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EDITORIAL
By Candyce Clark
NOAA Climate Program Offi ce 
JCOMM Observations Programme Area Coordinator

Operational oceanography involves reliable, long-
term observations of the world’s oceans, rapid
interpretation and dissemination of data, and
generation of products that can be distributed to
users in near real-time.

The observations come from a variety of platforms,
including surface and sub-surface buoys and fl oats,
volunteer observing ships, and satellite-based
instruments.

The operation of these networks is coordinated by the
Joint WMO-IOC Technical Commission for Oceanography
and Marine Meteorology (JCOMM). The international
JCOMM community continues to work on improving
the capabilities of key satellite and in situ networks for 
ocean observations and to enhance the participation
of developing countries. New observation sets, such as
carbon dioxide partial pressure, phytoplankton, nutrients,
and ocean color are increasingly needed and innovative
platforms are being proposed to fulfi ll these needs.

For 30 years the Argos system has made it possible
to receive data rapidly from these ocean platforms
anywhere in the world.

Argos has proven to be an essential component of most
in situ ocean observing networks. These include, among
others, the global surface drifting buoy array, the global
tropical moored buoy network, and the Argo profi ling fl oat
network. 

As these networks evolve in coverage and capability,
the goals of generating real-time, integrated climate
analyses, fl ood warnings and ocean forecasts for users in
the public and private sectors will be realized. We believe
that the evolving technical capabilities of the Argos
system will continue to provide a major contribution to
these activities. ■
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Figure 2: Map of the Global Tropical Moored 
Buoy Array: 70 ATLAS / TRITON buoys in 
the Pacifi c Ocean, 17 ATLAS buoys in the 
Atlantic Ocean, and a growing network of 
ATLAS / TRITON buoys in the Indian Ocean 
(open symbols indicate sites that are yet to 
be instrumented).
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Our knowledge of our planet’s climate has im-
proved signifi cantly over the past years, thanks 
mostly to new measurement technologies, satel-
lite data acquisition, and to increases in computer 
power. Nevertheless, climate prediction on an 
intra-seasonal to inter-annual timescale is still 
a challenge. Thus our ability to predict the El 
Niño-Southern Oscillation (ENSO) is limited, and 
prediction capabilities are non-existent at present 
for the monsoon regimes in Asia, West Africa, and 
elsewhere. This is principally due to:

1) inadequate knowledge of the air-sea ex-
changes (and thus of their simulation in nu-
merical models), 

2) imprecise or sparse measurements of at-
mospheric (incident fl uxes, wind) and oceanic 
(temperature and salinity, mostly in subsur-
face) parameters.

Setting up the fi rst moored 
buoy networks 

After the 1982-1983 ENSO event, one of the 
strongest of the 20th century, it became evident 
that a measurement network in the Tropical 
Pacifi c was necessary to obtain surface meteo-
rological and subsurface oceanic parameters in 
real-time.  To meet this challenge, NOAA/PMEL 
developed the ATLAS buoy system (Figure 1).  
Real-time data telemetry from unattended remo-
te oceanographic moorings was made possible 
by the development of satellite communication 
systems such as Argos which utilized relatively 
low power transmitters.  A PMEL-led consortium 
of organizations in Japan, France, Taiwan and 
Korea, developed the TAO Array (later to become 
the TAO/TRITON Array). The array took 10 years 
to build (from 1985 to 1994) and consisted of 70 
buoys over the Tropical Pacifi c basin. 

However, the observations in the Tropical Pacifi c 
alone did not allow for analyzing the full range 
of climate variability originating in the tropics, 
and the need to extend this network to other 
tropical basins became apparent. Thus, begin-
ning in 1997, the PIRATA network was initiated 
in the Tropical Atlantic, in the framework of a 
multinational co-operation between USA, Brazil 
and France.  Initially a 10-buoy confi guration 
between 1997 and 2005, this network now 
comprises 17 permanent buoys (thanks to a 
Southwest extension by Brazil and a Northeast 
extension by NOAA/AOML and PMEL).  Plans 
also exist for an additional extension in the 
Southeast proposed by the Benguela Current 
Large Marine Ecosystem program (BCLME). 

