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1. ABSTRACT

Within  t h e  frame o f  some s p e c i f i c  r e s e a r c h  programs along t h e  e a s t e r n  

p a r t  o f  t h e  B e l g i a n  Coas t ,  l a s t  y e a r  some measur ing campaigns were o r g a n i s e d  

[ 5 ] .

To g e t  a p r o p e r  i dea  about  t he  sed iment  t r a n s p o r t  t h e s e  i n - s i t u  me a s u r e ­

ments  form a v e r y  handsome and adequa te  t oo l  t o  c o l l e c t  i n t e r e s t i n g  d a t a  

about  t h e s e  q u i t e  complex phenomena.  Seve r a l  p r a c t i c a l  measur ing d e v i c e s  a r e  

deve l opped  in o r d e r  to  make t he  expe r i men t s  more a c c u r a t e .

Thi s  document  w i l l  g ive  an overv iew of  t h e s e  r e c e n t  r e a l i s a t i o n s  in 

p r a c t i c a l  s e d i m e n t  t r a n s p o r t  measurement s .

2.  INTRODUCTION

The B e l g i a n  North Sea Coas t  i s  p r o t e c t e d  by a n a t u r a l  de f ence  system 

c o n s i s t i n g  o f  t h e  under  wate r  beach,  t h e  e f f e c t i v e  beach and t h e  dune 

f o r m a t i o n .  Under  i n f l u e n c e  of  waves,  wind and t i d a l  f l ows ,  t h e  sand and the  

mud o f  t h e s e  bo t t oms  a r e  t r a n s p o r t e d  p e r ma nen t l y  [6 ] .



Coas ta l  morphology c o n t i n u o u s l y  changes by t he  d i s p l a c e me n t  o f  s e d i ­

ment s .  S ys t e ma t i c  e r o s i o n  in some r eg i o n s  a long t h e  c o a s t  can make t h e s e  

d e f e n s i v e  f o r ma t i on s  t o  d i s a p p e a r .  To gua r a n t y  t h e  s t a b i l i t y  o f  t he  n a t u r a l  

sea d e f en s e  a s y s t e m a t i c  c o n t r o l  on t he  e v o l u t i o n  o f  t h e  s i t u a t i o n  and the  

gove r n i ng  f o r c e s  i s  n e c e s s a r y .  The most  a p p r o p r i a t e  way t o  v e r i f y  t h e s e  

c h a r a c t e r i s t i c s  c o n s i s t s  o f  in s i t u  measurements  du r i ng  a complete  t i d a l  

c y c l e .

3.  MEASUREMENTS IN COASTAL REGIONS

In g e n e r a l ,  in s i t u  measurements  o f  sediment  t r a n s p o r t  demand s p e c i a l  

f o c u s s i n g  on t h e  p r e p a r a t i o n  and o p e r a t i o n  methodology t o  g e t  p r ope r  r e s u l t s .  

The a g g r e s s i v e  and rough c o n d i t i o n s  a t  sea  add an e x t r a  dimens ion t o  p r a c t i ­

ca l  a r r angement s  f o r  a measur ing campaign along t h e  c o a s t .  Spec i a l  a t t e n t i o n  

should  be g iven  t o  t he  measur ing dev i ce s  and methods used under  t h e s e  s p e c i a l  

measur ing  c i r c u m s t a n c e s .

To compose a c l e a r  and complete  view on t h e  v a r i a t i o n  of  t h e  f low 

v e l o c i t y  U and sediment  c o n c e n t r a t i o n  C t h e  measurement s  should  be per formed 

d u r in g  a t  l e a s t  one t i d a l  c y c l e .  Since a long t h e  Be l g i an  Coast  one t i d a l  

c y c l e  l a s t s  abou t  12 hours  and 30 mi nu t e s ,  a measur ing campaign of  13 hours  

i s  needed.  As s t r o n g  c u r r e n t  i s  one o f  t h e  main d e t e r mi n i n g  f a c t o r s  in t he  

sed iment  t r a n s p o r t ,  a p e r i o d  around s p r i n g  t i d e  i s  chosen .

During t h i s  p e r io d  o f  minimum 13 ho u r s ,  t h e  f low v e l o c i t y  U and the  

sed iment  c o n c e n t r a t i o n  C a r e  measured s i m u l t a n e o u s l y  in some d i s c r e t e  l o c a t i ­

ons a t  d i s c r e t e  moments.

