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Task 6.1 (this report) Morphodynamic patterns (Lead: TUB-E; Involved partners KULEUVEN,
UPORTO, UPVD, ULOC, M1-M12) - Analysis and quantification of sediment dynamics deduced
from collected DTM data for multiple years per Demonstrator (D6.1).

Task 6.2 Vegetation-sediment interactions (Lead: KULEUVEN; Involved partners TUB-E: M6-
M15) - TUB-E and UGENT-B will use data from D5.2 and D6.1 to conduct spatiotemporal
regression analyses on sedimentation/erosion budgets and vegetation cover data under various
physical boundary conditions to assess vegetation cover impact and improve an existing root
mapping function for XBeach to consider dune erosion resistance impacts of vegetation (D6.2).

Task 6.3 Environmental influences (Lead: TUB-E; involved partners KULEUVEN, UGENT-B,
M1-18) - KULEUVEN and TUB-E assess boundary conditions from WP5 and correlate these
boundary conditions with quantified morphodynamic patterns (D6.1) as well as vegetation
coverage (D6.2) to deduce potential influences from abiotic as well as anthropogenic conditions
at each site on observed sediment and vegetation dynamics (D6.3).

N XgCaibaURBRA- -1 CARPI HCIRC
The aim of this report i s ,a0 pnaVhydgeless dblout iearc hD DM
NS bpogEgi gUH

To conduct a consi satneanlty sainsd ocfo mpoarrpahbolleo gi c al chan
met hodol ogi cal approach has been proposed. Thi s
typicall yaRuopringt olgirla mnienter ydel i neati on of t he dem
astronomical tide data. These combined data have ¢
surfaces, and elevations for different compart mer
dune area emal It-deeachs yDsatteam.has been stored in a

[htg:p/ / ugent be. sharepoint.com/sites/PR202201795/ WP
FPR202201795%2FWPs %2FWPO0O6&Vviewid=cc8e0215%2D736e%

82d0OpPK®Br each site, two directories have been c¢crea
el evation models in GeoTl FFSiftoe Marme . tniafme da nads (y2y)y
directory, whi ch gat hers shapefiles d e fdiumien g t h
(Boundar.ys hdbiamed t he odviereal ¢y shteeans h( Bowsthga Ay g yhset erno
directory of each demonstrator site, a MATLAB pr

calculate changes in various indicator s, and com
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uires as i nput : t he of fset bet ween tthhee vert
gitudethat ictou ¢ edsegniomdsit(nfga toanr thvén i khg h e s t astronom
el i(sHATOI | ect g@a sftreolm eD4& 1D a htihree I d at2e0 204f t he der
l ementa@BiP&EG CtAdeexample of code is given in Ani

r each site, t he domain was di vi ded i nto sever
evolution of four morphol ogical proxies for the d
e ent i-druen eb esaycBhicg mThe pr oxi e(ss dwg c raimpet: difgie) et h e
 umewvi Vd, Sd ven that this surface Sd is constan
Boundary_dune. shp; and (2) Zdmax, the maxi mum el e
sur faarceeaThese two p [ mak e ivto | paonesnfd luexl & wa taisosn
of the system in t nted sector -daurneea.s yTshtee mt w
(subscrarpa: f(ald)) t he each surfawcrf Sae wahrn eda «fo
beadbhbne system above the highest astronomical toi
beadhne system above mean sea | evel (MSL) . These
evolution of dheeestyistembgachuermseofardn (Sa) and

gai ns.

These dif
under st an
(Figure 2
showing t
Boundary _

erent proxies are illustrated in Figur
ing of the time series of proxies befor
) Since mowtni dem@mingumreat dc s-paovrei chéeos wa
e predefined surfaces Sd and S as defi
|l obal . shp, respectively, within which t
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The Douro estuary sandspit, is |l ocated on the

| e
(Fi3yg. Fhmdespi &about 300 -Wetaemrds 80 emetEeasnn dl osg st Mb
2

f
i
on its eastern pAbretabwaemgotnsfttiroum.t midd 200HI 4 o 0
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demonstrator daédhanwdavem,cltutdee eaxi sting breakwater

erosion and the combination of sandspi ti oand nbrasmak
mar gins and harbo

11]"W 10I°W 9"IW 8"IW 7"|W
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! ;T e
] ! | [ | A, o
Atlantic Ocean Iy ; ! T41°N
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e /
; y ,5
/ /i PORTUGAL A 40N
! » 0 50 100km pg |
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o W i 7,iw & c (Google Earth S -
?RUBSERIGE - DR ogWiCloWwETEd 1 1 RDEXCYBOBE SCEPEDPBECA- CPR- 11 ACAI gCli
C-6EQammboeSC@ooUi i C4- CDba