A similar Indian Ocean network, called RAMA, is 
now under development, thanks to an internatio-
nal collaboration between USA, Japan, Indonesia, 
India, China, France, and the Agulhas and Somali 
Current Large Marine Ecosystems project (ASCL-

By
Bernard Bourlès,

Paul Freitag,
Michael J. McPhaden

In recent years, climatologists have made considerable progress 
towards understanding tropical climate variability. This pro-

gress would not be possible without data from three major tropical 
ocean observation networks, TAO/TRITON, PIRATA and RAMA (in the 
Tropical Pacifi c, Tropical Atlantic, and Indian oceans respectively). 
Bernard Bourlès, Paul Freitag and Michael McPhaden explore the 
benefi ts and discuss the challenges facing these programs. 

USER’S PROGRAMS

Figure 1: Schematic of an instrumented ATLAS (Autonomous 
Temperature Line Acquisition System) buoy. This moored system 
was initiated by PMEL’s Engineering Development Division 
(EDD) in 1984 and updated in the mid-1990s.  
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ME, an 8-country initiative comprised of Kenya, 
Tanzania, Mozambique, South Africa, Madagascar, 
Mauritius, Seychelles, and Comoros).  The RAMA 
plan calls for a network of 46 buoys; 20 are alrea-
dy installed. These three networks now constitute 
a global network of buoys in the tropical ocean 
(see Figure 2). The main objectives are to observe 
and analyze:

• ENSO in the Pacifi c, 
• inter-hemispheric and equatorial modes of 
variability in the Atlantic, 
• intra-seasonal to interannual time scale 
variability associated with the African-Asian-
Australian monsoon in the Indian Ocean  

The TAO/TRITON, PIRATA and RAMA networks 
are a contribution to the Global Ocean Observing 
System, Global Climate Observing System, and the 
Global Earth Observing System of Systems. These 
programs, endorsed by the international program 
CLIVAR (CLImate VARiability and predictability) 
clearly demonstrate that multinational programs 
with specifi c scientifi c goals and coordinated fi eld 
operations can be carried out and maintained for 
the long-term.

Contributing to global climate studies

Data from these moored arrays are freely availa-
ble to the scientifi c community (Figure 3). They 
provide indispensable information for research 
and contribute, through numerous scientifi c pu-
blications, to a better understanding of tropical 
climate variability. The data are also widely used 
in operational weather, ocean, and climate fore-
casting, thanks to the Argos service that posts 
ATLAS mooring data on the Global Telecommu-
nication System (GTS) for real-time distribution 
through a multi-satellite relay system, allowing 
a high temporal coverage at all sites. The data 
potentially provide signifi cant economic benefi ts 
to countries surrounding the basin (most of which 
are developing countries) as well as globally, with 

implications for agriculture, public health, and 
water resource management. 

These buoys require yearly maintenance opera-
tions, and thus regular ship expeditions are orga-
nized, providing opportunities to collect additional 
observations of the broad range of ocean proces-
ses. One of the most important challenges is to 
mitigate damage to buoys caused by fi shermen, 
who are attracted to them because they are Fish 
Aggregation Devices (FADS).  A large number of 
buoys have thus been destroyed or lost in the Gulf 
of Guinea, the far eastern and western Pacifi c, 
and in areas of the Indian Ocean.  These equip-
ment losses also imply losses of critical data. We 
are addressing these problems through outreach 
programs and engineering developments to make 
the buoys more vandal-resistant.

Challenges and opportunities 

These arrays offer the opportunity for expansion of 
measurements beyond their initial confi gurations.  
A select number of moorings have been enhanced 
in recent years to measure heat, moisture and 
momentum fl uxes in support of the OceanSITES 
network of deep ocean reference stations.  Some 
moorings have been enhanced with CO2 and other 
biogeochemical measurements. Surface salinity is 
now measured routinely in all three ocean basins. 
Near surface current velocity, measured at only a 
few sites in TAO and PIRATA is a standard measu-
rement in RAMA.  In addition to moored measu-
rements, dedicated servicing cruises provide an 
opportunity for making repeat underway measu-
rements (e.g. ADCP, thermosalinograph, aerosols, 
etc.) or deployments for partnering international 
programs (e.g. Argo and Global Surface Underway 
Data programs).  

