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1. Status of implementation
Floats deployed and their performance
In 2007 45 WRC APEX SBE-41 floats were deployed and Australia has currently 158
operating Argo floats in the South Indian, Pacific and Southern Oceans. Australia has
also deployed more floats with oxygen sensors.
APEX performance in the Australian array has generally been good – of APEX floats
deployed in 2002 with mixed battery lithium/alkaline battery packs, 14 continue to
operate past 5 years, with many achieving > 200 profiles to 2000db in the tropics and
subtropics.
Of the 45 floats deployed in 2007, most continue to operate. Several floats were affected
by software errors which were diagnosed with the help of the manufacturer and fixed.
Some floats were replaced by the manufacturer.

Technical problems encountered and solved
Operational Changes: All floats are now fitted with a full complement of lithium
batteries, rather than mixed lithium/alkaline battery packs. The switch was made to:
1) avoid any premature float failures associated with alkaline cell reliability; and
2) to extend the life of the floats.
Argo Australia, among others, has proved that APEX floats can profile usefully to
2000db (including the tropics) for 5 years +.
Problems solved in the last year:
1) the manufacturer discovered a programming bug in the oxygen-equipped float
software. Deployments were delayed until the bug fix is tested and sent to us. However 4
floats were deployed with the bug.
2) we observed erratic reports by some recently deployed floats – deployments were
halted, the manufacturer was alerted and subsequently identified a software bug. The
remaining floats were reprogrammed and we have received replacements for the
deployed floats from the manufacturer.
3) lab. tests found faults in buoyancy bladder manufacture that required some floats to be
returned to the manufacturer for repair. The manufacturer has changed their QA/QC
procedures.
4) lab. testing found faulty batteries from one of our suppliers and this, along with
observed unexpected early voltage drops in a particular float batch halted deployments

while all batteries were re-tested. This has now been completed and we are satisfied our
installed packs are all good. Deployments will recommence. Further lab tests will be
carried out to identify the reason for the fast discharge of some floats in the field. All
battery packs will now be load-tested before future installations. We continue to dialogue
with the battery manufacturers on the causes of these failures. The cause of rapid voltage
drop in some floats remains a mystery and we have not been able to diagnose its cause
clearly in the laboratory yet.

Status of contributions to Argo data management:
Ann Thresher and the Argo Australia team hosted the International Argo Data
Management Team (ADMT) in Hobart in November, 2007. The meeting was very
successful and worked through many issues around improvements to the Argo data
stream. Surrounding the meeting was good media coverage of the Argo 3000 float
milestone and the awarding of the Sverdrup Medal to Dean Roemmich, who has provided
excellent international leadership for Argo since its inception.
Real time: Last year’s upgrade of our real-time processing software has resulted in a
more stable and timely data stream. Real-time plots and monitoring of float data can be
found at:
http://www.marine.csiro.au/~gronell/ArgoRT/select_floats_WMO.html

Status of delayed mode quality control process
About 70% of eligible Australian data are delivered in D-mode and we continue to make
progress. We aim to begin including ‘good’ Argo data profiles in our drift assessments
soon, as adjustments in certain data sparse regions remain difficult to judge.

2. Present level of and future prospects for national funding for
Argo
Argo Australia is now part of the Australian Government initiative: an Australian
Integrated Marine Observing System (IMOS) for research infrastructure funded under the
National Collaborative Research Infrastructure Initiative. Through IMOS, and if levels
of support from our participating partners remains steady, Argo Australia will be funded
at a 50-60 float/year level for 4 years to maintain an array of around 220-240 Argo floats.
The ongoing support through the Australian Climate Change program, however, may be
in doubt as this program ends in July 2009, and its replacement is not yet scoped out.
Human resources: Australian Argo requires approximately 100% of a engineer and 75%
of a technician for float checkout and preparation, test development; 50% of a fulltime
operations officer for float shipping coordination and deployment training; delayed –
mode data processing requires 150% fulltime data experts but we have been working on a
large back-log and hope this level can be reduced as the processing becomes more
routine.

3. Summary of deployment plans (level of commitment, areas of
float deployment)
Argo Australia has ~83 floats prepared for deployment. The map below shows where
deployment plans have been made for some of these. We are seeking assistance in filling
the gaps opening up in the SW Indian Ocean and South Pacific Oceans.

Figure caption: Yellow-white ‘x’ - planned deployment locations of fy 07/08 floats either
on ships, in the laboratory or shortly to be delivered; blue ‘x’ – past deployments. Most
Southern Ocean deployments can only be done in the Austral summer. Most deployments
north of 40°S will take place in the next 3 months.

4. Summary of national research and operational uses of Argo
data as well as contributions to Argo Regional Centers.
•

•
•

•

Argo data are routinely used in the operational upper ocean analyses of
Neville Smith at the Australian Bureau of Meteorology
(http://www.bom.gov.au/bmrc/ocean/results/climocan.htm). These analyses
are also used to initialize an experimental seasonal rain forecasting system.
The dynamical seasonal forecasting system POAMMA heavily uses Argo data
– Oscar Alves, Australian Bureau of Meteorology
CSIRO Marine Research, in collaboration with the Bureau of Meteorology
Research Center, has developed an ocean model/data assimilation system for
ocean forecasting and hindcasting. Argo data is the largest in situ data source
for this system. Work on subsurface profile assimilation is underway. PI:
Andreas.Schiller@csiro.au
Many students in the CSIRO/University of Tasmania graduate program are
utilizing Argo data in their thesis studies. It’s use is becoming widespread for
studies of subduction in the Southern Ocean (Sloyan, Rintoul), generation of
modern era climatologies (Ridgway and Dunn), ocean warming and its role in

•

sea level rise (Church, Domingues, Wijffels), in ocean observing system
studies (Oke and Schiller), Ocean salinity changes (Durack/Wijffels)
Developing model-based gridding techniques to produce an Argo-gridded data
set (Dunn, Oke, Tchen, Wijffels)

5. Issues that your country wishes to be considered and
resolved by the Argo Steering Team
Gaps opening up in the Southern Hemisphere: While Argo has made tremendous
progress internationally, the array density remains biased towards the Northern
Hemisphere - coverage in the SW Indian and central Pacific is inadequate. We would
like to see basin coordinators target these regions.

Figure caption: Argo density as a fraction of optimal design coverage in January 2008. Blue
regions indicate where coverage is half or less of optimal.

Figure caption: Time history of the fraction of design density reached by Argo averaged over
various areas. A fraction of 1 means design density has been achieved. Globally averaged, Argo
achieved design coverage at the end of 2007. Note, however, that the northern hemisphere is
over-sampled and the southern hemisphere is under-sampled.