The nweasthern Portuguese coast is highly energetic
hei ghti3 mf &@nd mean walvze spva rmitneds &ft 08 ms gener at e
Atl antic are freqguent and can persist for up to f
m (Costa et al ., @8D0dhal Ti weshatedabemranges from
spring titdiesel w.esWaeewes usually come from the NW,

to South. The coastal wind regime is characterize
August there are predominant WNW and NWewESE s, whi
wind is mor eWrweigiudesnta.r eWnot frequent, although ve

(Bastos et al., 2021).



DuneFront

2RUBELCVCR o1 CCi CRI CCopUCUPgaCi Il UDUCEEGI Cgei Eol CERUUI CI 6AT
UAgDPPgoCiil UPOCI g6l Cgeoi EoIC- XpRC- 6ECUAgDPPgoCCRUPPUGCT g6
d-011CChbPi Cgi CPRA-1 CE- CPIi ECi ROICBRUEBAI PECEROCEGROABC

After the constructi oni modr ¢iane evborl euarkew a tFe rg,w dtEhne edsupnee
2015 andTh2malxi mdmne edes@ati on wasacvhpndglod®9em in
September a2itid 8 n Novenbieg.w2dmban dcureeati oh,Maining
over the sur.¥eyedrmhteier @(oAdnonneex alc)c u mu lvaatiilcendd p h e
accumul atl imyAtlofFGFa MSL bet ween 3008uamdg2@2seaward v
of t he d(ufieg.arb5 andodwelhela,nge i n el ep@teir om adunn etoli e t h e
arelRi §. bo)}t el eadc cumuldaitriionng t he sucowneyatlypeaeri od
seaward side of the dune
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This demonstrator is |l ocated in southwestern Franc
part of the coast al resd®doofc Gaoutl . acOwed rontgh ¢ hee Mto
M®doc <coastline has experienceachpehiredstemdd sevas
infrastructure and | ed to the progressive i mpl eme
recentl vy, | ocalized beach nourishment and,- as par

hybrid té@akbeaegquestroduced.

A distinctive feature of s-M@®@detioeaswvwo(steoNamadem
2024) is the alternating patsaebetabtrapidonefosi2On
occurring over relatively short time frames (& 10
(e.g., a few kil ometers). I n the early 1900s, a
severe localized ¢codskeatoenosombi ndacodawnw of natur al
(Vandenhov0e24e)t, atlhe b2Zeach has significantly risen
250 meters in width. The sand | evel has al most re
|l argely buried (bringafTth)et bbj sanidve of this demonst
aeolian transport of sand from the wide beach int
achieved through the establishment of a dune fi el
Febru@az24. 2

47N “< i

BayofBiscay |

45N -~——po |

2?RUBSRIGE - DR oWiCIoWEHICE R - ICUER VBB PE E E 150G 6 CHILE -pBECI BEX - Ci - 0
Ui bbb oUl | C4 *SEEBC-COEC T | @

The NM®ddc coasttiidal maewi d®h a maxi mum ti dal range
Pointe de Grave (SHOM, 2013) . The wave climate i ¢
from the W to NW (Btthelr gggt walnt,er2 @2}t sHHipgidc atl by m
from tNAWA Wi th significant wave heights someti mes
small er and shorter summer waves generally appr oacf
Howeverbhbr em&lirng wave hemnghy sradecsdgat ftite demonst
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undergo complex transformationandcdiepdihe ded i eafnreact
and breaking) because of the proximity to the Gir
of fshore channel s Vamdemdoky eut)dr cgsiivrenr ewirgiearn s
be intense, exceeding 1 m/s offshore.
Prevailing winds on the M®doc Peninsula are from
tot al wind directlio®@®) ( MiThleelst& oHgwat wi nds, whi ch
to 26 m/ s, are typically recorded in winter, with
trapping measurements by Favennec et al. (2002) s
transparrts daon autumn and early spring along the A
strongest wind events, sands with grain sizes up
of the dune ridge.
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2RUBRIVCR 01 CCI CRI CCgUCUPpa&Ci | UDUCEEGI Cgei Eol CERUMI Ci 6AT
UAgDbDPgoCilUDPUCI g6i Cioi E0IC- XpRC- 0ECWEpPBEEC 6 RVEDNET Do CI
i1 CcCa-o6iicCcppiCgi CODRA-1 CE- CPIECIiROI CROERA- PIi CCBDPI CR¢

