impact on
society and the environment.
In this session, we welcome innovative and multidisciplinary contributions on volcanic problems relying
on laboratory experiments and their integration in numerical models of volcanic eruptions. These
include, but are not limited to (i) magma chambers processes, (ii) dynamics of magma ascent along
volcanic conduits, as well as (iii) eruptive mechanisms and pyroclast deposition.

S1.39 | Imaging active volcanoes and analyzing temporal and spatial scale electromagnetic

and geophysical signals preceding eruptions - Dissemination of the information on possible scenarios

CONVENERS:

Jacques Zlotnicki | Laboratoire Magmas et Volcans, Université Clermont Auvergne • jacques.zlotnicki@wanadoo.fr
Antonio Troiano | INGV Naples (Italy) • antonio.troiano@ingv.it
Yoichi Sasai | Tokai University, Japan • yosasai@zag.att.ne.jp
Maria Giulia Di Giuseppe | INGV Naples (Italy) • mariagiulia.digiuseppe@ingv.it
Volcanic eruptions can result in serious loss of life, economic disaster and longer-term threats to
global air traffic. Furthermore, the urbanization and densification of populations on well-known active
and dangerous volcanoes unavoidably increases the likelihood of an increase in these hazards.
Developing basic understanding of the possible dynamical behaviors of all of the World’s most
active volcanoes is a primary aim of volcano researchers. It first requires integration of physical and
geological knowledge in rigorous modeling’s which can be approached by scanning the electrical
resistivity distribution with depth. Thus, volcanic settings can be reconstructed at different scales,
ranging from hundred of meters to several kilometers depth. This knowledge contributes to the
setting of effective ‘real-time’ monitoring systems that provide various independent geophysical,
geochemical and other volcanological data for identifying the physical state of each active volcano,
its potential eruption style and its evolution through time. While uniform monitoring of all the World’s
volcanoes is still a distant dream, significant multi-parameter data have been obtained on a few
important volcanoes and a synthesis of interrelationships between the various data before, during

and after serious eruptions should now be carefully appraised. For example, electromagnetic
signals may appear weeks to years before an eruption, weak uniform ground deformation may
occur both with, and without, episodes of seismic activity, while geochemical data may indicate
anomalies in gas and/or water composition and flux. Modeling of the volcano processes involved on
a particular volcano needs to explain how each all of these independent data contribute to the overall
observed behavior. The early objective of the session is to collect cases of electric, magnetic and
electromagnetic investigations which highlight the structure, the eruptive history and the dynamics
of volcanoes.
The final objective is to combine and cross-correlate all signals (time, spatial scale, etc) in order
to identify the potential for increased activity and to identify the likely eruptive scenarios involved.
Careful cases studies are particularly encouraged. Discussion on how information and communication
should be handled when scientists are facing uncertainties in possible eruptive scenarios is in the
scope of this session.
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S1.40 | Advanced Processing Techniques for Geophysical Signals Recorded at Active Volcanoes
CONVENERS:

Dr. Luciano Zuccarello | Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Catania-Ossrevatorio Etneo (Italy) • luciano.zuccarello@ingv.it

Silvio De Angelis | University of Liverpool (UK) • s.de-angelis@liverpool.ac.uk
Jesus Ibanez | Instituto Andaluz de Geofisica, University of Granada (Spain) • jibanez@ugr.es
Christopher Bean | Dublin Institute for Advanced Studies-Geophysics Section-School of Cosmic Physics (Ireland) • chris.bean@dias.ie
Andrea Cannata | University of Perugia (Italy) • andrea.cannata@unipg.it
Ivan Lockmer | University College of Dublin (Ireland) • ivan.lokmer@ucd.ie

Volcanic eruptions have social and economic impact on a global scale. They can
cause damage to infrastructure, disrupt aviation traffic, and affect both nearby
and distant populations. Volcanic risk mitigation depends critically on our ability to
forecast eruptions and to dispatch timely warnings.
Volcano monitoring is traditionally based on the analysis of seismic signals, in order
to detect unrest and identify precursors that portend eruptions. However, thanks to
rapid technological advances over the past two decades, real-time streaming of other
geophysical data types (such as infrasonic, ground deformation, continuous gravity
measurements, etc.) are now available for observatory monitoring activities. Hence,
nowadays volcano observatories routinely collect vast amount of multiparametric
data. Whilst desirable, the large size of these datasets poses a significant challenge

for manual detection and classification of geophysical volcano signals. Automatic
processing of data gathered on active volcanoes is, therefore, crucial for rapid
detection of unrest and to promptly inform authorities and issue warnings to
population at risk.
In this session, we welcome contributions focused on recent advances in geophysical
signal processing, new algorithms and tools for improved eruption monitoring, and
volcano Early Warning. This is a highly interdisciplinary session, where Analysis
and Signal Processing, Data Mining, Automatic Learning, Big Data, and Knowledge
Management are combined within the framework of Volcano Geophysics. This
session is sponsored by EPOS project.
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S2.1 | How good are we at detecting and communicating volcanic unrests and threats?
CONVENERS:

Benjamin Bernard | Escuela Politécnica Nacional, Instituto Geofísico, Ladrón de Guevara E11-253 y Andalucía, Quito, Ecuador • bbernard@igepn.edu.ec
Angela K. Diefenbach | USGS Volcano Disaster Assistance Program (VDAP), Cascades Volcano Observatory • adiefenbach@usgs.gov
Dmitri Rouwet | Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Bologna, Bologna, Italy • dmitri.rouwet@ingv.it
Heather Wright | U.S. Geological Survey and USAID Office of Foreign Disaster Assistance, VDAP, Cascades Volcano Observatory, Vancouver, USA • hwright@usgs.gov
John W. Ewert | USGS Cascades Volcano Observatory • jwewert@usgs.gov

Volcano observatories face huge responsibilities during critical periods of volcanic
unrest. Scientists must analyze monitoring data, characterize patterns of unrest,
develop conceptual models of subsurface processes, fine-tune eruptive scenarios
and, most importantly, communicate scenarios and their likelihoods to authorities
and the lay public. Preparedness by all parties involved plays a key role in a
successful crisis response. Regional and national volcanic threat assessments
have been adopted and implemented by many observatory organizations around
the world to serve both operational and educational frameworks. National-scale
synoptic assessments can be used as strategic road maps to address volcanic risk
through research, monitoring, and hazard assessment as efficiently and effectively
as possible with available resources. They can also be effective communication
tools with which to engage stakeholders, including emergency managers, elected
officials, and the public in discussions of hazards before and during volcanic crises.
Major scientific issues include the estimation of the size, timing, and dynamics of
the potential hazardous event. On the one hand, the duration of unrest can affect
scientific interpretation of subsurface process and the public’s perception of relative

risk. For example, for long-lasting periods of unrest (e.i. Campi Flegrei, Chiles-Cerro
Negro), the lack of eruption can cause a loss of confidence in scientific forecasts. On
the other hand, continuous eruptions (e.i. El Reventador, Sinabung), can also cause
the public to pay less attention to the ongoing crisis. Building trust between the
scientists and the civil society through efficient communication strategies is one key
to limit the negative impact of both eruptions and false alarms.
In this session, we propose to assess developments in each of their aforementioned
responsibilities, from an historical perspective. Communications about methodology
breakthroughs from the scientific community and emergency managers,
developments in monitoring techniques in volcanic observatories, and alert level and
eruption records from all over the world will provide a clear overview of the current
state-of-the-art, and will allow definition of contextually-adequate best practices.
We invite contributions from institutions and observatories who have faced volcanic
crises and unrest, and would like to share feedback from their scientific and
communication experiences at hazardous volcanoes.
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S2.2 | Volcanic impacts to society: using field, modelling and laboratory approaches to inform disaster

risk and resilience assessments and mitigation
CONVENERS:

Sebastien Biasse | SOEST, University of Hawai’i, USA • sbiasse@hawaii.edu
Costanza Bonadonna | Université de Genève, Switzerland • costanza.bonadonna@unige.ch
Susanna Jenkins | Earth Observatory of Singapore, Nanyang Technological University, Singapore • susanna.jenkins@ntu.edu.sg
Carol Stewart | Joint Centre for Disaster Research, Massey University/GNS Science, New Zealand • C.Stewart1@massey.ac.nz
Thomas Wilson | University of Canterbury, New Zealand • thomas.wilson@canterbury.ac.nz
Gulio Zuccaro | Centro studi P.LINI.V.S., University of Naples Federico II, Italy • giulio.zuccaro@unina.it

Volcanic eruptions can cause a range of societal impacts from local to global scales.
The severity of impact is typically a function of the hazard intensity (e.g. ashfall
load), what societal elements are exposed (e.g. people, buildings, crops, etc.), and
the vulnerability (or resilience) of those elements. Understanding volcanic impacts
and how to reduce their effects forms a cornerstone of volcanic disaster risk
reduction. Our understanding of identifying and forecasting what volcanic impacts
may occur, along with what approaches can reduce those impacts has progressed
steadily over the past decades. This session aims to explore how science can
improve management of volcanic impacts through field, modelling, and laboratory

based assessment of impacts and mitigation measures, and the translation and
application of this knowledge into volcanic risk management approaches. This
session also aims to explore how the impacts from long-duration, multiple and
cascading hazards can be assessed across complex, interdependent systems, as
well as considering the longer term issues of disruption and recovery. Traditional
risk assessment methodologies have not addressed this, yet multi-hazard impacts
over multi-stage eruptions have proven to be the most damaging and challenging
crises to forecast and manage.

S2.3 | From volcanic hazard to risk assessment: the key role of exposure and vulnerability
CONVENERS:

Costanza Bonadonna | University of Geneva, Switzerland • Costanza.bonadonna@unige.ch
Matthieu Kervyn | Vrije Universiteit Brussel, Belgium • makervyn@vub.be
Sue Loughlin | BGS, UK • sclou@bgs.ac.uk
Caroline Michellier | Royal Museum for Central Africa, Tervuren, Belgium • caroline.michellier@africamuseum.be
Scira Menoni | Politecnico di Milano, Italy • scira.menoni@polimi.it
Jenni Barclay | University of East Anglia, UK • J.Barclay@uea.ac.uk

Volcanic eruptions are characterized by multiple hazards, which pose short- and
long-term threats to people and property. Experience has shown that success in
the management of volcanic hazard and risk strongly correlates with the degree to
which proactive policies of risk reduction are in place before a volcanic crisis begins.
Such policies should ideally be developed based on comprehensive assessments
of the volcanic risk that encompass the characterization of elements at risk and
the full spectrum of vulnerability types (e.g. physical, systemic, social, economic,
institutional) associated with volcanic hazards.
At many active volcanoes, data needed to characterize the fragility of exposed
elements is insufficiently catalogued or even totally lacking, requiring the development
of new assessment strategies to overcome the scarcity of data. In addition, no

comprehensive methods for vulnerability and risk assessment are widely accepted
and, while some models identify individual interactions between volcanic hazard and
physical vulnerability, the absence of multiple dimensions of vulnerability obscures
our understanding of the real volcanic risk faced by the society.
We welcome contributions presenting novel strategies for the assessment of
exposure, vulnerability and risk; discussing ways of identifying and characterizing
elements at risk and vulnerability; combining hazard, exposure and vulnerability;
presenting vulnerability and risk assessment in a multi-hazard setting; describing
how to benefit from local knowledge through participatory risk assessment; and
showing how dynamic vulnerability and risk assessments should be in order to
increase preparedness and implement useful mitigation measures.
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S2.4 | Volcanic crisis management and evacuations: recent case studies and best practices
CONVENERS:

Stefano Ciolli | Dipartimento della Protezione Civile, Italy • stefano.ciolli@protezionecivile.it
Supriyati Andreastuti | Geological Agency, Indonesia • andreastuti@vsi.esdm.go.id
Chris Newhall | Earth Observatory of Singapore, Singapore • cnewhall@ntu.edu.sg
Joan Martì | Consejo Superior de Investigacion Cientificas, Spain • joanmartimolist@gmail.com
Carlos Cardona | Servicio Nacional de Geologia y Mineria, Chile • carlos.cardona@sernageomin.cl
Jacob Lowenstern | United States Geological Survey, USA • jlwnstrn@usgs.gov

The management of volcanic crises requires making a number of decisions, the most
drastic of which is the evacuation of people living in threatened areas. Difficulties
in carrying out an evacuation are strongly related to many different factors. Just
to mention some: the extension of the area potentially involved in dangerous
phenomena, the number of people living inside it, the condition of roads, the
vulnerability of buildings and bridges along the evacuation roads, the availability of
public means of transportation, etc.
In addition it is to be considered that these measures are often taken under high
uncertain conditions about the time, the kind and sometimes even the exact place
of the expected eruption.

In this session we would like to hear experiences from recent real cases of volcanic
crises management, with a special focus on evacuation processes (including cases
of self-evacuation or assisted evacuation of a large number of people), as well
as management of false alarm and of long lasting volcanic alerts, with additional
problems related to sheltering and accommodation. Example of exercises are also
welcome.
The session will take advantage from ideas, reflections, suggestions, good practices
and, above all, examples of how the matter has been managed and is approached
in different countries.

S2.5 | Assessing and managing volcanic hazards and risk for critical facilities
CONVENERS:

Chuck Connor | School of Geosciences, University of South Florida • cbconnor@usf.edu
Yoshi Fukushima | International Atomic Energy Agency • Y.Fukushima@iaea.org
Antonio Costa | INGV • antonio.costa@ingv.it
Elaine Spiller | University of Marquette • elaine.spiller@marquette.edu

When damaged by volcanic eruptions, critical facilities create impacts well beyond
the areas directly affected by volcanic products. Critical facilities include nuclear
and some conventional power plants, ports, dams, oil terminals, hospitals and
similar types of infrastructure. The loss of this infrastructure can create cascading
effects for populations, economies, and environmental health. Volcano scientists
have the responsibility of developing robust methods for the assessment of volcanic
hazard and risk for existing and proposed critical facilities. Often investment in such
infrastructure is so great that hazard rates of 1:1,000,000 or 1:10,000,000 per year
are considered to be significant. This places a high premium on methods to estimate

the likelihood and consequences of even rare volcanic events with low uncertainty.
This session is dedicated to presentation of new methods for the assessment of
hazard and risk to critical facilities. Contributions are encouraged that: (1) provide
insight on how to conduct hazard assessments for critical facilities, (2) document
the requirements of hazard assessments from the perspectives of decision-makers
in government and industry, and (3) document case studies of hazard assessments
for critical facilities. In addition to the scientific session, a panel discussion will be
convened associated with this session to encourage discussion of future directions
in volcanic hazard assessment for critical facilities.
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S2.6 | Use and effectiveness of volcanic hazard and risk tools in volcanic crisis management
A session proposed under the auspices of the IAVCEI Commission on Hazard and Risk

CONVENERS:

Robert Constantinescu | School of Geosciences, University of South Florida, U.S.A. • robertc1@mail.usf.edu
Jan Lindsay | School of Environment, University of Auckland, New Zealand • j.lindsay@auckland.ac.nz
Mary Anne Thompson | School of Environment, University of Auckland, New Zealand • m.thompson@auckland.ac.nz
Heather Wright | U.S. Geological Survey and USAID Office of Foreign Disaster Assistance, Volcano Disaster Assistance Program (VDAP) • hwright@usgs.gov

Researchers are developing an increasing number of tools designed to assist
civil authorities and volcano observatories with preparedness and planning for
volcanic crises. Examples of such tools include short-term eruption forecasting
frameworks, hazard models, impact and risk assessment platforms, crisis hazard
maps, and early warning systems. This session welcomes discussion around
the use, effectiveness, and applications of such tools in practice, i.e. actual
volcanic crisis situations. We encourage submissions that provide examples of
situations where the tools have been tested, applied, or used in coordinated
training, contingency planning, or managing volcanic crises. We also welcome
submissions that cover the co-development and co-design of hazard and risk
management tools through collaboration with stakeholders. This session aims

to integrate researcher and stakeholder experiences, both in the development
and in the real-case application of such volcanological tools, and submissions
from both researchers and emergency managers are welcome. Key questions
we would like to address with this session are: Did the use of such tools
facilitate crisis management in the way that was intended? Did their use facilitate
useful interaction between scientists and civil authorities, enabling efficient
communication and information flow? Did the information provided via the tool
contribute to the decisions that were made, and if not, why not? The focus will
be on lessons learned from the implementation of these tools to help guide future
development and more effective exchange of information between scientists and
decision makers.

