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1. Abstract
Mt. Etna is one of the most active volcanoes on Earth that in the past few decades, has
erupted virtually every year. The current Etnean volcanism results from the interaction
between magma ascent in the rather complex plumbing feeding system and the local
tectonic regime controlled by the volcano edifice’s eastern flank instability, whose driving
conditions (e.g., structural setting, tectonic forces) and cause-effect relationships are not
completely understood yet. At the surface, the combination of the two factors produces
eruptions that might be either strongly explosive (e.g., in 2002; 2011-13; 2015) or quietly
effusive (e.g., in 2004-05). Explosive eruptions have produced volcanic ash plumes likely to
disrupt air traffic for hours to weeks (e.g., 5 January 2012), whereas effusive eruptions
have fed lava flows capable of invading the populated areas of the volcano edifice, thus
threating human property and vital infrastructures.
During the biennial reporting period, Mt. Etna’s eruptive activity focused at the summit
craters, and mainly the South-East Crater (SEC). As a matter of fact, from February to April
2017, SEC fed a series of short-lasting effusive eruptions with lava flows emplacing on its
southern flank, which produced small compound lava field nearby the SEC. A part from
that, throughout the biennial reporting period Mt. Etna’s activity consisted in only the
ordinary degassing from the summit craters, in which internal morphological changes were
observed. Owing to the lack of the vigorous eruptive activity and to the concomitant ending
of the EC FP7 MED-SUV project, the studies carried out during this reporting period
significantly decreased and mainly focused on the medium-long term study of Mt. Etna’s
dynamics. Beside the scientific objective, Mt. Etna Supersite data (both EO and in-situ)
were largely used to support the volcano surveillance and the activity of the Italian Civil
Protection (both at local and regional level).
A relevant part of the management activity of the Supersite was devoted to consolidate and
improve the outcomes of the EC FP7 MED-SUV project, in particular the implementation of
the e-infrastructure and to envisage new frameworks to promote and fund the research
activity. A formal agreement was signed among the institutions involved in the
implementation and management of the e-infrastructure, in order to guarantee a two year
functioning, in the view of its evolution in the frame of EPOS infrastructure. New data have
been implemented in the e-infrastructure. Furthermore, the Mt. Etna Supersite
management promoted the inclusion of the Supersites in ongoing projects, project
proposals, and other scientific initiatives. A beta-version of a new service for the
visualization of the SAR mean velocity and time series has been implemented.
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Scientists/science teams issues
The organization of the science team mainly inherits that implemented in the EC-FP7
MEditerranean SUpersite Volcanoes (MED-SUV) project, which ended in May 2016. The
participants listed above had declared the interest in using the Supersite data and thus,
they are registered users of the MED-SUV portal, as well as of the EO data sets that require
proper registration (e.g. CSK or TSX data). The main issue concerns the capacity to
maintain an adequate level of cooperation and scientific benefit in the future, and possibly
to enlarge the number of users, although the lack of steady financial support. To face this
issue, the team has encouraged the exploitation of the Mt. Etna Supersite resources and the
use of the MED-SUV data portal in the framework of international and national projects and
initiatives. This is the case of EPOS-IP, ENVRIPlus and EVER-EST projects. This point will be
detailed in section 7 of this report..
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3. In-situ data
The in situ data are recorded from the INGV monitoring networks of Mt. Etna, which are
listed below.
Seismic
Permanent: 37 stations Mobile:
Accelerometric
Permanent: 6 stations
Infrasonic
Permanent: 11 stations
GPS
Permanent: 38 stations Periodic surveys:
benchmarks
Leveling
Periodic surveys:
benchmarks
Tilt & strainmetric
Permanent: 13+2 stations
Gravimetric
Permanent: 4 stations Periodic surveys:
Magnetic and SP
Permanent: 9 + 3 stations
Dilatometric
Permanent: 4 stations
Geochemical
Permanent: 38 stations
Visible & Thermal IR Imagery
Permanent: 6 stations

