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During the past year, Australia has deployed 41 Argo floats.  We now have 176 active floats from a total of 213 deployments.  We also have a total of 116 floats either in the lab, on ships about to be deployed or on order.  Eight of these, in partnership with the University of Tasmania, are equipped with EM current sensors, 18 have oxygen sensors and will be deployed between -35 and -55 degrees latitude to monitor circulation changes in this region and the rest are ‘vanilla’ floats.  We expect at least 35 floats to be deployed in November 2008.  
This year has been without the problems of earlier years.  We have had some failures but no systematic, widespread technical problems have delayed our program.  One issue we had to manage was the quality of our lithium batteries. Some cells in the packs we received from the manufacturer were bad but this could only be detected if the pack was tested under load. We now test all packs before we install them on the floats.  This has not yet been responsible for premature failure of any of our floats.

The real-time software developed last year has now been working well for almost 2 years.  There were a few bugs which have now been fixed which resulted in empty fields for some variables.  We have also added coding for 4 new data formats, bringing to 17 the number of formats it can recognize and decode.  

We have recently delivered the software to our Indian counterparts and have it working on their system.  If anyone else is interested, it is a Matlab program that works from the raw Argos hex data to decode the profiles and create all required netcdf fields for delivery to the GDACS.  Though it took quite a bit of time to get running, we believe the benefits are worth it. 
In April 2008, the Australian Bureau of Meteorology (BOM) hosted the National Argo meeting in Melbourne.  BOM has also has provided 14 of our floats as well as fantastic help recruiting ships for deployments.  The Royal Australian Navy’s HMAS Arunta deployed 9 floats and the RAN purchased an additional 4 floats this year, continuing their valuable contribution to the Australian Argo program.  
Early in 2007, we received a funding boost from a new national initiative to provide research infrastructure, the Integrated Marine Observing System, funded by the Australian Government through the National Collaborative Research Infrastructure Strategy. With this funding, we have been able to order a total of 64 floats this year.  Next year, we plan to devote funds to deployment shiptime on R/V Kaharoa to ensure that areas currently undersampled are seeded with floats.  
Table 1 shows a summary of our float performance:

	Float Status
	Number of Floats
	Range of Cycles Received before failure

	Died from battery failure (end of life):
	10
	79-133

	Disappeared on deployment
	5
	0

	Disappeared after grounding or running ashore
	7
	14-121

	Druck pressure sensor failure (still reporting)
	1
	130+ (27 good profiles)

	Mechanical failure
	3
	0-36

	Disappeared without apparent cause
	5
	40-85

	Lost in ice
	5
	58-85

	In ice (still considered active)
	(3)
	

	Probable leak
	2
	21-49

	Still active
	171 
	

	Grey listed
	4
	

	Total deployed
	213
	


Table 1.  Float performance and reasons for failure over the entire program life (1999 – present).

1. Status
· Data acquired from floats – all data is acquired from floats 4 times a day and all floats reporting are processed immediately.
· Data issued to GTS – Data is issued to the GTS immediately after the float data is decoded, QC’d and processed by the Bureau of Meteorology. Over the 12 months to September 2008, 70% of all profiles were delivered to the GTS within 24 hours of the float surface time. However in early June 2008, the Bureau switched from 6-hourly TESAC bulletins, to an hourly, on-demand bulletin service. This resulted in a significant improvement in delivery timeliness, with the average from June now running at 84%.
The Bureau has also tested the delivery of BUFR messages and hopes to have this as a part of the routine processing by the end of November 2008.

· Data issued to GDACs after real-time QC – Data is sent to both GDACs as soon as the data is decoded, QC’d and processed.  At present, both CSIRO and BOM are submitting the data as backup for each other.  This ensures that the data is delivered without delay if one of our systems fails.  Our software tends to know when one of us is away so the redundancy is vital. 
· Data issued for delayed QC – Data is available for delayed mode QC immediately
· Delayed mode data progress has been made, primarily in software development and implementation.  We have also had several staff changes which have affected processing.  As of 1 October, 53.3% of all our profiles have been submitted in delayed mode. This represents 68.8% of the profiles that are old enough to be considered for DM correction.   The remaining profiles are the ones that are more difficult to process and require more effort or are profiles that are newer and will wait until we have new software in place.  

We have been analyzing salinity drift using WJO with WOD01 and the IOHB databases but are now looking at implementing SeaHyd.  We are also using additional tools, including anomaly plots from two additional databases (CARS and G&K) and nearby Argo data to help determine if a float is drifting.
Currently we are looking at implementing OW and the SIO GUI with the new WOD05 reference database. 