S2.7 | Volcanic risk assessment and mitigation for Latino-American cities
CONVENERS:

Gustavo Cordoba | Facultad de Ingeniería, Universidad de Nariño, Colombia • gcordobaguerrero@gmail.com
Jose Viramonte | Instituto de Energía no Convencional, INENCO-UNSA-CONICET, Argentina • joseviramonte@yahoo.com.ar
Liliana Troncoso | Universidad Central de Quito, Ecuador • lptroncoso@uce.edu.ec
Lizzette Rodriguez | Department of Geology, University of Puerto Rico-Mayaguez, Puerto Rico • lizzette.rodriguez1@upr.edu
Hugo Delgado Granados | Instituto de Geofísica, Universidad Nacional Autónoma de México, UNAM, México • hdg@igeofisica.unam.mx
Martha Navarro | Instituto Nicaraguense de Estudios Territoriales, INETER, Nicaragua • martha.navarro@gf.ineter.gob.ni

Volcanic hazards may have destructive effects on economy, human societies and
natural environments at both local and regional scale. Hazardous phenomena
include debris avalanches and flows, lahars, pyroclastic density currents, tephra
fall, gas emissions, and lava flows. Exposure to these hazards is particularly critical
in Latino-America, where, due to the demographic pressure, there has been a trend
of cities growing and expanding closer and closer to active volcanoes. Examples
are Managua, Nicaragua, Arequipa, Peru, Pasto, Colombia, but also cities located
even far away from the volcanoes that can be affected by volcanic ash, such as
Bariloche, Argentina, Quito, Ecuador, Mexico City, etc.
Quantitative risk assessment methodologies are necessary to support and facilitate

decision making policies. This involves the integration of quantitative geological
data with probabilistic analysis aimed to build robust hazard maps.
This session aims to bring together studies focussed on 1) volcanic hazard
assessment based on geological data combined with modelling tools, 2) physical
and social vulnerability analysis, 3) qualitative and quantitative risk assessment for
latino american volcanoes, and 4) Risk Mitigation.
This session is addresed to scientists who have interest and work on risk analysis
(hazard, vulnerability and risk) and risk mitigation related to Latino-American
volcanoes.
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S2.8

| Coordination of Civil Protection and Scientific community: best practices to support the
management of volcanic crises and the long-term risk mitigation plans
CONVENERS:

Rosa Anna Corsaro | Istituto Nazionale di Geofisica e Vulcanologia, Italy • rosanna.corsaro@ingv.it
John Pallister | United States Geological Survey, USA • jpallist@usgs.gov
Stefano Ciolli | Dipartimento della Protezione Civile, Italy • stefano.ciolli@protezionecivile.it
Marta Lucia Calvache | Servicio Geologico Nacional, Bogota, Colombia • mcalvache@sgc.gov.co
Susanna Jenkins | Earth Observatory of Singapore, Singapore • susanna.jenkins@ntu.edu.sg
Jean-Claude Thouret | Université Clermont-Auvergne, Laboratoire Magmas et Volcans, France • J-Claude.THOURET@uca.fr

Preservation of lives and goods and management of hazard zones are the main
objectives of the activity carried out by national civil protections and/or local
decision-makers. The scientific community (research institutes, universities,
observatories) maintains monitoring networks and laboratories that provide primary
input to decision makers, such as unrest detection, early-warning, possible eruption
forecasting, alert issuance, eruption monitoring, volcanic hazard and risk estimation.
Based on their expertise, scientists can provide robust scientific grounds for actions
to be taken by decision makers (both during quiet and crisis times), who must also
account for their political and societal mandates. To implement this principle, effective
communication and cooperation between scientists and decision makers is crucial.
Indeed communication is required to direct scientists toward research outputs
useful for decision making, and to keep decision makers aware of the limitations of

S2.9 | Scenario-based
management

scientific knowledge, including unavoidable uncertainties. This implies the continual
construction of common ground for increasing awareness of the reciprocal needs
and limitations.
We seek contributions that discuss the management of the interface between
science and decision making, ranging between the real time management of
volcanic crises to the definition of procedures for risk reduction plans. This includes
recommendations on how monitoring data and scientific interpretations can be
most effectively communicated, examples of procedures, formats for bullettins and
advices released from volcanic observatories and scientific advisory committees,
as well as experience of collaborations involving science and decision making
communities in building procedures leading to defensible decisions based on solid
science and successful communication of uncertainties.

hazard and risk assessment: Development and application for volcanic risk

CONVENERS:

Hannah Dietterich | USGS California Volcano Observatory • hdietterich@usgs.gov
Joshua Hayes | University of Canterbury • josh.hayes@pg.canterbury.ac.nz
Jessica Ball | USGS California Volcano Observatory • jlball@usgs.gov
David Damby | USGS California Volcano Observatory • ddamby@usgs.gov

Recent volcanic risk management efforts suggest eruption scenarios are useful for
demonstrating the extents, magnitudes and timescales of volcanic hazards and the
risks to nearby populations and infrastructure. Scenario modeling is also a key tool
for hazard model development and validation and for hazard and risk assessment.
Developing eruption hazard and impact scenarios requires integrating diverse data
sets such as eruptive histories, analogous eruptions, population dynamics, societal
exposure inventories, and asset vulnerabilities. Each are subject to variable degrees
of uncertainty. Scenario outputs are valuable for engaging with practitioners and

stakeholders, and collaborations on scenario-based projects facilitate a full analysis
of mitigation and development of emergency response planning. This session will
focus on the development and application of volcanic eruption scenarios for volcanic
risk management. We encourage submissions related, but not limited, to scenariobased hazard simulations and impact/risk analysis, multi-hazards and probabilistic
approaches to scenario development, characterization of scenario uncertainty,
integration of local exposure and vulnerability, and the use of collaborative methods
for scenario development.
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S2.10 | Eruption forecasts and warnings at long-quiescent volcanoes: what do the public believe?**
CONVENERS:

Gabriella Gribaudi | University of Naples, Italy
Gala Avvisati | INGV-Vesuvius Observatory, Italy
Claudio Correale | Lux in Fabula, Italy
Karen Holmberg | New York University, USA
Sabina Michnowicz | University College London, UK
Christopher Kilburn | University College London, UK. *Corresponding Author, c.kilburn@ucl.ac.uk

Even perfect forecasts of eruption cannot avoid tragedy if the population being
warned does not understand or believe them. Lack of belief is especially acute at
volcanoes reawakening after centuries of repose. Such intervals are long enough for
the memory of previous eruptions to have faded among vulnerable communities.
Monitoring scientists and civil protection agencies may also have lost experience in
delivering information about volcanic activity. Loss of memory and experience favour
misunderstanding during emergencies; misunderstanding damages trust; and lack
of trust can transform emergencies into disasters.
To make forecasts and warnings effective, it is important to understand the viewpoint
of those receiving the message. This session aims to bring together representatives of
vulnerable communities, civil protection agencies and volcano observatories in order
to evaluate how well current warning strategies satisfy the expectations of vulnerable
communities, and to identify flexible methodologies that can accommodate local

social circumstances, such as historical memory, ethnographic, demographic,
economic, religious, political and cultural bias. Potential questions to be addressed
include: Is the information provided perceived as necessary? Can warnings confuse
rather than clarify how to respond in an emergency? Are warnings disregarded if
issued too far ahead of time? Do different groups use the same jargon about volcanic
behaviour but understand different meanings? Case studies from different types of
volcano and contributions that highlight both failures and successes in warning
strategies will be especially welcome.
**We propose to link this session to a workshop on delivering and perceiving
forecasts and warnings. It would also complement sessions focussing on (a) hazard
perception and (b) how scientists and civil protection agencies develop emergency
procedures.

S2.11 | Assessing the impact of volcanic risk reduction activities: Are we achieving our goals?
CONVENERS:

Gari Mayberry | USAID Office of U.S. Foreign Disaster Assistance • gmayberry@usaid.gov
David Ramsey | USGS Cascades Volcano Observatory • dramsey@usgs.gov
Suzanne Polak | USAID Office of U.S. Foreign Disaster Assistance • spolak@usaid.gov

The volcano community has conducted activities related to reducing volcanic risk for
decades, yet questions remain about how to assess, monitor, and evaluate whether
the work that has been done is achieving the goal of reducing risk. Quantifying the
impact of risk reduction activities can be challenging, but is necessary to better
understand the outcome of activities and to apply lessons learned to improve
activities and programming. In this session we will discuss various efforts to measure
volcanic risk reduction, whether through research, assessments, systematic data
collection, technical assistance, or capacity-building efforts. In addition, we will

share best practices on how progress is being measured towards reaching goals.
We invite submissions from a variety of implementers ranging from those who are
addressing measuring project impact through informal means, such as periodic self
evaluations, to those conducting more formal endeavors, like systematic monitoring
and evaluation plans with indicators to measure progress towards meeting objectives.
Our ultimate goal is to learn if our activities are reaching the appropriate people and
to learn from each other various ways to measure and quantify our progress towards
reducing the risk from volcanoes.
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S2.12 | Volcanic unrest in populated volcanic environments with poorly prepared populations
and institutions: Where should we begin working?

CONVENERS:

Julie Morin | Clermont-Auvergne University • julie.morin@uca.fr
Luke Bowman | Michigan Technological University • ljbowman@mtu.edu
Eliza Calder | University of Edinburgh • eliza.calder@ed.ac.uk

There are ~1500 volcanoes known to have been active in the last 10,000 years around
the world, but fewer than 600 have had historical eruptions. Many large population
centers are built around potentially active volcanoes, however they have never
experienced volcanic eruptions or their associated hazards. These areas represent a
particularly challenging suite of problems for managing risk in communities that are
largely unaware or in disbelief about the potential impacts of volcanic activity.
In such cases where volcanic systems enter periods of unrest after long periods
of quiescence, where there is a limited time and resources, in what order should
scientists, practitioners, and authorities focus on the following aspects of emergency
management?
• Infrastructure Vulnerability
• Social Vulnerability
• Hazard Knowledge / Awareness
• Emergency management procedures

• Definition of alert level thresholds
• Scientific understanding of volcanic behavior
• Other topics
This session gathers perspectives from a range of participants to answer the
following questions: As scientists, is there an optimal guideline and schedule for
preparing communities with potentially limited time and access to resources to
minimize impacts from a potential future eruption? What would be the optimal
scientific configuration, given different time frames, to provide the best possible
preparation measures and/or response to an emergency from a natural and social
science perspective?
This session is designed to document experiences and ideas from participants and
explore potential strategies and “lessons learned” to better manage these complex
situations of infrequent or “first time ever” periods of unrest that did (or did not) end
in an eruption.

S2.13 | Strategies for eruption forecasting and early-warning to support operational hazard evaluation

during volcanic crises
CONVENERS:

Mauro Rosi | Dipartimento Scienze della Terra, Università di Pisa, Pisa, Italy • mauro.rosi@unipi.it
Maurizio Ripepe | Dipartimento Scienze della Terra, Università di Firenze, Firenze, Italy • maurizio.ripepe@unifi.it
Sara Barsotti | Icelandic Metereological Office, Reykjavik, Iceland • sara@vedur.is
Eisuke Fujita | NEID - National Research Institute for Earth Science & Disaster Prevention, Tsukuba, Japan • fujita@bosai.go.jp
Nico Fournier | GNS Science, Taupo, New Zealand • n.fournier@gns.cri.nz

Among the different natural hazards those associated with volcanic eruptions and
volcanic unrest requires the highest integration between scientific and operational
functions. The use of an alert level system to communicate the status of a volcano
is becoming more and more common within operational framework and crises
management. The efficacy of such a system relies on the ability that the scientific
community has to understand and predict dangerous phenomena with sufficient
anticipation. This session aims to discuss on the strategies adopted by the volcano
surveillance community to forecast the evolution of volcanic processes during

unrest phases. We welcome contributions dealing on different strategies from
the bayesian statistics to the early-warning systems with particular focus on their
degree of success in predicting volcanic activity. Contributions demonstrating their
efficacy, or failure, in terms of operational and risk-management of eruptive crisis are
strongly encouraged. This session aims to investigate and possibly to promote new
development of monitoring strategies particularly oriented towards the operational
and risk-management needs.
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S2.14 | Volcanic alert level systems: rules and competencies in managing volcanic risk
CONVENERS:

Mauro Rosi | Università di Pisa, Italy • mauro.rosi@unipi.it
Eugenio Privitera | Istituto Nazionale di Geofisica e Vulcanologia, Italy • eugenio.privitera@ingv.it
Domenico Mangione | Dipartimento della Protezione Civile, Italy • domenico.mangione@protezionecivile.it
Antonio Ricciardi | Dipartimento della Protezione Civile, Italy • antonio.ricciardi@protezionecivile.it

Session description: Volcanic alert levels systems (VALS) are worldwide used to
define the current status of each volcano. VALS are used as a tool to communicate
complex volcanic information in a simple form, from which response decisions
can be made. Such communication tools need to meet the requirements of a wide
range of end-users, including emergency managers, media and the public. They
also need to be usable by scientists who assess the activity status through volcano
observations and monitoring data. The standardization of alert level systems is
becoming increasingly common at both the national and international level in order

to develop comprehensive and effectiveness systems, but it’s a long term and
challenging process.
In this session, we seek real cases of applications as well as contributions that discuss
the Volcanic alert levels systems as a difficult but effective tool for decision making
process, with focus to the different approach that favor the comprehension, rules
and competencies that maximize the benefit to the end-users and the application in
volcanic crisis context.

S2.15 | Perspectives on volcanic hazard and risk communication: Insights and advice from research

and experience
CONVENERS:

Mary Anne Thompson | University of Auckland • m.thompson@auckland.ac.nz
Rosella Nave | Istituto Nazionale di Geofisica e Vulcanologia • rosella.nave@ingv.it
Chiara Cardaci | Dipartimento della Protezione Civile, Italy • chiara.cardaci@protezionecivile.it
Anna Hicks | British Geological Survey • ahicks@bgs.ac.uk
Sara Barsotti | Icelandic Meteorological Office, Iceland • sara@vedur.is
Carolyn Driedger | U.S. Geological Survey • driedger@usgs.gov

Collective insight from research and experience has helped foster a better
understanding of the challenges and complexities of communicating volcanic hazard
and risk information around the world. The findings of controlled studies, and the
tacit knowledge gained by those living and working in volcanic landscapes, provide
distinct, but complementary, perspectives on communication of volcanic hazards
and risks. Additional challenges arise when communicating hazard and risk during
an emergency. The high stakes, heightened sensitivity, and political pressures of
crises have brought about many lessons regarding institutional, media, and social
media communication in different social and cultural environments.