12 stations
80
38
106 stations

The table below shows the in-situ data accessible through the MED-SUV portal
(http://medsuv_portal.ct.ingv.it/).
Type of data

Data provider

How to access

Type of access

Seismic waveform

INGV

Link to Network Italian Seismic
Network Web Service through
MED-SUV Portal Search

Limited to registered users

Seismic events

INGV

Link to Network Italian Seismic
Network Web Service through
MED-SUV Portal Search

Limited to registered users

GPS data

INGV

MED-SUV GSAC server

Limited to registered users

GPS data survey
(1994- 2013)

INGV

MED-SUV direct link

Public

GPS coordinates /
displacement
vectors

INGV

MED-SUV File Manager

Limited to registered users

Hydrophone / OBS
waveform

INGV

MED-SUV File Manager

Limited to registered users

Thermal cameras

INGV

MED-SUV File Manager

Limited to registered users

Tilt

INGV

MED-SUV File Manager

Limited to registered users
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In-situ data issues
The in-situ data are provided by INGV. They are discoverable and accessible through the einfrastructure implemented in the framework of EC-FP MED-SUV project.
The first version of the e-infrastructure, issued at the end of the project, included the data
sets defined in the project consortium agreement - i.e. the seismic (raw and products), GPS
(raw and products), video-cameras, and tilt data from the 2005 - 2011 Mt. Etna record.
Throughout the July 2016 – May 2018 reporting period, the MED-SUV infrastructure
adopted appropriate initiatives (from both technical and strategic point of view) to
stabilize the services and extend the in-situ data sets to data of more recent years, thus
including for instance, the data of the GPS surveys carried out from 1994 to 2013.
In this frame, the most relevant initiative is the participation to the European Plate
Observing System (EPOS) project By using MED-SUV portal, a new variety of in-situ data
and products will be managed inside EPOS Volcano Observations Thematic Core Services
(VO- TCS) (e.g. geochemical data). Indeed, the MED-SUV infrastructure will be integrated
into the first European Volcanology gateway. The goal is to foster new initiatives in order
to upgrade, complete and extend the original data set by adopting open science paradigm.
The current data policy of the in-situ data adopts the access rules defined in the frame of
the MED-SUV project. In the forthcoming months INGV will set new data policies that will
easy the access to the datasets by adopting new access rules.
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4.

Satellite data

Type of data

Data
provider

How to access

Type of access

ERS-1/ERS-2

ESA

Direct link to

Registered public

http://eo-virtualarchive4.esa.int/?q=Etna
or through the MED-SUV Portal

ENVISAT

ESA

Registered public

Direct link to
http://eo-virtualarchive4.esa.int/?q=Etna
or through the MED-SUV Portal

Sentinel

ESA

Registered public

Direct link to
https://scihub.copernicus.eu
or through the MED-SUV Portal

TerraSAR-X

DLR

Direct
link
https://supersites.eoc.dlr.de

to

GSNL scientists

or through the MED-SUV Portal

COSMO-SkyMed

ASI

Through the ASI server of the MEDSUV Portal

GSNL scientists

RADARSAT-2

CSA

PoC requests access from CSA for
individual users; a specific CSA
server is under implementation on
the MED-SUV Portal

