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Abstract

Thisdissertationis a study of the volcanic activity and volcanic monitoring systems of Santorini
Island and Etna. The phenomenon of volcansemnalyzednd more specifically howolcanoes

are created, what are thenain volcano typesnd the ways in which they are monitored. The
aim is to present the Santorimind Etnavolcanaes from the beginning otheir creation, their

evolutionarystages through time and the ways they angonitored.
The thesis is structured sixchapters. Specifically:

The f' chapter describes theolcanas as landformstheir morphologicalfeatures andthe
parts they consist af as well agheir structure and action. Specifically, it examines how the
volaanoes are created, howagma reaches the surface, the volcanebds created during the
volcaniceruptions. Thischapter describeslsothe types and the forms of volcanoes and the

precursor phenomena of volcanic eruptions.

The 2 chapter analyzes thenethods volcanoes arenonitored. It depicts the possibility of
monitoring grounddeformation, seismic monitoring vizew technologiege.g.GPS, EDM, Web
cameras, etc.). Additionallyhis chapterdeals withthe remote sensingechniques, which have
significantly helped in conducting serious and important studies and sureeysolcanoes
monitoring. Furthermorethe techniques used to record the gases and aerosols released by the

explosion, the lava flows and the thermal anomalies ofrigionare also clefied.

The 3 chapter presents the morphology ®&antorini islandthe creation ad history of the
volcano. Adescription of the historical volcanic activity of the island with all its explosions and
their effects is also atempted Additionally, this chapter discussdbe status and the

morphologyof the volcano today

The 4" chapter describes the integrated volcanic monitoring netwahle, significance and the
activities of the Institute of Study and Monitoring of the SantoriMolcano (IMPIS).
Furthermore, these systems and their functioning aneresened through photographc

material

The 8" chapter presents some of the main features of Mount Etna and its tectonic background
in conjunction with its geological history. In atiloin, the seismicityof the volcanicarea and its

volcanic activity are mentioned.
15



The &' chapterdeals with the presentation dhe monitoring systems and networks of Mount
Etna. In particular, the monitoring of seismic activity in the area, lava sflaywound
deformation, volcanic ash and volcanic gassease as well as monitoring through infrasound

are analyzed

Thelast part of the dissertation contains tlencludng remarksregarding the ways of volcanic

monitoring systems in general and specillicéor the two case studies

Key WordsVolcano, volcanic activityponitoring systems, Santorini, Etn
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DEM Digital ElevationModels
EDM Electrooptical Distanc®leasurements
ESA European Space Agency
EUMETSAT Eumetcast Satellite
GNSS Global Navigation Satellite System
GPS Global Position System
IAVW International Airways Volcano Watch
ICAO International Civil Aviation Organization
INGVCT Istituto Nazionalali Geofisica e Vulcanologsazione di Catania
INSAR Interferometric Synthetic Aperture Radar
JMA Japan Meteorological Agency
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PPP Precise Point Positioning
SEVIRI Spin Enhanced Visible and Infrared Imager
TOMS Total Ozone Mapping Spectrometer
TROPOMI Tropospheric Monitoring Instrument

21



UAV Unmanned Aerial Vehicle
USGS United States Geological Survey
VAAC Volcanic Ash Advisory Centers
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[Eruption Pariod Type of erupticn  Wolums emitted
Ivear References)
starting)

1884 March 17-23, 1881 Flenk effusive 30« 108 m? [g)
1883 March 26-Auqust B, FlEnk effusive BO-100 x 10F m®
1581 i
1885 March 12, 1885-Juy  FlEnk effusive 30 = 10° mA [g)

13, 1988
1886 Ociober 30, FlEnk efusive 57w 10F A [g)
1886-March 1, 1887
1588 Saptamber 57, FlEnk efusive 26« 10F A [g)
1885-October 3,
1868
1834 Decembsar 14, Fiehk effusive 2« 108 e fa)
180 1-March 31,
1883
2000 2000-2001 Simang and January-August
A0 requent sumimit F000: B8 lava
expiasie acthty founieins,
47 x 1P m? )
January-July 2001:
16 leva founteins
58.5 x 10° m° o)
200 July 17 -August 10, Flenk 30« 108 m? [
2001 afiusie + exploshe
2002 Cciober 26, Flnk ETEx 108 m? i)
2002-Jenuary 28, afiusie + exploshe
2003
2004 Saptamber 7, Flank efusive B4 = 10° mA )
2004-March 8, 2005
2006 Jury 14, Flank efusive 3= 1P m )
2006-Dacembar 15,
2006
2006 May 13, 2006-July 7,  Flank effusie B8 » 108 md [
2008
2011 201 1-3014 Sirang and
2014 fequent summit 3013: 44 lava
enpioaie acthity fourteins pius
Juty-Auguet 3014
summit lava flows
147 x 108 P §gy
2018 Decamibar 24-77, Flenk effusiva ~3 % 108 m? o)
2018
n' S 79%hjf > Ahch ¢ LA S ht

@[ ' Bohatcorso et. al., 2021

1981¢ 2018 > . h A
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