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| MPACT OF BEACH STATES ON ALONGSHORE TRANSPOR
B.J.A. "HuiAs mavmt g#s ASoldies BichRpa g, & m&ahasi nghe

Abstract

|l mpact of spatthealneardshdbrid i byt hymetry on net sediment tra
selection of observed beach stampsi at Bhé obgsbbreobat . ti
transverse <dvahri cch pwesriet upartgesoemdc alae $dmred | Mot or nouri shment a
obsebaedymetric fappured welreitp Heontelaoeehgl omlyer stoetch of

obtain a repeating patthkren wafvet lt #t amsd ©d dneet |lbadn goshhaacree, sw aavt ee
driven -apgdeWwasetupandi vyedi newetr entcamspudretd wi th the Del ft 3D
been applied successfully forlmawpsofbandestimesportt t he
considerably influenced for the most pronounced transver
conditions with smal |l Afwaovne -reahmognized g t. If éar edoer cdreesass et hhann tIr0ans p o |
found diotri ocnosn from | arger angles of waowenbinpaic tt e n od (tih.ee .
bathymetries tafoalggingshes® praonouncedont rnaents vsee dsiemtelmedr trri apn ssf
wer e muc.iT hekmaulale rchaeu seen hfaonrc etment (or decrease) of the net
configuration is expected to be-crhalnaitedd ftoa 1)het teo neb ldieq lee
as wel |l as to 2) a moreaklifguasva pasuétn oblfytatrearbddevacbr
bat hymetry.

Key wogdo®dynami cs, sheeda ortenostiieadtreanbp m®dmed | Motgo r

1.l ntroducti on

Various resear cherrselianvesnt ibgeatt veededt hdeevaicrhb asnteantt easl cor
since theéatry piadalermisp can significantly affect hydr o
(1984) made a <classification of di ssipative to refl
rel athedt hvei tdi mensi onl ess falll velocity parameter. C
gradually when the beach becomes more reflective (i
stor ms (i . e. upstate sequenclees )t whde hdicrmenn sd ompmll e t re
(Li ppman & Hol man, 1990) . Typically, a change towar
beach while acdureitngna taakwrsetpd tad e( R & ®Brdeali)aatgiflahn sb ei t nw eeer
beach hsathngtees @nd morphol ogi cal changes, triggers th
influences the al onlgtshios ewasleldi meownttrhaspbohe. steepn
transport ral @spi-HeEampbuyui s201 3N, nbwaeigt isgtaitleld whet her

variability of t he b&ledc hstatt attrea aaMhrisd grd ebsse atrc hn eati m
exploring the potentni all oinmpaotrse fe db emeecnit o traatnessp oa t

The potenti al aitmmgctal croe |eedammmf tshe r eshapliemgec ods tllairng
perturbatidmssgenlcear ashmaeh as t hwehicha v sMoctonrs&@ ,r uct e
Hol |l and <coast (t ApriNlet her Waumstisd20farbdne waaongbhl ity i
bat hymetry awa st hoeb sSeaRwmdd dMonmaocrh ear Rut taé n ,aeftd Gedrl7.t,h e2 0i In7i )t |
Del ft University of26T2e8GN,o |Deglyf, t StTelve nNweetgh elr,l ands .

Del tares, Boussinesqweg 1, 2629 HV Delft, The Netherl ands

SUNESCOE, Westvest 7, 2611 AX, Del ft, The Netherl ands.
emai | : Bas. HuAGW m&nl@de @mafr festMnrdi, dlre®lc.hd gmer @t udel ft . nl
MRader ngda awldedrRf Ran as i ngihheeQumregs c o
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reshapi nd es hhaggodkda n ft @r na-s hbaepeld bat hymetry (De ASchippe
transverpesiBsR)emva(sT presremndi wan) nheehensulrat years aft
and more dissi psautcihLwanshesh o he s(bLaBiTe)dTr anghlier saendbar tro
Rhyt hmi c (bRaBB dbeabbth fl anks (@QRlatdemrmsnasdaged ett hatl .t hes0
states may therefodei haveahdénhgshedetheawapert rates.