GSNL scientists

Landsat 8

USGS

Direct
link
http://earthexplorer.usgs.gov

to

Registered public

to

Registered public

or through the MED-SUV Portal

AVHRR

NOAA

Direct
link
http://earthexplorer.usgs.gov

or a sub-set is available through the
MED-SUV Portal File Manager

MODIS

NASA

Direct
link
to
http://modis.gsfc.nasa.gov/data/

Open

or a sub-set is available through the
MED-SUV Portal File Manager

Satellite data issues
During the reporting period, the scientific use of EO data sets has reduced with respect to
the past (see section 5). The reason of that mainly relates to the lack of vigorous volcanic
activity at Mt. Etna, combined with the ending of same big scientific projects supporting the
volcanological researches (i.e., MED-SUV). Such effect suggests adopting more effective
strategies to promote the use of the Supersite in-situ and the EO data (see section 7).
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From the management point of view, the main issues have concerned the consolidation of
the e-infrastructure to manage the EO data and the relevant heterogeneity of the Space
Agencies’ data policies. The first issue was addressed by establishing a medium-term
agreement among the institutions that implemented the e-infrastructure that effectively
resulted in a proper HW improvement at the INGV site to get enough space to archive the
EO data. Regarding the second issue on the EO data policy, it still largely depends on the
variety of each of the Space Agencies’ access rules. The likely solution to overcome the data
policies’ heterogeneity would be that of the adoption of the same infrastructure and the
same access rules to share the data by all the Space Agencies. In this frame, the recent
agreement between ASI and ESA to distribute CSK data through the ESA GEP (Geohazards
Exploitation Platform, https://geohazards-tep.eo.esa.int/#!) represents a step forward in
this direction.
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5.

Research results

In the following, examples of recent research results based on the use of Mt. Etna Supersite
data are provided. Most of the researches focused on the surface displacement triggered by
Mt. Etna’s internal changes in magma pressure and movement by using SAR and GPS data.
Indeed, given the relatively low intensity of the Mt. Etna volcanic activity during the
reporting period, the studies concentrated on previous eruptive phases and long-term
volcano processes. The main scientific results based on the use and integration of SAR and
GPS data are summarized below, together with the list of publications that includes also
some papers based on GPS data only. Additionally, results of researches carried out during
physical accesses to the facilities of the Supersite Etna, in the frame of the ENVRIPlus
project are also briefly reported. These studies mainly focused on the impact of volcanic
activity on the atmosphere.
Ground Deformations
The December 2015 eruption.
On 2 December 2015, eruptive activity suddenly occurred on Mt. Etna with very violent
lava fountaining at one its summit craters. In order to investigate the triggering
mechanisms, the deformation during the year before the onset of the eruption was studied
by SAR and GPS time-series. To examine the temporal evolution of ground deformation, an
A-DInSAR SENTINEL analysis using the Small BAseline Subset (SBAS) approach included
with the StaMPS processing package was performed. The Sentinel data were processed by
GAMMA software using a spectral diversity method and a procedure able to co-register the
SENTINEL pairs with extremely high precision (< 0.01 pixel). In order to optimize the time
processing, a new software architecture based on the hypervisor virtualization technology
for the x64 versions of Windows was implemented. The DInSAR results were analysed and
successively used as input for the time series analysis using the StaMPS package.
The April-December 2015, SBAS time series showed volcano inflation with uplift of ~28
mm in the central and western area of the volcano (Figure 1, left side).

Figure 1. Interferograms showing the inflation before the “Voragine” crater explosive activity (left); results of the
inversion of the integrated deformation pattern relevant to the “Voragine” activity (right side)
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The SBAS time series were then integrated by the SISTEM algorithm with the ground
displacements measured by two GPS surveys carried out on the NE flank of the volcano at
the end of April and in mid-December 2015.
The detailed 3-D ground deformation map from SISTEM allowed clearly depict the areas of
the volcano affected by deflation. To model this very fast deflation, which occurred just
after the eruptions, the detailed 3-D displacements resulting from the SISTEM integration
were inverted. The sources assumed for the inversion were a) a Mogi point-depressurized
source and b) a Yang pressure source (a conduit, acting during the eruptions) of ellipsoidal
shape, arbitrarily oriented in the half space. For the minimization process, we used
software based on the Genetic Algorithm (GA). The GA results are in agreement with the
effect produced by a pressure source (the conduit pressurization), vertically elongated and
located beneath of the summit craters at a depth of 1 km and an associated depressurize
source located at a depth of 3 km (Figure 1, right side). Overall, data integration provided a
very detailed picture of the ground deformation pattern on the volcano in the period
preceding and accompanying the December 2015 eruption, and besides the general
inflation of the edifice during the pre-eruptive period.
These results were disseminated in two presentations during the FRINGE and EGU 2017
events. A paper for an international journal is in preparation.
Long-term (2003-2010) deformation for human settlement risk assessment.
In order to study the temporal evolution of surface deformation in the S-E slope of Mt. Etna
volcano in 2003-2010, ENVISAT ASAR SLC ascending acquisitions were exploited using the

