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LONGTERM GOALS

Thelong-tem goal saet ounded andthetiand om ation ofuuf acegem tywavespopagat ing
acosst heneahoet othebeacht heocoepondi ngwave di vend ul ationandt heasod ated
ewl ution ofuuf  zonem ophol ogy.

OBJECTNES

Theobjedivesin FY 97-98 aet o obtain com pehens vefid d obsevat ionson abat hym et cal ly
oom plexnat ualbeacht o devd opt et ,andi m povem odd sdesai bingthe

-t and om ation ofuuf acewaesacost heneahoeand suf  zone
-beaki ngwave-di ven &t up and near bottom diul ation
-awl ution oft heneahoebat hym eyi neponet owaesandad ul aion

An additionalobj etiveisto povi dedat a suppot ing ot herSandyD udk 4 udiesofwaet ans
fom ation,sedi m entt angoot  ,and acoug  icpopet ies

APPROACH

The ewl ution ofwaves ,aurent sand bat hym etly on anat ualbeachi sbea ng obseved dui  ng
the SandyD udk fid d expei mentont heN ot h Caol inamad . Pesuegages ,auentme es,
and onaral tim eeshae been depl oyed onat wo-dim endonalgi  d ext ending 370 m fom near
the hod ineto about5 m wat erdept h and gpanni ng 200 m along the coag( figue 1) . The
gi dislageenought o sam pled gnificantbat hym etii cinhom ogene tiesand t he ref fed son wave
ewl ution and d ul ation. The pat ialy et end veingd um entaryswi llal low quantitativein-
ved igationsofssaand s wdl,edgewaves ,hearwaves ,a onghoei nhom ogeneousa iul ation,
and dhangi ng m ophol ogy.

h ool laboet ionwith T.Hebas ,aBous nexy moddf ort henonl inearewol ution ofnonbieak-
ing,di \ed ionally pead waveswi llbet et ed by com pai ©on with the amy obsvat  ions. The
m odewi llbei nitializad withwavedi et ionaped med im aed fom pesue ensoramy dat a
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aoqui ed i n 8&m wakrdept h (notdhown) ,and moddpedi dionswillbe com paed wi th wave
obswvat ionsathal lowerdept hs(figuel) .

Beaki ngaibg antially com plicat eswaeewl ution.Fi €d m easuem ent -based a goi thm sfores
tim aing beaki nglocat ion and s gnifiantwaeha ghti ntheuf zoneaeusedwi ddyinpead i-
calappl ications.H owever t heeffedofbleaki  ngonwavepopagat ion died ionsi sunknown.h

ool laboet ion with T.H ebesand W .O’ Rellym odd sfordi ied ional ly pead waveswi llbei ni-
tializadwithm easuem ent sin5m depthand pedi  dionsoft otalw aveenegym ean popagat ion
died iondi ed ionalgeadand idi ationd eseswi |lbecom paedwi th auf zoneobswvat ions.

A s doet ansdofbui ed (to awi d flow -induced pesuiesPanspesiie gagespovi des
edim aesoft hewave beaki nginduced st up.h ool laboet ion with B.R aubenhe m et he ob-
svat ionswillbecom paed wi thm oddsforst up and withthecoregpondi  ngoffdoedi ed ed
near bottom flows(undet ow).

G mduat ed udentFFeddesni  scom pai ngtheobseved beaki ngwave-focedd Ul ationwith
pedi dionsofa shal low water equat ion-based m oddt hati noopoiet esthe phys csofbat hy-
m el cal ly cont ol led auf zoneflow,i nd uding | ongshoe pesuie gadi entsand t henonl ineail ty
bdievedt o cauei pauent shd ead ofd yingon pobl em atic(on anat ualbeach)pei  odic
boundary condi  tionsorl ongshoe boundary condi  tionsequi 1 ng an uneal idical ly lage num -
berofobsvat  ionsnonl ineari nveeem odd ingand dat aas miationwilbeussd. Theas mia
tion ofobsaved curent sind udest heeffed s(onthem odded flow fid d)ofi age sal el onghoe
vai ationsi nthebat hym ety ( orwavefid d)t hataeout gdetheing um ent ed aea and notm od-
ded expl idatly.

Obsved aurent  sand s=di mentchaad e gicswillbeussdt odi vea2D eneget ics type m or
phol ogicalewol ution m oddt hati sunderdevd opm ent. Pedi dionsofbar <Al e m ophol ogical
evol ution willbecom paed wi th obswvat ionsm adewiththeamy ofal  tim eas( figuelb) qup-
plem ented by at ially denseumveysm adedai |y with an am phibiousvehi de

W ORKCOM PLETED

Theamy wasdepl oyedin July1997 and dat a have been acqui .ed neat  y cont inuoud y form oe
than 2.5m onths(Aug—m id-O d1997) .D at a ool ledtion isplanned unt ileat yN ovD a a ket un
isgeat ert han 97% .Si gnifiantpoces ngispef om edinnear eat im eand m apsofneahoe
wae he ghtsand di ed ions,bat hym ety;m ean flows ,and st up evey 3 housf or75 dayshae
been poduced ( figuesland 2di  sused bd ow,colepondt  oadngle3-hourper od).