Major issues that we have: 

1). Sparse reference data - particularly in the Southern Ocean and the Coral Sea. In order to try and improve the situation we have sourced as much additional CTD data for the Southern Ocean as we could, finding 29 research cruises (14 were post 1995 with reasonable CTD data quality) from the Australian Antarctic Division (AAD) and Antarctic Climate and Ecosystems Cooperative Research Centre (ACE CRC)which were handed over to Christine Coatanon, Tim Boyer and Steve Diggs (in Dec 2007). The QC of these datasets, however, was not very good and will need to be improved before these data sets can be used effectively.
2) Our floats inhabit highly variable oceanic regions.  It is therefore difficult to determine if observed variation in salinity is caused by sensor drift or due to spatial or temporal changes in oceanographic features. 

Using a suite of tools to determine salinity drift helps - i.e. using three comparative climatologies (WJO(IOHB), CARS, G & K) and implementing and improving new software tools such as the nearby Argo comparison and a dynamic height analysis (Southern Ocean floats).
It will take some time to implement the new software but once that is done, we expect the process to be much faster and this will improve our percentages.
· Web pages – the Australian Argo web pages are updated with the most recent data during the processing of the reports from the floats.  They are therefore up to date as soon as float data is received. Information on our float program can be found at: http://www.imos.org.au/facilities/argo-australia.html ; data on individual floats can be found at: http://www.marine.csiro.au/~gronell/ArgoRT/; data on our DMQC process and floats can be found at: http://www.marine.csiro.au/~ttchen/argo/
· Statistics of Argo data usage – Argo data is downloaded to a local mirror once a week.  It is then converted to a Matlab format with an index table to help local users find the data they need.  
Argo usage is a difficult list to compile, as Argo data are now being used routinely by many researchers nationally and globally. 

· The data is being used with other data on the GTS to inform the Bureau of Meteorology's Seasonal Climate Outlook and is used in a dynamical climate forecast system (POAMA). As part of this the data are ingested into the BMRC Ocean Analysis (http://www.bom.gov.au/bmrc/ocean/results/climocan.htm) 
· Argo data is also being used in the BLUElink ocean forecasting system.  



http://www.bom.gov.au/oceanography/forecasts/index.shtml
· We are also incorporating it as a high quality background data field for our upper ocean temperature QC programs (QuOTA archives, SOOP XBT QC).
Research Projects:

· 
Determining the ongoing rate of ocean warming and ocean thermal expansion - Domingues, Church, White and Wijffels, Barker, Centre for Australian Weather and Climate Research (CAWCR)
· 
Global Ocean Temperature Trends- Wijffels, Cai and Feng, CSIRO

· 
BLUElink Ocean Prediction. BLUElink Team lead by David Griffin, CSIRO and Gary Brassington, BoM

· 
Mixed-layer Structure and Biogeochemistry in Australia's Sub-Antarctic Zone- Tom Trull and Brian Griffiths

· 
Ecosystem Modelling Team- Beth Fulton, Scott Condie, Donna Hayes, Eric Grist, Penny Johnson, Randall Gray and Roger Scott  

· 
Ecocspace modelling applications - Cathy Bulman. CSIRO Marine and Atmospheric Research (CMAR)
· 
Seasonal climate forecasting research and applications, POAMA group, CAWCR.

· 
Dynamics of Antarctic Circumpolar Current - Steve Rintoul and Serguei Sokolov, CAWRC

· 
Mean circulation around Australia - Jeff Dunn and Ken Ridgway, CAWCR

· 
Annual and interannual salinity variations in the Indian Ocean - Helen Phillips (U. Tasmania) and Susan Wijffels (CAWCR)
· 
Southern Ocean subduction processes - JB Sallee, Steve Rintoul, Susan Wijffels, CAWRC

· 
Improving global mean climatologies by combining Argo and altimetric measurements, Ken Ridgway and Jeff Dunn, CAWRC

PhD Projects:

· 
Determining changes in global ocean water mass properties with inferences for changes in air sea fluxes of heat and water.  Kieran Helm.  University of Tasmania

· 
Long-term Salinity Changes and its Relationships to Atmospheric Forcing. Paul Durack, QMS, U. Tasmania

· 
Laura  Herraiz Borreguero, Variability of Sub-Antarctic Mode Water and Antarctic Intermediate Water in the Australian sector of the Southern Ocean, QMS, U. Tasmania

Products Generated from Argo Data – some samples:  
· operational upper ocean analyses of Neville Smith at the Australian Bureau of Meteorology: http://www.bom.gov.au/bmrc/ocean/results/climocan.htm
· BLUElink ocean forecasting system.  

 
http://www.bom.gov.au/oceanography/forecasts/index.shtml
2. Delayed Mode QC

A separate document reporting Delayed mode progress and issues can be found at: 
http://www.marine.csiro.au/~gronell/ADMT8_web/ADMT8.html 