Figure 2. Location map of the south-eastern flank of Mt. Etna and investigated area (left); IS LOS deformation rate
from ENVISAT images, from 2003 to 2010; Sections AA', BB', CC' are shown as black lines along with their
corresponding surface deformation diagrams (right).

Stacking Interferometric (SI) and Persistent Scatterers (PS) techniques. The two
approaches were used aiming to produce two different kinds of results. SI gave spatial
continuous results and PS provided point-wise results (results of SI analysis are reported
in Figure 2). The combination of the two results with the GIS information on the humanmade structures made possible the definition of settlements and lifelines under risk,
through the identification of regions where differential deformation occurs (Mitoulak et al.,
submitted to the European Journal of Remote Sensing)..
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Long-term (2016-2017) deformation for linking the on-shore and off-shore flank
dynamics.
Sentinel-1 data were used to compare the on-shore movement of Mt. Etna’s eastern flank
with that measured off-shore during an experiment performed in the frame of the
MAGOMET project, managed by GEOMAR institute from 2016 to 2018.
A Differential Interferometry Synthetic Aperture Radar (DInSAR) analysis of ascending and
descending SENTINEL 1A/1B TOPSAR images was performed. The ascending 31 March
2016-30 July 2017 and the descending 06 April 2016–30 July 2017 pairs were analyzed.
The data from the permanent GPS monitoring network of Mt. Etna acquired during the first
week of April 2016 and the last week of July 2017 were also processed for calculating the
cumulative displacements. GPS and DInSAR measurements were then integrated by using
the SISTEM algorithm. The integrated results depicted the 3D ground deformation
occurring during the April 2016-July2017 time span. The results showed an inflation
affecting the summit central area of the volcano (with uplift of 5 cm), coupled with an
eastward movement of the volcano eastern flank (max value of 7 cm recorded along the
Pernicana fault). Another important feature of the 3D deformation pattern obtained by the
GPS and InSAR data integration was the clear control of the main fault systems (the
Pernicana fault in the northern flank and the Acicastello fault at South) of the horizontal
displacements. These studies were reported in the manuscript of Urlab et al. submitted to
the Nature Communication and in some presentations given and submitted in the EGU
2018 and “Cities on Volcanoes” 2018 Conference.

