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Abstract

Work reported here  forms part  of the  EU MAST3 INDIA1 project  (Inlet  Dynamics Initiative: 
Algarve), s tudying the  dynamics of a small,  highly dynamic  tidal inlet in the  Ria Formosa,  
Algarve, Portugal,  O'Connor  e t  al., 1999, Figure I. Using the  mult i - sensor  PIP (POL In s t rum en t  
Package) deployed a t  various positions in the  Barra Nova inlet f rom a small j ack-up  barge, 
Figure 2, detai led c on tem poraneous  m e a s u r e m e n ts  of hydrodynamic condit ions,  bedforms and 
suspended  sed im en ts  have been obtained. The pr imary focus of this paper  concerns in situ 
m e a s u r e m e n t s  of suspended  sed im en t  concentrat ion profiles and the  wavelength,  ampli tude 
and migration ra te s  of bedforms m easu red  using the  SSS and ARP instruments .

1-Instruments

Instrumentat ion  on the  PIP consis ted of: a p ressure  s enso r  to  m e a s u r e  waves ;  two se t s  of 
e lectromagne t ic  cur rent  m ete rs ,  ECM’s, a 3D high resolution coheren t  Doppler (HRCD) sys tem ,  
and two acoust ic Doppler velocimeters ,  ADU, to m e a s u r e  wave-cu r ren t  flows; an acoust ic ripple 
profiler (ARP) and a sec to r  scanning sona r  (SSS) device to m easu re ,  bedforms;  and  th ree  
acoust ic  backsca t te r ,  ABS, inst ruments  and a vertical a rr ay  of 8 pump sampling nozzles to 
m ea s u re  the  concentrat ion of suspended  sed im ent ,  (Williams e t  a l . ,1999) ,  Figure 3. The PIP 
was  deployed th rough the  barge  moon pool and was positioned a t  known height above  the  bed 
by m e a n s  of a hydraulic carr iage. This permit ted ins t ruments  to be raised and lowered relative 
to the  local bed elevation as  ripples migrated.  M easurements  were obtained a t  t h ree  locations in 
t he  inlet, Figure 4.

2-Results

During periods of s t rong tidal flows when d e p th -m ea n  flow exceeded  3 m /s ,  individual m ega-  
r ippes /dunes  were observed  to migrates  a dis tance of approximately  4 m in 2.5 hours.  On o ther  
occasions, when waves  pene tr a ted  the  inlet, complex bedform as se m b la g e s  were observed.  
Resul ts indicate a complex feedback  be tween  evolving bed morphology, local hydrodynamic 
condit ions and rat es  of sed im en t  t ransport ,  Bed s h e a r  s t r e s se s  and a p p a re n t  bed roughness  
va lues  have been calculated a t  locations over  the  surface of migrating bedforms using log- 
profile, eddy  correlat ion and TKE methodologies ,  Figure 5 and Figure 6. In particular,  use  of 
HRDC da ta  has  permit ted examinat ion of detai led flow struc ture  over  bedforms a t  a spatial  and 
t emporal  resolution which until recently has  only possible in the  laboratory.  The temporal  
character is t ic  of the  u, v and w tu rbu len t  flow com ponen ts  have been used to invest igate  
turbu lence  s t ruc ture  over  migrating bedforms in current-on ly and wave-cu r ren t  flow conditions. 
Resul ts c om pare  favourably with existing models  of flow over  irregular  surfaces .  Temporal  and 
spatial  pa t t e rns  of suspended  sed im en t  t ranspor t  over  bed forms have  been examined  using 
ABS data .  These  ana lyses  have permit ted the  test ing of models  to predict  C-profiles and 
sed im en t  t ransport ,  Figure 7.
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Figure 1 a) Location o f  the Barra N ova  inlet, Ria Form osa, A lgarve, Portugal;
b) aerial view  o f  the Barra N ova approxim ately 12 months before the 
start o f  the field  cam paign
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Figure 2 Scacore *jack-up' barge: a) plan view  ; b) side elevation; c) tow age to the Barra Nova;
d) barge at location 2 at high water looking north-east; and e) barge at location 2 at low  
water looking west.
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F igu re  3  P IP  sc h e m a tic  a ) front e le v a tio n ; a n d  b ) s id e  e le v a tio n ,
c )  PIP  on  d eck  o f  the barge and d )  PIP  d e p lo y m e n t at 
lo w  sla ck  w ater. 2 7  January. 1999 .
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Figure 4  L ocations o f  PIP m easurem ents in the Barra N ova from DGPS: 1 ) 36° 5 9 .2 9 9 4 3 ’N , 7° 5 7 .8 6 5 4 3 ’W;

2) 36° 5 9 .2 9 4 0 0 ’N , 7° 5 7 .9 1 2 4 2 ’W; and 3) 36° 5 9 .2 8 5 3 2 ’N, 7° 5 7 .9 0 9 3 7 ’W (Depth contours in 
m etres below  low  water).
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Figure 6  Measured TKE profiles above ripples

I . O i

0 . 1 ,

I  0.01-1
'n  l.O-r

0 . 1-

0.01J
0.001

\  \\
V  *  \
X ¿ ¿

MV S s..
*■

\ \
\  ■ 'f!>« \ <

V v»

\ V.
■ '  A ' *

0.01 0.1 
c  (g/l)

1.0

Figure 7 Measured suspended sediment concentration profiles above ripples
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