Before theldunrenlavavigrnmisrs Febr uuahdgumea2 aed 40@0 em
sanand the maxi mum dune cr esZm etloe vid2Rii8gwm t7hngedght
vari aBeotween 2012 aacncdr e2t@ilRo2no somias me d om cheeda@u n e

el evdtFiign 8., Dwroittgm)he suacveeuwheado pelpdddaie (IFATD.

8, mi)d d Wen et od u me ibed weasne 2012 ahdye20h2 el evati on
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bottom)da snkeawtendency to accumul ation for the enti
Contrashédogeysacocwleyt ed aabghai nedisttsabllasndwar d | i mit
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Dunkerque is in northern France, along the southei
is 900 m |l ong and ilseBailnismibte alcdt wena@n t Ma&el onai n out |
al so a major protective stBuwicltturien ag&@ih,stt mardinlke
during the storms of March 1 and 2, 1949, and Jan
flooding of several districteoofp®aopkeéerkl €i 29 L3ah
beach nour i sihinMefhocrwéngd, 6amri ed out to protect the d
to enhance coast al protection and avoid sand inva
in front of the dike and stabilized by marram gr a
The coast essentially consists of wide and gently
bars (Anthony et al., 2005) backed by codistramnaldune
and is macrotidal, the midal Duakigek redachnggsprin
episodic storm events, -drheer gcyo avga v @ ss. eTxlpeo sceadmitnoa n to
we st to sout hwest, with a secondary Wiinmdd dirree cutsiuc
moderate, with ay mefanSMe8dnmingg.el bccant wave height

with wave periods typically ranging from 4 to 8

exceed 4 m with periods of 9 to 10 s during major
significantbpstowdueabotelmdppamigeineagty di ssi pati on o0
sand banks, resulting in wave heights that hardly
storms (H®quette and Cartier, 2016) .
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2RUECI CnNSCvRoI CCi CRI CCaUCUPgaCi i UPDGCEEGI Cgei Eol CERUUI
UAgDPDPeoCi i UPGCT g6l Cgoil E0OIC- XpRC- 6ECUAgDPPgoCCRUPPUCT g6l

E6OC-11 Ca-06iiCcCChbpbpiCgi CHODRA- 1 CIES B-PD ELE BB -1 KIRSERED DIl CEDPD
The dune was built in November/ December 2020, on &
by a massnvwer isamment (Spodar et al ., 2018) . I n 2C

seaward face o0ofl1lt hteopdi kweas( Fiegmoved and partly u:
Accumul ation prevailed on?3detewedaume2 Q2o raend h2zath2 3B8)0,C
dune crest growth, w2trm @hi @qcclulnu.l aMe amwlifl €, embr

devel oped on the sand platform (Fig. 11). On t he t
of the site (Fig. 11), relateddroftdomMhna’ptsfBdt b &
nouri shments were carried out in 2020, 2022 and

compensathemafdrdeficit.
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Sai Mae-li#ler i s | ocated along the Mediterranean coa:
(FilThis site is experiencing chronic er daairadn sin
structures b(reakaevaacechaéd amai fsa)ci ng a dyke. An ecol
program took place in November 2021 involving the
lines) alongomépastPBOE. mThis project did not incl
nor vegetation planting, but sand nouri shthemt)s ar e

in the south part aolf. ,t h2e0 2bde)a.ch ( Robi n et
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Positioned iilne ,f rtome ad moansd r at2d®r2 1wd a1 iams taarlelae dp air
vulnerable to chronic erosion. |Its objective was |
f enclehse. demonstrator is part of the full ecologica
The Gul f of Li ons-diosni amamiedr @etnivd alo,nmeavte wi t h an av
m at mean spring tides. The prevaiclainng xwiegtls 38r e
for a few hours (Lamy et al ., 2 0 2&a4n. d rQen sahcocr oem pwai nni des
by swell (meah. amphnoal wHet er stor mg.ralimetthisandr é ®
0.75 mm) barrier beaches are backed by smal/l veg
stabilized (with fencing and vegetation).
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After sand fences erection in Novemh&),6 202Wevehet
maxi mum dune <crest el evation remained stabl e, wi t
September 2023, with a 0,20 m |l owering of t he dur
accumul ation ofwasbowtco4@®@@ m few months after sal