11

Version 1.2
23 March 2018

www.geo-gsnl.org

Figure 3
(upper part) (a) GPS displacements referring to the April 2016 –July 2017 comparison. Red vectors in the map
indicate the observed horizontal displacements. On the right, vertical displacement is reported for each station.
(b) Ascending 31 March 2016 to 30 July 2017 (left) and descending 06 April 43 2016 to 30 July 2017 (right)
Sentinel phase interferograms. (c) East, north, and up displacement components resulting from the SISTEM
integration. Fault traces are reported in the figure in order to evidence how the main discontinuities in the
ground deformation field are controlled by the local fault systems;
(lower part) Eastward displacement of the south-eastern flank of Mount Etna from April 2016 to July 2017. The
map is obtained by integrating GPS and InSAR analysis using the SISTEM method. White dashed lines show
principal faults. Orange dots show locations of the seafloor geodetic transponders.
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Interaction between volcanic activity and atmosphere
Beside the studies on the dynamic of the volcano structure, Mt. Etna Supersite stimulated
researches on the effect and impact of the volcanic activity (volcanic ash and degassing) on
the atmosphere. These studies were supported by the H2020 ENVRIPlus project, aimed at
improving and coordinating the access to European Environmental Research
Infrastructures. In this case, new in-situ data were considered, in view of its integration in
the Supersite in-situ datasets (see Section 3). Thanks to these studies, new knowledge on
the internal dynamic of the volcano shallow plumbing system was obtained.
In the framework of the ENVRIPLUS TransNational Access (TNA) activities, the EPLRadio
project carried out access to the INGV Mt. Etna Platform in 2016 and 2017. The aim of the
project was the characterization of the magmatic feeding system of Mt. Etna by gas
chemical composition and aerosol burden. The methodology applied consisted in carrying
out side-by-side direct and remote measurements of the volcano plume from distal and
proximal areas. For the ground-based remote sensing measurements, the INGV FTIRMIDAC and UV spectrometer were used, and the datasets collected are planned to be
implemented in EPOS VO-TCS.
A synoptic framework achieved by integrating results, allowed characterizing the shallow
magma feeding system of Mt. Etna. In details, measurements of radioactive disequilibria
and chemical composition of the released gases enveloped in a novel degassing model,
allowed constraining magma dynamics from the deep to upper part of the volcano shallow
feeder system. Results of the model indicated residence time 500-1000 days for an
evaluated batch of magma of ~0.15 km3 located at ~5 km b.s.l.. The time transfer of this
batch from the deep to the shallow portion of the volcano edifice, eventually triggering an
eruptive event, was estimate of ~7 days (Terray et al., 2018; Figure 4).

Figure 4. Radioactive disequilibria (a) (210Bi/210Pb) and (b) (210Po/210Pb) in the gas phase versus magma residence
time in the degassing reservoir according to the new model (plain lines) and according the model of Gauthier et al. [15]
(dashed lines). Curves for several values of transfer time q (0, 1 h, 1, 5 and 30 days) are drawn. Fixed parameters of the
model are a = 5wt.%, f = 1, ePb = 1.5%, eBi = 36% et ePo = 100%.
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The distal remote observation of the volcanic plume by sun photometer and gas
measurements allowed defining the aerosol burden of the released plume, in both
quiescent and eruptive degassing stage. The implementation of the gas and aerosol data in
a novel aerosol optical depth retrieval highlighted presence of large particles related to ash.
This approach represents a powerful tool that can be used by volcano observatories for
volcanic ash monitoring (Sellitto et al., 2017). Outcomes achieved in EPLRadio were
implemented in the Etna Plume Lab Research Cluster (Sellito et al., 2017), which explores
the dispersion and impact of volcanic plume (gas and ash) of Mt. Etna in the Mediterranean
region (Figure 5).

