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1. Introduction 

“Argo float” is a small and light-weight drifting buoy to measure oceanic temperature and salinity. Since 

the global warming and climate changes are recently recognized as a serious problem for human 

society, better understanding of current status and mechanisms of climate change, and forecasting 

future changes are desired. The ocean is one of the most important elements in the climate system, 

because heat capacity of sea-water is 1000 times as much as of air. However, realization to conduct 

such ocean monitoring has been difficult, because methodology of oceanic observation was mainly 

made by research vessels in a long history. Therefore, autonomous, long-term, real-time and globally-

covered ocean monitoring system is essential. International Argo program was started in 2000, with a 

purpose to construct real-time ocean monitoring system by deployment of 3000 floating buoys in the 

global oceans. Every 10 days, the Argo floats operated by a number of institutes in over 30 countries 

measure temperature and salinity data down to 2000 m and also currents on intermediate depths, all of 

which are freely available to everyone via internet. Here, the mechanism of the Argo float and 

applications of Argo data are introduced. 

2. Mechanism of Argo float 

The mechanism of Argo float is quite simple (Davis et al., 1992). While measuring temperature and 

salinity, the Argo float slowly floats from mid-depth at 2000 m  to the sea surface, and sends 

measurement data via the telecommunication satellites (Iridium or ARGOS), and then goes down again 

and stays drifting at 1000 m until next measurement. Therefore, mechanism of vertical movement and 

achievement of neutral buoyancy at a depth of 2000 m are the key points. The vertical movement is 

realized with controlling buoyancy by a buoyancy engine which can control flow of oil into or out of float. 

The float can operate repeatedly for 3-4 years using internal lithium or alkali batteries. In the case of a 

float with iridium telecommunication system, since interactive telecommunication is possible, observers 

can control float’s motion by sending 

command from a server. This type of 

float is useful for capturing special 

oceanic phenomena of small scale 

phenomena or surface process.  

Figure: Argo float (left) and its cycle of 

motion in the ocean (right). 
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3. Application of Argo float data to the global climate change 

The global Argo float array enables us to represent changes in the ocean associated with the climate 

changes. Here the author introduces long-term changes in surface salinity in the global oceans. Salinity 

of surface sea-water is generally from 3.0-3.8% (which is equivalent to 30-38 (Practical Salinity Scale, 

PSS-78)), whose distribution is mainly associated with precipitation and evaporation at the sea surface; 

therefore higher and lower salinities observed in mid-latitude and high-latitude/tropical regions, 

respectively. Surface salinity in 2003-2007 obtained from Argo floats shows strengthened high-vs.-low 

salinity contrast in comparison with historical data of 30 years ago. This means that salinity becomes 

higher/lower in the subtropical/sub-polar ocean in recent 30 years (Hosoda et al., 2009). This result may 

be an evidence for the enhancement of global hydrological cycle driven by the global warming, which 

was predicted or reproduced by long-term forecast of numerical models.  

Conclusion 

By constructing global ocean monitoring system by 3000 autonomous marine observing robot, “Argo 

float”, ocean and climate researches are rapidly growing and a lot of findings are brought to us from 

those data. Now Argo floats are essential items for ocean research and monitoring toward better 

understanding Earth’s climate. With rapid improvement of float and sensor technology, bio-geochemical 

variables including chlorophyll or nutrients are being captured, which are useful for issues of fishery or 

carbon dioxide exchange. To integrate variable items such as bio-sensors, floats and ocean-gliders, we 

expect to do further new observations and to clarify a lot of questions/problems in the ocean. 
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