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September-October 2014
Cruise Plan – AX18
Ship Name:


M/V Sunrise Ace
Call Sign: 


C6XL9 
IMO: 



9338840 
Project Title:


Ship Of Opportunity Program





High Density XBT Transect AX18

Beginning date:

Departing Zarate, Argentina, September 22th 2014.

Ending date:


Arriving Durban, South Africa, October 6th 2014.

Scientific Ship Riders:
Dr.(ph) Luis Yurquina- NOAA AOML

High-density XBT cruise AX180914 report

Dates  XBT’s deployed : 
a)
XBTs deployed : 248
b)
Drifters deployed: none 

    Profiling floats deployed: none
Equipment tools and supplies needed:

e) New T-5 wire, silver tape.

f) electric contacts cleaner (spray). 

g)
Other narrative: 


The Primary Launcher does not work.


The secondary launcher: Tube 1 and 3 doesn’t read the probes, Tube 5 pin doesn’t retract properly
h)
Ship contact: Captain S.P Lunev Sergei



email: 
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Physical Oceanography Division



Phone:  
305-361-4345
4301 Rickenbacker Cswy




Fax: 

305-361-4412
Miami, Florida 33149-1097
Description of the Scientific Program:

The Atlantic Ocean plays an important role within the global ocean thermohaline circulation, through the interocean and interhemispheric exchanges of water, heat, salt and vorticity.   The Meridional Overturning Circulation (MOC) in the subpolar North Atlantic is driven by the formation of the North Atlantic Deep Water (NADW), with a formation rate and properties that are highly influenced by climate changes on the decadal and interdecadal time scales.  These climate changes affect the air-sea buoyancy flux in the subpolar basin, where warm-to-cold water transformation processes take place.  Recent results indicate that the formation of the NADW is the cause of strong traces of the North Atlantic Oscillation (NAO), a leading signal in decadal time scale climate changes in the Atlantic.  The MOC in the subtropical North Atlantic is mostly affected by changes in momentum, air-sea fluxes and salinity.  However, the processes by which they cause changes in the ocean dynamics are not completely known, particularly at decadal and longer time scales.

The upper limb of the MOC carries warm waters from the South Atlantic into the North Atlantic subtropical gyre through pathways and mechanisms that are not completely understood and need to be investigated further.  This connection between the upper limbs of the gyres in the southern and northern hemispheres in the tropical Atlantic is primarily composed by zonal currents, which are forced by the wind field, primarily by the position and intensity of the Inter-Tropical Convergence Zone (ITCZ).  Therefore, the tropical Atlantic is of critical interest for the large-scale ocean circulation since it is where strong western boundary currents contribute to inter-hemispheric transport of properties.  The MOC carries warm water from the South Atlantic to the North Atlantic off the coast of Brazil within a western boundary current, the North Brazil Current (NBC).  Below the NBC, colder, fresher Antarctic Intermediate water flows north in the North Brazil Undercurrent. In addition to the northward flow of the NBC a shallow Subtropical Cell (STC) carries subducted surface water from the southern subtropics to the equator, where it is upwelled to the surface. 

While time scales of decades or more characterize the deep flows, the time scales of the boundary currents and STCs are of months to several years.  Monitoring water mass properties as well as the velocity structure of the hypothesized pathways between the subtropics and the tropics provides the tools to characterize both the mean and the time-dependent properties of the tropical portion of the MOC and the Atlantic STC.  The role of the South Atlantic in the Meridional Overturning Circulation (MOC) can be better understood by reducing the uncertainty in the Meridional heat flux through the subtropical band.  

This program is designed to measure the upper ocean thermal structure in key regions of the Atlantic Ocean.  The seasonal to interannual variability in upper ocean heat content and transport is monitored to understand how the ocean responds to changes in atmospheric and oceanic conditions and how the ocean response may feedback to the important climate fluctuations such as the NAO.  This increased understanding is crucial to improving climate prediction models.  Within this context, four XBT lines have been chosen to monitor properties in the upper layers of the Atlantic Ocean.

The key objective of this program is to implement the high density XBT line AX18 to improve the existing climate observing system in the tropical Atlantic.  These observations will allow improving our knowledge of the spatial and temporal variability of the surface currents in the South Atlantic and to estimate the meridional heat transport in the South Atlantic.


Figure 1.  Deployment schedule for AX18.
Based on recommendations from the Climate Observing System for the Tropical Atlantic (COSTA) Workshop (Miami, May 1999) this program will increase data collection on the AX18 high density XBT transect between Argentina and South Africa traversing key regions in the tropical Atlantic four times a year. These observations will allow us to improve our knowledge of the spatial and temporal variability of the zonal surface currents in the tropical Atlantic Ocean.

Implementation:
Three types of instruments will be deployed:

XBT deployment plan
The XBTs will be launched from an autolauncher in two modes, High Density (every 20 km) and Intermediate Density (every 50 km), performed between South Africa and South America.

1. High Density (every 25 Km): Off the coast of Argentina, once the ship enters water deeper than 200m (approx 53oW) continuing to 40oW. Approximately 65  XBTs.
2. Intermediate Density (every 30 Km): Between 40oW  and 1oW. Approximately 100 XBTs.
3. High Density (every 25 Km): Between 1oW and coast of South Africa, once the ship enters waters deeper than 200m (approx. 18.5 oE). Approximately 50 XBTs.

          Total: approx 215 XBT’s.
Summary of cruise 

AX180914 was conducted aboard the Sunrise Ace. I boarded the ship at Zarate on the morning of the 22h of September 2014 and I did the installation and testing of the equipment. One test drop was done when leaving Zarate port on the 22st September. The drops for the AX180914 commenced on the 23th  until the ship reached longitude 019º East near shore of Cape Town South African city during the morning of the 05th September 2014. 

In total 248 XBT's were dropped. High density drops commenced from a depth of 200m (52º West) once leaving de la Plata River on the 23th September and continued until 26th September when The intermediate density stage started (40º West) until reach 01º West on 30th September, after this second stage, I begun the high Density stage until reach 020º 23´ East on 03th October when depth of 200 m was reached near of Cape Town shore. There were some Automatic Launcher issues that was a couple manual automatics launches cause. 

Overall the voyage went well. We had fine weather for most of the trip. However we experienced rough wind conditions from the 28th to 1st of October.

The Sunrise Ace Structure isn´t an ideal ship for XBT drops since the point of release is far to the water resulting in some faulty drops due to launching position. The distance from the cabin to the launcher and antenna is too far making the installation in that place almost impossible, so I had to use a rope store near to the pope to set the equipment up. There is 110 VCA power supply in that place. Also it´s a very isolated place without communications with the bridge, and very noisy for the propellers proximity. The  Amverseas system required full time attention that way I were stay in that place 23 hours per diem. (And that could be very stressing). 

The ship finally arrived to Durban pier on October 6th where we remained quiet approximately 12 hours accomplishing load and unloading of merchandises. 

Mr. Ferguson Mckay sent a marine agent to pick up all equipment and transferred it to the deposit for they later remission to EE UU.

The Captain and crew were extremely hospitable during the trip. The crew was always available  to assist as I requested.

Dr. (Ph) Luis Yurquina

Environmental Especialist

Oceanographic Tecnichian of Hidrographic Navy Service.

Argentina-NOAA Rider U.S Government.
lyurquina@cpacf.org.ar
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