Figure 5. Spatial extents of the EPL research cluster. The EPLRadio project
provide parameters for modelling the dispersal and impact the volcanic plume in
the Mediterranean area
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Publications
Peer reviewed journal articles
Bonforte A., Fanizza G., Greco F., Matera A., Sulpizio R. (2017). Long-term dynamics across a volcanic rift:
21years of microgravity and GPS observations on the southern flank of Mt. Etna volcano. Journal of
Volcanology and Geothermal Research, Volume 344, Pages 174-184, ISSN 0377-0273,
https://doi.org/10.1016/j.jvolgeores.2017.06.005.
Bruno V., Mattia M., Montgomery-Brown E., Rossi M., Scandura D. (2017). Inﬂation leading to a Slow
SlipEvent and volcanic unrest at Mount Etnain 2016: Insights from CGPS data. Geophysical Research
Letters, 44, 12, 141–149. https://doi.org/10.1002/2017GL075744
Mitoulaki S., Tobolidi A.M., Bonforte A., Gulielmino F., Parcharidis I., Briole P. (2017). Surface deformation
based on SAR interferometry combined with human exposure in a GIS contributing to risk assessment.
Submitted to European Journal of Remote Sensing.
Poland M. P., Peltier A., Bonforte A, Puglisi G. (2017), The spectrum of persistent volcanic flank instability: A
review and proposed framework based on Kīlauea, Piton de la Fournaise, and Etna. Journal of
Volcanology and Geothermal Research, Volume 339, Pages 63-80, ISSN 0377-0273,
https://doi.org/10.1016/j.jvolgeores.2017.05.004.
Sellitto, P., G. Salerno, A. La Spina, T. Caltabiano, L. Terray, P.-J. Gauthier,and P. Briole (2017), A novel
methodology to determine volcanic aerosols optical properties in the UV and NIR and Ångström
parameters using Sun photometry, J. Geophys. Res. Atmos., 122, 9803–9815, 2017;
doi:10.1002/2017JD026723.
Terray, L., Gauthier P.-J., Salerno G., Caltabiano T., La Spina A., Sellitto P., Briole P. (2018). A New Degassing
Model to Infer Magma Dynamics from Radioactive Disequilibria in Volcanic Plumes, MDPI Geosciences,
8, 27; doi:10.3390/geosciences8010027.
Urlaub M., Petersen F., Gross F., Bonforte V, Guglielmino F., Puglisi G., Krastel S., Lange V, Kopp H. (2018).
Gravitational collapse of Mount Etna’s south-eastern flank. Submitted to Nature Communication

Conference presentations/proceedings
Bonforte, Alessandro; Guglielmino, Francesco; Puglisi, Giuseppe (2017); 2014-2016 Mt. Etna Ground
deformation imaged by SISTEM approach using GPS and SENTINEL-1A/1B TOPSAR data, Fringe 2017
Workshop, Helsinky
Bonforte, Alessandro; Guglielmino, Francesco; Puglisi, Giuseppe(2017). 2014-2016 Mt. Etna Ground
deformation imaged by SISTEM approach using GPS and SENTINEL-1A/1B TOPSAR data. Geophysical
Research Abstracts, Vol. 19, EGU2017-13611, 2017, EGU General Assembly 2017
Morelia Urlaub, Florian Petersen, Felix Gross, Alessandro Bonforte, Francesco Guglielmino, Giuseppe Puglisi,
Sebastian Krastel, Dietrich Lange, and Heidrun Kopp. Large displacement of Mount Etna’s submerged
south-eastern flank: evidence from seafloor geodetic monitoring Geophysical Research Abstracts Vol.
20, EGU2018-2722, 2018
Guglielmino F., Bonforte A., D’Agostino M., Puglisi G., (2016) Mt. Etna Ground Deformation imaged by
SISTEM approach using GPS data and SENTINEL-1° TOPSAR data. ESA Living Planet Symposium, Prague,
HAZA -113 Poster Session.
Lanari R., Regional and national scale surface deformation analysis through advanced space-borne radar
interferometry techniques Forum Nazionale Utenti Copernicus, Roma, 15 May 2018.

Research products
A part from the papers and presentations listed above, it has been recently implemented a
INGV-OE Remote Sensing Lab service to visualise the interferogram products obtained from the
Sentinel-1A/1B data acquired at Mt. Etna (Figure 6). The displayed products consist in the
ascending and descending mean LOS (line-of-sight) velocity maps, and in the time-series of the
displacements (positive toward the sensors) and comparison between time series that can be
get by clicking the individual maps. This open access service has been implemented in the
frame of INGV-FISR project (Sale Operative integrate e Reti di Monitoraggio del futuro: l’INGV
2.0). The link to the service is going to be embedded in within the MED-SUV portal.
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Type of product

Product
provider

How to access

Type of access

Ground Deformation
Time series

Francesco
Gugliemino
(INGV)

http://tsd.ct.ingv.it/tsdws/sar public

Figure 6. WEB-Gis home page
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Figure 7. (upper part) Single Time Series Visualization; (lower part) Snapshot of Comparing Time Series tool
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6.