Bes ide  t h i s  g e n e r a l  c o n c e p t ,  t h r e e  s p e c i f i c  measur ing methods can be d i s t i n ­

g u i s he d  :

a.  From a gauging v e s s e l .

b.  With a measur ing p a l i s a d e .

c .  With a s ampler  b o t t l e  f o r  bed l o a d  t r a n s p o r t .



3

a . Measurements  f rom a gauging ves se l

At l o c a t i o n s  where t h e  l oca l  wa t e r  depth  i s  more t han  3 m, t h i s  measu­

r i n g  method i s  used.  By means o f  a winch an hydr ome t r i c  c u r r e n t  me te r  o f  t he  

p r o p e l l o r  t y p e  and a s u c t i o n  mouth,  both mounted on a s t r e a m l i n e d  b a l l a s t ,  

a r e  lowered f rom t h e  hydrograph ic  l aunch .  A dept h  i n d i c a t o r  on t he  winch 

shows t h e  p o s i t i o n  o f  t h e  measur ing p o i n t .

To r e g a r d  t h e  i n s t a n t  sediment  c o n c e n t r a t i o n ,  wa t e r  samples a r e  sucked 

up by a pump i n s t a l l e d  on deck of  t h e  v e s s e l .  The d i mens ions  of  t h e  s u c t i o n  

mouth,  t h e  t r a n s p o r t  c o n d u i t s  and t he  pump a r e  chosen in such a way as t o  g e t  

a r e p r e s e n t a t i v e  sed iment  sample.  The s u c t i o n  v e l o c i t y  a t  the  e n t r a n c e  i s  

about  0 . 5  m/ s ;  t h i s  v a l u e  i s  in good acc ordance  wi t h  t he  mean l o c a l  wa t e r  

v e l o c i t y .  But ,  t h e  t r a n s p o r t a t i o n  v e l o c i t y  in t h e  f l e x i b l e  c o n d u i t s  i s  

a r r anged  t o  be a bou t  1 . 6  m/s t o  avoid s e d i m e n t a t i o n  du r i ng  s u c t i o n .  Given t he  

t o t a l  s u c t i o n  l e n g t h  o f  t he  c o n d u i t s  and t he  mean v e l o c i t y ,  a w a i t i n g  p e r i o d  

of  about  30 s i s  needed t o  g e t  a r e p r e s e n t a t i v e  w a t e r  sample.

F i g u r e  1 ; Measurement  from a v e s s e l
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By a n a l y s i n g  t he  w a t e r  sample,  t h e  sediment  c o n c e n t r a t i o n s  a r e  r e t r i e v e d  

in d e t a i l  :

t h e  t o t a l  c o n c e n t r a t i o n  o f  sediment  in suspens i on  

t h e  c o n c e n t r a t i o n  of  t he  sandy f r a c t i o n  (> 63 /xm) 

t h e  c o n c e n t r a t i o n  o f  mud (< 63 /xm) 

t h e  o r ga n i c  m a t e r i a l s

Thi s  s o - c a l l e d  pump method to  measure sed iment  c o n c e n t r a t i o n s  forms a 

v a r i a t i o n  o f  t h e  t r a d i t i o n a l  pump method.  A compara t i ve  s tudy wi th  o t h e r  

sediment  s ampl ing  t e c h n i c s  shows the  acc u r acy  of  t h i s  methodology [ 1 ] .  By 

t a k i n g  sed iment  samples  in each measur ing l o c a t i o n  on t he  v e r t i c a l e  s i m u l t a ­

neous l y  wi th  t h e  wa t e r  v e l o c i t y  r e g i s t r a t i o n ,  both t he  v e l o c i t y  p r o f i l e  and 

sediment  c o n c e n t r a t i o n  p r o f i l e  can be d e t e r mi n e d .

b.  Measurements  from a sampl ing p a l i s a d e

In t h e  n e a r s h o r e  zone,  c l o s e  t o  t h e  c o a s t l i n e ,  waves are  a f f e c t i n g  too 

much t he  s h i p  movements and thus  t h e  measurement s .  For t h i s ,  a more e f f i c i e n t  

measur ing t e c h n i q u e  i s  worked o u t .  In o r d e r  t o  g e t  a c l e a r  view on the  

d i s t r i b u t i o n  o f  t h e  sed iment  c o n c e n t r a t i o n s  n e a r  t h e  sea  bot tom,  a s p e c i a l  

measur ing d e v i c e  was developped  a t  t he  H y d r a u l i c s  Labora to ry  in c o o p e r a t i o n  

wi th  Eurosense  N . V . .

