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09:00-09:30 Mpooénieuon - Eyypagpés
09:30-10:00

D’Agostino N.

The contribution of dense GPS velocity fields to the
assessment of seismic hazard.

10:00-10:20

Athanassios Ganas', Flavio Cannavo?, Konstantinos
Chousianitis' ® George Drakatos’

Dynamic and Static Displacements Recorded on Continuous
GPS Stations Following the Jan. 26 and Feb. 3, 2014 M6
Cephalonia (Greece] Earthquakes

10:20-10:40

MNavviou Mwxdnns

LUV-OEIOUIKES NapauopPwoELs Katd Tous oelguoUs ths Kepa-
Aovids ots 26/1 kat 3/2/2014 and avdiuon éebopévwy GPS 1
Hz tou EAAnvikou Zuotriuaros Evroriouou HEPOS

10:40-11:00

G.A. Papadopoulos’, V. Karastathis', |. Koukouvelas?, M.
Sachpazi’, |. Baskoutas', G. Chouliaras', A. Agalos', E.
Daskalaki', G. Minadakis', A. Moschou', A. Mouzakiotis',
K. Orfanogiannaki’, A. Papageorgiou', D. Spanos?, I.
Triantafyllou’

Crustal deformation associated with the Cephalonia, lonian
Sea (Greece), sequence of strong earthquakes of January-
February 2014

11:00-11:30 Awddeppa

11:30-11:50

Panos Psimoulis'?, Nicolas Houlie?, Michael Meind(?,
Markus Rothacher?, John Clinton?

GPS networks for Earthquake Early Warning (EEW)]

11:50-12:10

I. Papoutsis', C. Kontoes', A. Ganas?, V. Karastathis?, N.
Svigkas', C. Physchogiou', M. Kaskara', A. Barberopoulou’,
G. Balasis', S. Solomos’, V. Amiridis', T. Herekakis, A.
Prokos

BEYOND Center of Excellence for monitoring geophysical
activity and geo-hazard mapping
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12:10-12:30

Bdow Xantoyidvvn, Z1dBns Lteipos, Pdvns Mdéoxas
Ektiunon napauétpwy oetauikwy pnyudtwy (avtiotpoen) and
yewbattika bebopéva e tov afydpi8uo TOPINV: epappioyri oto
oelouo tns Neukabas 2003

12:30-12:50

ABavdoios Nkéykas

ANANYZH MIKPOMETAKINHEEQN XTH [TEPIOXH TOY NOTIOY
AICAIOY TEAATOYXE ME XYNAYAXMO IXTOPIK(ON MEQAAITI-
KON, TEQQYZIKON KAl XYITXPONON AOPY®OPIKON METPH-
JEON

12:50-13:20 Awddeppa

13:20-13:40

Baowitkh Kouagkouvd

«EAANnviKS Xuotnua Awaxeipions Zuatnudtwv Quoikwv Kivou-
Vwv»

13:40-14:00

Athanassios Ganas'?, Rui Fernandes? Carine Bruyninx?,
Nicola D'Agostino?, Jan Dousa?, Dimitris Paradissis?,
Christos Pikridas*, Evangelos Lagios® ® Kostas
Makropoulos®

Geodesy in EPOS - a status report

14:00-14:20

Panagiotis Argyrakis', Athanassios Ganas', Stuart Wier?
Avdrituén tou Aoyiauikou 61dBeons bebouévwy GSAC/UNAVCO
oto nfaioto tou NCANET

14:20-14:40

Constantinos Loupasakis', Federico Raspini?, Rozos
Dimitrios', Sandro Moretti?

Land subsidence phenomena at the wide area of Thessaloniki
detected by using radar interferometry techniques

14:40-15:00

EA. Noyuwatdn’, B. Kovtoyidvvn?, I. Kwvotavronoliou?, N.
Znavoy*

Ynnpeoia Evnuépwons MewkivdUvwy yia aotiKES NMEPLOXES
Epyo PanGeo - Midotikri neptoxn ABrvas
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«The contribution of dense GPS velocity fields
to the assessment of seismic hazard»

Assessmentofseismichazardis,inmostplaces,mainly
based on past, historical seismicity. Unsufficient
statistical sampling of seismic release provides the
main limitation and leaves large uncertainties in both
the frequency and magnitude of the largest events.
The theory of the elastic rebound offers a conceptual
framework to link the rate of tectonic loading and the
intermittent earthquake release, but the successful
application of quasi-periodic, deterministic models
of recurrence has been challenging. The constrain
that, given enough time, the rate of strain released
by earthquakes should mirror the rate of tectonic
deformation provides, however, a powerful tool for
the assessment of seismic hazard. Measurements of
crustal deformation can, under simple assumptions,
be translated in estimates of the average frequency

Nicola D’Agostino

Centro Nazionale Terremoti

Istituto Nazionale Geofisica Vulcanologia
nicola.dagostino@ingv.it

and magnitude of the largest events. The spectacular
development of GNSS networks for both scientificand
civilian applications offers a powerful tool to map the
distribution of active deformation and its associated
seismogenic potential. | will present examples where
geodetic data provide additional and complementary
information to the standard probabilistic approach
to seismic hazard assessment. The results provide
the basis (1) to evaluate the completeness of the
seismic catalogue, (2) to guide the spatial design of
the seismogenetic zoning in probabilistic seismic
hazard assessments, (3) to improve the definition of
frequency and magnitude of the largest events, and
(4) to motivate a wider integration of geodetic data in
seismic hazard practices.
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«Geodesy in EPQOS - a status report»

