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Experimental apparatus and techniques

Motivation

Experiments will take place on a 1m 
diameter turntable. Flow impacting 
the canyon will be triggered by an 
oscillatory modulation of the rotation 
speed of the table.

3D velocity profiles in the canyon 
and on the bottom and wall boundary 
layers (turbulent processes) will be 
obtained from Acoustic Doppler 
Velocimeter. Flow at the shelf break 
and above the canyon head levels 
will be characterized by means of 
Particle Image Velocity, and density 
fluctuations in the canyon by means 
of conductivity sensors. A new 
technique-Altimetric Imaging Velocity 
[Afanasyev (2011)]-is aimed to be 
used for surface currents 
measurement.
 

Alongshore current oscillation trigger upwelling (or downwelling) event 
due to the presence of a submarine canyon. This oscillation can be the 
result of a change in wind pattern or of the propagation of coastal 
trapped waves. The general process has been widely studied with 
laboratory experiments, numerical models or field observations 
[Hickey, Boyer, Allen, Pérenne, Codiga, MacCready, Kämpf, 
Haidvogel, Blaines]. Canyon upwelling is supported by along-slope 
flow traveling against the direction of coastal Kelvin wave propagation, 
whereas currents running in the opposite direction introduce transient 
downwelling. A typical upwelling or downwelling scenario over a 
canyon can be broken down into 3 phases: an initial time-dependent 
response as the shelf-break flow increases, an advection dominated 
response during the time when the shelf-break flow is reasonably 
steady and a relaxation phase when the shelf-break flow decreases.

Previous works on the general circulation in the area of study will be 
used to characterize the flow to be generated in the laboratory, 
together with physical processes:

● Coastal trapped waves, [Hallock et al. (2009)] as along-slope, 
westward-propagating baroclinic Kelvin waves.

●  Currents driven by local and remote winds and cyclonic eddies 
associated with the Loop Current extension and Loop Current rings 
[Teague et al. (2006)]

● Two dominants modes of circulation [Wang  (2003)]: a ‘‘single-eddy’’ 
mode (associated with the mesoscale eddy traveling around the Loop 
Current crest and trough), in which currents are concentrated at the 
foot of the canyon, and an ‘‘eddy-pair’’ mode (associated with the 
intrusion of Loop Current crest and trough over the west Florida 
shelf), in which one eddy is at the foot of the canyon and the other, a 
counterrotating eddy, is over the head of canyon.

   

The  observed  traveling 
paths  of  the  oil  spill  from 
the  recent  Deepwater 
Horizon incident suggested 
that  the  DeSoto  canyon 
plays  a  key  role  into  the 
exchange  between  the 
deep-water  ocean  and  the 
shelf.  The goal  here is to 
develop an experimental     
 
  

Background

The aim is to understand the flow dynamics in the canyon and find out 
the physical process(es) responsible for carrying deep material from 
offshore to the shallow waters of the continental shelf.

Objectives

This laboratory investigation is not to carry another experiment on a submarine 
canyon. Based on the background studies, the main purposes of carrying this 
experimental work is to

1. Evaluate the effect of the Loop Current and its eddies on the canyon. 
2. Investigate the details of the bottom boundary layer (e.g., Reynolds stresses) 
and relate the same to the motion fields developed outside these layers

Output

The currently designed experiments aim to give sensitive results to be used as 
benchmark for the ongoing development of numerical models. Later on, those 
results will also be compared with the data analysis frommoorings deployed for 
bottom boundary layer transport in canyon.

set-up able to simulate the interactions of the regional circulation with 
the bathymetry of the DeSoto canyon.
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