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ABSTRACT

Theobjectiveof this dissertations the combinationof activetectonicsandsatellite
geodesy In particular the upper crust defomation is determined implementing
primary geodeticdatg recordedby permanentlyinstalled GPIGNSSstations while
the geodetically processed results are directly combined with tectonically active
structures located within Greek region. Moreoyehe division of Greek areainto
independent upper crust tectonic blocks is performed (geologica] geodeticand
combinedapproach, while eachof themis characterizethy atypicaltectonicbehavior.
Then the total of extractedmodelsis comparedwith the correspondingseismic
zonationmodels of Greek regiorin addition the satellitegeodesyimplementations
performedn two case studies of recent and strong earthquakssos Island and Kos
Island, 2017)

The Greekareashowssignificantgeotectoni@andgeodynamicactivity, expressed
by neotectonic¢extensionahndcompressional regimes), while theotectoni@ctivity
is representetly activefaultsor activefault zones The GreekDatabasef Seismogenic
SourceqGreDaS$ is areliabledatabasef activefaults andfault zones appliedfor
the division of Greek region intcndependent, upper crust, tectonic blodkgsed on
geological criteriggeological approach)his division led to the determinatiorof 50
independentippercrust, tectoniblocks, wihile eachof them is described in detail.

Geological data have been bolstered wigodeticdata Initially, the permanently
installedGPSGNSSstationsnetwork(159 permanenstation3 is describedaswell as
theprimarygeodetiaesults, derived from pmary geodetidataprocessingrecording
time-period: 7 consecutive years, 2008014 ,observatiorrate: 30 seconds on a-24
hour basis, reference frame: ETRF20@uropean Terrestrial Reference Frame 2000,
considering Hrasia stable)Then thetwo types of softwarepackagesappliedfor the
geodetiaataprocessingaredescribedl) software packages, based on the least square
methodology and 23oftware packages, based on tti@hgulation methodologyrhe
softwarepackagesomparisorindicated thathiie GPStriangularcalculatorsoftware is
more suitable for the primary geodetic data processing.

During the GPS triangular calculator software implementation five parameters
have been extracted such AsMaximum(MAHE) andMinimum (MIHE) Horizontal
Extension 2) Total Velocity (TV), 3) Maximum Shear Strain (MSS¥) Area Strain

(AS) and5) Rotation (Rot)Each of these outcomes has been geostatistically analyzed,



by applying interpolation techniquesrfdetermining their spatial distributiofror
obtainng higher spatial resolution and facilitating our processing, the Greek area has
been divided into ten par{or eachof themthe above parameters weseparately
calculated): 1Peloponnese?) Corinth Gulf, 3) lonian Sea4) Thessaly 5) Epirus 6)
Wesern Macedonia7) Central Macedonia8) Eastern Macedonia Thrace 9) North
Aegean Sedl0)South Aegean Seand11) Crete Themajor, activetectonicstructures
were determinedfor eachof the aforementionegarts while basedon the extracted
parametemresults the division of the Greek area into 10 independent, upper crust,
tectonicblockswas carried out, implementing geodetic criteria (geodetic approach).

Taking intoconsideratiorthe two dfferentdivisiontypes (geological and geodetic)
of the Greelareainto independenupper crusttectonicblocks the finaldivision was
determinedcomprising of5 independentupper crustfectonicblocks Then it was
comparedwith the mostsignificantseismiczomation models proposedor the Greek
area

Moreower, thetectonicactivity andtectonic regimavereexaminedor two different
casestudiesof recentandstrongearthquakeflesvoslslandi June2017,Kos Islandi
July 2017),based on the satellite geodesy results, leading to the determination of
surfacedeformation, caused by these seismic events

The major conclusionsof this dissertationinclude the confirmationof significant
structures tectonic activity, located within the Greek area, as well as the highlighting of
specific region®f remarkable teconic activity. Atthesamethegeodeticdataanalysis
indicatedall three upper crust deformationtypes of Greek arearelatedto normal
reverseand strike-slip faulting, confirming the significant role of satellite geodesy

during the active tectonicsusly.
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