The sampl ing f rame,  p l a ced  on a t r i a n g u l a r  bas e ,  i s  about  1.60 m high 

and has f i v e  d i s c r e t e  measur ing p o i n t s  where a w a t e r  sample can be sucked up 

and two l o c a t i o n s  where t h e  wa t e r  v e l o c i t y  i s  measured by a p r o p e l l o r  t ype  

c u r r e n t  me t e r .  S ince  t h e  mean sediment  t r a n s p o r t  appea r s  nea r  t he  sea  bed,  

t h e  s u c t i o n  p o i n t s  a r e  s i t u a t e d  r e s p e c t i v e l y  a t  10 cm, 25 cm, 50 cm, 100 cm 

and 150 cm above t h e  bot tom to  c o l l e c t  d a t a  f o r  an optimum sediment  c onc e n ­

t r a t i o n  p r o f i l e  c a l c u l a t i o n ;  wh i l e  t he  v e l o c i t y  r e g i s t r a t i o n  i s  done a t  37 

and 125 cm above t h e  bot tom.
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BOTTLE 1 I BOTTLE 2

Figure  2 : The Sediment  P a l i s a d e

The c u r r e n t  me t e r s  a r e  mounted on a r o t a t i n g  p a r t  wi th  a t a i l  p i e c e ,  so 

t h e y  a r e  a lways  p o i n t e d  in t h e  f low d i r e c t i o n .  The opening of  t h e  f i v e  t ap  

p o i n t s  i s  o r i e n t e d  pe rpend i cu l  a r  to  t h e  dominat ing f low d i r e c t i o n  ( in 

p r a c t i c e  p a r a l l e l  w i t h  t he  c o a s t l i n e ) .  In t he  p r i n c i p a l  frame t h e s e  f i v e  

s u c t i o n  mouths a r e  connec t ed  wi th  f l e x i b l e  c o n d u i t s  which a r e  moored on the  

sea  bot tom.  The e l e c t r i c  s i g na l  c a b l e s  f o r  t he  v e l o c i t y  r e g i s t r a t i o n s  are  

f a s t e n e d  t o  t h e s e  t r a n s p o r t a t i o n  c o n d u i t s .  For t h i s ,  a s p e c i a l  w a t e r p r o o f  

c o n n e c t i o n  was d e s i g n e d .

At a c e r t a i n  d i s t a n c e  from t h e  f r e e - s t a n d i n g  p a l i s a d e ,  t h e s e  s u c t i o n  

p i p e s  a r e  s u sp e n d e d  on a l o c a t i o n  buoy from where t he  measurements  can be 

done.  Again,  t h e  same o p e r a t i o n a l  a r r angemen t s  f o r  t he  v e l o c i t y  and w a t e r  

sampl ing  p r a c t i c e  must  be r e s p e c t e d .  So a w a i t i n g  t ime of  a t  l e a s t  40 s 

b e f o r e  s ampl ing  i s  needed t o  g e t  a r e p r e s e n t a t i v e  sediment  c o n c e n t r a t i o n .  By 

means o f  f i v e  p a r a l l e l  pumps t he  samples  can be t aken  s i m u l t a n e o u s l y ;  so t he  

measurement  i s  an i n s t a n t  r e c o r d  of  t he  d i s t r i b u t i o n  of  t he  sed iment  c o n c e n ­

t r a t i o n s  and w a t e r  v e l o c i t y  ove r  t h a t  v e r t i c a l .



