
Argo Floats

The broad-scale global array of temperature/salinity profiling floats, known as Argo, has already 

grown to be a major component of the ocean observing system; they have revolutionised our 

understanding of the broad scale structure of the oceans to 2000 m depth. 

Argo floats alter their buoyancy by using a battery pack and motor to drive oil from inside the float 

to an external bladder. This changes the volume 

of the float and thus its density relative to the 

surrounding seawater allowing it to move up and 

down through the water column. The diagram at 

right shows the inner workings of an Argo float.
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Argo Floats

A typical Argo float mission is to profile from 2000 m depth to the sea surface every 10 days. On 

deployment, the float sinks to a depth of 1000 m and drifts with the ocean currents for 9 days. 

Then the float sinks deeper to its profile depth (usually 2000 m) before starting to ascend through 

the water column measuring temperature, salinity, and pressure as it rises. When the float reaches 

the surface, it transmits location and profile data via satellite to land-based Argo data centres. After 

transmission, the float sinks again and repeats the cycle.
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Argo Floats

Each Argo float is identified by a unique identification number called a World Meteorological 

Organisation (WMO) ID. WMO ID Numbers are assigned to measurement stations and observing 

platforms to enable researchers to keep track of, and uniquely identify their floats.

Argo floats provide measurements of temperature and salinity of the upper 2000 m of the water 

column at 10-day intervals. These float measurements reveal the detailed structure of the ocean 

beneath the sea surface. When not profiling, the floats drift with the ocean currents at a particular 

“parking” depth (usually 1000 m for Australian floats) also enabling estimates of deep current 

velocity to be obtained.

The figures below show some of the different data types that can be derived from Argo floats. 

These plots are for Argo float with WMO ID=5901166 which was deployed off Western Australia 

and then drifted in the Leeuwin Current that flows southwards along the West Australian coast. 

The first plot shows a time series of salinity with depth and the second plot shows a time series of 

temperature with depth.
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Time series from a long-lived float for temperature with depth (right) and salinity with depth 

(left)



Argo Floats

In addition to the measurements of water properties, Argo floats also drift with the currents, 

providing Lagrangian velocity information. The plot below shows the trajectory of an Argo float that 

was initially deployed south of Tasmania in the Southern Ocean. This float has drifted at 1000 m 

depth for six years (2051 days) with the Antarctic Circumpolar Current and is currently approaching 

Drake Passage.
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What’s next for Argo?

The Argo Program has been implemented and sustained for almost two decades, as a global array 

of about 4000 profiling floats. Argo provides continuous observations of ocean temperature and 

salinity versus pressure, from the sea surface to 2000 dbar. The successful installation of the Argo 

array and its innovative data management system arose opportunistically from the combination 

of great scientific need and technological innovation. Through the data system, Argo provides 

fundamental physical observations with broad societally-valuable applications, built on the cost-

efficient and robust technologies of autonomous profiling floats.

Following recent advances in platform and sensor technologies, even greater opportunity exists 

now than 20 years ago to:

• improve Argo’s global coverage and value beyond the original design;

• extend Argo to span the full ocean depth; and to

• add biogeochemical sensors for improved understanding of oceanic cycles of carbon, 

nutrients, and ecosystems.

 The new goal for the Argo Program is establish a fully global, top-to-bottom, dynamically complete, 

and multidisciplinary observing network that will integrate seamlessly with satellite and with other in 

situ elements of the Global Ocean Observing System. The integrated system will deliver operational 

reanalysis and forecasting capabilities, and assessment of the state and variability of the climate 

system with respect to physical, biogeochemical, and ecosystems parameters. It will enable basic 

research of unprecedented breadth and magnitude, and a wealth of ocean-education and outreach 

opportunities.

Under IMOS, Argo Australia is a world-leading partner in the Argo Program. With an established 

core program that maintains almost 10% of the global array, Argo Australia has recently established 

a biogeochemical sub-facility to build a BGC-Argo network around Australia; and has increased 

deployments of ice-capable floats in the Antarctic ice zones. Under other initiatives, Argo Australia 

is also working to establish a network of Deep Argo floats to sample to 6000 m depth in the deep 

basins around Australia and in the Southern Ocean.
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