2.Met hodol ogy

This research uses the Del ft3D model (Lesser et al
beach statesrensedt mahbngsansport. The approach cons

Derivation ofrealistic beach statésom measured bathymetries
Theselectionof realistichydrodynamiaconditions
Assessmentf hydrodynamics and sediment transport rates
Evaluationof the relative impact of the beach state

PownpR

21.Bat hymetry

The planfor nSaned iddatmprf i ¢ b és hoafp ea vhiotonk a dune | ake and
the |l andward widd @Bhi auroegshore exstheawiedoh aboaboft5
km at t heA waotleurmei ncef. *2vh.s5 amipllihicieamoarts t and at two sm
nouri sBmemesef{lL wilj.eni0j1B8T,ee iahi-¢ h @&0eldproaefsi |l e sl ope a
of the Sanabdwott ot: Maswhi ch was considerably steeper
charact err ii zedldoipgeet iamf tlh:e50sur f z MG &dmjafnrdo MmiMSdLle rt os| opes (
1:400) in deeper water. The foaoatalbfbeéetheanoar delpmént
met eBrass.hymetri c changes after construction of t he S
interval s.

FigbAeri al photograplkroftompé efama NMSept ember 2011)
Three realistic beathesfAagkbst wgdhéBhliegwityeadvsdeycgnm o n

of beach fromtt heheb a&tohuyt rhestrrny, Centr al alnhde Nsoerltehcetrend s
bathymetric sample sete BMM&hnvhn derd afcreon ndieh@Eto o-t2m vy
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foll ow the skamd eofperih@abbygemifAadrm Longwhaesre Bar
observed at t heTrSonugverse fBamkRieam d (@t BR)h eb aNohrytnheetrrn
Centeatti &n of t he Sasnede Mpitgoufrhep eiBRsbadhymetries diff
t hahechapnel and transverse bar were miheh drhdreeg . pr on
TBR at the peninsula andanertbéenrétbdank a8 TBR1Sand
I't is noted that the observed beach states at the S
coast is consf{IT8miégclerotdang. ddbs toroeifve @hhBiBst f ul |
considered a temporary f @atiwcree ediméd g a@slelpecée dtieedch
were then used to creat(eFilgar klyhdgs r was &ohi @avieed moy e
alongshore repebtbséeonedfbeach sofattde (i.e. an oOal on
alongshore averaged bathymetry was also constructed
6referencel bathhymetegdt hat this redaeaclenafe thlag htylmee e )
states.
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FigaBat hym&angd oMbt or (rteppe agad megl jphact et et rsree d aefle (tielmeve es panel s)

22Hydrodynamic conditions

The hydrodynamic crounmdartiicoanls suismeuwdl aitni otntse mi mi ¢ t he ¢
Hol |l andheo&st | and coast wave climate is characteri ze
the Sesth(i.e. domi nant Wesdtl directidofleceihotheevigitny t
The wave cl| i mat e mivse rcahgeer ascitgenriifidi,@cd ody avboet hei méat e i
and 1.7 meter j2n000wi)ntweirt h( Wiy pnibcearlg wi nH@r osft odr mso w5 t
meter and a wat® pecbDodseot{ Q@B YMOBFtheer e storms orig
from t hWWesNMoratnd coincide with a storm saur gteh eo fS aOn.d5

Motamre available at an offshore platform (' Europl atf

The horiaont hke ©GibasddasMomnoert ri c with | argest flow velo
fl omdoO(t7 m/ s) and a I-fadrwg eirn pseoruitohde r vli.t8hi Wepsk b emg ,( abo
20Dp2 The tidal waveh abed his @paptoogfedddieveNowdave wit|
occurring just before high water. Ti dal fl ow vel oci
contracti oRadodr maheh d7tp) aewvt (al ., 201
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The curyeepipdasisgmidf acanthidiyghotf (1 m witf,) aoivage spemwihod
covers the range of nor mal conddbi bonos+4bhdegaee @it |
t e henroer Maslel ecti on of rumigg woft hl amwwaa £ tdnlesta icad rbciunrerde |
vel ooifdbme s n avbBsiafge2ny 8Bwas observed at the Sand Motor
which was al so .Adpmel idédneinsitomé ewms duda LH Y Yyied ol d wt pHS,r a
whiacdrrespands swiiplati ve st&tRhIadc®cdo(rWiitihhea vteo hWriigghhtt a't
point of bygtese&kdinmerhtm]f alwl Tt ddescoack twafen/ pgdr iamdd [ s ] .