On t h e  bot tom p l a t e s  o f  t h e s e  p a l i s a d e ,  two bed load  sampl er s  a r e

mounted.  The d e t a i l e d  d e s c r i p t i o n  of  t h e s e  bot tom b o t t l e s  f o l l ows  in t he  nex t  

s e c t i o n .  Thi s  measur i ng  dev i ce  g i ves  t h e  o p e r a t o r  t he  o p p o r t u n i t y  t o  g e t

sediment  measurements  in sha l l ow wa te r  in an easy and a c c u r a t e  way.

c. The B o t t le  Sampler fo r  Bed Load

As men t ioned  in t h e  p r ev i ous  p a r a g r a ph ,  s o - c a l l e d  B o t t l e  Samplers  a r e

i n s t a l l e d  on t h e  bot tom p l a t e s  o f  t h e  p a l i s a d e .  These bed load  t r a n s p o r t  

measur ing d e v i c e s  can a l s o  be used as an i ndependen t  d i s p o s i t i o n ,  mounted on

d i s c r e t e  bot tom b a s e s .  The b o t t l e s  a r e  b a s i c a l l y  de s i gned  t o  measure t he  t ime

i n t e g r a t e d  sed i men t  t r a n s p o r t  near  t he  sea  bot tom,  t he  s o - c a l l e d  bed l oa d  

zone.  The o p e r a t i o n  o f  t he  b o t t l e  i s  based on t he  f lo w  p r in c ip le .  The l o c a l  

wa t e r  c u r r e n t  t o g e t h e r  wi th t he  e n t r a i n e d  sediment  t r a n s p o r t  in t h e  bot tom 

r e g i o n ,  e n t e r s  u n d i s t u r b e d  t h e  b o t t l e  t h r ough  the  i n t a k e  n o zz l e .  In t h e  

ge ome t r i c a l  a d ap t ed  body o f  t h e  b o t t l e  by r ed u c i ng  t h e  f low v e l o c i t y ,  t he  

sediment  p a r t s  s e t t l e  down, whi l e  t h e  wa t e r  c u r r e n t  c o n t i n u e s  h i s  way out

through t h e  back s i d e  t u b e s .  At t he  o u t f l o w  elbow p i e c e s  avoid t h e  r e v e r s e

f low t o  e n t e r  t h e  b o t t l e .

120

280 J5CL
150

580

Figure  3 : The B o t t l e  Sampler



By t h i s ,  one c o l l e c t s  a bot tom sediment  sample dur i ng  e . g .  12 h o u r s .  

Spe c i a l  a t t e n t i o n  should  be paid to  t h e  s t a r t - u p  and s top o p e r a t i o n  o f  t he  

measurement  : t h e  i n s t a l l a t i o n ,  t he  opening and c l o s i n g  wi th  a p lug and t he  

r e c o v e r i n g  o f  t h e  b o t t l e  demand a d e t a i l e d  i n s t r u c t i o n  f o r  t h e  o p e r a t o r -  

d i v e r .

A c l e a r  view on t he  c h a r a c t e r i s t i es of  the  bed load sed i men t s  and a 

q u a n t i t a t i v e  i d e a  on t h e  amount o f  t h e  t r a n s p o r t  nea r  t he  sea bot tom can be 

o b t a i n e d  from t h e  a n a l ys e s  o f  t he  c o l l e c t e d  samples .  By o r i e n t a t i n g  t he  

e n t r a n c e  n o z z l e s  of  e . g .  two b o t t l e s  in o p p o s i t e  d i r e c t i o n s  one can have a 

a de qua t e  d i s t i n c t i o n  between o f f s h o r e  and onshore t r a n s p o r t .  At t h i s  moment,  

c a l i b r a t i o n ,  v e r i f i c a t i o n  and c o m p a r i t i ve  s t u d i e s  a r e  worked ou t  in f u r t h e r  

r e s e a r c h .  Anyhow, t h e  main advan t ages  o f  t he  i n s t r um e n t s  a r e  i t s  easy  

m a n a g e a b i l i t y  and i t s  low c o s t  p r i c e .

BEACH

v i r ®
Mouths

o n -  en  o f f s h o r e

b ed  load

F i g u r e  4 : P o s i t i o n i n g  o f  B o t t l e  Sampler  and P a l i s a d e

