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TTpoornTikéC 600V apopd Toug dopuwopouc EO AieOvic yopeic

diaxeipiong Kivduvou KivdUvou-amoKpIong \
HAROKOPIO
UNIVERSITY
« O1 dopupopol TTaparnpnong Tng Mng (Earth Observation Satellites) pmopouv va
01adpapariocouv onuavTiko poAo cuppaAlAovtac oTnv: Katavonon, HETPIAGLHO,
ETOILOTNTA Kal Olaxeipion Twy KIvVOUVWY avBpwTioyeVWY Kdl QUOIKWV.

« Ooov apopd Ta otadia Tng diaxeipiong Kivouvou, Eupacn diveTal OTNV EVTOTIIOUO,
TNV eKTipnon (TToooTIKA Kal TTOIOTIKA) Kdl Thv TTapakoAouBnan Tng
EMIKIVOUVOTNTAC YIA TV TTPOANYN Kdi Thv €TOINOTNTA, £TTion¢ h avTidpaon
EKTAKTNG AvVAYKNC Kal N eKTipnon (nUIWwy PETA ATTO KATAOTPOYEC £XOUV ONHAVTIKO
POAO. 2€ OXEON HE TNV AVTILETWTTION KATACTPOPWY, O UQIOTAHEVEGC OOPUPOPIKEG
uTthpeaiec/opyaviopoi HETA aTto TPOTKANON TWV YopEwyV TOAITIKAC TTPOOTACIAC:

COPERNICUS

The International Charter Space Q Emergency Management
and Major Disasters Service
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HAROKOPIO

" : g , UNIVERSITY
Support the improvement of scientific and technical methods and

capacities for risk assessment, monitoring and early warning,

X through research, partnerships, training and technical capacity-
RO T e el Duilding. Promote the application of in situ and space-based earth
8-22 January 2005, Kobe, Elyogo, Japan observations, space technologies, remote sensing, geographic
information systems, hazard modelling and prediction, weather and
climate modelling and forecasting, communication tools and studies
of the costs and benefits of risk assessment and early warning.”

Sendai Framework
for Disaster Risk Reduction
2015 - 2030

Shift from disaster management to disaster risk management;

Shift from “what to do?” to “how to do?”

Focus on people-centred preventive approach to DRR




SATELLITE EARTH OBSERVATION FOR GEOHAZARD RISK
MANAGEMENT - The Santorini Conference Santorini, Greece, 21-23 May 2012

o

GEOS - ESA HAROKOPIO

UNIVERSITY

Y . n .
- int. forum on satellite eo for geohazard risk management n 4 " 4 : A
&? esa ™ T g g d H "avaykn" dopugopikwyv dedopévwy amo Thv

BRI Emiornuovikn Koivotnta kai umnpeaieg TToAITIKAG
A ' ' ' List of events 'I_l'pOGTao_iag.
Overview International Forum on Satellite Earth Observation for Geohazard Risk Management
Background & Heritage
s QAieBvA Forum yia ta dedopéva TTapaTthpnong Tne
Community white papers | 21-23 May 2012, Santorini Convention Centre, Greece z
Programme » rng Kal TOUC K'VBUVOUC.
APl > INTERNATIONAL FORUM ON SATELLITE EARTH
V:nue R OBSERVATION FOR GEO-HAZARD RISK MANAGEMENT DTO 6| €eVéC For,um oTh ZGVTOinﬂ (2012)

Download Presentations

21-23 May 2012 | Santorini Convention Centre | Greece KGTéB&'&E TO anAé sn-i-n-eao vaonc TWV
O0PUPOPIKWYV o0cdopévwy EVTOC Y
EMOTNHOVIKWY opddwy yia kdB¢e kivouvo.




ETTIXEIPTAZIAKH IKANOTHTHTA AEAOMENSN

TTAPATHPHZHZ THZ MHZ ATTIO TO AIAZTHMA et/

Xpovo¢ amokplone 24/7
Real Time n Near Real Time
Eéaptatat amo thv waon daxelplong
2 NUAVTIKA OUVELTWoPpd TwV OEOOUEVWY
amo dopupdpou¢ Copernicus

HAROKOPIO
UNIVERSITY

KataAAnAot teAkol Bepatikol xaptec (m.x.
XAPTEC MANUUUPIKAC KAAUYNC, OUV-TELTUKAC
TAPALOPPWANG, KAToATONTIKNG ETUPAVELXC
KATT) HETAPOPAS yVWONG oTIS UTTHPET(ES
TOALTIKNG TTpoataclac N o€ auvadEéAPous amo
dAAa yVWoTIKA avTIKE (eva