23 Asseseomgdtr ody nasmidd aneaamd port rates

ADel ft 3D numeri cal mo del t(oL ecsosneprutest tahle. ,h ydd ®4d)y nwans c
transpdhes model uses the phase averaged wave transf
compute wave transfor mat iionn. alnhde bcruerarkeinntg vienl otchiet ifeuwsl
t hreo-ni netaal | ow water equat i odirsi,v ewnh i aclho nrgessthool rvees ictdhnen lewne
circulaadicaunrgpcend st o wat grBolwewelansetlunppman, 1870; Dal r
rectamgmddel wi g .kbma Iwe6GdQyeh haondddf a gri d resolution of &
purpose (JFWaevdigntdewal econditiaotnst hweer e aawaprid elWounda
model , whil e tidal currents were included as a wate
| ateral Dhohendal (&Sy.emddeln, 1984 RoN&MIIMBELt Vval and9DPe;
Vriendwa®oPad)ed to distribute turbulenc®ololfert haendbr e
Vi scosi twer®etctaulsiipmhgat @@ ar shore ADCP and wave measure
Mot oRabgr macReOm)detd all so app.Tikee d RIAMN StPIOIRZ 0Dt4dudy r mul at

used to compute sedi ment transportetgaalkRd0des wWlanm &fi |
2007 a; Van MRo jbed 20pddd)ing waSdhapmoided wasthenmdaoel
whi ch was oshutfafiinciae nstt ¢aaody transport pattern througho
= Bathymetry Waterlevel boundary ~ ====Neumann boundary Flow grid Wave grid ‘
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Fi gd:Medel grid and repeat hyydhetrofwaVERBR chenatvke s bmshd sot emior t
Note that wave grid was extenedeesdt .t o the East for

24Eval uation of the relative impact of the beach sta

The i mpact of beach st aweaes ass enseste da | bognngpsdhioe der ot br gaantshp
state avieornaggsehdodr e dfr anbeovtal oagehor s a)@aranadbe tetbe bat h
transport for theedlorgskek@badbgmeenmbh of the consic
stafEers.this purpose the caleshsgis & ortert &Empsngipenie wi t ofnt he
the beach state is avemwanpeadchbwgiratiechsridnelnantcehtmdd deé xea ©
t hceomput dbmanal
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t he sameQs wWeacy blwats then for the alongshore wuniform 6r
bet w@enan@s, ynilfsrmconsi der ed t &aregto oid mpa otxhy o §ftoarthe diermc e
di fferenti at ess htohree ipmpoafcitl eo fs hcarpoes sf r om t he effect of

3.Resul ts

he Del ft3D model was used to compualeo mvasviHediwesa nsf or 1
o0 wavieven prodasswes!) amdubywae quentTher anresapasstato de

ur rfeonrt sa oo n@i tbibdrn quel y (f noimd&s%®h oy eis#4 Fvhg wrhe i s
onsidered a condition which shows evsdendérabvf athbe
sometimes to a | esser extent) also prelsheentwafvwe ot h
ransformati on Hgaf1l m haen dwadvier =v@s5m0dd N  si hnbclree amav eofhei ght
etween y=100 to y=30hgmofads he wasvelt aftshoahi ch a
result of deptThhe nwlauvcee dd ibsrseiapkaitnigon f or shbeéeLBa@et akes

T —~0 0 + 4

gradient in wav,e Wtiilgdhta i morFe gdir fef Wlgies poabtsteerrvne do fo nw at
transverse bar of Waee TBRI dptetacihs sahsesfound to be 1
TBR1, which relates to .the | ocal refraction of the w
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Fi géaHgdr odynami ¢ cloBhT8,B Ranodn sThBERax hsf seathemoder ate wave coni

(Hs=1m, Tp3B56AMpoHh contours of the Lkedt hymsiegyi fair @a st owa v
hei ght; <RMed lytc impaagme It u d e

Awavder i ven al ongs hroart@é dcfurOr.e2n ttnoe a0 .g4e om/tsh)e s horeline f
beach(sfiguege 4b, 4d and 4f) as well as at the seawal
whi cthhréesul t of the oblINodgueleyabilrecadmi nnghawawvehse. al ongst
relatively wel/l di stributed along the sealwBmR1d edge
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generates a |l ocal l ongshore current at tehaalsaredlwar d
arrow in Figure 4d). Additionally, a strong rip currtr
transverse bar ;cerefei gaurraothiso nwinjiulTeEBeRyla ma | 4 @+ 0 .r3) pm/csur r en
is generatédgate TBRRnoted that the residual circul a
smal | compared to the alongshore current, but becom
inclinationndmrman t(ie. es.htoh es o ¢ kendi B BdDeAa)c hf osrt at e .

