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ABSTRACT

Coastline change and human activities in shoreline zones are two factors indicating the
vulnerabilityandthequalityofacoastalenvironment.Inthisarticle,coastlineevolutionand
spatiotemporaldifferencesoncoastaltouristicinfrastructurearepresentedastwocasestudies.
Bothcasestudieshaveincreasinginterestamongscientistsmonitoringsensitivecoastalareas,
andforstakeholdersevolvedinthetouristindustry.Thestudyistwofold:monitorstheshoreline
evolutionandexamineshowtheshorelinebehavioraffectstheseasonalanthropogenictouristic
infrastructure.Shorelinedetectionmethodologyintegratesunmannedaerialsystems(UAS)or
high-resolutionsatelliteimagesfordataacquisition,andgeographicobject-basedimageanalysis
(GEOBIA)fortheshorelinerecognitionandtheinfrastructurechangedetection.Themethodology
usedproducedrobustresultsintheaspectofmappinganddetectingcoastlinechanges,coastal
erosionandthehumanpressureduetospecificactivities.
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INTRodUCTIoN

Coastalzonesareamongthemostpopulatedandthemostproductiveareasintheworld.Theyoffer
avarietyofhabitats,connectiontotheshippingroutesandecosystemservices.Theyarepopular
settlements,essentialbusinesszonesandshippingzones.Theimportanceofcoastalmanagementis
highlightedbytheEuropeanCommissionwiththeapplicationofthedifferentpoliciesandrelated
activitieswhichwasadoptedwiththejointinitiativesofMaritimeSpatialPlanningandIntegrated
CoastalManagement.Theaimistopromotesustainablegrowthofmaritimeandcoastalactivitiesand
tousecoastalandmarineresourcessustainably.Severalotherenvironmentalpoliciesareincludedin
thisinitiative,liketheMarineStrategyFrameworkDirective,theClimateChangeAdaptation,and
theCommonfisherypolicy(Ouellette&Getinet,2016).
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Twoessentialthreatsforcoastalareasarebeacherosionandtheovercrowdeduseofthebeach.
Theimpactoftourismoncoastalareasissignificantandrequiresmoderntechniquesformonitoring
andcontrolling.Sustainabletourismisanoldissue,since1992EarthSummit-RiodeJaneiro,and
coastalmanagersrequireup-to-date,accurateinformationoncoastalmovementsandcoastaluse.
Remotesensingplaysasignificantroleincoastalobservationsinceitprovidesasynopticviewof
thecoastsituationataspecifictime.Coastalmonitoringrequiresmulti-temporaldata,eitherfrom
satellites or Unmanned Aerial Systems (UAS). The availability of very high-resolution Digital
SurfaceModels(DSM)andorthophotospresentsincreasinginterest(ApostolosPapakonstantinou,
Topouzelis,&Pavlogeorgatos,2016)andshorelineinformationisfundamentalforunderstanding
coastaldynamicsandforimplementingenvironmentalpolicy(Su&Gibeaut,2017).Severalstudies
onnumericalmodelsforwaverun-upandUAShaveshowntheneedofqualityinformationdedicated
tocoastalmanagement(Casellaetal.,2014,2016;Drummond,Harley,Turner,Matheen,&Glamore,
2015;Gonçalves&Henriques,2015).

Also,theincreasingdemandformonitoringofthecoastalarearequiresautomaticalgorithms
andtechniques.GeographicObject-BasedImageAnalysis(GEOBIA)isanobject-basedanalysis
ofremotesensingimageryandistryingtobridgeGISandOBIA.Itusesautomatedmethodsto
partitionimageryintomeaningfulimage-objectsandgenerategeographicinformation(inGIS-
readyformat)fromwhichnewknowledgecanbeobtained(Hay&Castilla,2008).GEOBIA
was used in various coastal applications such as the analysis of Landsat satellite data for
worldwideassessmentofseacoastchangesovertime(Urbanski,2010)ortoextractcoastline
fromQuickbirdmultispectralimagery(Giannini&Parente,2015).Hussonetaldemonstrated
anautomatedclassificationofnon-submergedaquaticvegetationusingOBIAtotrue-colorUAS
images(Husson,Ecke,&Reese,2016).

Raster-basedchangeanalysiswasmainlyachievedfromobject-basedtechniques,where
agroupofpixelswithsimilarcharacteristicsanalyzedforms“meaningful”entities(objects)
(ApostolosPapakonstantinouetal.,2016;Qin,2014).Apartfromcoastlines,suchobjectscould
beCoastalTouristicSeasonalInfrastructures(CTSI),suchaswatersports,umbrellas,beach
cantinas,hotelfacilities.Temporaldifferencesdefinetheinterconnectionofavailableareasin
touristicbeachesandcoastalerosion.Shorelineinformationisfundamentalforunderstanding
coastaldynamicsandforimplementingenvironmentalpolicy(Su&Gibeaut,2017).Several
studies on numerical models for wave run-up and UASs have shown the need for quality
informationdedicatedtocoastalmanagement(Casellaetal.,2014,2016;Drummondetal.,
2015;Gonçalves&Henriques,2015).

ThepresentpaperaimstopresenthowsatelliteimagesandUASsvery-highresolutionorthophotos
canbeusedforthemanagementofcoastalareas,specificallyintouristicareas,wherethespatial
dimensioniscrucialandspecificmeasuresarenecessaryforthelocalauthorities.Shorelineswere
detectedinsatelliteandUASdataandGEOBIAanalysiswasperformedforidentifyingbeachusages.
Spatiotemporaldifferencesdefine the interconnectionbetweenCTSIareaoccupation in touristic
beachesandcoastalerosioninbothusecases.Theproposedmethodologywasusedtomapcoastal
erosionandtheCTSIcoastallandusechangesovertime.

STUdy AReAS

TwostudyareaslocatedinGreekislandswereselected,thefirstonSantoriniandthesecondon
Lesvosisland.Bothsitespresentsimilargeomorphologicalcharacteristicsasbotharesandycoasts
andareaffectedbyerosion.Theseareaswereselectedduetothecontinuousandrapidchangesintheir
coastalcharacteristics,duringthelastyearsaslastyearthesechangesledtoacontinuousadvance
orretreatofshorelinesintheaffectedcoastalareas.Furthermore,bothstudyareasarerecognizedas
themostoccupiedwithseasonaltouristicinfrastructurebeaches.Thus,itiscrucialthatchangesin
themorphologyofthestudyareasaremonitored,astheyaffectalltouristicactivities.
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