4. SOME ANALYTIC CONSIDERATIONS ABOUT THE MEASUREMENTS

F i r s t ,  a g e n e r a l  impres s i on  o f  t h e  measured d a t a  over  a comple t e  t i d a l  

c y c l e  i s  d i s c u s s e d .  As shown in f i g u r e  5 and 6,  t he  wa te r  h e i g h t  h [m] , t h e  

w a t e r  v e l o c i t y  U [m/s]  and t he  t o t a l  sediment  c o n c e n t r a t i o n  C [ g / 1 ]  as 

measured from a gauging ves se l  d u r i n g  two 13-hours  measur ing campaigns ,  

f o l l ow  t h e  e x p e c t e d  p a t h .  To o b t a i n  a c h a r a c t e r i s t i c  pa r amet e r  f o r  t h e  f low 

and sed i men t  c o n c e n t r a t i o n  over  t he  v e r t i c a l ,  t he  mean va l ue  over  t h e  wa t e r  

dept h  h i s  c a l c u l a t e d .
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Fi g u r e  5 : Evo l u t i on  over  t i d a l  c y c l e  - Loca t ion  Coast
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Fi gu r e  6 : Evo l u t i on  over  t i d a l  c y c l e  - Loca t ion Zwin Ent rance
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The w a t e r  v e l o c i t y  U i s  maximal about  1 hour  b e f o r e  high wa t e r  or  low 

wa t e r  l e v e l .  The va l ue  o f  Ufl by f lood  i s  from 1.5  t i l l  2 t imes  t h e  maximum 

v e l o c i t y  n e a r  low wa t e r  Ulw. The peak to  t h i s  maximum va l ue  Ufl i s  much 

s h a r p e r  under  f l o o d  c o n d i t i o n s ,  wh i l e  f o r  ebb t h i s  maximum v e l o c i t y  ULu i s  

r each  a f t e r  a f l a t t e r  t op .  The wa t e r  v e l o c i t i e s  r eac h  t h e i r  minimum v a l u e s  

around s l a c k  t i d e ,  about  1 hour  a f t e r  low wa te r  and 2 hours  a f t e r  high w a t e r .

In t h e  e v o l u t i o n  o f  t h e  mean t o t a l  sediment  c o n c e n t r a t i o n  a g e n e r a l  

d e l ay  o f  abou t  1 hour  t o  t h e  v e l o c i t y  e v o l u t i o n  can be seen .  So t h e  ex t reme 

va l ue s  o f  t h e  c o n c e n t r a t i o n  a r e  s i t u a t e d  about  one hour  a f t e r  t h e  maximum/mi­

nimum v e l o c i t i e s .

Second l y ,  a more d e t a i l e d  s tudy  on the  v e l o c i t y  and sediment  c o n c e n t r a ­

t i o n  p r o f i l e s  in  one l o c a t i o n  i s  worked o u t .  Some t h e o r e t i c a l  c a l c u l a t i o n s  

a r e  compared wi t h  t h e  measurements  in s i t u .  For t h e  c a l c u l a t i o n  o f  t he  

v e l o c i t y  p r o f i l e  over  a v e r t i c a l ,  t h e  t h e o r e t i c a l  approach from Prandtl -  von 

Karman was used .  The ma themat ica l  f o r mu l a t i o n  g i v e s  t h e  v a r i a t i o n  o f  t he  

wa t e r  v e l o c i t y  wi t h  t h e  h e i g h t  above t h e  bot tom :

U = X In { z / z 0)
is .

wi th  U 

K 

u* 
z„

w a t e r  v e l o c i t y  on h e i g h t  above sea bot tom [m/s]

von Karman c o n s t a n t  = 0 .4

bot tom f r i c t i o n  v e l o c i t y  [m/s]

h e i g h t  above bot tom where t he  v e l o c i t y  becomes ze ro  [m]

Th i s  v e l o c i t y  p r o f i l e ,  a l s o  c a l l e d  t he  l o g a r i t h m i c  p r o f i l e ,  i s  g e n e r a l l y  

a c c e p t e d  t o  d e s c r i b e  t h e  v e r t i c a l  v e l o c i t y  e v o l u t i o n  in c o a s t a l  w a t e r s ,  where 

a combi na t i on  o f  c u r r e n t s  and wave- induced f lows o cc u r s  [ 4 ] .

A f t e r  a n a l y s i n g  t he  wa t e r  s amples ,  t h e  t o t a l  c o n c e n t r a t i o n  o f  suspended 

sed iment s  can be c a l c u l a t e d  in each measur ing l o c a t i o n .  For eve r y  v e r t i c a l  

p o s i t i o n  t h e  sed iment  p r o f i l e  over  t h e  w a t e r  depth can be c a l c u l a t e d  from the  

s o - c a l l e d  R o u s e - eq u a t i o n  [2] :
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C = Ca x h _ ^  x  a
h  -  a

where : C : t o t a l  sediment  c o n c e n t r a t i o n  in suspens i on  [ g / l ]

z : h e i g h t  above the  bot tom [m]

h : l o c a l  wa te r  depth [m]

Ca : c o n c e n t r a t i o n  in t he  r e f e r e n c e  l o c a t i o n  a t  h e i g h t  a [ g / l ]

above bot tom 

S : s us pe ns i on  number
v .