Near-term priorities are to continue the imple-
mentation of the RAMA network and to continue 
to enhance the utility of the arrays. An example of 
the latter goal is to provide higher vertical reso-
lution temperature and salinity data and current 
measurements in the mixed layer on select buoys 
in PIRATA.  Also, new satellite technologies such 
as Argos-3 are being explored to upgrade existing 
networks and to satisfy the requirements of new 
or expanding programs. ■

To learn more
About the TAO/TRITON array: 

www.pmel.noaa.gov/tao/index.shtml

About the PIRATA network:
www.pmel.noaa.gov/pirata

About Tropical ocean bouy networks:
www.pmel.noaa.gov/tao/global/global.html

Figure 3: An example of time series collected from the tropical 
moored buoy networks.  Atmospheric and oceanic properties 
from the PIRATA mooring at 10°S-10°W, from September 1997 
to September 2008.

Bernard 
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Bernard Bourlès is a phy-
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pour le Développement (IRD). Specialized in ocean cir-
culation in the Tropical Atlantic, he worked on a number 
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and co-chair of the PIRATA International Scientifi c 
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involved in the international African Monsoon Multidis-
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at the Center for Halieutic and Oceanographic Research 
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http://www.nodc-benin.org/PROPAO.html
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cillation. He is a Fellow of 
The Oceanography Society 
and the American Meteo-
rological Society, and is 
currently President-elect 
of the American Geophy-
sical Union. 
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Argo fl oats measure temperature and salinity 
throughout the deep global oceans, down to 2,000 
meters. Data are delivered both in real-time and 
delayed mode to operational and climate research 
users. Argo is the fi rst global, in situ ocean-observing 
network in the history of oceanography capable of 
providing observations of the deep ocean. It thus 
constitutes an essential complement to satellite 
systems that can only provide observations at the 
ocean’s surface. 

An outstanding example of international 
cooperation

The program’s success is clearly dependent 
on international cooperation.  International 
cooperation is fi rst required to share efforts in fl oat 
deployments. It is also essential for organizing and 
improving fl oat data processing and quality-control. 
Finally, it is necessary for providing feedback and 
sharing experiences on the use of fl oat data.  More 
than 26 nations participate in Argo.  The project is 
overseen by an International Argo Steering Team 
and an Argo project offi ce. The array’s growth 
is monitored by the Technical Coordinator at the 
Argo Information Center (AIC) (part of the Argo 
project offi ce) that is located in Toulouse as part 
of the JCOMMOPS monitoring and co-ordinating 
system for operational ocean observations. A Data 
Management Team provides overall coordination 
for the fl oat data processing. 

How data are processed

The Argo data processing system is a distributed 
processing system. Float data are transmitted via 
satellite transmission systems (more than 95% 
through Argos) to 11 national Data Assembly 
Centres (DACs). The DACs decode the data, perform 
automatic quality checks and then distribute 
the profi les through the two Argo Global Data 
Assembly Centres (GDACs) in France (Coriolis) 
and in the USA (FNMOC). Data are also distributed 
on the GTS. Real-time data are made available to 
operational centers within approximately 24 hours 
of their transmission from the fl oat. A central 
objective of Argo is also to provide fully calibrated, 

self-consistent data sets at the precision required 
by climate studies. To do so, potential drifts in 
the sensors must be continuously monitored and 
rigorous and internationally agreed delayed-mode 
data processing techniques must be set up. 

Use of Argo to monitor the oceans and 
their role in climate  

The Argo program is unique in its ability to 
monitor heat and salt transport and storage, ocean 
circulation and global overturning changes. It is 
also unique in its ability to shed light on the ocean’s 
ability to absorb excess CO2 from the atmosphere. 
One of Argo’s most important contributions so far is 
a huge improvement in estimations of heat stored 
by the oceans. Argo also delivers critical data for 
assimilation in ocean analysis and forecasting 
models and to initialize coupled ocean/atmosphere 
models used for seasonal and decadal forecasting.  
Without Argo data, monitoring and forecasting 
systems are not suffi ciently constrained and are 
not able to serve several key applications (e.g. 
weather, seasonal and decadal forecasting, climate 
and long-term environmental monitoring). 

An in-situ observing system truly 
complementary with satellite observations

Argo has strong complementarities with satellite 
systems and, in particular, with satellite altimetry.  
Most ocean data assimilation systems now 
systematically assimilate both Argo and altimetry 
data.  Argo and altimeter data need also to be 
jointly analyzed to better understand ocean 
circulation and mean sea level variations. For 
example, Argo provides precise estimations of 
sea level rise due to thermal expansion. These 
estimations are essential for a sound interpretation 
of mean sea level variations measured by satellite 
altimetry.   In addition, the joint use of Argo and 
altimeter data can improve Argo data quality-
control procedures. Conversely, Argo data are used 
to validate sea surface temperature satellite data 
and will be essential for the validation of future 
sea surface salinity satellite missions (e.g. SMOS, 
Aquarius). 