Athanassios Ganas'?, Rui Fernandes? Carine Bruyninx?,

WG4 - "EPOS Geodetic Data and Other Geodetic Data”
is the Working Group of the EPOS project http://www.
epos-eu.org/ in charge of defining and preparing the
integration of the existing Pan-European Geodetic
Infrastructures that will support European Geosciences,
The European Plate Observing System (EPOS) is the
integrated solid Earth Sciences research infrastructure
approved by the European Strategy Forum on Research
Infrastructures (ESFRI) and included in the ESFRI
Roadmap in December 2008. EPOS is a long-term
integration plan of national existing Rls. The WG4
is formed by representatives of the participating
EPOS countries (23) but it is also open to the entire
geodetic community. The WG4 is dealing essentially
with Research Infrastructures focused on continuous
operating GNSS in the current phase. Furthermore,

Nicola D’Agostino?, Jan Dousa’,
Dimitris Paradissis’, Christos Pikridas®,
Evangelos Lagios® ® Kostas Makropoulos®

although the focus is on Solid Earth applications, other
research and technical applications (e.g., reference
frames, meteorology, space weather) can also benefit
from the efforts of WG4 towards the optimization
of the geodetic resources in Europe. We will present
the plans for the implementation of the thematic and
core services (TCS) for geodetic data within EPOS and
the related business plan. We will focus on strategies
towards the implementation of the best solutions
that will permit to the end-users, and in particular
geo-scientists, to access the geodetic data, derived
solutions, and associated metadata using transparent
and uniform processes. Five pillars have been defined
proposed for the TCS: Dissemination, Preservation,
Monitoring, and Analysis of geodetic data plus the
Support and Governance Infrastructure.

T Institute of Geodynamics, National Observatory of Athens, T1810 Athens, Greece, aganas@noa.gr,

2 EPOS WG4 group rmanuel@di.ubi.pt
3 NTUA Athens dempar@central.ntua.gr
4 AUTH cpik@topo.auth.gr

5 Department of Geophysics, NKUA, lagios@geol.uoa.gr kmacrop@geol.uoa.gr

«2XUV-OELOUIKES NOPAPOPPUICELS KATA Tous oelopoUs ths Kepanovids
ots 26/1 kat 3/2/2014 and avdduon dedopévwy GPS 1 Hz
tou EAANnvikou Luothpatos Evioniopou HEPOS»

H otaBepdtnta twv guvietaypévwy Twy otaBuwy ava-
popds evds SIKTUoOU NUPOXAS UMNPECLWV EVIOMIOKOU
elvalt onpavikn WBlaitepa 6tav to diktuo unootnpidet
diktuakés texvikés (network-based techniques), 6nws
VRS, MAC kat FKP. Ta évtova tektovikd @atvopeva tou
EANadikou xwpou npokafolv petaBonés twv auvietay-
Hévwyv Twv otaBuwy, ol onoies npénet va Aappfdvovtat
undéyn. H EKXA A.E. oto nAaiowo diaxeipions tou EAAN-
VIKoU Zuothpatos Evtoniopol HEPOS, napakodouBei
0€ JOVIN BACN TLS CUVIETAYHEVES TwV OTaBUwWY ToU ou-
othuatos and ta téAn tou 2007, ondte Eekivnae n Ael-
ToUpYia TOU CUCTANATOS.

lavviou Mixdnns
EBNIKO KTHMATOAOTIO KAl XAPTOMPA®HEH AE.

Itnv napouca epyacia napoudtdlovtal anotenéopa-
ta and avdduon dedopévwv GPS cuxvotntas 1 Hz ta
oroia tou Kataypdgnkav o€ otaBpous tou HEPOS katd
n dudpkela twv gelgpikwy dovAcewy nou anpelwbn-
kav othv Kegpandovid ots 26/1/2014 kau ous 3/2/2014.
Avanuovtal 6edopéva and to otaBud otnv NepLoxn tou
agpodpopiou tns Kepanovids (XBopwvdrta) kaBws Kat
Tous otaBpous Aegukddas, ZakUvBou kat Avopaidas. H
ene€epyaoia twv dedopévwv €ytve pe ty texvikn PPP
(Precise Point Positioning). Ektés ané to otaBué tns Ke-
panovids, ouV-O€LOUIKES petatonioels ato eninedo twv
3 cm avixvevovtal Kat and tnv Kepaia tou gtaBuou s
Neukdbas.
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«EKT{unon napapétpwy oElopikwy pnypdtwy (aviiatpogn)
ané yewbdattikda dedopéva pe tov anyéptBuo TOPINV:
epapuoyn oto oelopo ths Acukadas 2003 »

Bdow XaAroyigvvn', £1d6ns Xteipos’, @dvns Mooxas’

H avtuotpopn yewdattikwy dedopévwy, dniadn eni-
Auan dlapopikwy e€lowaoewv nou cuvbéouy ta xapa-
KINPLOTIKA €VOS PAYHATOS HE TS OELOHIKES napapop-
(PWOELS KAl MoU PrnopouyV va PeTpnBoUv Pe YEWOALTIKES
peBOSouUs 0dnyel og unepatatikd aUoTnpa EEALPETKA N
YPOHHIKWY €€l0aewY He 9 ayvwaotous yla K&Be phyua
0 onoio dev Auvetal pe oupPatikeés peBddous.

Exouv npotaBel 6idpopes andouoteutikés péBobdoL,
andés (nx . 6éopeuon 7 NapapéTpwy Tou PAYHATOS Kal
BeAtotonoinon twv unodoinwyv &Uo, AUoels pe bery-
patoAnyia Movte KdpAo yia 102-105 6eilypata, kaBws
enions kat Avoels pe FEM/BEM). Ot AUoels autés éxouv
anodexBel IKavonolNTKES yla TS NEPLOTOTEPES MEPL-
ntwaoels, Oxt OPws yla nepuitwaels nAéov oUvBeTwy
pnyHatwy.

