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EXECUTIVE[SUMMARY

Coastallmanagersiandengineers[presently[demandhighfesolution(monitoringlinformation, Whichlis
notleasilyobtainedfromiraditionalsurveytechniques.Withtheladventlofldigitallimagingtechnology,
automated(shorebasedl videolIstationsprovidelenhancedopportunitiesto'supporticostlefficient
coastallresourcelplanningrandlimpactiassessmentstudies.Video[monitoringwaslusedltolassess
storm(drivenishorelinelchanges(atthelcoast/of Barcelona,Spain.
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1..THEINEED

Coastal'managersandiengineerslincreasingly(needcoastallstatelinformation(atlsmall’scaleslof(days
tolweeksandmetersitorkilometres. [ Thislis duetothefrequentiuselofilocallbeach hourishmentsito
ensurelcoastalsafetylandthe Jdemand(forlyearroundexploitationof lbeaches, Idrivenby[the
increasing(recreationallpressurelonithecoast. Theldesigniand(évaluation(of(coastalpolicy measures
and(Jengineering(Jinterventions(lis[Thampered( byl lthelldynamics(of(1thelInaturallIsystem. 'Beach
nourishments(adaptitolanlequilibriumiprofilelin[almatterofiweekstomonths,throughphasesithatimay
belunexpectedlandlcould poseltemporaryproblems.[RipLcurrents_Lmayleven[develop[within[days,
hencelforminglalseriousthreatforiswimmersafety. Effective[decisionimakingandéngineering[design
inthisicomplexfield thus[demands thelavailability(ofidetailed 'coastalstatelinformationrat’smalliscales
ofldaystolweeksandmeterstokilometres.[Remotelsensingtechniquesiofferithepotentialtoprovide
thislinformationfagainstilow(costs.

2. THE/APPROACH: THE'ARGUSVIDEOTECHNIQUE

With[the Cadvent(of(Idigital limaging[technology,Ishorebased remote[ videol techniques(like[the
advanced(Argus(systemidevelopediatOregon(StateUniversity (USA)havelincreasinglybeenused for
themonitoringlof(¢coastal (processes(in(support/of(coastal(managementiand(éngineering.[lUnmanned,
automatedivideo(stations[(Fig.[1)guarantee(the[collection[of Video[datalat[spatiotemporalscales[of
decimetrestolkilometreslandhours(tolyears.[Being[continuouslylimprovedisince (1992, thelsystem
nowadays featuresfullydigitalvideotechnology whichprovideshighlimage[quality.

WL DelfttHydraulicsChasbeenlinvolvedlinfArgusvideomonitoringsincethelinstallationrofthe first
stationlin The Netherlands(in(1995.11n(1998, (WL (| Delft(Hydraulicssettled(allicense agreement/with
Oregon(State[University(for(thelinstallation of(Argus(videostations and(provision(of(Argus(software
worldwide(outside theUnited[States, [CanadalandMexico. Sincelthen, WL [[[Delft (Hydraulics(hasbeen
involvedlin(thelinstallation[of more(than(fifteen(videolstations on(threeldifferent continentsandlhas
contributedtolthedevelopmentiofinew user(friendly[Argus(software.

AnrArgusmonitoringsystem(typically[consistsiof four(fofive[video[cameras,spanningla180°view,
andrallowing(fulllcoverageloffaboutthreefolsixkilometresiofibeach.Thecameraslaremountedonra
highflocationralongthelcoastiandiconnectedfolanfordinary[PClon(site, whichlinffurnfcommunicatesto
theloutside[worldlusingbroadbandinternet./Data’samplinglisusuallyhourly,falthoughranyschedule
canibelspecified,landlcontinuesiduringfoughiweather’conditions. Astheprocess of(datalcollection’is
fullyrautomated,themarginalCoperatingcostsrarevirtuallyzero.[Forfull(flexibility, farselflcontained
systemlhasbeendeveloped,withfalowpowericomputeriembeddediinithe(cameralhousing.

Eachistandardihourly(collection(usually(consistsofithreetypesioflimages. Alsnapshotliimage(Fig.1a)
serves[as[simple[documentationLof[the[ambient conditionsbut offersLlittle (quantitative Linformation.
Timelexposurelimages((Fig.[1b)averageloutnaturalimodulations(inwave breakingtolreveal@alsmooth
patternlofbrightlimagelintensities, (whichlare anlexcellent(proxyforitheunderlying, [submergedsand
barfopography.Timelexposureslalso‘remove’movinglobjectsfromthelcamerafield(of view, suchlas
ships, vehiclesiandipeople.Variancelimages(Fig.1c)helpldentify regions which@arechanginglintime
(likethesearlsurface), fromthoselwhichfmaybelbright, butarefunchanging{like thedrybeach).
Panoramici(Fig.d)andplaniview((Fig.[1e)mergediimagesi¢anbe composedby/geolreferencing’the
imagesfromrallltheltamerasoffanCArgusistation. TPlanviewlimagesenablethemeasurementrof
lengthrscaleslof(morphologicalfeatures(likelbreakerbarsiand(the detection(of tip[currents. Besides
timelaveraged(videoldata, datalsampling[schemeslcan[bedesigned(tolcollect timelseries of pixel
intensities, typically[at/2Hz, withiwhichiwavelandflowcharacteristics[can(belinvestigated.
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Figure(1:[Overviewlof(standard[Argus(image(types:[(a) snapshot,(b)timelexposure, E{c()@ariance, [(d)imerged
panoramicviewland[(e) merged(plan view(image. Thelimages(wereltaken February[2"°(2005 at(Egmond, the
Netherlands. Theplaniview(image(coversalcoastallareaof(600m(cross(shoreby2.800imalongshore.

3..THEIPRODUCT:(COASTALISTATEINFORMATIONDERIVED
FROMIVIDEO

Successfulluseloflvideolmonitoringltechniqueslinsupportoflcoastal managementrandrengineering
involves(thelquantification of[ relevantl coastall statelinformation(from(videoldata.[ Thel Argus[Vvideo
monitoringtechniquewaslapplied(forthelquantificationlofistorm(driven/shorelinelchanges(atithe(coast
of(Barcelona, Spain, during(the [periodINovemberiDecember2002.

At Barcelona,lalshorelinel detectionmodelwasused(tolassess[storm(driven[ shorelinel changeslin
frontlof(Puerto[Olimpico.[Themodellderivesthelocationoftheshoreline fromtime exposurelimages
on(thebasis(oflthecolourcontrastibetweentheldrylandwetbeach(Aarninkhoflet(al,[2003).[Detailed
observationsishowalshoreline retreatup tofensofimetersduringlasinglestormevent.
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Figure[2:[Plan(view(imageland(shorelinelchanges(in(Barcelona(Spain)fromNovember until' December2002.
Figurecourtesyof Dr.[J.[Guillén,[CSIC,[Barcelona.
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