A13.5 (2010) LADCP cruise report

A University of Hawaii (UH) system was used to collect Lowered Acoustic Doppler Current Profiler (LADCP) data. Preliminary processing was completed during the cruise using a Lamont-Doherty Earth Observatory (LDEO) LADCP software.

LADCP System Setup

One 24-bottle CTD rosette was used during the whole cruise. On deck, the rosette laid on a platform that can be tracked in and out the hangar. This system was necessary for LADCP operations as the LADCP cables are purposely short (to limit noise) and could not have reached the rosette outside the hangar.

The rosette has two WH300-kHz LADCP, one up-looker and one down-looker, and an oil-filled 58V rechargeable lead-acid battery pack. The installation on deck consisted of a Lenovo S10e  for data acquisition and processing, as well as a TDK-Lambda battery charger/power supply. The LADCP heads and battery pack were mounted inside the 36-bottle rosette frame and connected using a custom designed, potted star cable assembly. One head (master) was placed looking downward underneath the bottles at approximately the same height as the CTD instruments, the other head looking upwards (slave) above the bottle trigger mechanism. The battery pack and LADCP were mounted on opposite sides of the rosette frame center to avoid unequal balancing.

Power supply and data transfer was handled independently from any CTD connections. While on deck the instrument communication was set up by means of a network of RS-232 and USB cables, using LDEO LADCP software for instrument control, data transmission and processing (using version IX_6beta) in Matlab [Thur08].

The set up of the two LADCP heads follows the master-slave set-up: one instrument (master) dictates when the second instrument (slave) starts and stops to ping. For deployment, the slave was first prepared and started to ping only once the master did. For retrieving the data, the master was first stopped to ping which immediately stopped the slave. The command files of the master and slave are shown below:

	up-looker (slave) instrument
	down-looker (master) instrument

	CR1
	CR1

	WM15
	WM15

	TC2
	TC2

	TB 00:00:02.00
	TB 00:00:02.00

	TE 00:00:00.80
	TE 00:00:00.80

	TP 00:00.00
	TP 00:00.00

	WP 1
	WP 1

	WN20
	WN20

	WS0800
	WS0800

	WF0800
	WF0800

	WV330
	WV330

	EZ0011101
	EZ0011101

	EX00100
	EX00100

	CF11101
	CF11101

	SM2
	SM1

	SA001
	SA001

	ST0
	SW05000


In the command file, SM1 and SM2 tell which instrument is the master and slave, respectively. The slave was set-up to ping 500 ms *after* the master in order to avoid interference: this is indicated by SW05000 in the master file.

At the beginning of the cruise, it was necessary to assure that the LADCP and CTD acquisition computer clocks be both in sync with the ship clock to assure that the absolute time recorded by the CTD and LADCP be the same.

LADCP Operation and Data Processing

On arrival at each station the LADCP heads were switched on for data acquisition by using the LADCP software. Then communications and power cabling were disconnected and all connections were sealed with dummy plugs. After each cast the data cable and the power supply were rinsed, reconnected, the data acquisition terminated, the battery charged, and the data downloaded by using the LADCP software. It took about 20 minutes to download the data from each data and during this time, the new battery was fully charged. 

Immediately after each cast, a preliminary processing was executed, combining CTD, GPS, and shipboard ADCP data with the data from the LADCPs to produce both a shear and an inverse solution for the absolute velocities. The preliminary processing produced velocity profiles, rosette frame angular movements, and velocity ascii and Matlab files. Plots and data files were put on a website that can seen by all local computers.

Problems

No major problem was encountered. On station 12, the communication fails between the computer and the down-looker instrument so the cast was done only with the up-looker with no master-slave set up. Communication was re-established afterward. 

For stations 72, LADCP data were taken for CTD cast #1 (from surface down to bottom then up to 1600 m) and #2 (1600 m up to the surface). CTD cast #1 and #2 were part of the same physical cast and CTD data acquired from the CTD group from both casts were merged to form one complete cast, renamed cast #1 for LADCP processing. It is believed that the official CTD data will be similarly merged and renamed. No LADCP data were taken for CTD cast #3 --which will be renamed cast #2 in the final version of the CTD data.

A similar procedure was followed for station 79 except that LADCP data were acquired for CTD cast #3. The official cast will be the first one.

For station 82, there were two CTD casts, one full, one down to 1600 m only. LADCP data were acquired in both cases and the official cast will be the first one. 

Between 102 and 103, we removed the up-looker ADCP to replace the rubbers that were sliding down with the ADCP. The ADCP was then put back. The rubbers used and the method to fix them on the ADCP frames were not preventing the ADCP from sliding down about 0.5-1 mm a day. The down-looker ADCP was secured by a line at the beginning of the cruise and stopped sliding down immediately. This was not the case for the up-looker and explains why we had to add a layer of rubber and re-position the instrument between station 102 and 103.

Preliminary results

The latitude-depth section up to station 106 of zonal (U) and meridional (V) velocity is shown below.
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Several notables features were observed:

- a profile with a remarkable oscillating structure in the vertical (vertical wavelength of about 400-500 m) and with V being approximately 90 deg. out of phase near 48S,

- a strong surface eastward jet near 45S, 

- a strong eastward bottom current near, unexpected given the relatively flat topography in the surrounding area near 36 S,

- a surface eddy associated with anomalies in salinity, oxygen, pH, etc likely to be a ring of warm water that shed from the Agulhas current to the southeast near 32S,

- the complex structure of equatorial currents within 3 deg. from the equator; in particular, the set of Equatorial Deep Jets on the equator (currents alternating with depth between 500 and 1500 m with a vertical wavelength of about 400 m) was well developed, unlike previous observations.
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