ß x  K x  U,

wi t h  ws = p r e c i p i t a t i o n  v e l o c i t y  o f  suspended sediment  [m/s]  

ß = 1 + 2 x
w „

U.

K = von Karman c o n s t a n t  = 0 . 4

Thi s  e q u a t i o n ,  v e r i f i e d  and used by Pacheco-Ceballos f o r  c o a s t a l  w a t e r s

[ 3 ] ,  assumes a p a r a b o l i c  v a r i a t i o n  of  t he  f l u i d  mixing c o e f f i c i e n t  eç ove r  

t he  wa t e r  h e i g h t ,  s t a r t i n g  from a l o g a r i t h m i c  v e l o c i t y  p r o f i l e  and a l i n e a r  

s h e a r  s t r e s s  d i s t r i b u t i o n .

The f o l l o w i n g  f i g u r e s  7,  8 and 9 show some r e s u l t s  o f  t h e  above d e s c r i ­

bed a n a l y t i c a l  approach t o  t he  measurement s .  These t h e o r e t i c a l  f o r m u l a t i o n s  

are  shown t o  be in very  good agreement  wi th  t he  c o r r e s po n d i n g  measurements  in 

s i t u .
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ANALYTIC -  MEASURED VERTICAL VARIATION
WATER VELOCITY &  SEDIM ENT CONCENTRATION
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Figure  9 : A n a l y t i c  - Measured V e l o c i t y  and Conc e n t r a t i on  P r o f i l e s

around S Iack  Tide

Around s l a c k  t i d e ,  as  shown in f i g u r e  9,  t he  sediment  c o n c e n t r a t i o n  

p r o f i l e  as wel l  as t he  v e l o c i t y  d i s t r i b u t i o n ,  i s  n e a r l y  c o n s t a n t  o ve r  t he  

w a t e r  de p t h ;  w h i l e  nea r  high and low w a t e r  t he  p r o f i l e s  have a more l o g a ­

r i t h m i c  a s p e c t .

At low w a t e r ,  one can assume t h a t  t h e  impact  o f  wa t e r  waves seems to  

have a g r e a t e r  i n f l u e n c e ,  but  t h i s  as sumpt ion i s n ' t  c l e a r l y  d i s t i n g u i s h e d  

from t h e  measurement s .  T h e o r e t i c a l l y ,  t h e  wave f o r c e  can induce  a g r e a t  

amount o f  s e d i me n t  t r a n s p o r t  s i n c e  in t h e  r a t h e r  small  wave boundary l a y e r  

t he  t u r b u l e n c e  and t he  s he a r  s t r e s s  a r e  very  g r e a t .  So, i t ' s  as sumable  t h a t  

by lower  w a t e r  de p t hs  t h e  i n f l u e n c e  o f  t he  wa te r  wave f o r c e  d e c r e a s e s .  

F u r t h e r  measurement s  and l a b o r a t o r y  e xpe r i men t s  must v e r i f y  t h e s e  t h e o r i e s

[ 4 ] .

Once t h e  a n a l y t i c  v e l o c i t y  d i s t r i b u t i o n  over  t he  v e r t i c a l  i s  known, 

t o g e t h e r  wi th  t h e  sed iment  c o n c e n t r a t i o n  p r o f i l e ,  t he  t o t a l  sed iment  t r a n s ­

p o r t  amount can be c a l c u l a t e d  as t h e  p r o d u c t  of  both t h e s e  v a l u e s .  By t h i s ,  a 

good idea  o f  t h e  sed iment  movements a n d / o r  p r o p e r t i e s  over  some l o c a t i o n s  can 

be ach i eved  and v e r i f i e d .