2 EIOHIKOC KivOUVOC e
HAROKOPIO
UNIVERSITY

» Exouv kataPpAnBei onuavTikEC TTPOOTIADEIEC OXETIKA HE TOV OEIOUIKO KivOUVO O€
TAavnTIKN KAigaka Ta TeAeutaia 60 xpovia, amod oTpdTNYIKEC YId TOV HETPIAOHO KAl

TTapdTApnon Ew¢ Thv avitaAAayn euTTeIpIwyY

» Evac ouvduaaopuocg of excellence science, ouyxpovou cuaTApaTo¢ tapathpnong Tng 'ng,
eQapHoopEVWY axediwyv Tou mpooeyyiCouv Tn PIWOIPN KAl ETIXEIPNOIAKA TOUC YAcoh Kal
onpavTikoUC popeic Oa eival kKaBopIaTIKAG onpaaciag yia Tov oxedidodo Hidg Tayiwpévng
TPOCEYYIONC YId TV AVTIHETWTTION OEIOUIKWY KIVOUVWY TTAYKOOHIWE 0TOX0C €ival va

EnCeladus hellenIc Supersite
Supersite coordinator: EPPO
Jy (OAZTT)




TTapakoAoUOnon evepywv pnypHatwv

~ORMA I LON OF THI

MIDER AREA OF KAPARELLT -

aparelli - Plataies) ka1 kataAfyel oTov
981 evepyomoinae To phvpa Caparelli kai
”'lg napampr'\oslg m:6iou TNV T€KTOVIKI‘\

* Ymoyhpiol okedaAOTEG

. oTnv TepIoxXh HEAETNG pe
' = Tnv Xphon Sentinel 1 yia
- Tnv mepiodo 2014-2019.



TTapakoAoUBOnon aoTikwy & TTEPI-ACTIKWY EVEPYWYV PNYHATWY

SPATIO-TEMPORAL EVOLUTION OF THE DEFORMATION AROUND THE RIO-PATRAS FAULT (GREEG

> 38 ﬂ.,d‘ »
HAROKOPIO
TY

OBSERVED BY SYNTHETIC APERTURE RADAR INTERFEROMETRY FROM 1993 TO 2017

Main objective was to contribute to the assessment of seismic hazard near the
large city of Patras. Multiple data-sets were used, each one covering different
temporal period. Descending and ascending acquisitions, providing different

viewing geometries contribute to fully determine the ground displacement in
3D Radar Satellite Timeline Q)

ENVISAT

EpapuooTnke TexVIKA avdAuong PS xpnoipotoiwvtag

éva AoUaio oUvoAo eIKOVWY eikOvwy ERS-1 & 2

(1993-1998). Ta amoTeAéopaTa TnG cupPpoAopeTpiaAC

- Ml cuykpiBnkav pe Tov TEKTOVIKO XdpTNn The TToOANnG. H
Al TTaTpa dcixvel cagph amoTeAéopara aviywaong-

— KkaBilnonc s€aiTiag ThC TTapouadiac Evepywy pnyHAaTwy.

Parcharidis I., Kokkalas, S., Fountoulis, I. & Foumelis, M., (2009) Remote Sensing Journal 1, 676-696
Papadopoulos A., Parcharidis I., Elias P. and Briole P. IJRS (in print), 2019

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

21°45'0"E 21°50'0"E

£ Psathopyrgo

g — :

5 \ Y 2
A Antirion

ENVISAT descendin
data-set. Valuesiz-8

PF = Psathopyrgos fault

PP = Port of Patras




2UV-OEIOHIKN KAaTaypadyn emiPYaveIiakNG mapapoppwonc-

Emixeipnoiaka Ocparikoi XApTEC

3 -2 1 1 2
Phase-20181026-20181020 by SARPROZ (c)

Wrapped Interferogram
Phase 2018-10-20/2018-10-26
i Ascending SAR scenes of Sentinel 1

B Copernicus satellite.
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Coherence image
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Google Earth
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Wrapped Interferogram

Phase 2018-10-20/2018-10-26
Descending SAR scenes of
Sentinel 1 Copernicus satellite.

