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Introduction
In the last decades, a growing concern has been given to coastal studies dealing 
with erosion’s risk, marine pollution, integrated coastal zone management and
protection, marine energetic resources exploitation, ... In order to support 
operational monitoring of coastal currents, ADCPs have been used in towed bodies 
for some time because the towed systems allow measurements closer to the coast 
than measurements from hull-mounted ADCP of research vessels. They also 
provide a quiet and stable sensor platform that can be deployed from different 
vessels. The present study describes the assessment of a new towed Acoustic 
Doppler Current Profiler (ADCP) system by comparison with measurements from a 
hull-mounted ADCP on the RV Téthys II off Toulon (south of France) on June,12 
and 13 2009. 
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Figure 1 : a/ Launching of the towfish structure into water, b/ towfish structure installation on the
starboard of the RV Téthys II.
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System description
The towfish structure (figure 1.a), designed by IFREMER, was towed at speeds of 1 
to 2,5 m/s and at a depth of 1 to 2 m along the starboard side of the vessel to avoid 
wake interference (figure 1.b). Current data were simultaneously recorded with the 
300kHz ADCP mounted on the towfish and the vessel-mounted 150kHz ADCP. 
They were collected in 4 m bins and 1 s pings that were averaged in 30 s 
ensembles for the towed ADCP and 60 s ensembles for the hull-mounted ADCP, 
with a maximum vertical range of a hundred of meters. Navigation was carried out 
with a Global Positioning System (GPS).

Assessment of the towed ADCP measurements
The comparison  between the towed ADCP minute-averaged data set and the hull-mounted ADCP 60 s ensemble data set shows a good agreement along
the different tracks. Figures 2 and 3 illustrate such good results for a southeast-northwest track off the harbor of Toulon.

Figure 2 :  Vertical sections of the a/, c/ west-east (u) current component (m/s) and b/, d/ 
north-south (v) current component (m/s) measured on June 2009 respectively by the hull-
mounted ADCP and the towed ADCP along the track on figure 3. 

Figure 4 : Variation of the a/ west-east current component 
measured at 31m by the towed ADCP as a function of the west-
east current component measured at 31m by the hull-mounted
ADCP, and of the b/ north-south current component measured
at 31m by the towed ADCP as a function of the north-south
current component measured at 31m by the hull-mounted
ADCP. The green lines are the linear fits :
u (towed) = 0.7885 * u (hull-mounted) - 0.0146 and
v (towed) = 0.7107 * v (hull-mounted) + 0.0107.

The vertical structure of the current (figure 2) is identical whether measured by the hull-mounted ADCP or by the towed ADCP. Indeed, the hull-mounted
ADCP data set exhibits surface currents (figure 3.a) that are not in phase with bottom currents (figure 3.b) between 6,02°E and 6,08°E, which is well
detected by the towed ADCP. The horizontal current shear at depth (figure 3.b) is also precisely measured by the towed ADCP.

Calculations of correlation between the currents measured by the hull-mounted ADCP and by the towed ADCP enhance high values, even at depth, with
correlations varying in a range of about [0,6-0,9] from the surface to 60 meters depth. Correlations between the west-east current components are greater
than correlations between the north-south current components. This is probably due to the drift in the heading source between the gyrocompass of the RV 
Téthys II and the ADCPcompass of the towed ADCP. Figure 4 illustrates this better correlation of the west-east current components by the comparison of
the currents measured by the hull-mounted ADCP and the towed ADCP at the depth of maximum correlation for the track drawn on figure 3. Moreover, a 
linear fit shows that currents measured by the towed ADCP are slightly underestimated with respect to those measured by the hull-mounted ADCP.
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Figure 3 : Horizontal currents at a/ 19m and b/ 39m measured by the towed
ADCP (blue) and the hull-mounted ADCP (red) on June 2009.
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Tests have also been carried out to study the consistency of the towed ADCP measurements under various ship’s speeds : 1 m/s, 2 m/s and 2,5 m/s. They
reveal that from ship speed of 1m/s to ship speed of 2,5 m/s results are very good with percent good greater than 96% on the entire depth (data not
shown). Results at a ship speed of 2m/s are slightly better (data not shown). This ship speed is thus the speed we recommend to go to use the towfish
structure.

Conclusions and perspectives
A very good agreement is obtained between currents measured by a hull-mounted ADCP and by a towed ADCP, with values of correlation reaching 0,9. This 
towed ADCP system is thus operational to provide measurements of quality for coastal studies and validation of 3D hydrodynamical model. Further tests 
should be done on the depth of immersion of the towfish structure to optimize its use in coastal regions.