This session welcomes a broad range of submissions that explore evidence-backed
or experience-based approaches to volcanic hazard and risk communication, in
times of quiet and emergency, as well as those which consider ways of integrating
scientific evidence and experience into practice and policy. ‘Communication’ is
interpreted broadly, and encompasses relevant work on messaging, risk perception,
behaviour, hazard and risk in mass media and social media, crisis/emergency
communication, and community knowledge exchange. In particular, the session
welcomes presentations that consider methods, findings, case studies, lessons, and
reflections that can actively inform communication in practice.
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S2.16 | Volcanic

ashfall & gas impacts: existing and future resources in support of preparedness,
assessment and mitigation
CONVENERS:

Kristi Wallace | U.S. Geological Survey/Alaska Volcano Observatory, Anchorage, Alaska, USA • kwallace@usgs.gov
Graham Leonard | GNS Science, Wellington, New Zealand • G.Leonard@gns.cri.nz
Carol Stewart | Joint Centre for Disaster Research, Massey University/GNS Science, New Zealand • C.Stewart1@massey.ac.nz
Thomas Wilson | University of Canterbury, New Zealand • thomas.wilson@canterbury.ac.nz
David Damby | U.S. Geological Survey/California Volcano Observatory, Menlo Park, California, USA • ddamby@usgs.gov
Tamar Elias | U.S. Geological Survey/Hawaiian Volcano Observatory, Hawaii National Park, Hawaii, USA • telias@usgs.gov

Volcanic-ash and -gas hazards are far reaching and disruptive, affecting more people,
infrastructure, and daily activities than any other eruptive phenomena. Recent volcanic
ashfalls with significant local, regional, and global impacts highlighted the need to
improve resources and make them more accessible and pertinent to users worldwide.
The internationally collaborative Volcanic Ashfall Impacts Working Group (Cities and
Volcanoes Commission of IAVCEI) is dedicated to applied research and resource
development in the area of ashfall and gas impacts and effective mitigation strategies
(https://volcanoes.usgs.gov/volcanic_ash/).
This session aims to update scientists and practitioners on the latest research and
resources available on volcanic ash and gas impacts and mitigation. This session will

include an overview of the last few years of work by the international Ashfall Impacts
Working Group and a series of targeted invited talks to highlight the framework studies
and leading contributions on ash and gas impacts to date. Significant time is reserved
for open discussion on future directions in applied research and identification of gaps
in knowledge in the area of volcanic ash and gas impacts and mitigation.
The goal of this session is to raise awareness of the international Ashfall Impacts
Working Group’s activities by broadly sharing the myriad of research being done in the
area of volcanic ash and gas impacts and mitigation with emphasis on linkages with
international research groups and encouragement to become involved in this area of
applied research.
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S3.1 | Strengthening the community’s resilience during explosive eruptions by effective communication
and preparedness

This session has the sponsorship and support of the IAVCEI Commission on Explosive Volcanism.

CONVENERS:

Daniele Andronico | INGV – Sezione di Catania, Osservatorio Etneo, Italy • daniele.andronico@ingv.it
Sara Barsotti | Icelandic Meteorological Office, Iceland • sara@vedur.is
Claire J. Horwell | Durham University, UK • claire.horwell@durham.ac.uk
Gilda Currenti | INGV – Sezione di Catania, Osservatorio Etneo, Italy • gilda.currenti@ingv.it

Volcanoes have been always highly attractive because of their beautiful landscapes,
fertile soils, strategic geographic position and socio-economic geo-resources. Nine
percent of the world’s population therefore live within 100 km of a historically active
volcano despite the risks, especially from explosive eruptions. Communities may be
put at risk by very large, short-lasting explosive events (as in 2014 at Kelud volcano,
Indonesia) or, more frequently, by low intensity, repeated explosive eruptions (e.g.,
in recent years at Mt. Etna, Italy) or long-lasting explosive activity (e.g., in 2010 at
Eyjafjallajökull in Iceland or in 2011 at Puyehue-Cordón Caulle volcanic complex in
Central Andes). Even small concentrations of ash on the ground or in the air can
seriously impact local communities.

This session will present new strategies and methods to communicate with, and
prepare, the local communities to cope with the challenges of living close to explosive
volcanoes. Single and simple actions, as well as complex and integrated systems, may
be undertaken to build and strengthen the resilience of communities, thus reducing
the impact of tephra fallout on ordinary life, especially in heavily populated areas. We
welcome contributions focused on: (i) training people to adopt best practices to help
coexist with the impact of tephra fallout, and (ii) developing innovative tools, which also
exploit Information and Communication Technologies (ICTs), to better acquire, share
and disseminate data and information before, during and after an explosive eruption,
thus enhancing the effective management of the territory in case of volcanic crisis.
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S3.2 | Health

hazards of volcanic eruptions: towards improved preparedness and resilience and
reduced impact

CONVENERS:

Peter J. Baxter | University of Cambridge, UK • pjb21@medschl.cam.ac.uk
David E. Damby | United States Geological Survey, Menlo Park, USA • ddamby@usgs.gov
Tamar Elias | United States Geological Survey, Hawaiian Volcano Observatory, USA • telias@usgs.gov
Claire J. Horwell | Durham University, UK • claire.horwell@durham.ac.uk
Carol Stewart | Massey University, NZ • c.stewart1@massey.ac.nz

Recent weather-related disasters have heightened awareness amongst governments
of the need for undertaking adequate disaster preparedness for extreme natural events
and their cascading physical, social and economic impacts. Potential human health
impacts from volcanic eruptions include trauma (from surges, lahars, and accidents),
respiratory and other diseases and symptoms related to inhalation of fine-grained
ash and gases, acute gastrointestinal illness from drinking water contamination or
shortages, and psychosocial impacts of displacement and other stresses related to the
eruption crisis. These impacts particularly affect vulnerable groups including people
with pre-existing lung conditions (e.g., asthma and chronic obstructive pulmonary
disease, lung infections such as tuberculosis and pneumonia), the elderly, the very

young, and the chronically ill or disabled.
In this session, we welcome contributions which focus on any of the following
health-related topics: i) resilient and functional services in volcanic crises (‘smart’
hospitals, safe water supplies); ii) exposure reduction and community protection (safe
indoor spaces in clinics, schools, and housing, personal protection, ash clean-up);
iii) air quality monitoring strategies for gas and ash; iv) laboratory and public health
studies for hazard and impact assessment (mineralogical, toxicological, clinical and
epidemiological studies, fatality assessments); v) Health-related risk assessment
and decision-making, at community, agency and trans-national levels; vi) community
preparedness, awareness, evidence-based messaging and communication strategies.

S3.3

| Analysis of a volcanic landscape evolution through the correlation of remote sensing,
volcanological and ethno-anthropological data

CONVENERS:

Maria Fabrizia Buongiorno | Istituto Nazionale di Geofisica e Vulcanologia (INGV), Italy • fabrizia.buongiorno@ingv.it
Mauro Antonio Di Vito | Istituto Nazionale di Geofisica e Vulcanologia – Osservatorio Vesuviano (INGV-OV), Italy • mauro.divito@ingv.it
Maria Ilaria Pannaccione Apa | Istituto Nazionale di Geofisica e Vulcanologia (INGV), Italy • mariailaria.pannaccioneapa@ingv.it
Luisa Macedo Franco | Instituto Geológico, Minero y Metalúrgico - Observatorio Vulcanológico (INGEMMET), Peru • lmacedo@ingemmet.gob.pe
Robert Mbe Akoko | University of Bamenda, Cameroon • akokorm@yahoo.com

Volcanoes have always aroused a particular charm for humans, as well as an economic
and transcendental attraction to found cities and villages around them. To date, many
societies belonging to different cultures reside there, defending their right to settle
the foothills of many active volcanoes, even against the apparent logic of personal
recovery. Tradition and modernity do not always follow the same path. Landscapes
shaped by prehistoric and historical eruptions, abandoned and subsequently
occupied for different reasons, provide important markers to understand the cultural
relationship between men and volcanoes. The reconstruction of catastrophic
phenomena with different impact on the territory and resident communities, as well
as their local effects, significantly contributes for defining a skilled framework for

interpreting the major social changes. It is well-known that environmental factors
have influenced man-made regulations, with particular reference to settlements and,
in turn, can provide directions on the environment. The availability of modern ICT
tools may integrate modern and historical maps as well as long time series of satellite
data for Earth Observations. This approach could greatly support in the analysis of
the very rapid increase of human activities and urban growth in volcanic areas. The
session focuses on the topic of an integrated approach combining scientific and
instrumental techniques with social and human sciences, designed for monitoring
and recording the evolution of an active volcanic landscape and the human social
resilient mechanisms able to settle and cope with related hazards.
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S3.4 | Seismology applied to geothermal resources in volcanoes
CONVENERS:

Marco Calò | Institute of Geophysics of the UNAM (National Autonomous University of Mexico), Ciudad de México • calo@igeofisica.unam.mx
Anna Tramelli | Ist. Nazionale di Geofisica e Vulcanologia sez. Napoli - Osservatorio Vesuviano, Napoli, Italy • anna.tramelli@ov.ingv.it

Volcanoes and calderas attract great interest on geothermal energy development.
The shape, position and physical state of the magma chambers and of the shallow
hot bodies, as well as their relation with the hydrothermal systems, provide important
clues to assess the potential of a reservoir. At the same time, the monitoring of these
structures is fundamental to fairly assess the risk associated with the exploitation
of a geothermal reservoir within a volcanic area. Seismology has always played an

important role to reconstruct the structure and understand the dynamics of these
hot systems.
The session encourages papers dealing with novel and traditional seismological
methods applied to monitor, explore and characterize deep and shallow hydrothermal
systems, and to study induced and triggered phenomena associated with geothermal
reservoirs in volcanic areas.

S3.5 | Protected Volcanic Landscapes and their Geo-cultural Heritage: Opportunities for education,
management, and scientific research

CONVENERS:

Thomas Casadevall | U.S. Geological Survey, Denver, Colorado, USA • tcasadevall@usgs.gov
Felix Riede | Aarhus University, DK), Aarhus University, Denmark • f.riede@cas.au.dk
Dehlia Hannah | Arizona State University, USA • dhannah1@asu.edu
Karoly Nemeth | Institute of Agriculture and Environment, Massey University, New Zealand • K.Nemeth@massey.ac.nz
Jazmin Scarlett | Hull University, UK • jazminscarlett@live.co.uk

Volcanic landscapes and associated cultural sites are increasingly being recognized
as critical areas to protect and conserve for the unique geoscientific and cultural
aspects they represent and as places to enjoy and learn about the science and history
of our planet. Many volcanoes the world over have a long history of interaction with
human communities characterised by the exploitation of the resources they provide
as well as the risks and impacts they periodically generate.
These protected volcanic landscapes are seen to be areas for recreation and
significant sustainable development through geotourism. However, due to the
increasing interest in these geological sites, they also require increasing scientific
knowledge to guarantee the best presentation and dissemination of their geological
and cultural heritage as well as for the safety and the security of their visitors by
conducting accurate disaster risk management. This session focuses on all aspects of
this geo-cultural heritage including the tangible (sites, objects, instruments, remains)

and intangible (memories, narratives, indigenous knowledge) which result from the
millennia of interactions between humans and volcanoes. Framing volcanoes, their
benefits and the risks they pose, through the lens of geological heritage provides a
context for scientists, the public, and policy-makers to understand how changes in
vulnerability, risk, and resilience can result in different impacts from one eruption to
the next.
In this session, we invite presentations which address the themes of geo-cultural
heritage, volcano geotourism, education and outreach, and are aimed at promoting
an exchange of information and experiences between organizations and people
responsible for managing and/or working in protected volcanic landscapes, and for
sharing knowledge regarding experiences in education and outreach, geotourism,
site management, and scientific research.
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S3.6 | Volcanoes and Human History
CONVENERS:

Katharine Cashman | University of Bristol, UK • glkvc@bristol.ac.uk
Claudio Scarpati | University of Naples Federico II, Italy • cscarpat@unina.it
Paul Cole | Plymouth University, UK • paul.cole@plymouth.ac.uk
Shane Cronin | University of Auckland, NZ • s.cronin@auckland.ac.nz
Michael Ort | Northern Arizona University, USA • Michael.Ort@nau.edu
Massimo Osanna | Parco Archeologico di Pompei • ss-pes@beniculturali.it

Our interactions with volcanoes stretches back into pre-history and give rise to a
diverse range of human-landscape relationships. Such perspectives, however,
remain under-utilized for assessment of risks posed by active volcanism, or for ways
to mitigate those risks. Why people decide to confront such a dramatic scenario
is difficult to answer. Moreover, studies of interactions between humans and
volcanoes span a wide range of disciplines, yet cross-disciplinary conversations
are limited. Here we propose to seed such conversations by inviting contributions
on topics related to the interactions between humans and their volcanically active
environments, including observations of events (e.g., written, oral and visual histories),
insight into the short- and long-term consequences of volcanism on local, regional,
and global populations, and broader cultural implications of the landscape-human
bond (e.g., kinship, traditional mitigation practices). Establishing the relationship
between people and their environment requires field constraints, particularly where
the inter-stratification of archaeological and volcanological sequences makes it

possible to i) date prehistoric and historical volcanic eruptions precisely, ii) determine
the influence of volcanic activity on human life, iii) study the effects of the deposition
of volcanic products on the landscape, and iv) use the volcanic deposits as marker
beds for dating and correlating unknown archaeological sequences. How do
populations around frequently active volcanoes respond? Are there patterns to the
way populations behave when faced with such activity? Together, archaeological,
oral and written records document the effects of syn- and post-eruptive volcanic
hazards on contemporaneous cultures. This session documents the impacts of
volcanoes on human settlements and provides new insight into human behaviour
after different kinds of volcanic eruptions. Critically, identifying the complex relations
between humans and these extreme geological phenomena can inform present-day
approaches to hazard management, large-scale and local effects of the volcanic
events and resettlement strategies employed after catastrophic eruptions.