13), followed by a volume | oss of the same order,
Change in elevation (Fig. 14 right) reveal spat i e
accumul ation above HAT in the central part of the
the nort h, although the beach is wider in this ar
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2. 2RBIROUCR- ACI - gi CCREEI CU*I 1 UREO

This demonstrWdsmf Ostleomdat @ad muni cipality i n Belgi
( Fildy.. It is a pilbtFabta hghBreuWaMNbedhndveg e pl aced
on the dry beach (from 10/03/2021 to 02/04/2021)
densities (from 15/ 03b2agbutos@mhead/ a6dlpeatheres

202(IMontreuil .IkFebarluar2y0 2802 d,ungeraed wds trhepl anted v
vegetation tosaomdeat tbeclatr edilnevaelm of this inter
nui sance caused by aeolian sand on the coast al ro
The beach is around 320 m wide and is composed of

size of 0.25 mm (Strypsteen, 202 )durTiirdea | n @ aam gteisd
5m during spring tidesf fassibd®nsegqureant y, atdenot ab
bet ween ,Am/asnd( Haer 99 Téte a&lombi ned effects of t he
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from northeast to sout hwest, resi dual northeast ti
waves |l ead to a predominant -sadtmantd.transport di
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wi trhacac umulodt i2gr2 20 Z1lFnge 16) . For the 3mtslieght ea
reducitni osnand vol unoec cauravweal M3Gne2 0 2@fmmodt4 0HB8wa s
recorded bet ween RdORrduaanaryinlgiptidieMaocoakl mul ati on. The

above H Aall swoa sr educ ed in ,202n2 reemsd oinrse2@4 storm ev
howe wears, inmpacardlgcumul ati o@hamnee® ai hedlle7valtdtotnon)Fi
il lustrate this evolution, wi t h tehreo sd uome ,0 ni |tlhues tbre:
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2. 2XBEEiigCecCCERei CU*T i UREO
At the DbeginniiCpacRiad DRUWiplptMOKNnes on aMeddey kee &eh
Locat ek Ifeem&/e¢ sorfs Ost end t his Demonstrator consi sts
of an existing seawal | . In the event of a storm w
to protect the resiThemticeal salB3®asn lweliiModnde 3090 et |

2023)Sand wieerecegs ected onandtemappem dHrash planting
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Ei 066CPC- PoaCSCE6C- 11 Ca-6ii1CCbpi Cgi CPRA-1 CE- CbhPi ECIROI
Eiog6CBC- bagC

The dune,awsolwenéd as the dnapi clryesither fvaatti omnetdhe
wor ks carriinedt hoous ar e a. I n the entire z3®)ne aomet d
decrease in sand vol umee ambdoeth,eM&t c brocluatriean i mr ev
bet ween 2022oaverdd e202he sand vol ume r eoraui mmee d( 2n0e2 1
2022) ,a wieth |l oss 600 tmo M et samface above iHAT2 OWazs al

(Fi g. 20Afniedrd MOnNntreui l et al . (2023) , this | oss
natur al pr oc e s snéase ravndio trhituonmesni | et al. (2023), ment.i
severe stORmMOR22 @Aused erosion on the seaward si
intertidal zone and that an energeti c Chwaesgteyn of |
el evation during theccwrmudiyad dtdypee rd worde séroena , and s

upper e acdri ghiton bel bwi §AT2Debel t om)
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2. 2071 t-6ECi CeEC@CUYi PDpi Ci - 0E

The Sand Motor (Delflandse kustDutRdmensimnmat orti s sl
without a dike. The dune alone is expected to ser\
is designed to absorb the impact of waves and sto
coastal flooding and erosi on.