IMa va AuBei to npdPAnpa autd €xel npotabei pua véa To-
noAoylkh Npoggyylon n onoia

a) Bewpel 6Aes s niBavés AUoels (MBavés Tpés KABe
Hias and ts v dyvwates napapétpous evos h neploodte-
pwWV pnypdtwy, Nx gkos, adipgouBio, kAion, kAn) kat &n-
Hioupyel éva kavvaBo G oto xwpo RIv B) petatpénel ts
€€lOWOELS NOPATAPNONS O€ AVIOWOELS PE BAon To opan-
Ha Twv HETPNOEwV Kal €va ouvieAeath BeAtiotonoinans
k, kat tepeuvd notd ané to otoixeia tou G (ouvhBws tns
ta€ns tou 108) kavonololv s e§lowaoels, Kat Bewpsl
ws AUon 1o KEVIPOo PApous Twv OToXeiwv autwy, Kat
y) BeAtiotonotei tn AYon pe Bdon tov ouviedeoth BeAtt-

otonoinons k. H péBodos auth (TOPological INVersion,
TOPINV) éxel tekunplwBel pe Béon avukelPevikn nNpo-
o€yylon Kat e@appoletal Ye entuxia ya touddxiotov
bUo phAyparta.

Mia epappoyh eival o gelgpds s Asukdadas tou 2003,
o onofos eival onpavtikds yia noAAoUs Adyous (1) iows
0 NMPwTtos oelopos oto EAAnviké Té&o nou kaAuntetat
ano otowxeia GPS, (2) evénveuoe 6Uo dlapopeTikés vées
peBOdous avtiatpopns oelgponoylkwy dedopévwy ot
onoies npoabdioploav pia akofouBia nou anotedeitat
and 6Uo Baatkd phyuarta.

H avtotpopn twv unapxdéviwyv yewdattikwy dedopé-
vwyv pe tov afyépiBuo TOPINV Bewpwvtas mbavo éva
€upU pdopa tpwyY YOpw and autés nou npoEkuyav anod
s oeloponoyikés penétes enétpeye (a) va npooopolw-
Bouv pe Aentopépela ta SUo KUpLa phyuata Tou gelgpouy,
Kat va dlantotwBel 6t xapaktnpiovtatl and KAHaKwTh
dudtan, ocupnépaopa onpavikd yua tnv katavénon twv
OELOPOTEKTOVIKWY Slepyaoiwv 0to AKPo Tou ToEou Kat
(B) va eniBeBaiwBolv ot npotaBeioes oelopoAoyIKES
HE€BoboL avuiotpopns e Bdon aveEdptnta 6edopéva Kat
peBb&bous.

H péBobdos epappdletal kat ae aAfes noAUNAoKes aeL-
OHkés akondouBies otis onoies ol oupPatikés péBodot
avtuotpoPns twv yewdaukwy 6edopévwy dev hAtav
EMNUTUXEIS.

1. Epyaotnplo Mewbdataias kat Mewdatukwyv Egappoywy Tpnpa MoAttikwy Mnxavikwy, Maveniathpio Matpwv
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«EAANVIKS Luotnpa Alaxeiplons Zuotnpdtwy Quotkwyv Kivduvwv»

To npdypappa «Greco-Risks» €ival éva véo €pyo nou
xpnpatodoteitat and tn lMevikh [pappateia ‘Epeuvas
kat Texvofoyias ota niaiowa tou EBvikoU Xtpatnyikou
MNAawoiou Avagpopds 2007-2013, to €pyo udonoleital
katd tnv nepiodo NoépPBpros 2013 - lovvios 2015 npo-
Kelpévou va napadwael pia dadbiktuakh nAatpoppa
nou Ba neptAapBdvel Tous evvéa ONPAVTIKOTEPOUS KLV-
duvous nou anefolv thv EAAGSa: névie yew-Kivou-
vous (oglopds, toouvdpl, n@aiotelo, katoAioBnon, kat
€dakn napapdpewan), 6adtkés nupkaylés, oL Eagvi-
K€s NANPPUPES, akpaia Kalpika patvopeva Kat Epyatika
atuxhparta.

Ma tnv ektipnon twv enpépous Kivduvwy xpnaotponot-
ouvtat: (i) n otatuotkh avdduon twv dedopévwy tou
napenBdévtos nou odnyei otnv eKtiynon ths €nKIvou-
vétntas (hazard), (ii) Tpwtétnta KATaoKEUWY Kal €kBe-
on o€ Kivéuvo (risk) kat (i) entnAéov dedopéva GIS. Ot
xdptes Kivduvou (Risk Maps ) Ba aneikovifouv tn xwpL-
Kn Katavopn (a) tns évtaons tou ekdatote Kivduvou (B)
TV TpwtdtnTa Kat (y) Ts ENNTWOoeLs twv Kveuvwy, gv-
gwpatwvovtas ty niBavéinta ePeavions enikivbuvwy
oupBavtwy.

To €pyo anookonei atnv napaywyh pias €Bvikhs nAat-
poOppas xaptoypdpnons noAdaniwyv Kivduvwyv Kat Ba
oupBdnel otnv avdduon kat dlaxeiploh tous ae toniko,
afAd kat eBvikd eninedo." H nAatpdppa «Greco-Risks»
Ba Asttoupyhoel ws pia «opnpéiax» NANPOPOPIKAS Kal
enikolvwviwy (Ek. 1) yla tous npoava@epBEVIES Kiv-
duvous, npoopépovtas unnpeaies avanuons KvoUvwy
Héow evos pLALtkoU npos to xphotn nepiBdandovros.

Ot etaipot tns kowvonpagias tou €pyou eival ot €hs:

1) EWIAON AE. Avwvupn Etalpeia Medstwy kat Lup-
BouAwv

2) ATE.LE. AE. Aviovupn Texvikh Epnopikh XupfBou-
Aeutikh NautAakn

3)DASYCALE.