     ARGO: 
A GLOBAL 

OCEAN 
OBSERVING 

SYSTEM 
FOR CLIMATE 

RESEARCH AND 
OPERATIONAL 

OCEANOGRAPHY 

The Argo program was initiated in 1998, to collect temperature 
and salinity data in the upper layers of the world’s oceans 

with an average coverage of one observation per 3 degrees latitude 
and longitude. In only ten years, Argo has grown from an idea into an 
effective global observing system for the subsurface ocean, reaching 
its initial target of 3,000 profi ling fl oats in November 2007.  Pierre-Yves 
Le Traon explains how this global sub-surface observation network 
supports operational oceanography and climate research. 

USER’S PROGRAMS

By
Pierre-Yves Le Traon

To learn more
ABOUT THE ARGO PROGRAM:

www.jcommops.org
www.ifremer.fr/anglais

www-argo.ucsd.edu
www.argo.net

www.coriolis.eu.org
www.euro-argo.eu
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Future developments 

The backbone of the Argo program is satellite 
data transmission. The operational capability and 
robustness of the Argos satellite system is and 
will continue to be a major asset for Argo.  Floats 
equipped with new sensors must transmit greater 
volumes of data. Another program requirement 
is reducing time at the surface (particularly in 
marginal seas). IFREMER is currently working on 
the implementation of Argos-3 in new fl oats. Use 
of Argos-3 should signifi cantly reduce time at the 
surface and relay greater volumes of data.  First 
tests are expected in 2009. 

Float technology is also evolving to include new 
sensors (e.g. oxygen, Chl-a) and new capabilities 
(under ice measurements) that are important for 
climate research and applications.  Oxygen is, in 
particular, a very important parameter that needs 
to be monitored globally. It is a sensitive indicator of 
global climate change both for physics and biology. 
Although there are still several challenges to be 
solved (sensor quality and stability, cost), this is a 
promising evolution of the global Argo array.

Maintaining the Argo array’s size and global 
coverage in the coming decades will be 
challenging, and it is Argo’s very fi rst priority. 
The long-term array evolution (e.g. sampling 
characteristics, progressive use of new sensors) 
should also be discussed with both the climate 
research and operational oceanography user 
communities. Trade-offs between additional costs, 
increased complexity and development of the user 
community need to be analyzed. ■

Deployment of an Argo fl oat off the coast of South Africa during the Good Hope campaign (2004).
www.argo.net

Pierre-Yves 
Le Traon  
Pierre-Yves Le Traon is 
a physical oceanographer. He is Director of the Ocean 
Observatory Program at the French Research Institute 
for Exploitation of the Sea (IFREMER). 

He is also co-chair of GODAE (Global Ocean Data 
Assimilation Experiment) and a member of several 
international and European scientifi c groups on ocean 
observation and operational oceanography. He coordi-
nates Euro-Argo, the European contribution to the inter-
national Argo network of profi ling fl oats. He also serves 
as scientifi c advisor for space agencies such as CNES, 
ASE, Eumetsat and for the European Union for satellite 
oceanography missions.
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The Japan Agency for Marine-Earth Science and 
Technology (JAMSTEC) has developed a drifting 
CO2 buoy, with the support of the Japan EOS 
Promotion Program (JEPP) and the Ministry 
of Education, Culture, Sports, Science and 
Technology (MEXT). The objective is to provide 
simplifi ed, automated measurements of pCO2 
over all the world’s oceans, an essential factor in 
understanding how the ocean responds to climate 
change.

How it works

In general, an air-water equilibrator and Non 
Dispersive Infra Red (NDIR) analyzer are used 
to measure pCO2 in sea water. However, this 
type of system is very cumbersome (large size) 
and costly, because it requires standard CO2 gas 
syringes and high-performance NDIR. Our work 
has focused on developing a small drifting buoy 
system (diameter 250-340 mm, length 470 mm, 
weight, 15 kg) for pCO2 measurements (Figure 1). 
The measurement principle for the pCO2 sensor 
is based on spectrophotometry (e.g. Lefèvre et 
al., 1993; Degrandpre et al., 1995). The CO2 in 
the surrounding seawater equilibrates with the 
indicator solution across the gas permeable 

membranes. The equilibration process causes 
a change of pH in the indicator solution, which 
results in the change of optical absorbance. 