13

5.  CLOSURE

This  pape r  g i v e s  a genera l  view on some p r a c t i c a l  a p p l i c a t i o n s  and 

o p e r a t i o n  modes f o r  in s i t u  measurements  o f  sed iment  t r a n s p o r t  along our  

Be l g i an  Coas t .  P r a c t i c a l  measur ing d e v i c e s  as t he  bottom sample b o t t le s  or  

t he  sediment sampling p a lisade  are  s p e c i a l l y  adapted  i n s t r u m e n t s  f o r  measu­

r i n g  sediment s  under  sea c o n d i t i o n s .  The a n a l y t i c a l  e l a b o r a t i o n s  prove the  

a cc u r acy  o f t h e s e  measurements  and s ug g e s t s  new deve l opment s  f o r  t he  n ea r  

f u t u r e .
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MEASUREMENTS OF SEDIMENT TRANSPORT 
ALONG THE BELGIAN COAST

SAMENVATTING : SEDIMENTTRANSPORTMETINGEN LANGS DE BELGISCHE KUST

In h e t  k a d e r  van een u i t g e b r e i d e  onde r zoe ksopd r ac h t  werden he t  a fge l open  

j a a r  l angs  de B e l g i s c h e  kus t  en k e l e  in s i t u  meetkampagnes g e o r g a n i s e e r d .  In 

deze b i j d r a g e  wor d t  k o r t  een o v e r z i c h t  gegeven van de p r a k t i s c h e  v e r w e z e n l i j ­

kingen b e t r e f f e n d e  de s e d i m e n t t r a n s p o r t  m e e t o p s t e l l i n g e n .  De i n t r o d u k t i e  van 

een s p e c i f i e k  b e m o n s t e r i n g s s t a k e t s e l  voor  met ingen in de s u r f z one  en de 

o n t w i k k e l i n g  van een eenvoudige  b e m o n s t e r i n g s f l e s  voor  bodemt ranspor t  

s ch e t s e n  de o p e r a t i o n e l e  moge l i j kheden  van een adekwate met ing op zee .

De t h e o r e t i s c h  ge f undee rde  verwerking  van de meetgegevens t o o n t  de 

a k k u r a a t h e i d  van de met ingen aan.  Zowel h e t  l o g a r i t m i s c h  Prandtl - von Karman 

snel  h e i d s p r o f i e l  a i s  de s e d i m e n t c o n c e n t r a t i e v e r d e l  ing volgens  Rouse (Pacheco- 

C e b a l l o s )  b l i j k e n ,  binnen de v o o r z i e ne  me e t f ou t e n ,  in goede overeenstemming 

t e  z i j n  met de u i t g e v o e r d e  me t ingen.

SYNTHESE : MESURES DU TRANSPORT PES SEDIMENTS LE LONG DE LA COTE BELGIQUE

Dans l e  c a d r e  d ' u n e  mi s s i on  de r e c h e r c h e  e x t e n s i v e  l e  long de l a  c ô t e  

Belge,  que l ques  campagnes de mesure on t  é t é  o r g a n i s é e s  l ' a n n é e  pas s ée .

Cet  a r t i c l e  p r é s e n t e  un sommaire des  r é a l i s a t i o n s  p r a t i q u e s  l o r s  de ces  

campagnes,  avec l ' u t i l i s a t i o n  de p l u s i e u r s  montages s p é c i f i q u e s .  Par exemple,  

l a  f a b r i c a t i o n  d ' u n  système à p r i s e s  l a t é r a l e s  m u l t i p l e s  d ' é c h a n t i l l o n s  pour  

l e s  mesures  au v o i s i n a g e  de l a  p l a g e  e t  l e  développement  d ' u n e  b o u t e i l l e  

s imple  pour  l a  mesure  du c h a r r i a g e  su r  l e  fond de l a  mer donnent  un aperçu 

su r  des  p o s s i b i l i t é s  o p é r a t i o n n e l l e s  d ' u n e  mesure a p p r op r i é e  s u r  l a  mer.

Le t r a i t e m e n t  des données  basé  s u r  des  l o i s  t h é o r i q u e s  conf i rme l a  

p r é c i s i o n  des  m e su re s .  Aussi  b i en  l e  p r o f i e l  l o g a r i t h m i q u e  de l a  v i t e s s e  

d ' e a u  se lon  P ra n d t l -v o n  Karman que l a  d i s t r i b u t i o n  de l a  c o n c e n t r a t i o n  des 

séd iment s  en s u s p e n s i o n  s e l on  Rouse (Pacheco-Ceballos) c onco r de n t ,  dans l a  

marge de p r é c i s i o n  a t t e n d u e ,  avec l e s  mesures  e f f e c t u é e s .