HAROKOPIO UNIVERSITY, "

DEP. OF GEOGRAPHY : N
Google Earth
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Coherence image
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2UV-OEIOHIKN KAaTaypadyn emiPaAveIaKNC wapdapoppwonc-

Emixeipnoiaka Oeparikoi XApTEC e =
HAROKOPIO
Co-seismicdisplacement maps (in . - UNIVERSITY
mm) of 5/2/2019 earthquake ‘
event using Sentinel 1 W SLC pairs
of both orbital mode

Descending pair 30/01/2019 anc
05/02/2019

Harokopio University
| Departmentof Geography

—% SR Ay S5 Ascending pair 30/01/2019 and
3 P S Sl 05/02/2019

e



HyaloTeiakdg Kivouvog

f\- ‘g}‘—’
HAROKOPIO
UNIVERSITY

O1 dopuyopikéc amooToAéc Earth Observation kai Ta dedopéva Toug €xouv amodeifel oe peydho
paBuoé Tnv alomiaTia TouC Kai ThV IKavoTNTd TouC va TtapdaTthpoUv gaivopeva mou oxeTilovTal
dueoda N EPPETA PE TIC NYaloTEIdKEG OlEpydaieC He KATAAANAN XWPIKA Kal XpoVIKh akpipeia, ouxvd
OUUTTANPWHATIKA TWV ETTIPAVEIAKWY CUOTRUATWY

Na mpwtn wopd otnv EAAAda aAAd Kai o€ TTaykoopio eTITTEDO £YIVE 0 OXEOOV KTTPAYHUATIKO XPOVO>»
TTapakoAoUBnon neaioTeiov KAl OUYKEKPILEVA N €0AQIKA TTapdpépewan Adyw
£TTavadpaoTnpioToinong.

H mepimrwon thg Zavropivng 2010-2012 pe thv umooThpiEn The ESA

*Foumelis, M., Trasatti, E., Papageorgiou, E., Stramondo, S. &Parcharidis, I., 2013. Monitoring Santorini volcano (Greece)
breathing from space, Geophysical Journal International , doi: 10.1093/gji/g9gs135

*Papageorgiou, E., Foumelis M., Parcharidis I., (2012). Long-and-short term deformation monitoring of Santorini Volcano:
Unrest evidence by DInSAR analysis. Applied Earth Observations and Remote Sensing. D0i10.1109/JSTARS.2012.2198871
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TTapakoAoUOnon £da@wIKNGC mapapopPpwonc o€ AypoTIKO N ACTIKO ___g

& - or D

nepiPpaliov. o

A R ANSRESR R NN R N HAROKOPIO
\ ‘{"‘“ 2 Nl ’* A %o : : UNIVERSITY
IR ‘ e by ;ﬁgﬁi‘_’;_ ATtodeIkvUoVTAdg ThY KaTaAAnAGTNTA ThG oupPoAoUETPIAC Yia
B SEaa WYY TNV TapakoAouBnon Thg kaBilnong mou TpokaAeiTal améd Thv

. Wumep-dvTAnon umdyeiwv UdATWY yid aypoTIKA Xphon. Ta
. JamoTeAéouara mapoucidlouv 01aPop£EC aTNV TTAPAHOpPWOn
N TNG ETIPAVEIAG KATA TIGC XEIUEPIVEG Kl KAAOKAIPIVEG

31/11/1995-14/4/1996 2/8-6/9/1998 5/8-9/9/2004 11/1-15/2/2009

2. UOOWPEUUEVEC PPOXOTITWOEIC TTOU KATAypdgnKkav admo
ToV HETEWpPOAOYIKO aTaBuo Tng Adpioag

2 Ao NG A, RN B
9th International Hydrogeological Congress, In: Advances in the Research of Aquatic
Environment, N. Lambrakis G. Stournaras & K. Katsanou (eds), Environmental Earth Sciences, Springer, vol. 2, 497-504




Multitemporal SAR interferometry - South Thessaly Basin
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Méon eTAola TaxUTnTa Tapapopewong OTwe T(p005l0plOTnK8 UE ThV
xpnhon dcdopévwy ALOS PALSAR via Thv mepiodo 2/2007 -
2/2011 (apioTepd) kai xpnon dedopévwy ASAR / ENVISAT via Aiaxpovikn oeipd Tapapéppwaong amo
Thv Tepiodo 10/2002 ka1 6/2010 (d€€1d) mavw améd To vOTIOTHANA okedaoTég dedopevwy ALOS PALSAR
NG 1T86|d60§ @gogaAiac. USTG&U 2/2007 ka1 2/2011




TTapakoAoUOnon edagikne kaBilnongc oc aypoTiko N AOTIKO
mepiPaiiov.

