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Surfzonedrifters: a new tool for observing nearshore circulation
Projectleader:R. T. Guza
SeaGranttrainee:W. E. Schmidt

Surfzonecirculation,drivenprimarily by breakingwaves,transportsedimentspollutants,and
swimmers.Changesn patternsof wave breakingowing to variationsin wave heightanddirection
alongcurving coastlinespver irregularbathymetryandnearman-madestructurecancause
complex surfzonecirculation,includingrip currents.Large numbersof fixed, single-pointcurrent
meterswould berequiredto resol\e this spatiallycomple circulation. Drifting buoys (or 'drifters’)
oftenhave beenusedto resole comple flows in the deepoceanandon the continentakhelf (Davis
1985).In this project,adrifter designedo measuresurfzonecirculationhasbeendevelopedand
field tested(Fig. 1). Drifter positionsaccurateo within afew metersareestimatedn real-timeat
0.1Hz usingthe Global PositioningSystem(GPS)anda shore-to-drifteradiolink (Fig. 2). More
accuratepositionsareestimatedat 1 Hz from post-processedhternally-loggeddata.Mean
alongshoreurrentsestimatedrom trajectoriesof the 0.5 m-draftdriftersin 1-2 m waterdepthagree
well with measurementsbtainedwith nearby bottom-mountedacousticcurrentmeters(ADV)

(Fig. 3a). The ADV anddrifter meancross-shoréows areweak(usuallylessthan5 cms™1)
seavardof thesurfzone(Fig. 3b). Within the surf zone the nearbottomADV measurgrimarily
offshore-directeaneanflows (undertav), whereaghe nearsurfaceflows measuredby the 0.5m-draft
driftersarepredominantlyonshorgFig. 3b). Thesecomparisonsreconsistentvith surfzonefield
obsenationsof weaklyvertically-sheare@longshoreurrentyGarcez-Rriaet al 1998)andstrongly
vertically-shearedross-shoreurrentGarcez-Rriaetal 2000). Thedrifter developmentand
testingis describedn Schmidtetal (in press).

A fleetof 10 drifters, built with SeaGrantsupportwasdeployedin July 2002at ScrippsBeachLa
Jolla, California. Drifters releasedn the surfzonewereadectedseavardsby awell-developed
bifurcatedrip current(Fig. 4). Maximumvelocitiesin bothlobesof therip currentoccurednearthe
seavardedgeof thesurfzone(~ 2 misobath),andtherip currentextendedroughlytwice thewidth
of the surfzonefrom the shore.A numericalmodel(Yu andSlinn,in press)usingtheobsened
bathymetryandincidentwaves,agreegjualitatvely well with the obsenations(Fig. 5). These
obsenationsandresultswerepresentedy SeaGranttraineeW. E. Schmidt(Schmidtetal. 2002)at
the AmericanGeophysicalUnion 2002Fall Meeting,andrecevedanOutstandingStudentPaper
Award. Modeling of otherobsenationsis ongoing.
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GPS - Equipped Surfzone Drifter
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Figurel: Schematiof the surfzonedrifter. Surfacepiercingantennador receving GPSsignalsand
for radio-frequenyg (RF) communicatiorwith shorearemoldedpermanentlyto thedrifter top cap.A

6-pin port, alsointegral to thetop cap,permitsprogramminganddatadownloading(l/O), andbattery
chaging without openingthedrifter package.
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Figure 2: Drifter systemschematic. The basestationperformsDGPSand datalogging functions,
andcanserne a fleet of ten drifters. A mobile tracking stationmonitorsdrifter DGPSpositionsin

real-time.
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Figure 3: Mean currentsobsened with drifters versusmeancurrentsobsered with fixed current
metergADV): (a)alongshordnorthis positive) and(b) cross-shor¢onshords positive). Thesloped
solid lines correspondo perfectagreement.Surfzonelocationwasdeterminedrom video images.
Pairsof drifterswerereleasedepeatedlyn 1 to 2 m waterdepthup-currenof the ADV, andretrieved
down-currentof the ADV over roughly 2.5 hourson eachof 5 daysduring the period4-11 October
2000.Wind speedsveremoderataluringthedeployments rangingfrom 0to 800cms—. Significant
wave heights,estimatedusingdatafrom pressuresensorsolocatedwith the ADV, rangedfrom 0.3
to 1.2 m. Breakingwave heights(estimatedrom video) reachedL.5 m. Drifters werereleasedoth
within andseavardsof the surf zone,dependingon tide level andwave height.
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Figure4: Spatially(10mby 10m squarespandtemporally(30 s) meandrifter velocitiesfor a 90 min
periodon 29 July, 2003. Therewereabout30 drifter trajectories

Model Lagrangian Velocities

speed
(cmls)

cross—shore (m)

800 750 700 650 600 550 500 450 400 350 300

alongshore (m)

- no data

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