Th&8anhMotor is | ocateditbwsef daoqguea, odl drhge t he Del fl a
a hedlkaped design. Just after i tSsancdo nMiodtdourat s anf aoe
area of about 23 kKm,alexngentdiengc®astline and protr

This coast idionmme niasg edawkituhr nseal seamide and is microtid
range of,7 abh.ouWavies are wind driven and mainly con
nort hwest, with an average significantm wanvewihnetieg
(Wi jnberg, 2002). Sediment grainsize along the Ho!
Beach and dune sedi meinZ2GOmdar anfdi ndesasmchsg UbB@@ f or
the Sand Motor had an av2en8ge median grain size o
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From 2011 (consamndicttdro)n todh ez W24 ume of thke atblee r
(Fig.h®B2maxi mum dune crest el eSand oMotdeanafgsed bef
its constbruatioms i nl edsesvabhaonOwéer ee. (Fornfdixhe ent
massive beach and nearshore nourtihseh nseanntd ivnodluuwcneed ac
MSIL Fi gan®2Fig. )23 thieddlue f ahoevealear vagy atsAdiu cteadrh & f

sanmdour i s€mangeeas el g Fatgibcer8)y e and after mahswi ae no
net accumul atsitamtfaallbomeas ttlhii e, e suppepceira lbleyacohn. t he v e
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2. 2DBOECAgCCAPI CEERGI 6CUYI BbPi Ci - 6E

The Hondsbossche Demonstrat or Tihse aH odnudnseb obsusiclhte idnui
situated at t httolINoandh e(rMMNHY)o rd cha s.tT hiirs -tHhulheNe ¥y b & e ma

stretcheélmatbemgeen the villageslobtPadt edi kaea,d s Camj
nouri shmemt | ddoan8 nt arri edThiug -meg Ri0OdMbane pt aced in fr
of adislk@a that was considered a weak Iink in the D
defence consists of a shoreface, beach, and dune,
creating space for nature and r1 ecateecadt i memac Afwas

averabge fLimes wider, t hebigdwubtigmesust eépee, land t
curvature about 4 times | arger than the adjacent

The NNH coast i-csomi rsathald ,c evawteebMandddepyti dal i nl

and the breakwaters of | Tmeai NNH daadbuirsi expbheedoll
tide with a r&anmge Dle avpat i all variation in the of

Hol | and coast i s smal | . Wi nd waves ar e mai nly
northwesterly direction with | onger period waves
wa vheei g hits,OHlsm, coinciding with wave periods typice
NARK Kron et al ., 2022).

54°N 1 1 1 1 ] 1 54°N

------------------------------------

i i ! r ] ;
53N - Hondsbossche duifien”) -+~ ) 753N
| ) V : 1 ;

V
North Sea
i

520N~ .y R A
. !

)
1
i
'
1
|

,,,,,,,,,, -
| S
P | |
:ﬁ i
515N -t i e L s1en

i :
-
mm p—T $
i :
£ 7

t
T T T
2°E 3°E 4°E 5°E 6°! RE

PRUNGHSLA - PREOCO- ACUI | UPU OedEC Alg@CrC-AIPE ICEERGD GTPLECUCRUD:
Ui boSDeESCC oIt GI Ce

fter thiosirmepmeémne Y dleume increasbdtawbent 2806 an
024. After Kroon et al., (2022), dune growth was
n the form of embryo dune establishment on the

eightening of ttKheohiredt adune (R®HE2avehagedduhat v
ncrease over 5 years at t h% mhawnrdi sahl efdongdye a6c0hme i s
enbfethe nourished section, il lustrating a signi
une.
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The maxi mum dune <crest el evation2%wictrleaaetdowét nc
about 2 m. For tder editiim et hirse &) eapaistivudghisieree Anareixat i ¢
above MSIL nwagrhe d480den@&hange in elevation betwee
nouri shment) ande2024camawatriedari gn RIB¢ dune a
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2. 2P9DaARvéiei Ci - 6 ECUT

Located along the South Holhahddeskas tdalt éhd de d ewiotnt
a dune.DeBipddbhtee narrow (40 m wide and 1.5 km | ong)
di ke sl ope 1i,s tion@paroprdrdet sd rong protection against

Bet ween Oct obfabr2walr3y adr®asdeal ade fKan wi j Kk wer e r e
1200 m | ong beach radske)atwanenr ahctlilkadiinag Kauxevi g &k .v

sand for protection purposes, but also to maintai
Around 2,4 million cubic metersTofasaommweateuthkd
for parking places, t he Muoanni cuinpdael rigtryo uonfd Kpaatrwkiijnkg dc
same | ocatkeodun€®€heobDution thus offers security an

the spatial quality.
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After sand nouri shment and c onshter uwdecutnieo nv od fu nteh ewadsu
constant, wioff lesa 2wd0rdia eni ween 201 5henmci MmWM4 el evat i
of hkeunref beach noudeshmastd between 2013 and 2014,
ofal mostdweomthe construcfThen maki mben DPr Pst el evati
mean dune oefl etvhaet ifionnewo dune, erectsettabbevsei hhe dhek
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bui

l ding. An increase aibmviee MSh 4 rdagd uwedwlia daesa i2a9 §
of the s

ur face abovVveesHAeTc iwalsl yr eicnor2d0e2d4 and 2025
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The $PHemdzZainkli ks | ocaexedl ghslnamae latr drareldWa d d e e a .