HAROKOPIO
UNIVERSITY
‘Evac peydAoc apiBuoc ocuppdavrwy kabilnong Exel avapepBOei emavelAnypéva ae aoTikd

mepiPalAovia uynAng TukvoTnTag. H mapovuaa peAETN gival n TapakoAouOnon CUYKEKPILEVWY
TEPIOXWY YUPW aATIO TIC KOIAEC TTOTAUIEC AOTIKEC KAAUUPEVEC poEC aTnv TTOAN ThG ABRvac Tou
napouolaZouv uquo K|v6uvo amo anowswg Kaelz_,’nonc; séacpouc_;

XdpTng Tov deixVvel Ta KAAUPpéva
15 (KOKKIVI’\ vpauun) Kal aKaAum‘a

H aipvidia kaBicnon The smcpavelac_;' 7
TApAcNPEl Td OXAKATA OTO XWpPo oTdOHeuonc N
TOU UETPO aTov 0TaBuo Tou Taupou




TTapakoAoUOnon £dagikne kailnonc oc aypoTiko R ACTIKO

nepiPaliov. S
HAROKOPIO
UNIVERSITY
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CWVWV ETIPPOAC e AN
eKATEPWOEV TWV e , P i M"m?c'pa_’iiy Vs
PEUUATWY. R— - —— el s utei R
XdpTnc Tou Ttapouaidlel Talivopnuéva —— e

YEWYPAYPIKA TOUG OKEDAOTEG WEOA OTIG CWVEG Tpeic epIoXEC HE TO UYNAOTEPO TTOGOGTO
TNG TTEPIOXNG HEAETNS kaBilnong atnv mepioxn HEAETNG KATA Thy Tepiodo
2012-2016

Krassakis P., Kazana S., Chen F., Koukouzas N., Parcharidis I., Lekkas E. (2019) Geocarto, Under Review



TTapakoAoUOnon £dagikne kailnonc oc aypoTiko R ACTIKO
mepIPAliov.
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Height:10.467m; Deformation Velocaty year; Thermal Amplitude:-0.62mm*C

HAROKOPIO
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DEP. GEOGRAPHY T %72

AlaxpoVIKi «10TopIKA» TTapakoAoUBnon
The kaBilnong oc aoTIkG TrepiPpdAlov
(ABnva) pe Tnv xpnhon dedopévwy
Terra-SAR-X (2012-2016) via
ETIIAEYHEVOUC OTOXOUC-OKEDAOTEC

12.16mm/'year, Thermal Amphitude:0.5 7mm/*C

at:-15.173m;Deformation Velocity:-14.53mm ‘year, Thermal Amplitude:0.7 1mm*C




TTapakoAoUOnon wAnupUpIKoU KivdUvou - Xwpikn xaproypagpnon
eEanAwonc @aivopévou - TomiKA KAl wEPIPEPEIAKN KAIPAKA

Rapid Flood Mapping HAROKOPIO

Flood event of 18 November 2017

UNIVERSITY
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Rapid Flood Mapping

the flood embankments protection in emergency phase

lood event of 18 November 2017
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TTapakoAoUOnon wAnupUpikoU KivdUvou - Xwpikn xaptoypagnon
eEanmAwonc @aivopévou - TowmiKA Kal wePIPEPEIAKNA KAIHaKa
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Evros-GREECE/ Flood, 29/1/2015 Evros-GREECE/ Flood, 22/2/2015 Evros-GREECE/ Flood, 30/3/2015

S Lecation Disaram

20 Kiometers.

d, 12/4/2015




TTapakoAoUOnon wAnupupiIkoU KivOUuvou - XwpIKR Xaprtoypapnon
eEanAwonc @aivopévou - TowmiKA Kal wePIPEPEIAKN KAIHaKa

6 November 2014

Flooded areas-

TanDEM-X

High : 714

Low: 0
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Aekavn Z eppwv

Xwpo-xpovikn e€EEAIEN wAnpUpUPIKOU Yaivopévou

Aiaouvopiaki Aekdvn ‘Eppou

Perrou,T., Garioud, A. & Parcharidis, |. (2018). Frontiers of EarthScience.

