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Abstract

The Acoustic Doppler Velocimeter (ADV) is a relatively new instrument that was designed to measure velocity in the laboratory and has been used in the natural environment in benthic boundary layers. It depends on scattering material that follows the water motion and provides a sufficient density contrast to scatter high frequency sound. Few studies have attempted to use this instrument in the water column with marginal success. Previous studies which profiled an ADV in the water column discovered that the orientation of the transmit beam relative to the mean velocity could cause decorrelation of the pulse-pair correlation. This study presents data taken with a Nortek vector ADV in a phytoplankton bloom in a mode water eddy in the Atlantic Ocean.

1.0 Introduction.


In Ciochetto et al (2006) it was discovered that poor signal quality from an Acoustic Doppler Velocimeter (ADV) in the water column was not completely due to a lack of scattering material in the water or its acoustic characteristics. They found that the orientation of the ADV transmit axis relative to a mean flow could produce significant decorrelation of the pulse-pairs. The ADV has sufficient scattering material in the benthic boundary layer but when an ADV is vertically profiled, moored or otherwise used in the environment of the water column the applicability of the instrument is still in question.


This short note presents results from towing a Nortek Vector ADV through the water along a constant density surface in a phytoplankton bloom in a mode water eddy from a ship of opportunity. Brief tests performed previously at the Nortek facility indicated that the reduction in the correlation due to translation of the ADV is a function of the velocity range and probe orientation. The user specified velocity range sets the separation between pulses in pulse-pairs or the dwell time (Lhermitte and Serafin 1984). The dwell time is related to all known de-correlation mechanisms. It was discovered that the magnitude of the effect is a function of the probe orientation, which was subsequently verified by Ciochetto et al. (2006). The decorrelation is greater when translating the ADV if the mean velocity of the probe is aligned with the transmit axis. This implies that the de-correlation is due to an acoustic (geometric) effect and is not fundamentally related to the signal processing. Ciochetto et al. (2006) verified this decorrelation mechanism but were unable to obtain sufficient data to make recommendations as to the use of the ADV in the water column. In the present study, experiments were made to determine the impact of probe orientation and dwell time on the data quality to determine the applicability of the ADV in the water column.


Section 2 outlines the methods used and the location of the study. Section 3 presents the results, which are discussed in section 4. Section 5 summarizes this work and presents the conclusions.

2. Methods

Data were taken during sampling of a phytoplankton bloom in a mode water eddy south west of Bermuda (  oN,  oW) from R. V. Oceanus. 

Location

Depth

tow speed

ADV settings for the tests

(I did not do a direct comparison of orientation on 3 Sep 2003… so one may argue that the particle characteristics changed and improved the data quality! So I will have to do the direct probe orientation test here. I should do that at the best settings. I also want to look at the influence of velocity range, it has to be greater than the tow speed for the orientation.)

parallel, 4 hz, 2 m/s, 18 mm

perpandicular, 4 hz, 2 m/s, 18 mm

particle characteristics

3. Results

4. Discussion
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