Dissemination and outreach

Dissemination activities aimed at informing the scientific community of the existence of Mt.
Etna Supersite during scientific conferences. Contributions to seminars or meetings were:
- The presentations to the EGU2016 and EGU2017 General Assembly sessions entitled
“The GEO Geohazards Supersite initiative: improving science uptake in Disaster Risk
Reduction”.
- The presentations to the European GEO workshops in June 2016 and June 2017 to
report the activity of the implementation of the Mt. Etna Supersite in the frame of the
MED-SUV project.
- The presentation to the “SPACED: Using Earth Observations to Protect Natural
Landscapes ” workshop, organized by the ECOPOTENTIAL project in Brussels, in January
2018.
In December 2017, Mt. Etna Supersite was also promoted in the new version of the MED-SUV
project video that was distributed to all MED-SUV partners.
Besides that, the activity of Mt. Etna Supersite was advertised during many meetings of the
EPOS-IP and ENVRIPlus projects and gave specific contributions to the GSNL meetings.
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7.

Funding

Except for the scientific results obtained in the frame of ENVRIPlus project, which will end
in 2019, all the above products were produced without properly dedicated financial
support. As anticipated in Section 3, the lacking of funds hindered the organization of new
researches.
To overcome this difficulty, through the biennial period some initiatives of cooperation
were supported and promoted in the frame of international or national projects or calls for
proposals. These initiatives are largely based on the use of the data portal as the main tool
for sharing scientific data and results, and promoting the scientific aggregation. To this aim
a formal agreement between INGV, CNR and BRGM to use the remaining funds of the MEDSUV project to maintain operational the data portal for a couple of years more was
established. In this frame, the HW was updated in order to face with the increase of the
amount of data and the new requirements related to the contribution to other projects or
initiatives.
It is worth to note that in the case of ENVRIPlus, the financial support to physically access
to the Supersite resources was an effective way to promote the cooperation and
community building.
The first “natural” frame is EPOS, in which work plan Mt. Etna Supersite - and the MED-SUV
portal in particular - are considered as one of the pilots to implement the Volcano
Observations Thematic Core Service. This European long-term initiative will not directly
support scientific research; however, it creates a good long-term frame to support scientific
research in two ways. Firstly, it has a plan to integrate the MED-SUV portal in its Integrated
Core Service, which implementation is ongoing. This activity has twofold positive impacts:
it creates an interoperable environment to share data and increases the type of data,
products and services offered to the community (e.g., by the end of this year about ten new
different data sets will be provided). Secondly, EPOS fosters the building of the
volcanological community around the paradigm of the Open Science.
Mt. Etna Supersite, together with the other European volcanic Supersites (Iceland, Campi
Flegrei / Vesuvius), has been included in different activities of the recent 3-year lasting,
H2020 EUROVOLC project, which started in February 2018. This project is strictly linked to
the implementation of the EPOS initiative and aims at building the European volcanological
community. In this frame, Mt. Etna Supersite contributes to both the strategical and
technical activities. For instance, Mt. Etna Supersite will host one of the summer schools
planned in EUROVOLC, thus strengthening the networking of the European volcanological
community, and the Supersite datasets and local facilities will contribute to the Virtual and
Transnational accesses foreseen in EUROVOLC.
EVER-EST is another relevant European H2020 project that has been using the MED-SUV
portal as data and products provider to offer high-level services (e.g. multidisciplinary
analysis or modelling). By the end of the project, selected products will be accessible to a
large community, through Open Science tools specifically implemented in EVER-EST.
Beside those ongoing projects, Mt. Etna Supersite has been included in two national and
international proposals. EUROGEOSS is a proposal, prepared in response to the H2020SC5-2018-2019-2020 call, which involves a large number of participants to develop
operational EO services with and for the users. In this frame, Mt. Etna Supersite gives a
contribution to the “Disasters Resilience showcase” by providing data and products for the
development of a service on volcanic ash monitoring. This call foresees a two-step
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selection. Currently, the pre-proposal was approved and the consortium is preparing the
full proposal, which submission deadline is in September 2018. SmartSicilia is a proposal
prepared in response to a Regional (Sicily) call for the exploitation of the European
Regional Development Fund (ERDF). The aim of the proposal is to implement new
operational services based on high-level scientific products for the local communities. The
novelty is the wide-multidisciplinary foreseen services and the different type of
stakeholders (not only scientist, but common citizens). In this project, the MED-SUV portal
will be used as pilot to develop an interoperable platform for sharing data and services.
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8.