4)EBNIKO KENTPO EPEYNAZ OYXIKON EMIXTHMQON
«AHMOKPITOZ »

5) EBNIKO KAMOAIZTPIAKO MANEMIXTHMIO ABHNQN

* AvanA. KaBnynatpua, EKIMA, vkouskouna®@geol.uoa.gr

BaoiAikn Kouokouvag*

6) MANENIZTHMIO IOANNINQN
7) FENIKH TPAMMATEIA MOAITIKHZ MPOXTAZIAX
8) Eurolife ERB AogpaAiotikh

Ot enwotnpovikoi Kat texvofoyikoi otdxol tou Npoypdy-
patos «GrecoRisks» gival ot €€ns:

- Na naywwoet us dieBveis BEAtiotes nNpakukeés, va
eQappooel Kawvotdues peBodonoyies ektipnons Kiv-
dUvou Kkat va xaptoypagpnoet 6Aous tous KvdUuvous Tou
épyou otnv EAAdGda

- Na ouAfé€el kat va evappovioel ta 6edopéva yua thv
avdduon Kwvduvou pe tn BonBela Aoylopikwy GIS

- Na napdyet xdptes katavophs KivdUvou yla tous evvéa
KtvéUvous kat tnv niBavdtnta ePQAavions tous

EmnAéov, 1o «GrecoRisks» @uAodotel va ouppdnel os
Hia KowvA opodoyia Kal Kowvh Katavonon Twy €VVOLWV
s avdduons Kvduvwy Kat atnv €Bvikh afloAdynan
Kwvduvou. H lMevikh Mpappateia MoAwttkhs lMpootaai-
as Kat h ac@aniotikh ayopd BEtouv s nNpodlaypapéEs
e@appoyns kat Aettoupyias ths nAat@déppas. Ot teAt-
kol xpnates, atous onoious aneuBuvetal 1o «epyaneio
Greco-Risk» eival ol dueoa kat éppeca eunnekdpevol
(popeis otnv ektipnon Kat dlaxeipton Kvouvwv.
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«Land subsidence phenomena at the wide area of Thessaloniki
detected by using radar interferometry techniques»

Constantinos Loupasakis', Federico Raspini?, Rozos Dimitrios’, Sandro Moretti’

In the framework of the Terrafirma project, launched in
2009 by the European Space Agency (ESA), the Wide
Area Mapping approach, a multi-image interferometric
technique usingimages from satellites ERS-1and 2, has
been exploited for ground motion detection and mapping
in the broader area of Thessaloniki. In Particular, the
interferometric products have been used to study land
deformation phenomena related to the local geological
context, the exploitation of ground water resources and
fine-grained sediments compaction at the Thessaloniki
plain and at the Anthemounta basin.

Among the several regions in Greece that experience
land subsidence induced by intense water pumping,
Kalochori village in the west sector of Thessaloniki
plain is one of the most well studied areas. Ground
motion in the Sindos-Kalochori area has been detected
and assessed by means of the PSI results. Land
subsidence can be clearly identified in the coastal area
of Kalohori; where the highest LOS velocities ranges
between 15 and 25 mm/yr in 1995-2001, with peaks
of 40 mm/yr recorded in the SW of the village. The
observed subsidence rate in Kalochori is extended to
another subsidence bowl affecting the village of Sindos,

on the right side of the Gallikos river. In this area LOS
deformation rate ranges between 5 and 15 mm/yr, with
peaks of 46 mm/yr. These two well defined circular
areas of land deformation are abruptly truncated along
a NW-SE alignment, northeast of Kalohori and Sindos,
where LOS deformation rates decrease rapidly, down
to zero within few kilometres.

PSI results reveal that land subsidence can be clearly
identified also in the wide Anthemountas basin area,
with a mean deformation rate of 10mm/yr. In the
Macedonia airport area, observed LOS subsidence
rates are 5-15mm/yr, with a several points exceeding
20 mm/yr along the NNW-SSE oriented runaway area.
Although, the coastal area of the Perea village shows
very low LOS deformation rates, in the northern part
of the urban area subsidence can be observed, with
maximum LOS deformation rates up to 10-15 mm/yr.

Concluding, the PSI  (Persistent  Scatterer
Interferometry) analysis can be applied at a regional
scale as support for land motion mapping and at local
scale for the monitoring of single well-known ground
motion event.

1. National Technical University of Athens, School of Mining and Metallurgical Engineering, 9 Iroon Polytechneiou, Athens, Greece.

2. University of Firenze, Department of Earth Sciences, Via La Pira, 4 — 50121, Firenze, Italy
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«AvAnuon PIKPOHETAKIVACEWY OTN NMEPLOXA
Tou votiou Atyaiou lNeAdyous pe ouvbUAOHO LOTOPLKWY YEWDHALTIKWY,
YEWQPUOLKWY Kal oUYXpovwy S0pUPOPLIKWY HETPACEWV »

0 npoobloplopds twv NAPAPOPPUICEWY TNS ENLPAVEL-
as ts yns kKaBws Kat twv addnAentdpdoswy autwy e
OELOHLIKA YEYOVOTa HETa ano SLEMLOTNHOVIKES NPooeyyi-
O€lS Kal He xpnon peBadwy, texvikwv kal dedopévwv
dlapopwyv entotnpovikwy Nediwv €xel Tn duvapikn va
NPOCPEPEL OTOUS EPEUVNTES HLa EUPUTEPN Kal Mo oflo-
KANPWHEVN €1KOVA YO TN TEKTOVIKA CUUNEPLPOPA Hias
nePLOXNS

Lto napandvw niaiato éxel Wdlaitepn onpaaia o npoadi-
OPLOKOS TWV SLAXPOVIKWY NAPAPOPPUWCEWYV TNS MEPLO-
xAs tou Notlo - AvatoAikoU Alyaiou pe XpAon LOTOPLKWY
YEWdALUKWY PETPHTEWYV Kal n dlepelivnon TS GUOXETL-
ONS QUTWV HE TNV OELOULIKNA KAl TEKTOVLKA cUupnepLpopd
NS NEPLOXAS.

Ta 6uaBéoa wotoptkd yewdattkd 6edopéva nepiiap-
Bévouv petphaels tplywviapou and to apxeio ths MNYZ,
nou ekteivovtal Xxpovika petafl twv etwv 1895 kal
1982 6x1 6pws eviaia ya 6Ao 1o diktuo, adfd ava nept-
OX£S Kal yla S1apOopETIKES XPOVIKES neplodous (ouvont-
KA névie xpovikés nepiodot avaduons).