S3.7 | Forensic analysis of volcanic impact as a support for better preparedness and recovery process
CONVENERS:

Lucia Dominguez | University of Geneva, Switzerland • Lucia.Dominguez@unige.ch
Costanza Bonadonna | University of Geneva, Switzerland • Costanza.bonadonna@unige.ch
Chris Gregg | East Tennessee State University, USA • GREGG@mail.etsu.edu
Corine Frischknecht | University of Geneva, Switzerland • Corine.Frischknecht@unige.ch
Susanna Jenkins | Earth Observatory of Singapore, Singapore • susanna.jenkins@ntu.edu.sg
Jenni Barclay | University of East Anglia, UK • J.Barclay@uea.ac.uk

Volcanic eruptions often generate widespread disruption at multiple temporal
and spatial scales associated with a wide spectrum of physical and chemical
processes (e.g. ash dispersal, pyroclastic density currents, lava flows, lahars,
gas emissions). The resulting impacts often represent overwhelming challenges
for both response and recovery. Forensic disaster investigations can begin by
providing an exceptional opportunity to make use of impact data to disentangle the
different components of the risk function (i.e., hazard, exposure and vulnerability),
in order to assess how and to what extent such components are responsible for the
observed damage. Widening forensic analysis further can also dig more deeply into

the social, cultural, political, and economic drivers of a disaster to understand their
contributions and interactions. By identifying the physical causes of damage, but
also these aggravating factors, forensic analyses may be of great use to support
communities in improving response, recovery and reconstruction processes. In
addition, results of forensic analysis could be used by local governments as a
basis for implementing preparedness to anticipate future impacts. We welcome
contributions that discuss various approaches and outcomes of forensic
investigations of the impact associated with both individual and multiple hazards
at various temporal and spatial scales.
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S3.8 | Volcanic Multihazards in the Americas - VMA
CONVENERS:

Fernando Echavarria | OES/SAT, U.S. Department of State • echavarria@state.gov
Elizabeth I. Rovere | GEVAS Red Argentina (Geology, Volcanoes, Environment and Health) - IAPG Argentina – SEGEMAR • elizabeth.rovere@segemar.gov.ar • eirovere@gmail.com
Silvia Peppoloni | IAPG Geoethics – INGV - Istituto Nazionale di Geofisica e Vulcanologia • silvia.peppoloni@ingv.it

This session will focus on the merging of remotely sensed and in situ observations
to better manage volcanic hazards near densely populated cities in the Americas
in order to enhance resilience and preparedness. Multiple hazards are triggered by
volcanic activity as lahars (mud flows), pyroclastic flows, ash and dust, lava flows,
ash fall or landslides. Volcano observatories use different types of Earth observations
to monitor volcanoes (from the Aleutian islands to Ushuaia) which can help to
forecast eruptions and allow “early warnings” before an event. This is particularly
relevant to the Andes in South America where sprawling metropolitan areas continue
to grow near volcanoes putting millions of people at risk. New techniques such
as Interferometric Analysis of Synthetic Aperture Radar (SAR), allow timely and
unprecedented accurate measurements of the volcano and immediate surroundings.
Many cities in the Americas have been affected by volcanic ash, which contaminate

air, water, soils, and vegetation. Ash plumes from highly explosive volcanoes affect
air travel safety, and can have serious health consequences for both humans and
animals (exacerbating economic losses). Along South America’s Pampa-Patagonia
region, explosive volcanic eruptions produce ash clouds pushed by the “westerlies”
(strong winds) through tropospheric and stratospheric terrestrial levels.
The proposed session aims to leverage existing global Earth observation networks
including the Committee on Earth Observation Satellites-CEOS, the Group on
Earth Observations-GEO, the International Charter, the Copernicus Emergency
Management Service (EMS), and on-the- ground, volcano observatories.
The objective of this session has many ethical and social implications, since
improving the relationship between geoscientists, politicians and population, means
to increase the resilience of society.

S3.9

| Gateways to different perceptions and engagement of volcanoes: the role of art/science
collaborations
CONVENERS:

Carina Fearnley | University College London, UK. Corresponding Author • c.fearnley@ucl.ac.uk
Karen Holmberg | New York University
Deborah Dixon | University of Glasgow
Christopher Kilburn | University College London, UK
Chiara Ambrosio | University College London, UK
Siobhan Macdonald | University College Dublin / Independent Artist

There is a long history (and prehistory) of artistic renderings of volcanic landscapes.
Volcanologists tend to adopt a reductionist view of this art as representing
individualistic perspective that, at best, can provide proxy data on the timing and
unfolding of particular volcanic events. The contention of this session, however, is
that artists possess unique and novel ways to engage with highly complex concepts
and ideas; this capability permits them to address deeply political and contingent
issues that scientists may either overlook or be unable to incorporate. This session
invites artists (including fine artists, performers, and designers), scientists, and
scholars (including museum curators) to review the roles of art in understanding and
changing human perceptions of volcanoes.

In particular, session participants are invited to explore the value of art/science
colloborations in the context of communicating the risks and rewards of volcanic
landscapes and the need to find new, engaging, and meaningful ways to engage
with the public. There are a wide range of creative methods of representing and
communicating volcanic phenomena and crises. Such efforts seek to prompt a
new generation of ‘inspirational data,’ to ask questions relating to audience and
communication, and to provide productive reenvisionings not only of fieldwork and
practice but also the nature of the objects and processes with which volcanologists
are working.
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S3.10 | Pedagogy of Volcanology
This session is proposed under the auspices of AIV (Italian Association of Volcanology) and of Japan Volcanological Society

CONVENERS:

Guido Giordano | Università Roma Tre • guido.giordano@uniroma3.it
Rosella Nave (INGV-OV)
Nobuo Geshi Japan Geological Survey
Takeshi Nishimura Tohoku University

Public knowledge and perception of volcanoes and their hazards and resources are
largely shaped by the interplay between the background education of individuals, built
during mostly the primary and secondary school cycles, and casual or curiosity-driven
exposure to media via documentary channels and news. Few persons then follow Earth
Science tertiary education and may deepen their education in volcanology, and even less
are the passionate who take a PhD in volcanology and then may become professional or
academic. Unlike other disciplines like Math or Physics, there has been little to no attention
to the pedagogy of volcanology, which is reflected in very poor feedbacks between the

academia and the ministries of education in most of the countries. The outcome is the
often very superficial or even incorrect background education in volcanology which
makes it difficult to convey complex information at the time of the crises but even during
repose time. We encourage here a multidisciplinary discussion about experiences in
pedagogy of volcanology at any level (primary, secondary, tertiary education) with the aim
of stimulating the scientific community to the development of this aspect in the future.

S3.11 | Holocene records of volcanic activity and its effects on ecosystems and human societies
CONVENERS:

Catalina González-Arango | Universidad de los Andes (Bogotá, Colombia • c.gonzalez2579@uniandes.edu.co
Sonia Archila | Universidad de los Andes (Bogotá, Colombia) • sarchila@uniandes.edu.co
Natalia Pardo | Universidad de los Andes (Bogotá, Colombia) • n.pardo@uniandes.edu.co

For this session we invite to submit examples of the interelationship between
volcanic activity, landscape, ecosystems dynamics and human occupation during the
Holocene, as seen through paleoecological, archaeological, and sedimentological
records. We open the discussion of volcanism as a dynamic force that constructs/
deconstructs landscapes, soils, and ecosystems and ultimately has a profound

impact on the dynamics of human societies coexisting with volcanoes. We search
for examples in the long term of volcanic activity not only seen as catastrophic shortterm events disrupting human and natural systems, but also as part of the supporting
system that sustains diversity and resilience.
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S3.12 | Mitigating economic and insurance losses from volcanic unrest and eruption
CONVENERS:

Christopher Kilburn | UCL Hazard Centre, Department of Earth Sciences, University College London, UK • c.kilburn@ucl.ac.uk
Stephen Edwards | UCL Hazard Centre, Department of Earth Sciences, University College London, UK
Catherine Tillyard | UCL Hazard Centre, Department of Earth Sciences, University College London - Aon Benfield, The Aon Centre, The Leadenhall Building, London, UK
Danielle Charlton | UCL Hazard Centre, Department of Earth Sciences, University College London, Gower Street, London WC1E 6BT, UK

This multidisciplinary session aims to bring together stakeholders in the business,
government and scientific communities in order to identify priorities and methodologies
for evaluating and mitigating potential economic and insurance losses from volcanic
eruptions. Especially welcome will be contributions that highlight successes and
failures in existing insurance and economic strategies, that identify specific needs
from volcanic risk science, and that raise awareness of the full range of potential
economic impacts from volcanic eruptions.
The world economy is becoming more vulnerable to volcanic eruptions each year.
Population growth and development are increasing the numbers of people and assets
located in volcanic districts, while the global expansion of commercial activities

means that the economic repercussions of volcanic unrest and eruptions may be felt
across the world. The increased potential for major economic loss, especially from
the destruction of critical infrastructure and the disruption of transport and trade
routes, has encouraged national governments and multinational companies to begin
exploring the possibility of using insurance to defray the cost of eruptions. However,
commercial activities remain largely unprepared to meet the cost of an eruption.
An urgent need therefore exists to prepare realistic volcanic disaster scenarios to
evaluate and prepare for future local and international economic loss, not only for
guiding insurance schemes but also for enhancing mitigating strategies for civil
protection agencies.

S3.13 | Geothermal Energy Exploration and Evaluation in Volcanic Environments
CONVENERS:

Nicole Lautze | University of Hawaii • lautze@hawaii.edu
Claudia Troise | Istituto Nazionale di Geofisica e Vulcanologia • claudia.troise@ingv.it
Donald Thomas | University of Hawaii • donaldt@hawaii.edu.
Salvatore Giammanco | Istituto Nazionale di Geofisica e Vulcanologia • salvatore.giammanco@ingv.it

Magmatic systems provide robust sources of geothermal heat, which, when converted
to energy, benefits economies and the environment, and somewhat balances the risk
volcanoes can pose to communities. The benefits of geothermal energy are being
recognized at an increasing number of locations around the globe, where detailed
evaluations of this largely unexploited resource are being undertaken. Prospecting

for magmatic geothermal systems is somewhat different than prospecting for
amagmatic resources; and further distinctions arise when considering the specific
type of volcanism (e.g. hotspot versus subduction versus rift). We welcome
contributions pertaining to any magmatic geo(hydro)thermal location or topic,
including prospecting techniques, exploration updates, breakthroughs, and more.
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S3.14 | From old cauldrons to young quaternary calderas: context, processes, and economic potentials

for geothermal energy and ore resources
CONVENERS:

Jean-Luc Le Pennec | IRD Ecuador office (Quito), and Université Clermont Auvergne, Labo. Magmas & Volcans, Clermont-Ferrand, France • jeanluc.lepennec@ird.fr
Guido Giordano | Università Roma III, Dipartimento Scienze Geologiche, Rome, Italy • guido.giordano@uniroma3.it
Maurizio Mulas | Escuela Superior Politecnica de Litoral (ESPOL), Facultad de Ingenieria en Ciencias de la Tierra (FICT) , Guayaquil, Ecuador • mmulas@espol.edu.ec
Claudia Principe | Istituto di Geoscienze e Georisorse, Consiglio Nazionale delle Ricerche, Pisa, Italy • c.principe@igg.cnr.it

“Explosive” calderas are collapsed structures formed during expulsion of large
magma volumes. Some old calderas host ore deposits, while young structures
are potential geothermal energy exploitation sites. Understanding how and when
these calderas form and their temporal evolution is thus of importance when
considering the links between geological setting, magmatic-volcanic context, and
resulting economic resources. Ancient (Precambrian to Paleozoic in age) dismantled
caldera structures and their altered and metamorphized deposits occur as cauldron,
exposing deep roots of old collapse systems. Younger structures of Mesozoic to
Cenozoic ages show the fractured-tectonized upper levels of caldera systems. Most
recent calderas of quaternary age (e.g. Italy, Greece, the Pacific Ring of Fire) exhibit
pristine collapse structures along with their associated tephra products, and some of
them show geophysical evidence of unrest (e.g. Campi Flegrei, Laguna del Maule).

The session aims at documenting, analyzing, and discussing the structure and
history of these caldera systems, in order to better understand the main processes
that control their formation and temporal evolution. We call for contributions from
scientists working on all aspects of caldera genesis history: geology, volcanology
(including petrology and geochemistry of the associated pyroclastic products),
chronology of the main phases, geophysics, and numerical and analog modellings.
Contributions from these volcano-geophysical approaches are crucial in predicting
and quantifying geothermal and ore resources in the early exploratory stages, and
in planning and implementing exploitation strategies. For this reason, the session
will also put emphasis on economic resources associated with calderas systems:
geothermal energy, mining, and touristic potentials.

S3.15 | Unrest or eruption at caldera volcanoes: experiences and challenges in collaborative communityfocussed preparedness

CONVENERS:

Graham Leonard | GNS Science, New Zealand • g.leonard@gns.cri.nz
Paolo Papale | Istituto Nazionale di Geofisica e Vulcanologia, Italy • paolo.papale@ingv.it
Sylvia Tapuke | Massey University, New Zealand • sylviakelvin@hotmail.com (Early career scientist)
Bubs Smith | Ngāti Tūwharetoa, New Zealand • bubs@hekainga.co.nz
Warner Marzocchi | Istituto Nazionale di Geofisica e Vulcanologia, Italy • warner.marzocchi@ingv.it

Some active caldera systems become restive every few decades to centuries, and
erupt every few hundred to thousand years. Eruptions can range in size from tiny
to catastrophic events, devastating much of a country. Populations living on or near
a caldera have learnt to live in their active landscape, which may produce hazards
(such as earthquakes and eruptions) impacting the built, social, natural and economic
environments, as well as benefits (such as tourism and geothermal energy). It is a
challenge to plan for and communicate about caldera risk and mitigation options.

This is a challenge for scientists, emergency managers and other stakeholders, as
well as members of the public.
This session invites diverse submissions related to experiences and challenges
faced globally from collaboratively planning for and communicating about unrest
and eruptions at calderas. Submissions describing or exploring collaborations with
the community (including citizen science and participatory research) to enhance their
resilience are of particular interest.
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S3.16 | Volcanoes in the cities: non institutional communication in volcanic areas
CONVENERS:

Adriana Nave | Associazione Scintille - Somma Vesuviana (NA), ITALY • scintilleassociazione@gmail.com)
Jaime Coello Bravo | Fundación Canaria Telesforo Bravo-Juan Coello - Tenerife, SPAIN • direccion@fundaciontelesforobravo.com
Patrice Huet | La Cité du Volcan / SPL Réunion des Musées Régionaux - Reunion, FRANCE • Patrice.huet.cdv@museesreunion.re

Risk awareness is the basis of a right behaviour in case of volcanic disaster. The
sensitization to natural risks hanging over volcanic territories must be done through
public education, enhancing conscious and informed learning about their features.
For this reason, communicating volcanological science properly and broadly has a
particular importance in volcanic areas.
This goal can be better reached if, together with communication activities carried out
by institutions devoted to study volcanoes and mitigating their risks, another efficient
kind of communication, a noninstitutional one, is performed.
Specific communication projects, less formal and disseminated throughout the cities
in places such as schools, libraries, public parks, bookstores, cinemas and theatres,
can involve common people into a perceptive training of a real “territorial awareness”
about volcanoes and their meaning.

Science visitor centres in volcanic areas like “Houses” and Museums have an
important role too, allowing visitors and local people to engage relationship not only
with scientific features, showed in an interactive and fascinating way, but also with
the local history and society to learn about life around volcanoes, implementing
temporary exhibitions, editions of books and documentary productions, workshop,
lectures for the general public.
Furthermore field trips devoted to different features of the volcanic landscapes, often
declared protected areas for their geological or biodiversity values, can support the
experience making it a real improvement of conscious knowledge.
We invite contributions on this topic to share experiences of informal communication
of volcanoes, to increase and improve methods and tools, for a better ”volcanic life”.

