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Surfzone drifters: a new tool for observing nearshore circulation

Projectleader:R. T. Guza

SeaGranttrainee:W. E. Schmidt

Surfzonecirculation,drivenprimarily by breakingwaves,transportssediments,pollutants,and
swimmers.Changesin patternsof wavebreakingowing to variationsin waveheightanddirection
alongcurvingcoastlines,over irregularbathymetry, andnearman-madestructurescancause
complex surfzonecirculation,includingrip currents.Largenumbersof fixed,single-pointcurrent
meterswouldberequiredto resolve this spatiallycomplex circulation.Drifting buoys(or ’drifters’)
oftenhavebeenusedto resolvecomplex flows in thedeepoceanandon thecontinentalshelf(Davis
1985).In this project,a drifter designedto measuresurfzonecirculationhasbeendevelopedand
field tested(Fig. 1). Drifter positionsaccurateto within a few metersareestimatedin real-timeat
0.1Hz usingtheGlobalPositioningSystem(GPS)andashore-to-drifterradiolink (Fig. 2). More
accuratepositionsareestimatedat 1 Hz from post-processed,internally-loggeddata.Mean
alongshorecurrentsestimatedfrom trajectoriesof the0.5m-draftdriftersin 1-2 m waterdepthagree
well with measurementsobtainedwith nearby, bottom-mounted,acousticcurrentmeters(ADV)
(Fig. 3a).TheADV anddrifter meancross-shoreflows areweak(usuallylessthan5 cms�

�
)

seawardof thesurf zone(Fig. 3b). Within thesurf zone,thenear-bottomADV measureprimarily
offshore-directedmeanflows(undertow), whereasthenear-surfaceflowsmeasuredby the0.5m-draft
driftersarepredominantlyonshore(Fig. 3b). Thesecomparisonsareconsistentwith surfzonefield
observationsof weaklyvertically-shearedalongshorecurrents(Garcez-Fariaet al 1998)andstrongly
vertically-shearedcross-shorecurrents(Garcez-Fariaet al 2000).Thedrifter developmentand
testingis describedin Schmidtet al (in press).

A fleetof 10 drifters,built with SeaGrantsupport,wasdeployedin July2002atScrippsBeach,La
Jolla,California.Drifters releasedin thesurfzonewereadvectedseawardsby awell-developed
bifurcatedrip current(Fig. 4). Maximumvelocitiesin bothlobesof therip currentoccurednearthe
seawardedgeof thesurfzone( � �

m isobath),andtherip currentextendedroughlytwice thewidth
of thesurfzonefrom theshore.A numericalmodel(Yu andSlinn, in press),usingtheobserved
bathymetryandincidentwaves,agreesqualitatively well with theobservations(Fig. 5). These
observationsandresultswerepresentedby SeaGranttraineeW. E. Schmidt(Schmidtet al. 2002)at
theAmericanGeophysicalUnion2002Fall Meeting,andreceivedanOutstandingStudentPaper
Award.Modelingof otherobservationsis ongoing.
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Figure1: Schematicof thesurfzonedrifter. Surfacepiercingantennaefor receiving GPSsignalsand

for radio-frequency (RF)communicationwith shorearemoldedpermanentlyto thedrifter topcap.A

6-pinport,alsointegral to thetopcap,permitsprogramminganddatadownloading(I/O), andbattery

charging withoutopeningthedrifter package.
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Figure2: Drifter systemschematic.The basestationperformsDGPSanddatalogging functions,

andcanserve a fleet of ten drifters. A mobile trackingstationmonitorsdrifter DGPSpositionsin

real-time.
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Figure 3: Mean currentsobserved with drifters versusmeancurrentsobserved with fixed current

meters(ADV): (a)alongshore(northis positive)and(b) cross-shore(onshoreis positive).Thesloped

solid lines correspondto perfectagreement.Surfzonelocationwasdeterminedfrom video images.

Pairsof drifterswerereleasedrepeatedlyin 1 to 2 m waterdepthup-currentof theADV, andretrieved

down-currentof theADV over roughly2.5 hourson eachof 5 daysduring theperiod4-11October

2000.Wind speedsweremoderateduringthedeployments,rangingfrom 0 to 800cmsFHG . Significant

wave heights,estimatedusingdatafrom pressuresensorscolocatedwith theADV, rangedfrom 0.3

to 1.2 m. Breakingwave heights(estimatedfrom video) reached1.5 m. Drifters werereleasedboth

within andseawardsof thesurf zone,dependingon tide level andwaveheight.
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Figure4: Spatially(10mby 10msquares)andtemporally(30 s) meandrifter velocitiesfor a 90 min

periodon 29 July, 2003.Therewereabout30drifter trajectories
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Figure5: Numericalmodeldrifter velocitiesfor 29July, 2003.Comparewith Fig. 4.
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