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A long the Flemish East Coast persistent regression o f the coastline forms an acute threat. The natural 
shore profile  is g radually  weakening and intervention is needed to ensure a sufficient safety level o f shore 
pro tection. Long-term fie ld records clearly identify that, due to the com plex in teraction o f wave-induced 
on- and offshore transport, longshore tida l d rift and the im pact o f the breakw ater obstruction by the 
h arbour extension o f Zeebrugge, a structural erosion problem  occurs. Several beach replenishments were 
already executed in the last 25 years. In o rde r to identify the drastic instability and the m orphologica l 
im pact on the area, an extended research p rogram  is set up to explore a basic understanding o f the local 
beach m orphology.

As an initia l link in the actua lly popu la r integrated 'coastal zone m anagem en t'-cha in , an integrated 
hydrom orpho log ica l study is explored. By using physical m odel tests (in co llabo ra tion  with the Flanders 
Hydraulics Laboratory) toge ther with com puter sim ulations (SBEACH-software) and in-situ registration, a 
com ple te  synergy between all com ponents leads to a fu lly integrated description.

The in itia l physical scale m odel tests in a ID -w a v e  flum e generate an overall qua lifica tion  o f the beach 
nourishm ent stability as a cross shore unit. S im ultaneous num erical sim ulations reveal some interesting 
agreements and opera tiona l (sensitive) features. The extended 2D-physical m odel generates a realistic 
sedim ent transport deve lopm ent under the com plex hydrodynamics, as a com b ina tion  o f perpendicular 
random  waves, longshore ebb -flood  currents and vertical tida l varia tion, confirm ing  the loca! structural 
erosion problem .

As a result, an optim um  beach protection fo r the studied coastal area should surpass the trad itiona l sand 
supp le tion if one is looking fo r a long-term  stable beach policy. A  perched beach with gravel foo t 
pro tection a t the foreshore can be an alternative solution to the actual, regu la r m aintenance suppletion 
in this case.
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