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EXECUTIVE[SUMMARY

Coastallmanagersiandengineers[presently[demandhighfesolution(monitoringlinformation, Whichlis
notleasilyobtainedfromiraditionalsurveytechniques.Withtheladventlofldigitallimagingtechnology,
automated(shorebasedl videolIstationsprovidelenhancedopportunitiesto'supporticostlefficient
coastallresourcelplanninglandiimpactiassessmentistudies.Videomonitoringiwas(usedfolassessIthe
intertidal 1 morphologicalll changes(laswell[]Jas[1thellevolution[ of(1surf(1zonelbathymetry[lafter
implementation(oflalshoreface nourishmentiatilEgmond, theNetherlands,in(July(1999.
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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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a:[snapshot b:timelexposure c:variance

d:[merged(panoramiciview
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e:[mergedplaniviewlimage

Figure[1:[Overview(of( standard[Arguslimage(types:[{(a) snapshot,[(b)timelexposure, E{c()@ariance, [(d)imerged
panoramicviewland[(e) merged(plan view(image. Thelimages(were(taken February[2"°(2005 at(Egmond, the
Netherlands. Thelplaniviewlimage[covers(a(coastallarealof(600mIcrossishoreby(2.800m(alongshore.

3..THEIPRODUCT:(COASTAL/STATEINFORMATIONDERIVED
FROMVIDEO

Successfulluselof video monitoring(techniqueslinsupportlof( coastal . managementandLengineering
involves(thelquantification of relevantl coastall statelinformation(from(videoldata.[ Thel Argus[Vvideo
monitoring( technique waslused[ tol ‘assess! thelintertidal  morphological ‘changesas well[jas[the
evolution[of(surflzonelbathymetry afterlimplementationloflalshoreface (nourishmentatlEgmond,the
Netherlands,inJuly1999.
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Application:Intertidalimorphological .¢changes/atlanourishedbeach

AtlEgmond, lintertidal(beach(bathymetriesweredetermined(onia/monthlybasis/bymappingaseries(of
videolderived(shorelines/at(differentlwater(levels/throughout/atidalcycle. [ The[mean(verticalloffset/of
thisimodellislessthan15cmialong85%(of(the 2 km[wide[study tegion. Thelresultingbathymetries
(e.g.,[Fig.[2)werelusedtolquantify[patterns/of erosion andlaccretionafterlalcombined beachland
shorefacelmourishment.[Example(fesultsiare(presentedlinithelfiguresi(1afand1b),which(showmeans
ofJtheOmonthlyJvolumelichangesJAV g CperCmetercoastlineJ(bars), Jas[well Jas[Jthe Ccumulative
morphologicallthanges((lines).[Negative values denotelerosion. Figure(3a) presents[the[volume
changesiatlallocation400mtolthelsouthlofltheArgus(station;Figure(3b)presentsivolumelchanges
atlallocation400m fothenorthofthelstation. Thelanalysis’'showslafendencytfowardserosioniduring
thefirstCyear.[Highfesolution“video monitoringlindicated that the "additional "beach nourishment
implemented(in(thelleftthand(section((3a)lin(July(2000(disappearsfrom(thelintertidal(beach(within(a
few(months.

video station

¥~ High tide
=~ Low tide

Figure 2:(Intertidalbeach(bathymetrylat Egmond(derived(fromvideo.
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Figures[3aland(3b:Monthlyvolumelchanges((bars)ati400imsouthi{a)and400mmorth(b)of the[Argusistation.
Linesrepresentithecumulativemorphological’changes.

Application2:[Measurementofsurfizonebathymetry

Atl’Egmond, Arguslvideolimagerylhasbeenlusedtolmonitorithe evolutionlof surflzonebathymetry
afterfimplementationloflalshoreface hourishmentlinJuly1999.[Thelbedelevationlis continuously
updatedon[the[basis of(a_comparison_of videolderivedandmodel.computedpatterns_of_wave
dissipation[(Aarninkhof(etlal.,[2005).[This[approachlyieldsimarginal(deviations(inthelorder(of(10to[20
cmlatitheseawardfacelofthe(bars,whichlincreaseupto[20to40¢cmnearthebar(crest.[The fesults
showlalshoreward migrationof theouterCbarlafterCdeploymentofthe shoreface hourishmentlin
combinationwithlanetaccretionofisedimentialongthelshallowpartofithe beachprofile above the 12
m(depthicontour, thusconfirming(the beneficialimpactofithemourishment.

central array across shoreface nourishment
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Figure(4:(lnitial, (measurediand computed (bathymetriesalongtwoltransects((130(and[1500(mnorth(of(the[Argus
station).
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