Sedi ment transport at t hiep rtihmapmrein lecyioantseitdth e r ead elasaovi t &t

di ssipation (i.e. gradi ent swhii £ ht rmegneavano et bdo atiddei th ep atst «
wel |l t hsee aadtaedge of t hlEei Juraempberise a@ErBRRotnfdtgutr ati on
especihaslwioy al I tornagnsahpobreet | andwanmrd psichemmied t bendi ti ons
rel ati vredrymashhe rien(Eii geme ewhb)}ch was also depicted in Fi
a strong |l onmgameme®rt¢srraedntt.he OSupdri ftd side of the

smal | whi ch ai 4 otcltad |l yesunlatl | @ angl e sonfaliweawalr i ect denc
velocities (Figure 4b)
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FigbhCemputed transport rates for the LBT, TBR1 and TBR2
(Hs=1m, Tp3BGANNd Upper panel: spat i Basltoywernrs poante [f:i edrdo s(sf
shor e ialtemgtahaardceport of the complex beach state (blue | i

and alongshore uniform bathymetry (green |

Cro-sBore aver agewerter acnofnppoartii di et esnsi dered beach st at
Figure Wwhidhh dgults in repetitivel @padlt eemhardc emedntl
reduction of tbeatiangpp rilpdbaetalcthhesearaageged éredanayport

oft heansverse bar wafp uadndthegltbhearni d e t raa nosnpgosrhto r @&f t
uni f or m boaft htyhme t cogerascihd esrteadt e (green | ine), whil e th
simil ar tsmaandrppaer tal roartgebhaotrhdyhseentérfyol t s s ledve atcthatsttalh e n
averalgedgshor esdcdamnbse cofhfsa dipedtbhley al ongshore variabi
stasepresent at( seBRII agunuddeT5BfR 2

A reducti on iosf atlhseo tsrhaonwsnp ofrotr whviesdiode MiBaé&ylu raer gea an
and) 6dwhich is expected to be related to the spreadi

bar which i s | €aomtaendil bkStlnveete nt rMSiig part ti oinn otfmayhde r i p ¢
even occurorfrmeli dient ewaves atndf BRIt  Fwigtulm ea 6bbi gher w.
(I;tl Hrave similar transport patterns, et theamswiotrh
(Fi guared 6&f ) . Noticeable is that mo st of the transp
channel (towards the Eashgdgnmeld (@itn tvwestemdamrdandier edt it d
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(H&s5 Tp=6B50MAN). Spperatpardeltranspor Eas$liopwedr (ppaonseilt:i vCer otsos
shore integrated transport of the complex beach state (

alongshore uniform bathymetry (green | ine)

The rel awinve Heeng@ldt st a6t ea | oviagrsadngsttplt s u mma fiozedkach of
t heonsi deredwbéehethastt attchieredt iwdemt watvheaee & n @wlbeeaahd st at
aver aged@dQstayra ngsupwdrit¢ h can be compared to the transp

pr O(Qi&,lule)-form
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ThevervineWwi ghowestfée habeach salaaneg sahvoeri(€y gtpidadn s padmutc e d
considerably for the alongshore vari absl eobTSBERI1v eaddo rffoir
t hleess prondunoafli gBRati on and neduicnipiaocnt offort hteh et rLaB
TBR1 is especially relevant f ort hsemadd weirl )i vbarvivduem msagnl gel s
evenewaer sal of the di magti akRRegpildheael. nceitr cturlaantsipoonrst ar
are expeltea edhe cause of the change Tihr metdutt aosap orft
transpbot @TBRé&sat | arger wave amogrineasl )éekpect28At or r mt
the attenuation and refragedi prmaraoaf of he hwavesansewverhke
results in a wider (asem { wmimah dwewav e |).d peewrknbaertgyc h
observed t hat net alongshkome i dfecerabpat hy meatnr i ks iwmp
al ongshore variability

