 CCGS Louis S. St- Laurent, cruise 2005_04
LADCP measurements report

During the 2005_04 cruise of CCGS Louis S. St- Laurent measurements by means of a Lowered Acoustic Doppler Current Profiler (LADCP) were performed. Measurements were conducted together with the CTD casts. The self recording RDI, 307.2 kHz device nr 3313 were attached to the rosette frame. The down-looking LADCP measured currents in 20 depth cells, each cell 10 m thick. In vicinity of the bottom, bottom track were used. Vertical speed rate of the rosette was always less than 1 m s-1. LADCP data were read directly after profiling. CTD records from Seabird 9/11 device were used to determine the ship position (from NMEA protocol registered every scan) and LADCP depth (from CTD pressure and time records). LADCP data were processed using LDEO software. In the period of 04.08.2005- 30.08.2005, 42 LADCP casts were performed (Fig.1).
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LSL 2005_04. LADCP stations.


Fig. 1. Positions of LADCP stations during the 2005_04 cruise of CCGS Louis S.St-Laurent.

On the basis of the CTD and LADCP data, quasi-synoptic field of the sea currents in investigated region were obtained. Calculations were performed several times, using various averaging levels. The most reliable data were obtained averaging currents over the 50 meters thick layers. Choosing so thick layer (5 times thicker than thick of registered cell) was necessary, because of very week signal (backscattering) in deep layers of the Arctic Ocean. Below the 2000 m depth, amount of reiterated useful data dramatically decreases, probably because of lack of particles reflecting sound (Fig 2, Fig 3). Especially layer between 2500 – 3500 m is clear. Also measurements error increases in this layer. Over the bottom, the quality of signal increases slightly.

[image: image2.emf]
Fig. 2  Profile of the currents U-component at deep station.
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Fig. 3 Target strength (backscattering), range of LADCP and measured velocity error.

Presented results are averaged every 50 m. Calculations were conducted in the way aiming to limit measured velocity error. The results are preliminary and data will be processed. Current profiles are stored as ‘.lad’ files in the directory ‘\res50\’.
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LSL 2005_04. LADCP currents. Level 100 m.


Fig. 4 LADCP current vectors at 100 m.

In the upper layer, high currents velocities were obtained. At 150° W meridian and west of this meridian, currents reached up to 24 cm/s (station 21). Flow along the eastern border of the Morthwind Ridge is visible. Intensive inflow into the Canada Basin in the Barrow Canyon region was observed. In south-eastern part of investigated region, outflow into the Canadian Archipelago exists. Possible errors of calculated currents in this layer are large.


Currents pattern at 200 m is similar to those at 200 m (fig 5). Also at 500 and 1000 m currents pattern is similar, but velocities smaller (fig 6, fig 7). Obtained results show high spatial variability of measured currents. Casts repeated in the same places show also high temporal variability of currents in this region. Besides, the pictures do not present the ‘pure’ synoptic view; the whole cruise and measurements were conducted within one month.
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LSL 2005_04. LADCP currents. Level 200 m.

 
Fig. 5 LADCP current vectors at 200 m.
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LSL 2005_04. LADCP currents. Level 500 m.


Fig. 6 LADCP current vectors at 500 m.
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LSL 2005_04. LADCP currents. Level 1000 m.


Fig. 7 LADCP current vectors at 1000 m.

All this results are contaminated by the high error. The first source of the error is method of measurements – profiling slow currents from moving platform can’t be exact, the second source is mentioned weak backscattering in deep waters. Also problems with compass calibration may give additional errors. Compass was correctly calibrated during the ice station, after performing cast nr 31.


The less contaminated results are barotropic velocities – mean velocity of the whole water column. It can’t give several mass transports or velocities, but gives good picture of whole basin dynamics (fig 8).
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LSL 2005_04. LADCP barotropic currents.


Fig. 8. Mean for the whole water column LADCP current vectors.

Some, limited validation of the results may be performed by comparing the calculated surface currents with the ship drift. Results are presented at fig. 9. LADCP data does not reveal exactly surface currents (100 m depth). Also ship drift do not show surface currents, but also drift caused by wind. Meteorological data will be used to estimate this factor.  
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LSL 2005_04. Ship drift and LADCP currents at 100 m.


Fig. 9. Mean ship drift velocity during cast (black arrows) and LADCP measured currents at 100 m.

Preliminary calculations of the geostrophic currents were conducted as well. Mesoscale activity is apparent  (fig 10) and may influence the synoptic LADCP observations. However the CTD measurements horizontal resolution is too low for proper resolving the mesoscale structures. XCTD data may improve these calculations. 
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LSL 2005_04. Salinity, LADCP and geostrophic currents at 200 m.


Fig. 10. Salinity field, LADCP and geostropic currents (NML = 1000 m) at 200 m.

All collected LADCP raw data as well as processed results were registered on the CD and supplied the cruise Chief Scientist. Works with the data, especially CTD data (baroclinic currents) and LADCP data (detiding, developing methods of better using the bottom track, comparison backscattering with water mass properties ) will be continued.
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