S3.17 | Games and their role in volcanic hazard communication
The session is sponsored by IAVCEI Commission on Volcanic Hazard & Risk

CONVENERS:

Chiara Maria Petrone | Natural History Museum London • c.petrone@nhm.ac.uk
Martin Mangler | Natural History Museum / Imperial College London • m.mangler@nhm.ac.uk
Jenny Barclay | University of East Anglia, UK
Silvia Massaro | University of Bari, Italy

Communicating risks related to volcanic activity and strengthening the resilience of
endangered communities is paramount to mitigate volcanic hazards, and to ensure
adequate responses to emergency protocols. It can be challenging to find the right
means of raising awareness with local communities though, at the core of which stand
trust, cooperation and sensitisation without stoking fears. Games can be an effective
medium to help creating a healthy relationship between locals, scientists, officials,
and the volcanoes, and thus strengthening resilience in a less formal and more
relaxing way. It is also a powerful tool to enable people to empathise with the roles

and realities of other stakeholders during a volcanic crisis. They can be particularly
effective when communicating volcanic hazards to children and in schools. We invite
contributions on concepts of and experiences with games of all kinds, both for
grown-up and for children, to communicate volcanic risks. We especially encourage
bringing your game with you, as we intend to organise showcase sessions during
which all participants of the CoV 10 can test the variety of games.
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S3.18 | Leveraging the Power and Speed of Social Media to Expand Volcano Communication
CONVENERS:

Wendy K. Stovall | usgs • wstovall@usgs.gov
Janine Krippner • jkrippner@gmail.com
Micol Todesco | INGV • micol.todesco@ingv.it
Nico Fournier | GNS • n.fournier@gns.cri.nz
Jan Lindsay | DEVORA/Univ. Auckland • j.lindsay@auckland.ac.nz

Social media channels, such as Facebook and Twitter, are increasingly important
in delivering real-time information and generating public interest in volcanoes and
volcanic hazards. Volcano-related researchers and organizations use social media
as their own news channel to control the message and timing of information release;
followers share the information broadly, amplifying the message of a trusted source.
Traditional media also plays a role by publishing long-form news articles and posting
information on their own social media accounts. Additionally there’s a growing trend
for traditional media to quote scientists’ social media posts within website articles,
in lieu of conducting standard question-and-answer interviews.
However, using social media to disseminate reliable information about volcanoes
and their potential hazards can be challenging. Within the social media realm, news

and information about volcanic unrest emanates from diverse sources and travels
quickly. Non-authoritative sources can undermine the message with inaccurate
and outdated information, and opinion may masquerade as fact. With the flood
of information, how do the authoritative sources rise above the chatter to remain
relevant and heard?
In this session, we will highlight effective practices for volcano observatories,
public agencies, emergency managers, media officers, science communicators,
and researchers to use when distributing volcano information via social media. We
encourage submissions highlighting examples of compelling uses of social media in
volcano/volcanic hazard communication and/or challenges faced in expanding the
role of social media to communicate volcano hazards.

54

To favor the discussion among scientists and stakeholders a daily
plenary session or round table will be held focusing on this topics:
·· High-risk quiescent volcanoes: public awareness and risk
mitigation

artwork by Gennaro Regina

·· Volcano science and decision making: from conceptual models
and monitoring to alert levels
·· Communicating volcano science and risk: the role of scientists,
decision makers and media
·· Vulnerability and urban planning in densely populated areas
exposed to volcanic risk
The three Neapolitan active volcanoes will be the focus of Special
Sessions mainly for local community to bring more substance in
interacting with scientists.
These session will relate to:

PLENARY
AND SPECIAL
SESSIONS

·· The August 21, 2017 Ischia earthquake and its meaning: what
we know, what we do not know, and how understand more of
the volcanic system dynamics
·· Twenty years after first CoV conference: progress made and open
questions in hazard assessment and risk mitigation at Vesuvio
·· Campi Flegrei caldera: a very high research effort vs a low public
awareness
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W.1 | Early-Career Workshop: Forming and enhancing partnerships between scientists and stakeholders
CONVENERS:
Hannah Dietterich | USGS Volcano Science Center, USA • hdietterich@usgs.gov
Carina Fearnley | University College London, UK • c.fearnley@ucl.ac.uk
James Muller | Harvard University, USA • jkm02009@gmail.com
Oryaëlle Chevrel | Université Clermont Auvergne, France • oryaelle.chevrel@gmail.com

Date: September 2
Duration: 1 full day
Number of participants: 10–40

Early-career attendees to Cities on Volcanoes 10 reside at the nexus between volcano
science and society. Working in this area requires cooperation and communication
between scientists and the emergency managers, governments, critical infrastructure,
communities, and other stakeholders living around volcanoes. In this workshop, we
seek to help early-career attendees develop their network and skills to support and
join in these partnerships. We will discuss advice and opportunities for career and
research program development around improving communication with stakeholders
and resilience to volcanic hazards. The workshop may include a volcano unrest
crisis simulation, strategies for networking, communication across the scientiststakeholder divide, and other topics of interest. We encourage attendance by earlycareer scientists and stakeholders of all backgrounds.

W.2 | Exploring the role and value of communication products and protocols: volcano alert level systems
CONVENERS:
Carina Fearnley | 1Univ. College London, UK. Corresponding Author • c.fearnley@ucl.ac.uk
Sally Potter | GNS Science, New Zealand
Annie Winson | Aberystwyth University, UK
Amy Donovan | Kings College London, UK

Date: September 1
Duration: 1 day
Number of participants: Minimum of 5, no maximum

This workshop aims to support volcanologists and key user groups (e.g. civil
protection) in their implementation and use of Volcano Alert Level Systems (VALS)
and communication products and protocols used at various volcano observatories
around the world (including the Aviation Colour Code). Following a previous workshop
in CoV9 in Chile, and a number of recent publications on VALS, it is a fitting time to
share knowledge, experience and best practices so that all practitioners can benefit,
particularly those who are devising new systems, or considering alternatives.
Representatives from observatories and key user groups are invited to present their
existing VALS and communication procedures, describe how it was developed
and why, along with its use by various stakeholders. It is also an opportunity to
discuss any challenges and opportunities in the design and operation of VALS. As
part of the workshop, a series of discussions and exercises will be facilitated to
review the diversity, challenges, and benefits of VALS. Aspects for the working group
to investigate further will be identified, and a plan made for future workshops and
potentially new collaborative research.
The workshop will be run by the IAVCEI working group on Volcano Alert Level
Systems, which is part of WOVO. A proposed output is a special issue publication
from the COV9 and CoV10 workshops and session. Contributions from people who
were not able to attend the conference or workshop are encouraged.
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W.3 | Communicating Volcanic Hazards
CONVENERS:
Paolo Papale | INGV (IT) • paolo.papale@ingv.it
Warner Marzocchi | INGV (IT) • warner.marzocchi@ingv.it
Carolyn Driedger | USGS (US) • driedger@usgs.gov
Natalia Deligne | GNS Science (NZ) • n.deligne@gns.cri.nz

Date: 31 August - 1 September
Duration: 2 days
Number of participants: 30–50

This workshop concerns scientists’ communications with government officials
regarding volcanic unrest and hazards (note: equally critical media and societal
communication is out of scope for this workshop). Previous meetings, e.g., Volcano
Observatory Best Practice (VOBP) workshops, have facilitated intense discussion on
this theme between scientists, particularly those from volcano observatories. This
workshop, sponsored by the Word Organisation of Volcano Observatories (WOVO),
will continue the discussion and for the first time in an international setting include
civil defense (government) officials. This two-way exchange will provide science
participants the opportunity to receive practical guidance directly from civil defense
practioners.
This workshop will cover three aspects of communication between scientists and
government officials: knowledge, responsibility, and practice.
Knowledge: Scientists have a duty to effectively communicate 1) the scope, limits,
and uncertainties of scientific knowledge; 2) the types of knowledge available during
a volcanic crises; and 3) scientists’ (sometimes limited) knowledge of the volcano’s
current status and eruption potential. We will also consider the tools used for
knowledge transfer.
Responsibility: Global experience supports the importance of clear delineation
between the responsibility of monitoring scientists and government officials involved
with the response to a volcanic crises. In the absence of clear roles, scientists
may make decisions and take action outside their area of expertise, which can
compromise the overall crises response. We will discuss approaches to collectively
agree and implement the delineation of roles and facilitation of cooperation.
Practice: Effective communication requires constant interaction between scientists
and government officials. It is advantageous for communication practices to be
defined, implemented, and tested during “peace time” to minimize miscommunication
during a crisis. We will share strategies regarding these points in the context of an
international volcanological community that respects different cultural, societal and
economic expectations of different countries.
The workshop marks the 5 year anniversary of a dedicated VOBP workshop in Erice
in 2013 attended by ~80 people from volcano observatories and volcano research
centers representing all continents. Since then, the conversation has continued at
several meetings and conferences. This workshop will feature a few presentations
used to initiate discussions, which will form the core of the workshop itself. An
objective of the workshop is to produce a short report summarizing the most relevant
issues and directions emerging from the discussion.
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W.4 | The EPOS long-term plan for the integration of the European research infrastructures: a new

horizon for open science in volcanology
CONVENERS:
Giuseppe Puglisi | INGV Italy • giuseppe.puglisi@ingv.it
Letizia Spampinato | INGV Italy
Massimo Cocco | INGV Italy
Carmela Freda | INGV Italy
Rossella Nave | INGV Italy

Date: September 2
Duration: 4 hours afternoon
Number of participants: maximum 50

Earth science is multidisciplinary and requires access to data and products generated
by different communities in different data formats and with different procedures. The
study of the chemical and physical processes controlling volcanic eruptions and
unrests does not escape this rule. Indeed, to understand volcano dynamics and
hazards, researchers must rely on a multidisciplinary approach that encompasses
geophysical, geological and geochemical studies, as well as experimental data and
computational Earth science.
EPOS (European Plate Observing System) fosters innovation in such a multidisciplinary
environment by using human capital and infrastructures across different fields,
technologies, and disciplines for better understanding the Earth dynamics. EPOS
aims at creating a single but distributed infrastructure integrating the diverse and
advanced European Research Infrastructures for solid Earth science in a common
framework. The EPOS approach will enable the scientific community to study the
same phenomena from a multidisciplinary point of view and at different temporal and
spatial scales. In this framework, EPOS will ease the access, use and re-use of the
multidisciplinary data, data products, software and services produced by the main
European Volcanological Observatories and Volcanological Research Institutions.
This step-forward of the volcanology community will make working side-by-side
volcanologists, information and communication technology experts, decision
makers, industries, and public to develop new knowledge, tools, and procedures
for accurate, durable, and sustainable response to geo-hazards and geodynamic
phenomena relevant to the environment and human welfare. Aside the invited
talks, the workshop will host a round table on the role of research infrastructures in
volcanology.
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W.5 | Social Media Utility in Volcano and Hazard Communication - Panel Discussion
CONVENERS:
Wendy K. Stovall | usgs • wstovall@usgs.gov
Janine Krippner • jkrippner@gmail.com
Micol Todesco | INGV • micol.todesco@ingv.it
Nico Fournier | GNS • n.fournier@gns.cri.nz
Jan Lindsay | DEVORA/Univ. Auckland • j.lindsay@auckland.ac.nz
Beth Bartel | UNAVCO • bartel@unavco.org

Date: September 1
Duration: 1 day
Number of participants: 10 - unlimited

Although social media has existed for only a decade, it’s rapidly becoming a defacto primary news source for many around the globe. We see that news and
information about volcanoes and volcanic unrest emanates from diverse sources
and travels quickly. However, using social media to disseminate reliable information
about volcanoes and their potential hazardous effects can be challenging - nonauthoritative sources can undermine the message with inaccurate and outdated
information. With the flood of information, how do the authoritative sources remain
relevant and heard?
We aim for this forum to be an opportunity for people involved in volcano-related
information and hazards communications to sit down together and discuss the utility
of social media in our community. The format will include an introduction to the topic
with some global statistics, a panel discussion, and an open discussion amongst
all who join. The invitation to participate is open to everyone in the volcanology,
emergency management and media community. People interested in social media
will have the opportunity to meet each other, open lines of communication, and figure
out how we can help each other.
The panel will include people who represent various parties that communicate about
volcanoes and volcanic hazards, e.g. government organizations, volcano-monitoring
outfits, early career volcanologists, emergency managers, universities, educators,
volcano observatories, etc.
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W.6 | An introduction to LaharFlow: a web-based, dynamic shallow layer model of lahars
CONVENERS:
Mark Woodhouse | School of Earth Sciences and School of Mathematics, University of
Bristol, Bristol, UK
Jeremy Phillips | School of Earth Sciences, University of Bristol, Bristol, UK
Andrew Hogg | School of Mathematics, University of Bristol, Bristol, UK

Date: September 1 - 2
Duration: 2 days
Number of participants: 8 - 20

Managing lahar hazards is challenging due to the complicated physical processes
that control the initiation and dynamics of the flows. Physical models that describe
lahar dynamics are useful tools in managing lahar hazards.
In this interactive workshop, we present our new lahar model, LaharFlow, a dynamic
shallow-layer model with a web-based interface. LaharFlow models lahars across the
range of regimes, from hyperconcentrated flows to debris flows, and the transitions
between them. Bulking and debulking is included in the model together with the
changes in topography that these processes cause.
Day 1 morning:
Three short (1hr) lectures will provide an introduction into the physics of lahars,
modelling methods and the formulation of LaharFlow:
• The fluid mechanics of lahars (Dr Jeremy Phillips)
• Mathematical modelling of shallow geophysical flows (Prof. Andrew Hogg)
• LaharFlow: formulation and phenomenology (Dr Mark Woodhouse)
Day 1 afternoon & day 2 morning:
The LaharFlow web-tool will be demonstrated through a series of interactive
exercises. Participants will use the LaharFlow interface to set up simulations of
lahars from a variety of source conditions, will run the model during the workshop,
and analyse the results using online diagnostics and GIS tools.
Day 2 afternoon:
The workshop will conclude with a short lecture (1hr) that presents a perspective on
the use of models for volcanic hazard assessment and risk analysis:
• Using models for volcanic hazards and risks (guest lecturer: Dr Natalia Deligne)
Finally, a group discussion on lahar hazard modelling will conclude the workshop.
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W.7 | Effective respiratory protection for volcanic ash exposure reduction: results of the HIVE project
CONVENERS:
Dr Claire Horwell | Associate Professor (Reader) and Director of the International
Volcanic Health Hazard Network (IVHHN; an IAVCEI Commission). Department of Earth
Sciences, Durham University, UK. Workshop to be led by Dr Horwell and the HIVE*
team.