4.Di scussion

Testrongly al olhrgsrhsow i pea (BTaBtR)yemet ry at t he peninsul a
was found to hametasktdrgenti mwhaeat £p @ rfme rro dettse sh alda tah yw e r
smalplacitm This suggests that the precise configurat:.
mechani sm t hat reduces or eBralsaerdc eosn atlhoen gfsihmodrien gtsr afnrs
model it i sh ee xnpeeccht ende witinesshto rt decheasetathanspansver se
bar rip cowlfié gueoatahiedo bl i gque o rciheamtnetli o o rafB Rtéh ec ornispg d

configurationmasewdl ffasi ve Rgat @merdn refontaltdewapathad
var i madtl ey ment rtyhe fai rpsatr t¢ as ¢y at ecpugsrihesnrtg e deaur @todggee d
conditions wit-mormamalel waveceilycishomdehreicpuglree.ntT te nv dleo c
si mi | aorf omradgenri teuwdeent e uallongshore current, thus gener
of the (obliqguel,y wohriicenntweads) trhiep hceahssea ofeohrd TsBHRIuat i on
obligquely incident wavest (i-nesmabpewhiham 40d weédihc e d
a spreading of the wave energy over the considered
breaking) resulting in a decAdedaistee omfal i ge thri mlmng
velocities at the seawalrad readdyiec eod ashea trreamwslvie resfe thhae
for the current to accelerate.

Il tshoul d, bheowaoeouyunt éidntfeorrprien ati on of t he results
bat hy meitirli easdapt to the prevailing c)ondwhiicmsmeganse.t
an i mpact on netofal @angempl ematyb acabsdhrogsetTaapeeata I tiliyme . i
expected that mor phobtbgobhingodange waaesawrkebubkteduce
variability of the beach, anlotth oiungvhe stthiigsa t nradr pehxopl!| oi geii ct
Mo r pchgil c a | changepeated howetwauke, peate &dmtalss )o otghean t i
the changes icno nldyi dri wchysnawhiicch may take pcleadc eorwi t hi |
enhanced ttaomsagorctancomeirefore al so be considered to
which tsheapabongs hoymetvrajrhiea bplree chealthhhngh cgerdiebbiabed t he
pattercragsilbba aarr e heh wi ®nhoorrnea | wavEeRd mica rde meteb att . may 00 4
al so be the result of t iMloatlo rc o(nRardaec2 fhd)chiv eorr eetd daile.s, at
I't is expatbeadshbaée vhaetilaypmetiniychoaio ndhiegon st demabl e i
on the impact of the beach state on net transport r .
bat hy maeerswflars wverng bawadyenet hgwever, not very-sensitiyv
l evel conditionsThand nimbdehcaseoofi nnghse representation
investigated both with and without the obl,cedangese
al thougphr omoriempadt s wer e folulnagr umddeepln saldieaclred t he mc
accumatlrodhe precise influence of the roller on bec
column and verticall edri semermay O@ORdDdewsnieert @1 mot i2ons
(Reniers wasahot PAO0O6&6¥)tigated in this research and
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researdb. was not inclugdgedl i mi narwimshdedl Bado nbaitt omgs hor
curr é@nts had/ss shown that a similar (relative) reductic
for a withhaaiomallt wavenanghgeadwh ddamomtplet i ahsport

pattwedmh bef opr essenuttaitd @insf avineihegcaphaocey is avail abl e
transport the sediment reducing the relative importae

Spatial wvariation of thieamedelsledi m@altl aghmprosett i aln. at
e f edthe transport rates, since a | ocal coarsening of
ricphannel to someaesetrnhg é&f-chhanbekdwa$, thewever, no
the measurements of bed composition at the Sand Mot c
to the strong erosive gr-laayemtfsr ovh.icdv wlr®@gient a coar

|l mplications of the findings on the potenti al i mpac
at beaches with very pronounced beach states may be
anal ongshore uniform bepehipltbfyiteleV¥ans in -view of

based area models to fl atttemadutbatrise (lregch Vaat Dumat

()]

.Conclsision

mpact of spati al variability itn ttrhan snpecarrts hroa tee sb ah
nvestigated for a selection of observedpbiesehasta
ongshor earmdwidrtameswveghcsoenfh grurhe s@sobserved bat hymetr
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