Ta debopéva apou Kataypdpnkav Kat TeEKPNpLwBnkav
enefepydotnkav avd xpovikh nepiodo aUppwva pe
p€Bodo nou napouactdotnke and tov Frank to 1966 kat
n onoia xpnolgonoiel Tis dlapopEs Twv PETPROEWY Yw-
VLWV €VAS TPLYWVOU, Yla SU0 XPOVIKES EMNOXES, WIATE va
npoadlopioel Ts napapétpous ( Tou Tavuoth napapop-
(PWONS YO TN MEPLOXA TOU CUYKEKPLUEVOU TPiywvou.

H ouykekpipévn npoondBela dlapépel ae oxéon pe an-

* Alddktwp EMIN

ABavdolos Nkéykas*

Aes penétes nou €xouv AdBeL xwpa oto napenBov pe
avdanoyes enblwéels oto yeyovos OtL KAvel xphon Tou
ouvonou tns dlaBéouns nAnpogopias (YwVIoPETPATELS
6Awv twv xpovoAoylwy) Kat napdAdnda xpnotpgonoiet
ws XwWpPLKN govada avdduons tnv pikpdtepn duvath (tn
neploxn €vos tplywvou).Mdniota yia oplopéves und-
neploxés pedétns (Avatodikd Atyaio, Awdekdvnoa kat
KpnAtn) autd yivetal yia npwtn gopd.

To anotéfeopa ths 6Ans dladikaaoias enegepyaoias Kat
avdAuons TwV PETPACEWY YWVLWVY TWV TPLYWVOHETPL-
Kwv otaBpwy npwtns taéns obnyei otn Baakh diani-
otwon 6Tl yla 10 oUVoAo TwWV NEPLOXWV (TPLYWVwWVY), oL
onoies napouaotdfouv uwniés TPEs oAlkns dldtunons, n
oupnePLPopd autn pnopei va ouvdeBel eite pe tn oslopt-
KN LOTOPLKA CUHNEPLPOPA TwV £V AdYW NEPLOXWV EiTE PE
™ yewdoyia tous (61euBuvaoels pnyudtwy).

Qs deutepelouaes dlaniotwaoels Pnopouv va avagep-
BoUv n ouppwvia Twv anotedeopdtwy avaduons pe
autd Twv oUYXPOVWYV HEAETWV avagopLkd Pe Ts dleu-
Buvaoels ouatonns kat diaotodns otn neploxn ths Po-
dou-KapndBou kaBws kat n onpaaia tns pn «aduvapns»
YEWHETPIas Twv TpLywvwy avanuons atny epunveia twyv
TAVUCTWV Kal TNV £€aywYA OUPNEPUOHATWY.

OunponyouUpeves dlaniotwaoels 0dnyolv aUTOUATwWS 010
OUMNEPACKa OTL OL LOTOPLKES YEWDALTIKES PETPATELS €i-
val ge B€on, katénwv katdAAnAns ene€epyaaoias kat ava-
Auons, va nap€xouv NAnpogopia yla TNV TEKTOVIKA OU-
HnepLpopd s neploxns HeA€tns Kal ta anoteféopata
auths (6nws oL NapaUoPPWOELS TS enupaveias).
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«Ynnpeoia Evnuépwons MewkivOUVwWYV yld AoTIKES NEPLOXES
‘Epyo PanGeo - MAotikn neploxn ABAvas»

EA. Moytatln ', B. Kovroyidvvn 2, I. KwvaotavronouAou ?, N. Xnavou *

2to nAaiolo tou €pyou PanGeo, to onoio Atav €va tple-
€s epeuvnuikd €pyo (1/2/2011 éws 31/1/2014) xpnpa-
todotoupevo and tnv Eupwnaikh Evwon ato nAaiglo tou
EupwnaikoU npoypdupatos Copernicus, dnpioupyhBnke
n Ynnpeoia Evnuépwons MewkivbUvwy yla agtikeés ne-
ploxés. Mpoékettal ya pia dadiktuakn unnpeaia, n onoia
NapéxXeL aTous XpAates avolktn npdoPacn o nAnpo@opies
OXETKA pe Yewkiviuvous, apxikd yla 52 supwnaikés no-
Aets kaAuntovtas to 13% nepinou tou NAnBuopoU tns EE.

To oUvorio twyv EBvikwy MewAoykwy Ivatitoltwy ts Eu-
pwnaikns Evwons guppeteixav oav opdtigol etaipot atnv
Opada tou PanGeo, padi pe 10 upnins e€eldikeuons na-
veupwnaikoUs opyaviopous. Ané thv EAAdda ouppeteixe
10 EKBAA/IT'MEM pe niAotikés nofeLs ts eupUtepes nepl-
oxés ABnvwyv kat Adplaas.

O nAnpopopies OXeTKA PE TOUS YEWKLVOUVOUS yla KABe
pia néAn napouatalovtal o€ tunonotnpEvn Popgn cupBatn
M€ Tous eupwnailkoUs Kavoviopous, NapéXovias OpoYEVO-
notnpéva anoteféopata.

0 npoabdloplopods twv neploxwv (MoAUywvwWY) PE YEWKLY-
dUvous Baaiotnke oth cUykplon:

* TWV UETaKIYACOEWY Tou e6dgpous (atoixeia PSI), ta onoia
npoékuyav and dopugopikd dedopéva pavidp pHéow s
texvonoyias InSAR,

°* TwV YewAoyIKWyV dedopévwy s nepLoxns Kat

° TWV EMTOMWV Napatnphoswyv ekdhAwons yewkivou-
VwV.