doi:https://doi.org/10.1007/s11707-018-0711-2




XapTtoypapnon KatoAioOnTIKWV @aIvoHEVWY
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Deformation rate

mm/yrs =
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* Stamatopoulos, C., Petridis, P., Balla, L., Parcharidis, I, Foumelis, M., Nikolaou, N.
&Spanou, N.,(2013). 7th Intern. Conference on Case Histories in Geotechnical
‘ i Engineering, 4/29 - 5/4 2013, Chicago, USA, Paper ID 7.01b (CD)




42°46'20"N

42°46'30"N

XapToypapnon KaTtoAioONTIKWY QAIVOHEVWV
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XapToypdpnon KatoAloONTIKWY @aivoHEVWY- AHUVTAIO
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Neokosmidis, S., Elias, P., Parcharidis, I.,
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Parcharidis, I., Foumelis, M., Benekos, G., Kourkouli, P.
Stamatopoulos, C., & Stramondo, S. (2015). Time series synthetic
aperture radar interferometry over the multispan cable-stayed
Rio-Antirio Bridge (central Greece): Achievements and constraints.

Journal of Applied Remote Sensing, 9(1).



‘EAeyxoc Ztatiknc Akepaiotntac (SHM) urodopwv/pvnuesiwy
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Ascending Orbit

Height [m]:499.0, Height St Dev[m]:9.2
Height relative to Ground [m].7.7

Velocity [mmiyear].-3.8, Velocity St Dev [mmiyear].0.72

Displ. to Te o [mm/degC].0.00, Cumulative Displacement [mm]-12.0

Temporal ence:0.91, Sample:1564, Line:272

Std Dev. [nm]:1.9 Data Nr: 82
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Height [m]:521.4, Height St Dev[m].7.4

Height relative to Ground [M]:56.3

Velocity [nmiyear].-5.5, Velocity St Dev [mmiyear}0.75

Displ. to Temper. Ratio [mm/degC].0.00, Cumulative Displacement [mm].-17.2

Temporal Coherence:0.91, Sample:309, Line:276

Std Dev. [mm]:2.0 Data Nr.: 88
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Descending Orbit

TTapakoAoUBnon Tou ppdypaToc
Tou EUnvou pe Tnv XpAon
dedopévwy Sentinel 1 kaBodikng
Kdl avoOIKRC TpoXId¢C Tou
d0pUPOPOU.



‘EAeyxoc Ztarikng Akepaiotntac (SHM) urodopwv/pvnpeiwv

Height [m]:95.9, Height St Dev [m]:1.6

Height relative to Ground [m]:8.8

Velocity [mm/year):0.4, Velocity St Dev [mm'year]:0.28
Displ to Temper Ratio [mm dzgC]-0.00, Cumulative Displacement [mm]-1.7
Temporal Coherence:0.98, Sample:1320, L

Std Dev: [mm]:0.5 Data Nr: 20
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METATTITYXIAKO TIPOTPAMMA ZTTOYAQN HAROKOPIO

UNIVERSITY

KateuBuvon A: Alaxeipion Ouoikwy Kal
AvOpwrnoyevwy Kivouvwy Kat Kataoctpopwyv, He
AVTIKEIPEVO:

v’ T0UC

KAl KATAOTPOWEC,

TIC (PUOLKEC OLEPYAOCIEC TTOU TIC EVEPYOTIOLOUY,

TIC KOLVWVIKEC KAl OIKOVOULKEC ETILTTWOELC TOUC,

TNV TPWTOTNTA KAl TTPOCAPHOCTIKOTNTA KOIVOTNTWY

KAl TTEPLOXWY,

v/ TIG TTOAITIKEG Kal Ta oxedla mMpoAnNYng, £Tolotntag,
EKTAKTNG avaykKng, amoKataotaong Kal
avacuykpotnong, 7

v TN XpNon OUYXPOVWY TEXVOAOYIWYV 0T Olaxeiplon
KATACTPOPWYV

KateuOuvon I': TewnmAnpowoplKn, e
AVTIKEIPEVO:

oTNV avaiuon

YEWYPAPIKWY OEO0HEVWY,
v\ TIC XWPLKEC BACEIC OEOOUEVWY,
v TIC EEEALYHEVEC TEXVIKEC alomoinong
OUCTNUATWY YEWYPAPIKWY TTANPOQPOPLWY KAl
TNAETIOKOTNONG,
TNV TTPOCOMOIWOoN-PoVIEAOTIOINON
YEWYPAPIKWY 000UEVWY KABwWC Kat
TIC TEXVIKEC XWPIKNG avaAuong
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