Date: September 4
Duration: 3 hours
Number of participants: Up to 50

This workshop will present the first evidence on the effectiveness of respiratory
protection worn by communities during volcanic eruptions. The research was
conducted for the Health Interventions in Volcanic Eruptions (*HIVE; http://
community.dur.ac.uk/hive.consortium/) project led by Dr Claire Horwell at Durham
University. Laboratory experiments measured the filtration efficiency of a range of
forms of respiratory protection worn by communities around the world, including
bandanas and various types of cloth, surgical and healthcare masks, and industrycertified facemasks. The best-performing types were then testing for fit (total inward
leakage) in a volunteer study in the laboratory. The results have been presented
to the Pan American Health Organization/WHO and updated global guidance is
expected as a result.
The project also sought to understand the influences on behaviours surrounding
masks use in community settings. Social surveys (anthropological and psychologybased) in Mexico, Indonesia and Japan have highlighted the different cultural,
spiritual and environmental factors which affect the motivation to protect oneself
when volcanic ash is in the environment. These findings are now helping to frame
effective communication strategies around exposure reduction and effective mask
use within communities.
The ethics of agencies recommending and distributing facemasks in the absence of
strong evidence of their efficacy will also be presented and implications for current
practices considered.
Results will be presented, and discussions held on how to take the findings forward
into practices related to mask procurement, distribution and guidance.
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W.8 | Modeling Volcanic Deformation
CONVENERS:
Maurizio Battaglia | US Geological Survey and Sapienza - University of Rome •
mbattaglia@usgs.gov • maurizio.battaglia@uniroma1.it
Flavio Cannavo | INGV-OE • flavio.cannavo@ingv.it
Kyle Anderson | US Geological Survey • kranderson@usgs.gov
Mike Lisowski | US Geological Survey • mlisowski@usgs.gov

Date: September 8 - 9 - 10
Duration: 3 days
Number of participants: 9-15

The precise measurement of ground deformation is an essential tool to monitor
volcanic unrest, and mathematical models of how a volcano deforms are required
to characterize driving processes and constrain the source location, depth and
volume change. The workshop aims to create a forum to discuss/exchange ideas
and software(s) for modeling geodetic data, as well as to analyze relations of models
with magmatic activity. Participants are encouraged to bring and share copies of
their own software.
The workshop will focus on three scientific and technical themes:
Session 1: Volcano deformation modelling and inversion methods - Software
applications.
Examples and state of the art of software/models and inversion techniques developed
to model volcanic deformation. In the afternoon, there will the possibility to work in
small groups on specific software.
Session 2: Uncertainty, robustness and sensitivity of volcanic deformation models.
Studies on uncertainty, robustness and on sensitivity of the estimated models can
contribute to the definition of a best-practice in estimating volcanic sources from
data.
Session 3: From the deformation to the prediction of the activity of the volcano
The purpose of this session is to exploit the analysis and modeling of deformation
data for forecasting volcanic activity. Some case studies will be used to challenge
the participants in making their own predictions with the tools discussed within the
workshop.

63

W POST-CONFERENCE WORKSHOPS

W.9 | Assessing and managing volcanic hazards and risk for critical facilities
CONVENERS:
Chuck Connor | School of Geosciences, University of South Florida • cbconnor@usf.edu
Yoshi Fukushima | International Atomic Energy Agency • Y.Fukushima@iaea.org
Antonio Costa | INGV • antonio.costa@ingv.it
Elaine Spiller | University of Marquette • elaine.spiller@marquette.edu

Date: September 8
Duration: 4 hours
Number of participants: 10 - 20

This workshop is dedicated to community discussion of volcanic hazard assessment
to critical facilities, from scientist and stakeholder perspectives. When damaged
by volcanic eruptions, critical facilities create impacts well beyond the areas
directly affected by volcanic products. Critical facilities include nuclear and some
conventional power plants, ports, dams, oil terminals, hospitals and similar types
of infrastructure. The loss of this infrastructure can create cascading effects for
populations, economies, and environmental health. Volcano scientists have the
responsibility of developing robust methods for the assessment of volcanic hazard
and risk for existing and proposed critical facilities. Often investment in such
infrastructure is so great that hazard rates of 1:1,000,000 or 1:10,000,000 per year
are considered to be significant. This places a high premium on methods to estimate
the likelihood and consequences of even rare volcanic events with low uncertainty.
This session is dedicated to presentation of new methods for the assessment of
hazard and risk to critical facilities. The workshop will include a panel discussion with
participation from scientists and government (International Atomic Energy Agency,
US Nuclear Regulatory Commission and others) about future directions in volcanic
hazard assessment for critical facilities. The workshop will also include “how-to”
descriptions of specific methods and techniques used in such hazard assessments,
and the role of regulatory documents, international guidelines and standards, such
as those developed by the International Atomic Energy Agency for volcanic hazard
assessments.
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W.10 | Eruption forecasts and warnings at long-quiescent volcanoes
CONVENERS:
Anna Maria Zaccaria | University of Naples, Italy
Gabriella Gribaudi | University of Naples, Italy
Christopher Kilburn | University College London, UK • c.kilburn@ucl.ac.uk
Sabina Michnowicz | University College London, UK
Karen Holmberg | New York University, USA

Date: September 8
Duration: 1 day
Number of participants: 10 - 30

The global threat from volcanic eruption is chronically under-estimated because
most major eruptions occur from volcanoes that have been quiescent for 100 years
or more. The repose intervals are long enough for the memory of previous eruptions
to have faded among monitoring scientists and vulnerable communities. For
example, 70% of Europe’s active volcanoes have not erupted during the professional
lifetimes of current monitoring scientists. As a result, eruption forecasts during
renewed unrest are commonly uncertain and misunderstood The loss of experience
strongly handicaps the delivery and understanding of forecasts and presents a major
challenge to effective emergency response.
This workshop will be presented by an interdisciplinary team with expertise in
physical and social science to discuss responses to unrest at volcanoes after long
repose. It will be structured around, but not restricted to, Campi Flegrei, which
has a population of more than 360,000 people between Naples and the Tyrrhenian
coast. After four centuries of repose, the volcano has been in unrest since 1950
and triggered two major, non-eruptive emergencies since 1969. It provides a unique
opportunity to evaluate the flow of experience and understanding of volcanic
emergencies across three generations and, from the results, to identify strategies
for optimising the delivery of eruption forecasts not only at Campi Flegrei, but also
at long-quiescent volcanoes worldwide. We welcome the participation especially of
early-career researchers, whether scientists or non-scientists, for a day of lively and
thought-provoking discussion.
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W.11 | The EVER-EST web platform to support Open Science in the volcano hazard community
CONVENERS:
E. Trasatti | Istituto Nazionale di Geofisica e Vulcanologia, Rome, Italy • elisa.trasatti@
ingv.it
S. Salvi | Istituto Nazionale di Geofisica e Vulcanologia, Rome, Italy • stefano.salvi@
ingv.it
Sergio Ferraresi | Meteorological and Environmental Earth Observation (MEEO), Ferrara,
Italy • ferraresi@meeo.it
Simone Mantovani | Meteorological and Environmental Earth Observation (MEEO),
Ferrara, Italy • mantovani@meeo.it

Date: September 8
Duration: 2 - 3 hours
Number of participants: 5 - 20

A Virtual Research Environment (VRE) for Earth Science has been developed in the
framework of the 2015-2018 H2020 EVER-EST project. The VRE was designed to
facilitate collaboration, citation, remote processing, capacity building and knowledge
sharing among Earth scientists. Using the VRE, scientists are able to collaborate with
colleagues located in different parts of the world and to carry out an end-to-end
scientific investigation process. This includes being able to remotely access and
share data, research results and ideas, to perform training sessions and discussions,
to compare different results and models, and to synthesize scientific information
for dissemination to colleagues or to end-users. The VRE exploits the “Research
Object” concept (http://www.rohub.org), i.e., digital objects that include information
about experiments and investigations to facilitate reusability, reproducibility and long
term preservation. Research Objects can collect data and publications, but also
algorithms, codes, results, and workflows that can be stored, shared and re-used.
The VRE was developed according to requirements from the scientific community of
the Campi Flegrei/Vesuvius, Mount Etna and Icelandic Volcanoes Supersites.
The EVER-EST platform is available for use on a first-come first-served basis, for a
limited number of scientists, and the workshop is intended to provide training on the
platform use.
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W.12 | Promoting mutual knowledge exchange in the volcano world
CONVENERS:
Micol Todesco | INGV Sezione di Bologna • micol.todesco@ingv.it
Carina Fearnley | UCL • c.fearnley@ucl.ac.uk
Hakan Karahasan | NEU • hakan.karahasan@neu.edu.tr
Andrea Di Muro | IPGP • dimuro@ipgp.fr
Rosella Nave | INGV Osservatorio Vesuviano • rosella.nave@ingv.it
Chiara Cardaci | DPC • Chiara.Cardaci@protezionecivile.it

Date: September 8
Duration: 1 day
Number of participants: 10 - 40

Managing volcanic hazards requires the interaction of distinct stakeholders, including
government and civil managers, scientific communities, local communities, media,
industry, and the general public. These different groups create, share, and interpret
knowledges about the natural event, which is then integrated into organisational
practices and everyday lives. Difficulties arise when different perceptions of the
natural event cannot be reconciled, and different groups interpret the available
knowledge in different ways.
Effective sharing of knowledge (scientific and non-scientific) requires a profound
understanding of the multifaceted features that affect and shape human
communication. It is well established that scientific information becomes useful,
usable, and used when it belongs to a mutual knowledge exchange, where all
stakeholders participate in the definition of what needs to be communicated, how
and when.
The aim of this workshop is to consolidate an interdisciplinary network capable of
tackling risk communication issues from different points of view. Participants will be
able to discuss communication strategies, identify priorities, devise exercises, and
communication experiments to be tested in the field and explore different founding
schemes to finance innovative interdisciplinary research on risk communication.

67

W POST-CONFERENCE WORKSHOPS

W.13 COURSE | Modeling Supersonic Flows in Volcanic Eruptions
CONVENERS:
Ezequiel F. Médici | Research Assistant Professor, Department of Mechanical
Engineering-Engineering Mechanics, Michigan Technological
University • efmedici@mtu.edu

Date: September 8
Duration: 4 hour
Number of participants: 5 - 20

During an explosive volcanic eruption, a large amount of energy is released in a short
period of time, just as when a bubble bursts or a conduit decompresses. High energyrelease rates can result in local velocities that exceed the speed of sound, producing
large density changes in the surrounding gases. The study of gases subject to density
changes is known as gas dynamics, and it is used to explain phenomena such as
shockwaves and supersonic jets. While the theory of propagation of shockwaves
and supersonic jets is well understood, its implications for volcanic processes is not
This short course will introduce the theoretical background of gas dynamics
by describing the physics of shockwaves and supersonic jets. Descriptions of
commonly used mathematical models, their simplifications, and the semiempirical
correlations used to reduce their complexities will be discussed. Special emphasis
will be placed on the implications of the models for fieldbased data collection. By
the end of the short course, the attendees should be able to recognize the key
characteristics of supersonic flows and should be familiar with the fluid mechanics
and thermodynamics of supersonic flows in the complex framework of a volcanic
eruption.
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Stromboli, Italy, September 8-13 2018

W.14 | Stromboli volcano, Aeolian Islands: Broadband Acquisition and Imaging Operation (BAcIO) workshop
This workshop has the sponsorship and support of the IAVCEI Commission on Explosive Volcanism

CONVENERS:
Jacopo Taddeucci | INGV - HPHT Laboratory of Experimental Volcanology and
Geophysics • jacopo.taddeucci@ingv.it
Piergiorgio Scarlato | INGV - HPHT Laboratory of Experimental Volcanology and
Geophysics • piergiorgio.scarlato@ingv.it
Elisabetta Del Bello | INGV - HPHT Laboratory of Experimental Volcanology and
Geophysics • elisabetta.delbello@ingv.it
Tullio Ricci | INGV - HPHT Laboratory of Experimental Volcanology and
Geophysics • tullio.ricci@ingv.it
Daniele Andronico | INGV – Catania Osservatorio Etneo • daniele.andronico@ingv.it
Ulrich Kueppers | LMU • Munichu.kueppers@lmu.de

Date: September 8-13
Duration: 6 days
Number of participants: min 15 - max 35
Fee: Approx € 900
The Broadband Acquisition and Imaging Operation (BAcIO) is an ‘operative’
workshop conceived as a multidisciplinary, ‘hands-on’ field experiment, and is
meant to gather specialists and apprentices in the use of field-based techniques
for monitoring/observing persistent explosive volcanic activity. The aim is to: 1)
promote the synergic use of different field based measuring techniques, 2) share
expertise and ideas on traditional and novel eruption observation tools, and 3)
expand our knowledge of eruptive processes.
The activity will consist in the temporary deployment of a range of imaging,
acoustic, seismic, and geochemical data acquisition systems, including, but not
limited to, high-speed visible and thermal cameras, seismometers, microphones,
UV and SO2 sensors and drones. The organizing team will provide part of

these tools, but participants are invited to carry, deploy, and illustrate their own
instruments. The program will include a discussion on the data acquisition and on
the observed activity plus a final wrap-up event.
Observation focus will cover topics such as eruptive plume dynamics, pyroclast
ejection processes extending from the shallow conduit, through their acceleration
and interaction with the atmosphere, and their dispersal and deposition, and
associated geophysical and geochemical signals. Local meteorological and
volcanological (i.e., activity style, frequency, and intensity) conditions will have
the last word on observational activities. The access to the summit area is subject
to regulations that may vary depending on the activity of the volcano.
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FTA PRE-CONFERENCE FIELD TRIPS

Etna, Italy, 29 August-1 September 2018

FTA.1 | The eruptive activity of Mount Etna and its impact on the urban area
FIELD LEADER:
Stefano Branca | INGV • stefano.branca@ingv.it

CO-LEADERS:
Gianluca Groppelli | CNR-IDPA
Marco Viccaro | Università di Catania

Date: 29 August-1 September
Duration: 4 days
Number of participants: from 25 to 50
Cost: € 700 (in double shared room, including the transfer to Naples by plane)

Foto di Stefano Branca

Mount Etna is one of the most famous volcanoes of the world due to its central
location within the Mediterranean Sea and its almost continuous eruptive activity.
The favorable climatological conditions together with its strategic position allowed
the progress of both civilizing and cultural processes in this distinctive Mediterranean
region. In particular, relationships between Etna’s activity, the society and the urban
fabric have developed over the past 2700 years.
The field trip sets out to describe the impact of two destructive effusive eruptions
on human activities and the urban fabric during historical time, occurred in 1669
and 1928,. The 1669 eruption was the event that caused the greatest damage to
both cultivated areas and urban districts of the Etna region conditioning the pattern
of urbanization in subsequent centuries. The 1928 eruption is a clear example of
State and population response to the destruction of a town, Mascali, by the lava
flow and the following recovery and rebuilding of a new town in a typical Fascist
architectural style. Both the proposed itineraries will be focused on the effects
of lava flows on urban fabric, the population’s resilience and the subsequent
reconstructions. After the overview of impacts related to these past eruptions, we
explore the Etna summit region where the active craters are located and the main
volcanological features of the most recent eruptions are exposed. In addition we
present a summary of Etna activity in the last tens of thousand years, shown in the
stratigraphic successions cropping out along the inner walls of the Valle del Bove
depression. Lastly, the control room of INGV-OE in Catania will be visited. Here,
real-time data sets are managed to provide rapid and useful information of ongoing
eruptive activity.
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Etna, Italy, 29 August-1 September 2018

FTA.2 | Present state, dynamics and monitoring system of Etna
FIELD LEADER:
Giuseppe Puglisi | INGV Etna, Catania, Italy • giuseppe.puglisi@ingv.it

CO-LEADERS:
Eugenio Privitera | INGV Etna, Catania, Italy
Valerio Acocella | University Roma Tre, Italy
Alessandro Aiuppa | University of Palermo, Italy