H xwpikh nAnpogopia, nou neptdappdavel tnv oploBETnon
Twv noAuywvwy ekdndwons yewkivdlivwy (Geohazard
Stability Layer - GSL) ouvobeUetal and neplypa@ikd Keipe-
va yla t guon twv MNewkivdlivwy (Geohazard Description
- GHD). Ta otowxeia autd pnopolv va npoBAnBouyv, eite
Héow tns nUAns tou PanGeo (Pangeo portal), site péow
tou Google Earth™ r akdpa pnopouv va AngBouv and 1o
XPAOTN 0€ HOPPN YNPLOKWY, SLOVUCHATIKWY apXxeiwv Kat
va evowpatwBouv oto 61k6 tou cuotnpa. H kAipaka epya-
oias hAtav 1:10.000.

MAotkn neploxn ABnvwv:

H neploxh €peuvas tautietal ye v NEPLOXA TNS NPWNV
Nopapxias Atukns, n onoia nepiiapBdvel 34 Kadfikpa-
TKoUs dnpous ouvoflikns éktacns 359,93Km2. Inpelw-
vetal ot yia tny (bla neploxn €xel eknovnBei ano to IFTME
(AeképBplos 2006) texvikoyewnoytkds xdptns o€ KA{Paka
1:10.000, o onoios alonotnBnke yia thv a§loAdynan twv

1, 3, 4 Texvikoi 'ewndyol, EKBAA-ITMEM
2 MoAttukés Mnxavikés, EKBAA-IFTMEM
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HeTpRoswy Petakivnoewy avayAugou (PSI) tns xpovikns
neptédou and 18/05/1992 €ws 19/08/1999.

Ensén katé to avwtépw Sidotnpa (1992-1999), Eeki-
vhoav Kat oflokAnpwBnkav ol epyacies ekokapns 18km
undyelwv épywv tou METPO (ypappés Lendnia - uvtay-
Ha — EBvikn Apuva kat Zoviaypa - Adgvn) kdtw and 1o
pntponoAltike KEvtpo tns NéAns nou cupneptAduBave thy
kataokeuh 19 ataBpwyv, avalnthBnkav ota onpeia (PSI) tu-
x0v evdeiels kaBllhaewy endvw and autés TS NEPLOXES.

Na v neploxn twv ABnvwv evioniotnkav téaoepels (4)
Katnyopies noAuywvwy yewkivdUvwy, ol onoiot oto ou-
voAd tous cuvdéovtal pe tnv avBpwnoyevh dpaotnplotnta:

1. Neproxn otnv AvBoUnondnMNeplatepiou éktaans 1,42Km2,
o6rou Kataypdgnkav tnv nepiodo 1997-1999, aotoxies ot
KOTOOKEUES, oL onoles o@eifovtal o patvopeva eda@IKwV
unoxwpnoewv Adyw Unapéns Katw and auteés undyelwy
nadawwyv ekpetaffeloewy Atyvitn. Ta otowxeia autd npoé-
Kuyav and epeuvntikés epyaaies nediou tou IFTME evw ta
otowxeia PSI 6ev €6e1€av oapeis Sla@opikés PETAKIVATELS.

2. Tunpa s avwtépw neploxns éktacns 0,86Km2 énou
anavtouv ot coBapdtepes PAAPRes Kal 6nou oUpPwva HE
oxetUKn peAétn tou IFTME (1999) npoékuye dtL undpxel ni-
Bavotnta ot agtoxies va cuvexioouv va ennpedlouv o o-
pnpévo nepBdniov, kaBws otnv Neploxn auth ot nadatés
otoés ekuetdineuans Ayvitn dev ABoyopwBnKav.

3. Meploxés enxwpdtwons nafalwy pePatwy, guvoAt-
kns €ktaons 0,63Km2, ot onoies evbéxetal oto péAdov va
dwoouv agtoxies n.x. nANPUUPIKG awvépeva, KaBllhaoels,
{npiés petd and aglopd Adyw NS TOMKAS €vioxXuons Twv
OELOPIKWY KUPATWV.

4. AUo neploxés oto Bopelo tpnpa tou Agkavonediou ou-
voAlkhs éktaons 5,32Km2, atis onoies ot napatnpnBeioes
HeTaKvhoels éxouv kataypagei pévo and ta dedopéva
oupBonopetpias Kat n yewnoyikn epunveia tous Sgv prno-
pel va dwael oapn atttoAdynan Twv PETAKIVACEWY QUTWV.

H Ynnpeoia Evnpépwons yla tou ewkivdlvous nioteu-
oupe o6t eival éva duvaptkd Kal xpnatpo epyaneio yua tny
Tontkh autodloiknan, tnv MoAtukn MNpogtacia afdd kat yia
KdBe noAitn, otnv npoondBela yia tn BwpdKLon Tns Kovw-
vias évavu twv MNewkivduvwy Kat peddoviikd Ba npénet
va oupneptAdBel kat dalfes nénels ths EAAddas. H xpron
ns oupBofopetpias, ndvta oe ouvbuaopd pe ta eni ténou
otowxeia, BonBdet otov evioniopd niBavwy aotabwy nept-
OXWV.
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«GPS networks for Earthquake Early Warning (EEW)»

Panos Psimoulis %, Nicolas Houlie ?, Michael Meind?, Markus Rothacher?, John Clinton’

GPS networks are mainly used for supplementing
seismic data for the Earth surface motions focusing
on earthquake characterisation and rupture modelling.
However, the availability of dense GPS networks of
high-rate GPS records (up to 100 Hz) with a kinematic
positioning accuracy of 1-5 cm, show the potential
contribution GPS networks in the Earthquake Early
Warning (EEW) systems.

We present an algorithm, based on the potential of 1Hz
GEONET GNSS network, designed to detect sudden
ground motions. The algorithm first detects transient
changes in individual GPS time series and investigates
for spatial correlation based on the analysis of data
collected by neighbouring GPS sites to provide a motion

warning.