Societal benefits

The main benefitting no-scientific stakeholders are the national and regional (Sicilian)
departments of Civil Protections, which take advantage of the possibility of INGV to use the
remote sensing data provided in the framework of the Supersite. Indeed, INGV is an official
“Centre of Expertise” (Centro di Competenza) of the national Civil Protection system, which
assignment is to scientifically support the National and Regional departments in disaster
risk management activities. Such a benefit is proved by several contributions based on
satellite data included in the periodic reports to and meetings with the Civil Protections
departments provided by INGV.
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9.

Conclusive remarks and suggestions for improvement

During the 2016-2018 period of activity of the Mt. Etna Supersite, the main achievements
referred to the use of the EO data for the medium-long term investigation of the dynamics
of Mt. Etna. Another objective of the Supersite’s activity was the consolidation of the
infrastructure and the enrichment of the in-situ datasets, which now includes also the GPS
surveys carried out from 1994 to 2013.
During the reporting period, the main issues were essentially two: the first related to the
access policy of the EO end in-situ data and the second to the lack of continuous funding
sources to support the researches.
For different reasons, the access policy of the different data sets is quite heterogeneous; not
only between EO and in-situ data, as obvious, but also among the EO data sets. This
prevented easy access to the data for the users. It is advisable to adopt common rules
and/or the same infrastructure to share data. In this view, the recent agreement between
ASI and ESA to distribute CSK data through the ESA GEP (Geohazards Exploitation
Platform, https://geohazards-tep.eo.esa.int/#!) is moving toward the right direction.
The ending of the EC-FP7 MED-SUV project had dramatically impacted on the financial
support of the scientific researches on Mt. Etna. To overcome this drawbacks, several
initiatives were undertaken during the last two years; it is expected that they will produce
positive feed-backs on the scientific production and – in general - on the community
building, in the forthcoming years. Three of them are directly or indirectly related to the
EPOS initiative (i.e., the participation of Mt. Etna Supersite to the EPOS-IP project, the
access to the EPOS-Mt. Etna platform in the frame of the ENVRIPlus project, and the
contribute to the EUROVOLC project). In other cases, the contribution of the Mt. Etna
Supersite is (or will be) based on the use of the e-infrastructure implemented by MED-SUV
(i.e., in the ongoing EVER-EST project or in the EUROGEOSS and SmartSicilia proposals).
The overall impression of the promotion of the Mt. Etna Supersite during the last two years
is that it potentially might expand toward research domains different from that of the study
of the volcano internal dynamics (e.g., the integration between Earth and Atmospheric
Science domains already explored) and access modalities different from those linked to the
virtual access to the data sets (TNAs). The participation to the ENVRIPlus project
stimulated a few promising cooperation between Supersite’s users and local researchers
about cross-domains studies as those between Earth and Atmosphere or Earth and
Biosphere. In this frame, it is planned a cooperation with the H2020 ECOPOTENTIAL
project, local university and the Natural Park to promote studies on the Earth Critical Zones
on Mt. Etna.
Another consideration concerns the physical access to Mt. Etna Supersite. This volcano has
the characteristics of an ideal natural laboratory for several disciplines joint with a variety
of facilities and instrumentations, and scientific competences. The first experiments of
physical access carried out in the frame of the ENVRIPlus project proved the effective
capability of this modality of access to create new cooperation and finally to strengthen the
building community.
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