Date: 29 August-1 September
Duration: 4 days
Number of participants: from 20 to 40
Cost: about € 900 (it includes the flight to Naples)

Foto di Stefano Branca

This three days field trip focuses on Mount Etna, the most active and largest
volcano in Europe; the fourth day is devoted to the transfer to Naples. Towering
above Catania and surrounding area, in Eastern Sicily, where nearly a million of
people lives, Etna is a composite basaltic volcano whose location is explained by an
asthenospheric window to the side of the Ionian lithosphere subducting below the
Calabrian Arc. The present edifice largely results from the activity of the last ~15 ka.
It consists of several summit vents, from which three main rift zones radiate, usually
fed by dikes propagating laterally from the main conduit. The eastern flank is cut
by the Valle del Bove depression, a large collapse scarp ~9 ka old. The eastern and
southern flanks of the volcano are currently characterized by widespread instability.
Accelerations of this instability, usually associated with major eruptions, promote
shallow earthquakes and surface fracturing, increasing the hazards of the volcano.
Participants to the field trip will have the opportunity to appreciate the most important
and spectacular features of the volcano, including its rift zones, the Valle del Bove,
the vents feeding the most recent eruptions and the major tectonic and degassing
active systems on the volcano flanks. One additional key objective of the trip is the
direct observation of the Etna’s geophysical, geodetic and geochemical monitoring
system, one of the densest and most complete worldwide. To this aim, stops at

a variety of monitoring sites and installations on the volcano, as well as a visit in
the Operation Room of the Etna Observatory, have been organised. The summit
craters area will also be visited. The fieldtrip will be introduced by short seminars
of volcanologists and Civil Defence representatives at the Catania Observatory
of INGV. During the seminars the participants will have the opportunity to discuss
and critically review actions and plans aimed at reducing the impact of the various
volcanic hazards on the volcano.
The goal of this field trip is therefore to highlight the present state, the dynamics,
the hazards and the monitoring system, watching over nearly a million people, of
one of the largest and most active volcanoes on Earth.
This field trip is open to everybody, but walks over 2000 m are planned and the
trail to the summit crater, above 3000 m, is particularly steep. Participants need
to be in good physical condition and carry the necessary equipment. The climb is
not suited for people with a known heart condition, asthma patients, persons who
suffer from heights. Because of the presence of volcanic ash, please do not wear
contact lenses.
For safety reasons the organization reserves the right to modify parts of the field trip
at any time owing to weather conditions and volcanic activity.
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Naples, Italy, 27 August-1 September 2018

FTA.3 | The city of Napoli and its active volcanoes
FIELD LEADERS:
Roberto Isaia | INGV Naples, Italy • roberto.isaia@ingv.it
Raffaello Cioni | University of Florence, Italy • raffaello.cioni@unifi.it
Roberto Sulpizio | University of Bari, Italy • roberto.sulpizio@uniba.it

Date: 27 August-1 September
Duration: 6 days
Number of participants: from 30 to 50
Cost: € 700

Somma-Vesuvius and Campi Flegrei are among the most famous active volcanoes
in the world, and are part of the Neapolitan landscape.
The Somma-Vesuvio, east of Napoli, is made up of an older volcano, Mt. Somma,
truncated by a summit caldera, resulting from several collapses following Plinian
eruption and a more recent cone, Vesuvius. The growth of the Vesuvius cone
occurred during periods of persistent low-energy open-conduit activity, the last of
which occurred between 1631 and 1944. The activity of the volcano punctuated the
human history since Bronze Age, as testified by archaeological finds recognised in
the plain and relieves surrounding the volcano. The world-famous eruption of AD
79 consigned the Somma-Vesuvius to the history, because of the burying of some
important roman tows like Pompeii and Herculaneum.
The field trip will illustrate the volcanology of main historical eruptions, with special
emphasis to the post-1631 activity. The visit to the summit cone will represent the
occasion to have a panoramic view of the inner caldera wall. Deposits of the Plinian
and subplinian eruptions will be observed in old quarries around the volcano.
The AD 79 deposits will be described visiting the archaeological excavations of
Herculaneum and Oplontis, in which the interaction of the pyroclastic deposits with

an inhabited area will be the argument for discussion about the present day volcanic
hazard and risk in the Neapolitan area. The visit to the oldest volcanic observatory
in the world (hystorical site of the Osservatorio Vesuviano) will be the occasion
to illustrate the born and the history of volcanic surveillance. Within the Maschio
Angioino Castle, we will see a sequence with ash deposits from both Vesuvius and
Campi Flegrei showing as the city of Naples was exposed to both volcanoes.
The itinerary in the Campi Flegrei caldera, will allow to see i) the rocks of the
Campanian Ignimbrite and Neapolitan Yellow Tuff caldera forming eruptions, ii) the
pyroclastic density currents and fallout deposits of the post caldera volcanism,
iii) different preserved volcano edifices and volcano tectonic structures, along
with fumarolic and hydrothermal active field are hosted. A visit to the remnants of
the Serapeum Roman market and the Pozzuoli harbour, are the best examples to
discuss of caldera unrest at Campi Flegrei. The several diverse monitoring stations
site at Solfatara and a visit to the Monitoring Centre of the Osservatorio Vesuviano
will provide an opportunity to illustrate the surveillance network of the INGV-OV
for the Neapolitan volcanoes and discuss on the future eruption scenario and the
related risk. A half-day boat trip in the Gulf of Napoli and Pozzuoli, will show the
volcano tectonic structure of the whole Campi Flegrei volcanic field and to point out
the high density urbanisations of the area.
During the field trip, both at Vesuvio and Campi Flegrei, selected sites will be visited
for the enhancement of local products, with food and wine interludes, as well as
space will be given for illustrating initiatives carried out on the territory by local
authorities and schools for the prevention and mitigation actions of volcanic risks.
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Rome, Italy, 30 August- 2 September 2018

FTA.4 | Geothermal resources in volcanic regions and public acceptance: The Roman Geothermal Province
FIELD LEADERS:
Giovanni Chiodini | INGV, Italy
Guido Giordano | University Roma3, Italy • guido.giordano@uniroma3.it

CO-LEADERS:
Carlo Cardellini | University of Perugia
Francesco Frondini | University of Perugia
Massimo Ranaldi | University Roma3, Italy
Luca Tarchini | University Roma3, Italy
Matteo Trolese | University Roma3, Italy

Date: 30 August- 2 September
Duration: 3 days
Number of participants: from 20 to 40
Cost: € 750

Foto di Stefano Branca

Just 100 km north of Napoli, a chain of Quaternary and quiescent calderas and
stratovolcanoes is the site of one of the largest geothermal regions in the world.
These are the Colli Albani, the Sabatini, the Vico and the Vulsini and Amiata volcanic
complexes which extend around Roma capital city. Geothermal exploration and
development in this region faces a highly and historically urbanised territory
of incomparable beauty and cultural richness, which has fuelled controversial
relationships between local communities and developers.
The field trip will cross the Quaternary volcanic complexes and the historical cities
of Roma and Viterbo, focussing on the recent volcanic history of each volcano
and the characteristics of the associated geothermal systems, highlighting both the
potential and the possible hazards.
The itinerary include the visit to the beautiful Tuscolo archaeological area located
on the caldera rim and perfectly situated for a panoramic overview of the structure
and stratigraphy of the volcano. Moving to the Albano maar lake, it will be possible
to discuss about present potential and hazards for the metropolitan territory of
Roma capital city. The visit to the Sabatini calderas, located just 50 km north of

Roma, allows participants to see the beautiful caldera and maar lakes and observe
the maar deposit successions, an ideal spot to discuss the type of geothermal
reservoirs and their potential as high enthalpy systems. The nearby Vico caldera will
be the destination for the second evening and night. The last part of the itinerary
is a trip to the Vulsini calderas (Bolsena and Latera) and thermal areas around the
beautifully preserved medieval city of Viterbo. We will visit the abandoned site of
Latera geothermal power plant and discuss past and current failures of geothermal
exploration and development policies and practices to highlight what we can learn
for the future use of geothermal energy in highly urbanised and culturally rich
territories.
The field trip includes a visit to the Dipartimento di Protezione Civile of Roma, where
it will be possible to see the operations center and discuss the prevention and
emergency actions that Civil Defense promotes and coordinates in collaboration
with Regional and local Governments. It will also be a chance to learn about the
prediction activities carried out with the participation of the scientific community
with the aim of assessing risk scenario and mitigation actions.
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September 5th 2018

FTI.1 | The Campi Flegrei caldera volcanism and the unrest phenomena
The Campi Flegrei is an active volcanic field resulting mainly by two large
caldera forming events. The large eruption of the Campanian Ignimbrite
(40 ka), known as the major event of the Mediterranean area over the last
200.000 years, generated the Campi Flegrei caldera and was followed by
an intense volcanic activity, culminated in a second large eruption dates
back 15 ka wich emplaced the Neapolitan Yellow Tuff (NYT). Following
the NYT eruption, activity within the caldera generated at least 70 volcanic
eruptions, concentrated mainly in discrete periods alternating with periods of
quiescence of variable length. The eruption of Monte Nuovo in 1538 A.D. was
the last eruption of the caldera. The volcanic activity of Campi Flegrei was
characterized mainly by explosive eruptions of low and medium magnitude
and less frequent effusive events. The location of eruptive vents has changed
over time, and simultaneous eruptions in the two different sectors of the
caldera also occurred from the Solfatara and Averno volcanoes.
The caldera underwent ground deformation that resulted in a total uplift of
more than 100 m in its central part during the last 15,000 years. Even over
several decades before the Monte Nuovo eruption, ground uplift had reached
several meters. Recently, slow ground movement (bradyseism) has occurred
in the area, with two major bradyseismic crises (1970-72 and 1982-84)
accompanied by hundreds of earthquakes and 3.5 m of ground uplift, leading
toFoto
the dipartial
evacuation
of the town of Pozzuoli. Different episodes of ‘microStefano
Branca
uplift’ with maximum displacement of a few tens of cm occurred in the last 30
years and are currently underway.
The visit of particular volcanic structures will lead the participants through
an itinerary in the Campi Flegrei devoted to illustrate and discuss the
volcano history of the Campi Flegrei, the ground deformation dynamics in
a resurgent caldera, and the possible future scenario and risk related to an
eventual resumption of the eruptive activity at Campi Flegrei. Stops to the
active fumarolic field of the Solfatara area, as well as to the Pozzuoli harbour
and Serapeo Roman archaeological ruins, will allow discussing in depth
volcanic hazards related to unrest episodes and the relationships between
unrest episodes and eruptions. There will also be the opportunity to assess
from inside the volcano the physical relationship between volcanic and
human activities and discuss about the volcanic risk perception by residents
including a large part of the city of Napoli.
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FTI.2 | Somma-Vesuvio volcanic history and impact of the 79 AD eruption in archaeological excavations
The Somma-Vesuvio is built up from an older volcano, Mt. Somma, truncated
by a summit caldera, and a more recent cone, Vesuvio, within the caldera.
Mt Somma consists of a pile of thin lava flows interbedded with spatter and
cinder, cut by a nested, poly-phased caldera structure formed by several
collapses related to the main explosive eruptions. The first plinian event, the
Pomici di Base eruption (around 20 ka), was followed by three other plinian
events, each preceded by long repose periods: Mercato Pumice eruption (8.0
ka), Avellino Pumice eruption (3.9 ka), and Pompeii Pumice eruption (A.D.
79). The Vesuvio cone began to form after A.D. 79, growing discontinuously
(with minor summit collapses) during periods of open conduit activity. Highintensity, explosive eruptions sporadically occurred, the two largest being the
subplinian events of A.D. 472 (also known as the Pollena eruption) and A.D.
1631. The most recent period (1631-1944) was characterised by lava effusions
and semi-persistent, mild explosive activity (small lava fountains, gases and
vapour emission from the crater), interrupted by pauses lasting from months
to a maximum of seven years.
An introduction to the geology and the volcanological evolution of the volcano
will be possible along an itinerary starting from Napoli to the summit of Mt
Vesuvio, driving along the southern slopes of Somma-Vesuvio and inside the
Mt Somma caldera. On the top of the volcano the view of the present crater
will
give
an opportunity
to describe last eruption of Vesuvio in 1944 and the
Foto
di Stefano
Branca
evolution of the crater after the 1906 eruption. Here, we can take in the wonderful
view of the Vesuvio surroundings and shed light on the physical and socioeconomical features linked to the volcano activities. At an elevation of 609 m
a.s.l.- is situated the Osservatorio Vesuviano, the oldest volcano observatory
in the world, founded in 1841 by King Ferdinand II of Bourbon. The historical
building of the Osservatorio Vesuviano, today hosts an information centre on
volcanic hazards and risk and represents the perfect site to discuss future
eruptive scenarios and the emergency plan for the Vesuvian area. The itinerary
will be completed by a visit to one the main archaeological excavation sites,
the Villa di Poppea in Oplontis, the Herculaneum and the Pompei excavations.
During the visit to the sites, destroyed by the A.D. 79 Pompeii eruption, we
will address the main problems related to Vesuvio’ explosive activity, and the
different effects on inhabited areas related to pyroclastic fallout and pyroclastic
flow activity linked to the most renowned Plinian eruption.
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September 5th 2018

FTI.3 | Napoli and its volcanic tuffs: cavities and monuments
Millions of people in the world live in cities at risk from volcanic eruptions,
mostly for soil fertility and abundance of volcanic rocks which are good building
materials. The Neapolitan area has been inhabited for a very long time, as shown
by archaeological excavations which have brought to light evidence of the
presence of people living in Napoli since Eneolithic times. The development of
an organized society in the Neapolitan area began with the settlement of Greek
colonies (VI-V century BC).
The landscape of the city of Napoli has been modelled by tens of thousands of
years of volcanic activity, largely by high-magnitude caldera-forming eruptions,
low-energy cone-forming events and a few lava domes. The volcanic rocks used
as building stones in the Neapolitan area are lavas, various types of tuff, mostly
Campanian Ignimbrite and Neapolitan Yellow Tuff, and loose pyroclastic deposits.
These materials have been extracted from underground and open quarries since
the Greek-Roman times.
The aim of this field trip is to illustrate the close relationship between the volcanic
history of Napoli and its geology, clearly visible through the underground cavities
and urban cultural heritage.
The itinerary will start, at the end of Posillipo hill, where it is possible to observe
the Trentaremi Tuff rim mantled by the Neapolitan Yellow Tuff (NYT). Then we enter
in the 770 m long Seiano tunnel, cutted in both NYT and Trentaremi products.
AtFoto
thediend
of the
tunnel we visit the imperial complex of Pausyllipon. From the
Stefano
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Pausyllipon terraces is possible to observe the cala Trentaremi and Punta del
Cavallo pyroclastic successions. After the lunch, the fieldtrip continues in the
central neapolitan districts with a visit to some of the most important monuments
of the Historic City Center of Napoli, inscribed in 1995 in the UNESCO World
Heritage list. This will be an occasion to observe architecture ranging from
Angevin times (13th century) to the most recent decades and visit outstanding
examples built with local volcanic stones, such as Piperno and Neapolitan Yellow
Tuff. The final stop leads to a large archaeological excavation showing the ancient
remains of Greco-Roman Neapolis, located under San Lorenzo church and buried
by ancient volcanoclastic sediments.
Neapolitan Yellow Tuff. The final stop leads to a large archaeological excavation
showing the ancient remains of Greco-Roman Neapolis, located under San
Lorenzo church and buried by ancient volcanoclastic sediments.
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FTB POST-CONFERENCE FIELD TRIPS