The algorithm was developed within the framework
of the Bernese GNSS Software 5.1 and tested using
records collected during the Mw9.0 Tohoku-Oki 2011
earthquake. The detection by GPS records of seismic
wave arrival proved to be delayed of ~5-10sec with
respect to a identical analysis carried out with strong-
motion networks. The consistency of the GPS and
strong-motion records seems to depend on the distance
from the earthquake epicentre. Finally, we show based
on our analysis of the GPS time series that Tohoku-
Oki event was composed of two successive seismic
ruptures, as already suggested by some studies based
on the inversion of seismic data.

1. Nottingham Geospatial Institute, University of Nottingham, UK (panagiotis.psimoulis@nottingham,ac,uk)

2. Geodesy and Geodynamics Lab., Institute of Geodesy and Photogrammetry, ETH Zurich, Switzerland

3. Swiss Seimological Service, ETH Zurich, Switzerland

«Avantuén tou Aoyloptkou d1dBeons dedopEvwv
GSAC/UNAVCO oto nAaiolo tou NOANET»

Panagiotis Argyrakis’ Athanassios Ganas' Stuart Wier’

To NOANET apxeloBetei kat diavépel rinex apxeia anéd
22 cGPS otaBuous naveAdadikd kat and apketous otab-
HoUs and cuvepyaldpeva tvatitouta and tnv Eupwnn,
Ta onoia nepiéxouv xphoua dedopéva yla tnv enotn-
HovikA €épeuva anld kat tnv napakofouBnon kataotd-
oewv €Kt@Ktou avdykns (n.x. npaiotela). Enions autd
ta 6edopéva kpatolv niAnpo@opies yla thv Katdotaon
Twv yewbdaltukwy ataBuwy, kKwdikonoinon petadedo-
Hévwv Kal gtoxeia eykataotdoewy oto nedio, ta onoia
petapBdndovtal avé xpovikd dtaothpata addd npénet va
elval dueoa diaBEowa atny entgtnpoViKh Kotvotnta di-
ot ennpedouv tnv enegepyaaia. MNMpdopata dUo kévipa
otnv Apepikn (CDDIS kat SOPAC) o€ cuvepyaoia pe tnv
UNAVCO kat og xpnpatodotnon and thy NASA oxebdia-
oav €éva foylapiko yla tnv andouateucn ths avalhtnons
Kal npdéofaons yewbdattikwy dedopévwy to onoio ovo-

pdletal Geodesy Seamless Archive Centers (GSAC). Zto
napov Aoylopikd €ywve eykatdotacn, avaBdBuion kat
avantuén oto nAaioto tou NOANET pe autopatonoinon
s nNpdcoBeons atoixeiwv atnv Bdon tou GSAC and to
i6lo 1o apxeio 6edopévwyv tou NOANET evw glvtopa
Ba dnuoupynBei kat éva Federated GSAC to onoio Ba
PEPVEL TO XpNaTN O€ dpeon enagn Pe yewdattkd 6edo-
péva and lvottouta and Itadia, Moptoyadia, Maddia K.a.
Enions, n ouvexns avdantuén tou napdvtos AoylopikoU
duvartal va cupnepiidBet kat apxeia andé dedopéva na-
Alppoloypd@wy, O€LOHOYPAPWY, EMTAXUVOLOYPAPWYV
kat dAdwv diktiwyv dnutoupywvtas pia nAnpn Alon yua
tnv daxeiplon kat dueon ena@h pe dedopéva ta onoia
anoteAoUv Kpion nAnpogopia yia tnv peA€tn Kat avtt-
HETWMNLON (PUOLKWY KATAGTRO@WV.

1 Institute of Geodynamics, National Observatory of Athens, 11810 Athens, Greece, aganas@®noa.gr,

2 Geodetic Data Services UNAVCO wier@unavco.org
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«Crustal deformation associated with the Cephalonia, lonian Sea
(Greece), sequence of strong earthquakes of January-February 2014 »

G.A. Papadopoulos’, V. Karastathis', I. Koukouvelas?, M. Sachpazi’,

I. Baskoutas', G. Chouliaras’, A. Agalos’, E. Daskalaki', G. Minadakis’,

A. Moschou', A. Mouzakiotis', K. Orfanogiannaki’, A. Papageorgiou’,

On 26.1.2014 (Mw6.0) and 3.2.2014 (Mw5.9) two strong
earthquakes ruptured the western Cephalonia Isl.,
lonian Sea (Greece), at the SSW-wards continuation of
the Lefkada segment of the Cephalonia Transform Fault
Zone (CTFZ), causing considerable damage and a variety
of ground failures. High-presicion relocation of the
aftershocks implies that the seismogenic layer was of 35
kmin length (L) striking NNE-SSW, 10 km maximum width
and 15 km in thickness. Two aftershock spatial clusters
were revealed at north (L1~10 km) and at south (L2~25
km). However, no time correlation was found between
the two clusters and the two strong earthquakes. Fitting
the temporal evolution of aftershocks to the Omori-law
showed a slow aftershock decay. Fault plane solutions
produced by moment tensor inversions indicated that the
strong earthquakes as well as a plenty of aftershocks
(Mw=>4.0) were associated with dextral strike-slip faulting
with some thrust component and preferred fault planes
striking about NNE-SSW. Average fault plane parameters
obtained for the three largest events are: strike 21(x2)0,
dip 65.5(x3)0, slip 173(x3)0. Broadband P-wave
teleseismic records were inverted for understanding
the rupture histories. It was found that the earthquake
of 26.1.2014 had a complex source time function with
c. 62 cm maximum slip, source duration of ~12 s and
downwards rupture. Most of the slip was concentrated on

D. Spanos?, I. Triantafyllou’

a 13 km x 9 km fault rupture. The earthquake of 3.2.2014
had a relatively simple source time function related with
one big patch of slip with maximum slip c. 45 cm, with
10 s source duration. The rupture was directed upwards
which along with the shallow focus (~5 km) and the
simple source time function may explain the significantly
larger (0.77 g) PGA recorded with the second earthquake
with respect to the one recorded (0.56 g) with the first
earthquake. Most of the slip was concentrated ona 12 km
x 6 km fault rupture. Maximum seismic intensity (Im) of
level VIl and VIII to VIlI+ was felt in Lixouri town and the
nearby villages from the first and the second earthquake,
respectively. The rupture histories and the increased
building vulnerability after the damage caused by the first
shock may account for the larger Im caused by the second
shock. However, the ground failures area of the second
earthquake was nearly half of that of the first earthquake,
which is consistent with the faster attenuation of ground
acceleration away from the meizoseismal area caused by
the second earthquake with respect to the first one. From
that the 2014 earthquakes ruptured on land western
Cephalonia we suggested to revise the CTFZ geometry
in the sense that the Lefkada CTFZ segment does not
terminates offshore NW Cephalonia but extends towards
SSW in western Cephalonia.