The pCO2 is calculated from the optical absorbance 
of the pH indicator solution equilibrated with CO2 

in seawater through a gas permeable membrane. 
In our analytical system, we used an amorphous 
fl uoropolymer tubing form of AF-2400 (AF Tefl on) 
for the gas permeable membrane due to its high 
gas permeability coeffi cients. 

The measurement side of the buoy system consists 
mainly of a LED light source, optical fi bers, a CCD 
detector and a downsized personal computer. The 
measured data are transmitted to the laboratory 
by the Argos satellite communication system. 
In the laboratory experiment, we obtained a 
high response time (less than 2 minutes) and a 
precision within 3 µatm.

Challenges 

One of the challenges we faced was developing an 
anti-biofouling paint for the buoy and CO2 sensor. 
When the buoy system is utilized for long-term 
observations, the instruments are susceptible 
to biofouling, in the form of microbial and algal 
fi lms. Requirements of the anti-biofouling paint 
for the CO2 sensor are as follows:

1. It should not infl uence the measurement 
     of CO2, 
2. It must be energy effi cient (power saving), 
3. It should be able to function for the long-term, 
4. It should be non-toxic. 

Minimizing toxicity is important for the CO2 sensor. 
In order to reduce the effects of biofouling on the 
sensors, we tried the antifouling tests with some 
paints in our port side (Mutsu, Aomori, Japan) 
for 9 months. We avoided using metal (Cu, Zn) 
type paint despite good results because our 
buoy is made of aluminum. Following tests, the 
silicon-type paint (No. 9) was adapted as an anti-
biofouling paint for drifting buoy (Figure 2).

Many studies have been carried out around the world to 
understand what happens to carbon dioxide (CO2) 

once it is emitted into the atmosphere, and how it relates to long-
term climate change. However, most observations of partial pressure 
of CO2 (pCO2) at the sea surface on volunteer observation ships and 
research vessels are concentrated in the North Atlantic and North 
Pacifi c. As Yoshiyuki Nakano explains, to assess the spatial and 
temporal variations of surface pCO2 in the global ocean, new automated 
pCO2 sensors, which can be integrated into platform systems such as 
buoys or moorings, are increasingly necessary. 
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By
Yoshiyuki Nakano

Figure 1. Small drifting buoy system for pCO2 measurements.



Dr. Yoshiyuki 
Nakano   
Dr. Yoshiyuki Nakano 
is a Research Scientist 
in Mutsu Institute for 
Oceanography (MIO) at 
Japan Agency for Marine-Earth Science and Technology 
(JAMSTEC). 

He is interested in developing new techniques for es-
timating carbonate species in seawater to monitor the 
change of oceanic conditions. He has been developing 
the small drifting buoy system for pCO2 measurement 
using spectro-photometric techniques since 2005. The 
CO2 buoys will be deployed in the Antarctic Ocean and 
North West Pacifi c Ocean by March 2009. 
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Deployment 

Our fi rst drifting buoy system was deployed in the 
east Labrador Sea from the Canadian Coast Guard 
ship “Hudson” in May 2008, with the support of 
the Bedford Institute of Oceanography (Figure 3).
Because of limited battery capacity, the buoy 
system measures sea surface pCO2 four times 
a day (also collecting temperature and salinity 
data) every six days. The planned lifetime of the 
buoy system is approximately one year, a factor 
that encouraged the team to start using Argos-3.

We are also developing a new drifting CO2 buoy 
that will use the Argos-3 system. Argos-3 features 
two-way communication via a downlink with a 
new generation of Argos platforms. The capacities 
of the current buoy are limited to automatically 
performing four CO2 surface measurements per 
day (also collecting sea surface temperature and 
salinity data), according to a pre-programmed 
duty cycle. The measurements are repeated 
every pre-programmed day, as the buoy fl oats 
on ocean currents. With the Argos-3 system, the 
buoy will measure pCO2 in seawater anytime we 
want to, by simply sending it a command. If, for 

example, we notice some events by satellite (e.g. 
chlorophyll increase in the surface ocean) around 
the buoy during a measurement interval, we can 
send a command to the buoy and thus measure 
the event in situ. Moreover, the Argos-3 system 
only transmits when a satellite is in view, which 
reduces the transmission time, helps in conserving 
energy and thus in extending buoy lifetime.