The mean tidal range of nearly 1.4 m increases to
taken at t heHonresar dtya tTiexrel show a meanf womda-vebotht
sout hwesterly direction. Nearshore, the most freql
north, with mean significant wave heights of 1, 4.

Spek, 2017) .

Thdi ke | omegerre | egal saf any dkeéeguiwhentehntiss 3 km | on
reinforced Iin a uniqgue way :dewan d pinme ncto mbDunra tnigo n hwei
of 2017, 5.5 million mj of marine saikd ovalsu idlrd dtghee
dune I n 2018 and 2019, addi ti onal el ement s wer e
observation point and marram grass on top of the
seasofdet he f oikemer hard d
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and 2(0n204t shdawre) sand volume above MSL adiwelnlotas
show substantiFalr vd&ri anthioolnes. aBprpa §ceer Asaerd nour
accumul ation prevailed onuhééei n(oFRiogh 8 a3s2t bteonp )par 20 2
t hentdumer avaé6n accumuésapeonsablyhwest dermnwiparnti ,ngwiotfh
t hepper beach Thebeeatiimtbgeet ween 2018 a@zpde2@2éenshal
accumul at westennthpart of, tpreo Deedogtt sitonathar i nput d
sand nourishment process
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2. 2pldéebpCiibpicCCrCEROUCU@I Co- 6HU

This demonstrator is situBiteedr atedg péaei weatacobanat
Wadden Sea in.HB¥er mhmiys (iIF$ ga barrier beach system,
formed since the 1970s (Soares et al ., 2022).

The region is s-iauvatedes noft hidnmetr@e rtnh eEuNoorpteh, Sea
continental shelf sea wit-bBasher Geamaa. BTgettidalth
mesotidal, with an averageOtimdabkar a(Neh rotbeamsp peto xa
2022) .

The demongthraatacnbeir saz ébd oad sysikem @amhdmal thiaplue ad g
system. The nort hdeirkneslianudatperdo taetc tainonel evati on of 8
(amsl ), serves as tdéee plroi marey sloiunenh off deéféde e ne s
with a tar surface | ayer provides sdpmplamene amgap
sea | evel (amséd ) . siAt mitdeld eb@hi nd both thdkedune s
serves as a secosedary nlatue adf gdaefyemune system, wh
6 tod ImM§ occupies the space bet vwkeeesn tthhee rneobryt heenrhna nac
overall coastal protection by providinguragessand el
flooding.
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Eios6CPC- PaCSC
B the area selected i n htehidsunree proorl tu mes @ en ck Gefabsxe d6 )(,F
tol18B80then semabdbi ®eQdl 8 t 0Af2t0e281 2mal c¢ hmaanxgiemuinmm dune cr e
el evavmaisonr eddridge@h3*4)s.and volume abovelOMSLkshaenndcr eas ¢
accumuiwasi esmrongly reducedAérom029508cctcoge&Dikéd prev
surf boeweaaddlAdiecr easedmanba@0t®sposheemt.adherntevati on

c han(gki g. 3 5s hbooat dc coumpu | at i on ( Fi gdu e, theod a boim)i tayt otn
upper beach and erosion bel ow
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Ystad Demonstrator, | Balat ied o &¢ winign e ,h ei nsvoaultvhed an
revet ment , with a beachi mo20 Iviseh tnemi s i meMROshadnt €d 17
and 20dGe beach nouri shment in front of the revet.

Additionally, experi ment al plantations in front |
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establishment of new dunes. These new dunes are e
of storms, enhancing the overal/l safety of the <co
The wave climate in the Bapletriicod$ewmienidat éed mvaaeed N
tidal ranges in the adjacent Baltic Sea are | ess
direction is predominantly from SSIW frmldroavetdh e ymd
frequent and the highest waves approach from S and
i nduced
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