Going with the Flow - Scientists Probe Changes in the East Australian Current
by Peter Hannam
May 15, 2015 – The East Australian Current, a pivotal driver of climate for Australia's eastern states, is changing as the planet warms, but scientists know little about its dynamics.
That knowledge gap should start to close with CSIRO's new research ship, the RV Investigator.  It will soon to deploy an array of 6 sensors moored off Brisbane, from 40 meters below the surface out to waters almost 5 kilometers deep.
"Having no observation records ... we're just blind to what the variability has been and what it will be like in the future," said Bernadette Sloyan, a CSIRO research scientist and voyage leader.
Changes at the southern end of the current have been monitored for decades.  Monthly readings of waters off Tasmania's Maria Island show temperatures have risen more than 2°C over the past 60 years, among the fastest increases in ocean warmth globally.
As noted in the latest Intergovernmental Panel on Climate Change report, the East Australian Current has advanced 350 kilometers towards the South Pole over the 6 decades, extending the range of sharks, tuna and other species, while also affecting existing biota, such as kelp forests.
However, Dr Sloyan said little is understood about how much of the changes are the result of altered stability of the current itself, or of natural variability.  "We know the current has influenced different components of the ecosystem," Dr Sloyan said.  "But we don't really understand ... what drives that variability."
Brisbane's latitude was chosen as the site for the moorings – weighing up to 3.5 tonnes each – because the East Australian Current is more intact that far north.
The southward flow of warm tropical water amounts to the equivalent of 10,000 Olympic swimming pools every second - or 3 Sydney Harbors every minute.  Warmth is released from the tropical waters as they head south, influencing the climate as they go.
A recent paper by Dr Sloyan and other researchers examined how the current separates further down the coast, with eddies forming and some of it heading across the Tasman.  Earlier research conducted off Sydney picked up too much of the eddies to assess the broader changes under way.
This month's voyage will drop moorings into a region that was tracked for 18 months in 2012-13.  It will track flows for a similar period.
The instruments are designed to pick up changes in temperatures and salinity, as well as the current's strength.  "It's unclear whether it's strengthening," Dr Sloyan said.
Without the East Australian Current, coastal regions would be much colder.  Data on any changes will help climatologists better understand how much future climates may be affected by global warming.
Existing climate models "are quite good", Dr Sloyan said.  "These observations allow us to work with the modeling community on how to improve" those models, she said.
Pacific Ocean currents are affected by many factors, including El Niño, the climate pattern that results in the central and eastern Pacific warming faster than regions to the west.  Easterly trade winds during El Niño events weaken or even reverse.
"If we are out there long enough, we will see changes" from the El Niño, Dr Sloyan said, noting the Bureau of Meteorology had declared such an event to be under way this week.
The US National Ocean and Atmospheric Administration said on Thursday that there is an 80% chance that the El Niño will persist until the end of 2015. 
A prolonged event could be bad news for Australia, with most such events linked to below-average rainfall for most of Eastern Australia, along with abnormally warm temperatures.
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