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1. Introduction

T he F lem ish  coast is s itu a ted  b e tw een  T he N e th e rlan d s  a n d  France, a t th e  N o rth  Sea. A  coastline  of ju s t 67 km , 
th o u g h  q u ite  sens itive  to  ch an g es th ro u g h o u t the  p a s t cen tu ries , n o t on ly  d u e  to  d irec t h u m a n  in te rv en tio n  (land  
rec lam ation , construc tion  of coastal s truc tu res) b u t a lso  by th e  n a tu re  itself (e.g. c lim ate  (changing) conditions). 
F or th e  p ro tec tio n  of th e  coast, th e  dev e lo p m en t p lan  "F lan d e rs  Bays" has been  in tro d u ced  ("V laam se B aaien" in 
D utch), based  o n  th e  fo llow ing  p rincip les: safe -  n a tu ra l -  a ttrac tive  -  su s ta inab le  - develop ing .

W ith in  th e  p re se n t s tu d y , the  num erica l m odel M IL D w ave has been  u sed  fo r a w av e  d iffrac tion  an d  w ave 
tran sfo rm atio n  s tu d y  (S tratigak i an d  Troch, 2011) a ro u n d  a n d  beh in d  a series of p ro p o sed  artificial is lands (Fig. 
1, left) u sed  fo r th e  p ro tec tio n  of the  F lem ish  coast w ith in  the fram e of th e  F landers  Bays in itia tive. H ere, 
in d ica tive  re su lts  fo r th e  artificial W an d e laa r Is land  (Fig. 1, rig h t, in d ica ted  in  a  black fram e) a re  p resen ted .

A serie s  of is lands  an d  p la tes, p laced  and  oriented 
according  to  the coasta l san d  du n es R econstruction  of th e  bathym etry. 

The black fram e ind icates the 
stud ied  num erical dom ain using  
MILDwave (W andelaar island).

Figure 1. left: The Flemish coastline and  the p roposed artificial islands w ith in  the F landers Bays p lan  (M alherbe and  Fordeyn, 
2012); right: the stud ied  num erical dom ain  using  the w ave propagation  m odel M ILDwave (Stratigaki and  Troch, 2011).

2. The numerical model MILDwave - Results and discussion

T he n u m erica l m odel M IL D w ave (Troch, 1998; S tra tigak i a n d  T roch, 2012) is a  phase-reso lv in g  m ild -slope  w ave 
p ro p ag a tio n  m o d e l w h ich  genera tes  lin ea r w a te r  w av es o v e r a  m ild ly  v a ry in g  b a th y m etry  an d  calculates 
in s tan tan eo u s  su rface eleva tions th ro u g h o u t th e  d o m ain . R efraction, shoa ling , reflection , tran sm ission , 
d iffraction , w av e  b reak in g  an d  w av e  g ro w th  by  w in d  can  be s im u la ted . T ypical ap p lica tio n s o f th e  m o d e l a re  the 
s tu d y  of w av e  p e n e tra tio n  in  h a rb o u rs , th e  b eh av io u r o f w av e  en erg y  converters, w av e  tran sfo rm atio n  s tu d ies  
an d  w av e  d iffrac tion  a ro u n d  b re a k w a te rs /s tru c tu re s .

In Fig. 2 th e  H mo co n to u r p lo t for long-crested  irreg u la r w av es is g iven  fo r w av e  b o u n d a ry  co nd itions of 
1000 y rs  re tu rn  period . T he m o d u le s  fo r w av e  b reak in g  a n d  w av e  g ro w th  by  w in d  ca lcu la tion  a re  active. The 
effect of w in d  a p p e a rs  to  be lim ited , as sh o w n  in  Fig. 3 by co m p arin g  th e  evo lu tion  o f th e  H mo va lues fo r C ases 1 
an d  2 a lo n g  a  cross section  th ro u g h  th e  W an d e laa r Is land . For all s im u la tions, th e  sh ad o w  effect, w ith

175

mailto:Vasiliki.Stratigaki@UGent.be
mailto:Peter.Troch@UGent.be
mailto:Bernard.Malherbe@jandenul.com
mailto:Jan.Fordeyn@jandenul.com


sign ifican tly  red u ced  w ave  h e ig h ts  b eh in d  th e  W an d e laa r Is land , is c learly  visible. T he d iffrac tion  p a tte rn  a t the 
s id es of th e  is lan d  fea tu res  tw o  in te rsec tin g  ray s  in  its  lee, re su ltin g  locally  in  sligh tly  h ig h e r H mo values.

T hose resu lts  sh o w  th e  effectiveness o f th e  artific ia l is lan d  in  o ffering  a sh e lte r fo r th e  coastline, p ro tec ting  
th e  F lem ish  bays ag a in s t h ig h  in c id en t w ave  he ig h ts  from  th e  offshore.

W a v e  h e ig h ts  HmO {m|

D o m a in  w id th  [m ]

Figure 2. M ILDwave results for the W andelaar Island (Hmo = 8.2 m , TP = 12.6 s, W ater level: +7.83 m  TAW a): left: contour p lot 
of the resulting  H mo values; right: instantaneous surface elevations at t = 4000 s (Stratigaki and  Troch, 2011).

C ro ss  sec tio n  along  the dom ain at x = 10500 m

 Hm 0_Case 1_no wave growth by wind [m]
HmO_Case 2_with wave growth by wind [m] 
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Figure 3. M ILDwave results for the W andelaar Island (Hmo = 8.2 m, Tp = 12.6 s, W ater level: +7.83 m  TAW a): cross section 
along the num erical dom ain  and  th rough  the W andelaar Island (Stratigaki an d  Troch, 2011).
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