Aeolian Islands, Italy, September 8-14 2018

FTB.1 | Active volcanoes in southern Italy (Etna, Stromboli, Vulcano and Lipari) and their multi-hazard
FIELD LEADERS:
Federico Lucchi | University of Bologna • federico.lucchi@unibo.it
Eugenio Nicotra | INGV, Catania • eugenio.nicotra@unict.it
Mauro Coltelli | INGV, Catania
Gianfilippo De Astis | INGV, Rome

Date: 8 -14 September
Duration: 7 days
Number of participants: from 30 to 40
Cost: € 900

This fieldtrip will focus on the geological, geochemical and petrologic aspects
of active volcanoes of Southern Italy, along with the processes of evaluation,
mitigation and management of their volcanic hazard and risk. This is one of the
most active tectonic and volcanic setting in the Mediterranean area, comprising
a number of active (Stromboli, Vulcano) or dormant (Lipari) volcanic islands in the
Aeolian Arc, together with the Mount Etna. They have attracted the attention of a
great number of volcanologists, and can be rightfully considered the cradle of the
scientific discipline of Volcanology, giving the name to the world-wide definitions of
the ‘strombolian’ and ‘vulcanian’ styles of eruptive activity. We will appreciate the
incessant and rhythmic explosive activity of the summit craters of Stromboli and
the Sciara del Fuoco collapse scar, together with the INGV real-time monitoring
network, which makes this volcano among the most observed and studied in the
world. The observation of the eruptive deposits of historical eruptions of Vulcano

will be joined to the analysis of the main features of its present-day intense fumarolic
activity. Moreover, we will observe the well-known Rocche Rosse obsidianaceous
lava flow and Mt. Pilato pumices, representing the latest activities of Lipari Island
during the Middle Ages. Then, a geological walk toward the summit area of Mount
Etna, through the volcanic products of 2001, 2002-03, 2008-10 and the 2011-2016
paroxysms, will give the possibility to observe the variability of eruptive scenarios
of this majestic volcano.
The spectacular geological outcrops along these volcanic systems will give the
bases to discuss about the main aspects of volcanic hazard, risk mitigation and
crisis management of their possible future eruptions in a highly-urbanized territory
characterized by intense tourism exploitation during the summer, through talks
with the population and a simulation of the response of Italian Civil Protection and
Institutions to an eruptive crisis.
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Ischia Island, Italy, September 8-12 2018

FTB.2 | Ischia Island
FIELD LEADERS:
Sandro De Vita | Osservatorio Vesuviano, INGV • sandro.devita@ingv.it
Enrica Marotta | Osservatorio Vesuviano, INGV • enrica.marotta@ingv.it
Lucilla Monti | Ufficio Geologico, Regione Campania • lucilla.monti@regione.campania.it
Monica Piochi | Osservatorio Vesuviano, INGV • monica.piochi@ingv.it
Fabio Sansivero | Osservatorio Vesuviano, INGV • fabio.sansivero@ingv.it
Romeo Toccaceli | Progetto CARG Ischia, Regione Campania • toccaceli1959@gmail.com

Date: 8-12 September
Duration: 5 days
Number of participants: from 30 to 50
Cost: € 750

Ischia is one of the most impressive examples of post-caldera resurgence
in the world, with its almost 1,000 m of uplift. This five-days field trip will lead
the participants through the geological and volcanological history of the island,
illustrating the volcanic and related hazardous phenomena that threaten its almost
50,000 inhabitants. Effusive and explosive eruptions, catastrophic earthquakes and
huge debris-avalanches struck the island that, since Neolithic times, experienced
a complex history of alternating human colonization and natural disasters, which
destroyed settlements and driven away the population.
Ischia is an active volcanic island located in the northern part of the Gulf of Naples,
and together with the Campi Flegrei caldera and the Somma-Vesuvius, represents
the highest-risk volcanic field in the Mediterranean. Volcanic activity on the island
started at least 150 ka ago with the emplacement of lava flows, domes, tuff and
scoria cones to form a large volcanic field. The last known activity on the island was
the AD 1302 Arso eruption. A wide (10 km x 7 km) caldera was formed in response
to a period of intense explosive volcanic activity, characterized by numerous
trachytic Plinian and ignimbrite-forming eruptions (including the famous “Green
Tuff” of Mt. Epomeo) between 73 and 56 ka. This period of activity was followed by
the resurgence of the central part of the caldera, which now forms the Mt. Epomeo,

the highest peak of the island (787 m a.b.s.l.).
The field trip will consist of two routes: the first one is the circumnavigation of the
island with a sailing ship, during which its main volcanological, geomorphological
and tectonic features will be outlined; the second one is a two-days onland
excursion, which will focus on peculiar aspects of the Ischia geology and natural
hazards. This will allow to have a complete knowledge of the main geological and
evolutionary aspects of the island of Ischia and the related magmatic system, based
on several published researches and recent geological surveys; the more recent
studies produced the Geological Map in 1:10,000 scale (GEOLOGICAL SURVEY OF
ITALY and CARG Project by REGIONE CAMPANIA).
During the walks through breathtaking sceneries of incomparable beauty and great
naturalistic and cultural interest, ample space will be given to the enhancement of
local products, with food and wine interludes, and relaxation at spa facilities.
A meeting with local civil defense authorities and representatives of schools, will be
the occasion for a debate on the best practices of information and training of the
population, to increase awareness on natural hazards and promote more effective
risk mitigation actions.
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FTB POST-CONFERENCE FIELD TRIPS

Naples, Italy, September 8-10 2018

FTB.3 | The Neapolitan volcanoes as source for landslides
FIELD LEADERS:
Mauro A. Di Vito | INGV, Osservatorio Vesuviano • mauro.divito@ingv.it
Domenico Calcaterra | DISTAR, Naples
Paola Petrosino | DISTAR, Naples
Giovanni Zanchetta | University of Pisa

CO-LEADERS:
Sandro de Vita | INGV, Osservatorio Vesuviano
Enrica Marotta | INGV, Osservatorio Vesuviano
Mario Cesarano | Soprintendenza Archeologica della Campania, Italy
Marta della Seta | University of La Sapienza, Rome
Antonio De Simone | UNISOB Napoli, Italy

Date: 8-10 September
Duration: 3 days
Number of participants: from 30 to 50
Cost: € 400
This three-days field trip will focus on syn-eruptive and post-eruptive debris flows
occurred in the Neapolitan area. Eruptions and ground deformations of the three
active volcanoes of the area, Vesuvius, Campi Flegrei and Ischia, produced large
remobilization processes of pyroclastic deposits which affected wide sectors of the
areas surrounding the volcanoes. The scale of these phenomena is variable from
small landslides to large debris flows and debris avalanches, and the extent of the
areas involved varies from hundreds to millions square meters. Large debris flows
occurred during and soon after large explosive eruptions, although their intensity
and frequency decreases during intereruptive periods. Huge ground uplift of the
central part of the Ischia resurgent caldera generated debris avalanches, which
likely caused tsunamis.
Participants will enjoy the visit of spectacular archaeological sites affected by
syneruptive debris flows, related to a historical eruption of Vesuvius (Pollena, AD
472) in both proximal and distal areas. At the mouth of an Apennine valley (Sarno),
participants will have the opportunity to visit a site with syn-eruptive/post-eruptive

debris flows and discuss their timing, distribution, impact and risk mitigation
actions. At Sarno a COM (mixed operating center) will be visited with the help
of local authorities and themes such as hydraulic risk, emergency management,
preparedness measures and response actions will be discussed.
The trip also includes a day dedicated to Ischia, aimed at discussing the
characteristics of debris avalanches and lahars deposits related to the Mt. Epomeo
resurgence, slow ground deformations preceding debris avalanche generation, and
impact of eruptions on human settlements of variable age.
During the field trip, pyroclastic sequences produced by Vesuvius, Campi Flegrei
and Ischia, locally intercalated with remains of historic and prehistoric human
settlements, will be visited and discussed.
The main aim of the trip is to explore the impact of phenomena strictly related to
eruptions on territory and on human settlements, and the risk mitigation actions
adopted in this fragile context.
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FTB.4 | The Quaternary volcano of Monte Vulture and human history. A Geo-tour in a region of diatremes
and earthquakes

FIELD LEADERS:
Claudia Principe | IGG-CNR, Pisa, Italy • c.principe@igg.cnr.it

CO-LEADERS:
Marcello Schiattarella | UNI-Basilicata
Paolo Giannandrea | UNI-Basilicata
Francesco Stoppa | UNI “G. d’Annunzio” - Chieti
Graziano Ferrari | INGV-Bologna

Date: 8-10 September
Duration: 3 days
Number of participants: from 15 to 25
Cost: € 420
Monte Vulture is a small Quaternary volcano positioned on the eastern front of the
Southern Apennine, in Italy. Being at the crossroads between the Puglia, Basilicata
and Campania regions, it has always been a melting pot of cultures and ethnic
groups. In these lands, the connection between human life and the volcano has
always been very strong. The fertility of the volcanic soil, the large forests covering
Monte Vulture’s slopes and the abundance of mineral waters - naturally enriched
with CO2 of deep origin – are among the reasons why this area has always been
inhabited. As a matter of fact, the oldest testimony of human activity are the
caves of Rapolla, Barile and Notarchirico, which were excavated in the pyroclastic
deposits of the volcano. The Normans, who built the castle and the city of Melfi in
the 12th century, surely did not know that they settled on a lateral volcanic centre
responsible for one of the rarest and most famous lava types in the world. Near the
top of the volcano, perched on a fault wall, the Abbey of San Michele overlooks the
two lakes of Monticchio: the ancient church, whose apse was carved between two
lava flows, certainly recalls Emperor Frederick II hunting with his falcon in the first
half of the 13th century and the brigands hiding in the nearby woods at the end of

the 19th. During this tree-day field trip, we will visit all these sites and learn more
about how the volcano has affected their history. Participants will also have the
opportunity to visit the Gaudianello mineral water plant, whose waters contain CO2
coming directly from the earth mantle. We will also taste some fine Aglianico wine
in cellars carved in the volcanic deposits. During these three days, we will of course
have the chance to look at the deposits of Monte Vulture’s carbonatitic activity
produced during the volcano’s last eruptive episode. This ultramafic magma, rich in
mantle-derived nodules, was emitted from different diatremes on a fault of regional
importance, that defined the morphological evolution of the volcano itself. The
existence of this monogenetic volcanism of mantle origin is still today an element
of potential volcanic risk for this area, in relation to possible new deep movements
of these large faults. The Vulture area is, in fact, still very active, as the many recent
earthquakes have testified. Participants will have the opportunity to see the traces
of both recent and ancient seismic events in tephra deposits exposed of some
breath-taking quarries sections.
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In order to extend the impact of CoV10 in the Neapolitan volcanic area,
also through the interaction between scientists attending the conference
and resident communities, a parallel scientific program will include
several events, as:
artwork by Gennaro Regina

Workshop “Children and volcanic risks” at Convitto Nazionale Napoli,
where schools are invited to share activities focused on special relationships
between children and their volcanic environment.
Volcano Movies Festival: the intent is to bring out that existential, cultural
and religious (mysticism, magic, beliefs) substratum that characterizes
populations living around volcanos.
Photo contest “Human Life and Volcanoes” open to CoV10 participants.
The photos have to be related to three categories:1. Volcanoes from above
(aerial photos). 2. Impacts of Volcanoes on infrastructure of any urban contest
(volcanic hazard). 3. Humans and Volcanoes (human, social and artistic
impacts of Volcanoes).
“Volcano Oscar”: this event aims to celebrate creativity and share ideas as
well as our love and fascination for volcanoes and volcanic phenomena. It is
open to films created or edited in collaboration with professional film-makers,
or by scientists/researchers and by early-career researchers.

Parallel Scientific
Programme

Etna

Lectures by researches joining the Conference for university students.
Furthermore visits to Osservatorio Vesuviano Surveillance Center will be
organized during the conference days.
Details and updating of this programme will be published on the CoV10
website.
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General Information

Napoli is the largest city in southern Italy and is connected to the rest of Italy
and to foreign countries through a broad network of communications.
Napoli International Airport, called Aeroporto Capodichino, is located 7.5 Km north
of Napoli. Buses with stops at Piazza Garibaldi and Piazza Municipio are frequent.
Taxis are available outside the arrivals hall. It is the largest airport in southern Italy,
with around 140 national and international flights arriving or departing daily (www.
aeroportodinapoli.it).
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General Information

The city’s main railway station is Napoli Centrale, located in Piazza Garibaldi.
Other significant stations include the Napoli Campi Flegrei and Napoli Mergellina.
Napoli’ streets are notoriously narrow (it was the first city in the world to set
up a pedestrian one-way street), so the general public commonly use compact
hatchback cars and scooters for personal transit. Since 2007, Napoli has been
connected to the main Italian cities by a high-speed railway run by Treno Alta
Velocità, with trains running at almost 300 km/h (186 mph), reducing the journey
time to about 1 hour to Roma, less than 3 hours to Florence and about 4 and
half hours to Milan (www.trenitalia.com; www.italotreno.it).
The port of Napoli runs several public ferry, hydrofoil and SWATH catamaran
services, linking numerous locations in both the Neapolitan province, including
Capri, Ischia and Sorrento, and the Salerno province, including Salerno,
Positano and Amalfi. Services are also available to destinations further afield,
such as Sicily, Sardinia, Ponza and the Aeolian Islands. The port serves over 6
million local passengers annually, plus a further 1 million international cruise liner
passengers. A regional hydrofoil transport service, the “Metropolitana del Mare”,
runs annually from July to September.
Napoli is served by several major motorways (it: autostrada; www.aiscat.it). The
Autostrada A1, the longest motorway in Italy, links Napoli to Milan. The A3 runs
southwards from Napoli to Salerno, where the motorway to Reggio Calabria
begins, while the A16 runs east to Canosa. The A16 is nicknamed the autostrada
dei Due Mari (“Motorway of the Two Seas”) because it connects the Tyrrhenian
Sea to the Adriatic Sea.
Napoli has an extensive public transport network, including trams, buses,
funiculars and trolleybuses, most of which are operated by the municipally
owned company Azienda Napoletana Mobilità (ANM; www.anm.it). Three public
elevators are in operation in the city – one within the bridge of Chiaia, one in
via Acton and one near the Sanità Bridge. In the city furthermore operates the
Napoli Metro, an underground rapid transit railway system which integrates both
surface railway lines and the city’s metro stations, many of which are noted for
their decorative architecture and public art. Suburban rail services are provided
by Trenitalia, Circumvesuviana, Ferrovia Cumana and Metronapoli.
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For Further Information please contact:
• Francesca Bianco
• Roberto Isaia
• Rosella Nave
Via Diocleziano 328, 80124
Napoli – ITALY
Phone: +390816108524
E-mail: cov10@ingv.it
www.citiesonvolcanoes10.com
www.ingv.it
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