1 Institute of Geodynamics, National Observatory of Athens, 11810 Athens, Greece

2 Department of Geology, University of Patras, 26500 Patras, Greece
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«BEYOND Center of Excellence for monitoring
geophysical activity and geo-hazard mapping»

I. Papoutsis’, C. Kontoes', A. Ganas?, V. Karastathis?,

Within the National Observatory of Athens (NOA) it
has been recently established a Centre of Excellence
for Earth Observation based monitoring of Natural
Disasters in south-eastern Europe, named BEYOND -
http://beyond-eocenter.eu/. It aims primarily at setting
up innovative integrated observational solutions to
operate space-borne and ground-based monitoring
networks in a complementary, unified and coordinated
manner. The research portfolio covers a broad spectrum
of phenomena, addressed under the various research
domains of BEYOND: geohazards, meteorological and
human induced hazards, and atmospheric pollution and
air quality.

Concerning geo-hazard mapping, the onset of the
new Millennium, found remote sensing scientists,
geophysicists, geodesists, and engineers equipped with
powerful new tools for measuring crustal deformation
via Earth Observation. The growing flow of satellite data,
along with the development of innovative algorithms and
processing chains, have allowed the systematic mapping
of surface deformation, pertinent to earthquakes, volcanic
eruptions, landslides and ground subsidence occurring
from manmade activities, leading to the enhancement of
our knowledge and understanding of the manifestation of
several geophysical phenomena and the processes that
govern them.

To this end, BEYOND primarily builds upon state-of-
the-art optical remote sensing technologies, differential
interferometry techniques and Persistent Scatterer
methods. The resulting products are integrated with
in-situ observations from the National Seismological
Network, the NOANET GPS network, and the ENIGMA
magnetometer network established at NOA, to monitor
the geodetic activity in Greece and beyond, interpret

N. Svigkas', C. Physchogiou’, M. Kaskara’',
A. Barberopoulou’, G. Balasis', S. Solomos’,
V. Amiridis’, T. Herekakis, A. Prokos

geophysical phenomena, assess and map damages after
catastrophic events.

Characteristic examples of studies that have been
conducted in the framework of BEYOND will be
highlighted, starting from the intense geophysical activity
that took place at Santorini volcano in early 2011. Using
satellite radar interferometry we detected and estimated
a clear and large inflation signal, up to 150 mm/yr in the
line-of-sight direction, with a radial pattern outward
from the center of the caldera. Since February 2012 the
latest InNSAR data suggest that the intense geophysical
activity has diminished, signaling a new phase of relative
geophysical stability in the area. In the same direction, a
complimentary modeling application for the simulation
of volcanic ash dispersion has been customized for
Santorini, designed to provide an early warning system.
This information is of particular interest for aviation
safety.

Crustal deformation estimated with high resolution
TerraSAR-X and COSMO-SkyMed imagery and associated
with the mainly right-lateral 3.2.2014 Cephalonia
earthquake (Mw5.9) will be also discussed. A line-of-
sight uplift of up to 18 cm was observed for most parts of
the Paliki peninsula, while the eastern part of Cephalonia
remained stable with subsidence identified near the
raptured fault. Moreover, the potential for fast and
accurate post-earthquake damage assessment using a
UAV at Lixouri will emerge.

Finally, we will present a time-series analysis using ERS
and Envisat Synthetic Aperture Radar data for mapping
diachronic ground motions in Athens/Attica, to showcase
the significance of the accurate, seamless and consistent
monitoring of subsidence in an urban environment.

1. Institute of Astronomy, Astrophysics, Space Applications ® Remote Sensing, National Observatory of Athens, 11810 Athens,

Greece

2. Institute of Geodynamics, National Observatory of Athens, 15236 Penteli, Greece
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«Dynamic and Static Displacements Recorded on Continuous
GPS Stations Following the Jan. 26 and Feb. 3, 2014 M6
Cephalonia (Greece) Earthquakes»

Athanassios Ganas', Flavio Cannavo?, Konstantinos Chousianitis’ & George Drakatos’

We report cm-size displacements of continuous GPS
stations onshore the island of Cephalonia, lonian
Sea, Greece, following the passage of seismic waves
from two (2) shallow earthquakes on Jan 26, 2014
and Feb 3, 2014, respectively. First, we estimated the
displacements from the high-rate GPS data collected
at the stations close to the epicenters by using state-
of-art data processing strategies. The time series
of displacements were analyzed both in time and
frequency domains. From the dynamic analysis of 1Hz
data (Figure 1) it is shown that the second event was

recorded at station VLSM (Valsamata) with higher
amplitudes on both horizontal components, despite
its smaller moment magnitude. The static field of
deformation is characterized by permanent motion
in the NW-SE direction, in agreement with the right-
lateral kinematics of both ruptures. The northward
motion of station KIPO (Kipouria) implies that the
western peninsula of Cephalonia island (Paliki) belongs
to a separate crustal block with respect to the rest of
the island

1. Institute of Geodynamics, National Observatory of Athens, 11810 Athens, Greece, aganas@noa.gr, chousianitis@noa.gr,

g.drakat@noa.gr
2 INGV, Catania, Italy, flavio.cannavo®ct.ingv.it
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