O nedim engonaBous nex) hoal ingwavem odd shavebeen com paedwi thobsvat ionsm ade
ontheoos doet ansedoft heD ukd4pi lotexpai m ent(Elgaretal .1997,Chenetal  .1997,

Nohe m eal.1997) . The m om entum balance desai bed by t he hal low waterequat ionswas
vei fied by com pai onwith m ean longhoeaurent sobsaved al ongtheD udkd4t ansed( Fed-
deon eéa .1997) . A 1D mophol ogicalewl ution moddwassownt o pedi dt he of fdhoe

sandbarm i get ion obsvedi n D uk4 ( G allagheretal  .1997) .

RESULTS

N eahoewaesandd il ationdi venbyam odeat edom (150 an dgnifiantwaeha ghti n
5m depth)ae shown i n figuesl and 2. The waveswee obl iqudy inddentont he shod ine
(figue 1la) .W aebeaki ngwasweak and t hewave he ghtem ai ned appoxi m aely cond anti n
waterdept hsgeast et han 3m (figueslaand 2a) .St ongwae di venm eanlonghoeauent s
(> 130 an legweeobsved i nthenaow uf  zoneneart hedhod ine(figue 1) .Theewas
littlealonghoevai ationinbat hym ety ( figuelb) waed ed ions(figuela) ormeanauent s
(figueld .Beaki ngd ated changesi nthewaerld ation 4 essaeappoxi  m ady bal anced by
waest up (figue2b)t hatdi vess ongof foedi ed ed m ean cuent s(figue2c) .Pe im nay
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analyd saugges sthat,i nthiscaasga onghoegadi entsin the bat hym ety and wave fid d ae
noti m potanti n ethert he mean longhoe ormean acoss hoe momentum balances. ti s
antidpated,based on pevi ousexpel enceatt hisdtet hatt hebat hym ety wi [lbecom ei regul ar
asd om sbecom em oei ntenseand f equent .

M PACTAPPLCATONS

The SandyD udk obsewvat  ionswillbeusdt owvei fyandi m povewaed il ationand m opho-
logi calchange m odd  sofi nteedt 0 oceanogephesand engi  neas . h addi  tion,t he at ially
and tem powl ly ext ens veobsavat ionspiovi detheoppott unityto disovernew phenom ena not
indudedin pesentm odd s

TRANSTIONS

Theonara tim eesdevd oped undert hispogam aebe ngutilized byot hersa entigsi nd ud-
ingatimeasmount edontheCRAB E.B.Thont on,E.Ga laghe) ,onam ovabl eind um ent
ded (Thont on,St anton),andont heFR F'sSensorhst  ionSyd em CM illeeD Res 0).Fi dd
ted ed m oddsforauf zone waves have been adapt ed by t he opeat ionalN ay ( eg,t he SURF
m odd).

RELATED PROJECTS

Theobswvat ionsofneahoewaes ,auent sand bat hym ety com pl im entool 1abost ive (with
Hebasand O’ Rally)i nved igationsofwae popagat ion acosst heinner( W avesin the O cean
BAA)and ent ie( Shallow W a&rW avesD R doont  inent alhd 1.

W e ab ae ol laboet ing with other SandyD udk i nved igators,i nd uding us ng our m easuie-
m entsofwaves uent sandbat hym etryi nd udiesofbot tom oughnes( hydiaul icdiag)( Thomn-
ton,D vke) ,waebeaki ng(Lippm ann),t hevet icaldi g1 bution ofcuent s(Thont on,H a h-
avay)d aul ation (JSmith),t hedet emination ofbat hym ety f om waedat a(PSmith,THol -
land) ,acoug icalpopet  ies(H ayH @ tm eyer,Li vingd on) , wave- beaki nginduced bubbl es(Su),
neahoe bedf om s(HayThont on,G a laghe) ,sedi mentt angot( M iler,Res o),vi deo ed iI-
m ation ofauf zonecaurent s(H olm an)and s was poceses( H olland,Sal lange) .
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Figue 1: Summay ofobserat  ionsobt ained with our SandyDudk amy dui  ngadomy 3 hr

pei od (1300- 1600 his4 Sep 1997) .Eadh panddhowsapl anview oft heind um ent ed egi onwith
not htowadt hetopandt heshod inetotheleft.( W awepopagat iondied ion(indicated byt he
aow di ed ion)and wavevai ance (popot ionalt otheamow | ength)ed im ated with datafoom a
biaxi dlouentm et erand pesuie snor ocat ed att hebasofeachamow.(  b)D ept hcont ouss( 20
an interal 9baedononaral  timeas( filledad e9.A coss doepofil  eofwat erdept hisshown
infigue2c( oM ean ( 3-hraveage)curent s(diea ionand magnitudeaei ndicat ed byt he amow

diea ionand| engthjeped ivdy).Thel ongehved orcoegpondst o aboutl36an/ s
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Figue2.0 bsned ( @)9 gnifiantwae he ght H,,( b)auper deation (egst up)oft hemean sa
af ace(lidlinecorepondst oatheoet icapedi dion),and( Qwat erdept h (sl idline)and near
bottom coss hioeauent  s(the base ofeach amow colegpondst oaflow meterl oationandt he
longetved orcoepondst oabout30 an/ sveusaoss  doedi sdance Theobsnat  ionswee
obtained a ong the cant |lt Bnsednear] onghoeodi nate 827 m (figue 1)bet  ween 1300 and
1600 his4 Sep 1997.



