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The processes of sediment transport and the development of beach profiles in resPQnse
- to, hyqro~y~~c con~itionS~rlY ~~d', Inter-tidal, zone~ with, low slope

oft,enexhibIt ndgesandrunn
, .. .:s c"I'iaractenstIc features. Modellmg suggests that

these features may, be a~sociated with long ,period. water' flows, aIth6ugh no direct
evidence exists and the processes of ridge migration are unknown> The reasons for the
development of inter-tidalprofil~s' are'equallyunclear. It is in1portant, therefore, to
study the sediment transport processes under th~ rapidly changing sborelineconditions
of a macro-tidal beach. '

,
,

A colla~or:ative nearshore field program led.by the Universities ofPlyrtloutQ'(UP) and
Southampton (US) is underway ,as part of the \MAST IT CS~roject. This, paper
reports on the recent field exercise on the Belgian coast which used a range of
contemporary techniques ,for the study of the 'hydrodYnamic envir()nment and s~diment
dynamics dver a well developed ridge and funnel system. Further collaboration with
the University of East AngIia(UEA), UniversityC?fLiverpool (LU)and Umversidadd,e
Cantabria (lJC) has produced a wide-ranging data set which will lead to an improved
understanding of t~ese features. he relationship of s~ch processes to the Middelkerke

I

offshore banks are the focus of attention for the partners m C T , . '

~ . .

The beach selected for this study is sited\at Nieuwpoort on the Belgian coastline,
between,Q()~tende,andDunkerque.,The'coastline.isheavilygroyned in the surrounding
region, with this relativelynatural sandy beach being the main 'exception, The beach
slopes gently, with an inter-tidal zone of approximately 500m, in width and a tidal
range ofbetween4mand Sm. '.

.
l

. ,

'

The instrumentationfor t~s study ,,:as deployed oVer<»t~tions, along a shore-no~
. transect (~gun~1); ~nner statlonso£.}OOm.beach cables and a further self: .

ff[e.~2rdingsys~2nd thesR\e.The ~et hyctrodyn~micst.ation(A) was measurement
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\s~nsors (two attached to the H-ftame, one .place~shoreward,~ a ru~e and the o~her

!ISlted seaward along thetr~s:ct). ~he ~atn s~~lmentdynarmcs statIon: (B) wassLted
"on the seaward face of thisndge and, m addItIOn to cutTent meters and a pressure

.sensor ;~tained 9--opricaJ:liad~s~attersenSQrs (OBS)'deployed as two vertical arrays
of 6,and'3..The UEA'collaboration.involved the deploj!rnentof instrumentation at .this
station, to, aid, estimatiorr of the sediment transport.. This consisted of tWo downward-
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looking acoustic backscatter (ABS) instruments fODme~suring suspended sediment
concentration profiles and a further sideways-looking ABS formonitoring~he
evolution of bedforms below the station. The results of the downward-looking ABS
-are compared WIth thepronfes measurecfby the OBS array.

The third station (C~ was deployed by Universidad deCantabria' which allowed
measurements to be made at distances in excess of 200m ITom the recording station.
This self contained system comprised an array of three EMCMs and an accurate
pressure sensor located on the crest of the second ridge. The system is self recording
and battery powered; it is serviced ,usually every low tide.

These measurements were combined with a novel: technique pioneered by the,
\

University of Liverpool. This employs a new tra,cer coating with enhanced magnetic
susceptibility., The coated material. can be readily monitored between tides using Ii
simple induction loop. Core samples were also taken for laboratory analysis. The
results of this new'technique are assessed and S:.Q..mRaredwith a}raditional ..flu£E,~~sent
dyetr~er. The study was sited adjacent to the central field station:

..-

In addition, detailed 3-D surveying was performed at each low tide during daylight
using a tl~~~'§.2!J!ecoupledto a ~~(r~g"e!... These data permit an overallpicture of the
change in beach profile to be compared with the.information trom the instruments. '

.

Data will be..E.~eser:!~.~~o~!liningthe .~~
-

nj~o~~n~.. ~':'~~ri~el
systems and the ensumg movement 0 .beach matena!, compared WIth observed
cliaii~es 'lltbeaCfi'1O"pograpnTAi1~assessmeiii'-6memagnefic"traCer~ent-in
reT;rti;;"'t6"the"'data~"obiame(rITom the instrumentation along the m~n transect is
presented.
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Figure 1:
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. Beach Profile 23rd May 1993 (am) -Nieuwpoort,Belgium