Implementing 
an operational network 

We will need to perform some laboratory 
experiments and an in situ long-term test for 
the CO2 buoy. As a result of our tests, some 
components will be modifi ed. We hope to produce 
the improved CO2 buoy on a wide-scale. In order 
to have a network of pCO2 observation all over the 
world’s ocean, the buoy must be produced at a 
reasonable cost. The goal of keeping costs within 
limits is one of the important aspects in the 
development. Today, we estimate that one buoy 
will cost $15,000 or less when large numbers of 
buoys are produced. ■

To learn more
ABOUT JAMSTEC: 

www.jamstec.go.jp/e/

ABOUT MUTSU INSTITUTE FOR OCEANOGRAPHY:
www.jamstec.go.jp/jamstec-e/mutu/

Figure 3. 

The fi gure displays the trajectory of the fi rst 
deployed drifting buoy system and observed 
pCO2 values (µatm) in the east Labrador Sea 
from June 1st to September 11th. 
The drifting buoy moved with the anticyclonic 
current and remained in the vicinity of the 
deployment point (58°39N, 50°26W). In the 
Labrador Sea, the anticyclonic current tends 
to be present for comparatively long periods. 
We hope the drifting buoy will stay in the La-
brador Sea for one year (life-time of the buoy 
system). Color bar shows average daily pCO2 
(4 times, every 6 hours) at observation point.

Anti-biofouling paint 270 days afterAnti-biofouling paint

Figure 2. Paints were tested at port for nine months. 
Following tests, the silicon-type paint (No.9) was selected for its anti-biofouling properties. 



To learn more
To read this article in full:

www.argos-system.org/html/argos3/pilot_projects/
clearwater_en.html

1012/2008 #67

The advent of Argos-3 
services changes the 

relationship of the SVP drifter 
to the Argos system, offering 
the opportunity to improve data 
collection from drifting buoys. 
These improvements will affect 
how ocean observers collect 
data, the quality of the data and 
the cost of collecting it. These 
changes come about because the 
PMT and Argos-3 satellites talk to 
each other, exchanging valuable 
information that can greatly 
improve  drifter operations.

Improving data collection 

To understand how Argos-3 changes data 
gathering from drifters, let’s review the current 
situation under Argos-2. An Argos-2 SVP drifter 
gathers data according to a fi xed schedule – say 
a new sea surface temperature (SST) every 15 
minutes – and loads each new message into its 
transmit buffer. Every 90 seconds – 960 times 
per day – the data are sent out in the hope that 
an Argos-equipped satellite is overhead to pick up 
the data. As a new SST becomes available, the old 
data are fl ushed without knowledge of whether 
the data were received by the Argos system. The 
excess cost of the present system results from 
messages that are transmitted when no satellites 
are available (wearing out the drifter’s batteries) 
and the cost of messages that are received 
repetitively. More drifters must be purchased and 
more overhead is required to manage and deploy 
them, as Gary Williams explains.

Interactive platforms 

Argos-3 changes the relationship of the SVP 
drifter to the Argos system because the Argos-
3 PMT is able to communicate with Argos-3 
satellites. The PMT knows when satellites are 
overhead because Argos-3 satellites download 
absolute time, the drifter’s location, and the 
Argos constellation ephemeris and status. In 
addition, the PMT features a higher level of data 
management. The most important features of the 
PMT data management are the ability to receive 
and store data sent by the SVP host controller, 
manage the transfer of stored data to Argos 
satellites, provide checksums and time stamps, 
and to acknowledge accurate reception of data 
sent to Argos-3 satellites. 

More effi cient data transfer 

All of these features promote the more economic 
and accurate transfer of data between the SVP 
drifter and the Argos system. By transmitting 
only when an Argos satellite is overhead, PMT 
transmissions are reduced by as much as 75%. 
In early tests of a PMT-equipped SVP drifter, we 
estimate that the number of transmissions was 
about 240 compared to the 960 that would be 
sent by a similar SVP equipped with an Argos-2 
PTT. While the number of transmissions declined 
dramatically, the number of unique messages 
almost doubled from 40 to 80. And the situation 
is even better because the use of pseudo 
acknowledgment1 from Argos-2 satellites and 
acknowledgements from Argos-3 satellites mean 
that the data are even more reliable.

Nevertheless, the new system presents 
challenges. Some of them are technical, such as 
data management in the PMT. Some are more 
fundamental, such as the challenge regarding 
reducing the power needed to transmit data, thus 
making the equipment last longer. To respond to 
that challenge, we must determine what data we 
need now that we can take samples when we 
want and expect to get collected data with a high 
level of accuracy.

Working together to master the system 

In conclusion, the Argos-3 system enables us to 
move beyond the Argos-2 system, where access 
to data and locations was random.  Argos-3 now 
makes it possible to specify what data are desired, 
and to transmit these data in an economic and 
accurate way, thus making the equipment last 
longer.

In short, Argos-3 offers a world of possibilities. 
By working together, we can make the system as 
effi cient as possible. ■

1Pseudo acknowledgment, also referred to as optimized (Argos-
2) transmission, means that because the probability of a single 
message being received when a satellite is overhead is over 50% 
then sending the message three times increases the chance of 
that message being received to an acceptable level. This is a major 
advantage of satellite pass knowledge. In addition, the number of 
messages sent (“three” in our example) can be remotely tuned 
through downlink commands to optimize messaging effi ciency/
power consumption. 

INTEGRATION
OF THE 

ARGOS-3 
PMT INTO 

AN SVP 
DRIFTER: 

OPPORTUNITIES 
AND CHALLENGES

PROJECTS

By
Gary Williams,

Clearwater Instrumentation, Inc.



11 #67 12/2008

    GETTING 
STARTED 
ON THE 

ARGOS-3 
PILOT 

PROJECTS

NEWS

By David Meldrum

If you are interested 
in receiving an Argos-3 platform 

in your fi eld of research 
and participating in 

an Argos-3 pilot project, 
please contact Bill Woodward 

(bwoodward@clsamerica.com) 
or Christian Ortega 
(cortega@cls.fr).

At this year’s annual meeting of the Data Buoy 
Cooperation Panel (DBCP), which took place in 
Cape Town, South Africa, from October 13-16, 
the Panel extended its ongoing program for 
the rigorous and impartial evaluation of new
technologies to include a new pilot project to
examine the possibilities and performance of 
Argos-3.

To get the project started, CLS offered to 
grant 50 SVP buoys to the DBCP, including 25 
buoys equipped with barometers (SVPB). The 
plans are for CLS to purchase 10 buoys from 
each manufacturer: Clearwater, Marlin-Yug, 
Metocean, Pacifi c Gyre, Technocean. 

The DBCP welcomed CLS’s generous offer, was
unanimous in wishing to commit its support 
to the project (both cash and in-kind), and 
immediately agreed to fund barometer upgrades
for a further 25 buoys. 

A steering team involving representatives from 
each ocean, the DBCP, manufacturers and 
CLS was set up during the annual meeting 
and Dr. Luca Centurioni (Scripps Institution

for Oceanography, US), was designated as
chairman.

The tasks agreed for the DBCP Argos-3 Pilot
Project are:

• Develop an appropriate methodology 
to evaluate Argos-3 buoy performance 
worldwide;

• Identify users interested in deploying the
pre-production buoys to  evaluate Argos-3;

• Coordinate and harmonize the evaluation
process, and

• Provide a community-wide forum to 
present and disseminate the evaluation
results and conclusions.

The fi rst buoys will be deployed by the end
of 2008. The fi rst results are expected in
spring 2009 and a community-wide evaluation
workshop is planned for winter 2009.

Those interested in participating are asked to
contact the steering committee chair 
lcenturioni@ucsd.edu

THE DBCP LAUNCHES 
ITS ARGOS-3 PILOT PROJECT

To learn more
Please visit our website 

for more information on Argos-3:
www.argos-system.org/argos3

Argos-3 is here at last! A number of pilot projects are 
underway to test the capacities of the new 

system around the globe. A variety of different types of oceanographic 
platforms are being developed to ensure that platforms using the 
Argos-3 system are available for the entire oceanographic community 
and for animal trackers as well (these platforms will be available at 
a later date). 
The current pilot projects are designed to ensure that users and 
manufacturers in the oceanographic community collaborate closely 
to integrate and deploy Argos-3-equipped platforms and evaluate 
their capacities in close collaboration with CLS. The DBCP is the fi rst 
program to sign on to the Argos-3 Pilot Project (please see article 
by David Meldrum), but projects are also underway with several Argo 
users and with Triton buoys in Japan.  
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