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Global Tropical Moored Buoy Array:
A coordinated, sustained, multi-national 

effort to develop and implement moored 

buoy observing systems for climate 

research and forecasting throughout the 

global tropics

A contribution to GOOS, GCOS, and GEOSS

McPhaden, et al., review paper presented 

at OceanObs09.  Draft manuscript 

available at http://www.oceanobs09.net/

http://www.oceanobs09.net/


RAMA Present Status
52% of sites occupied

4 sites added in 

past year

1 site scheduled  

November 2009

1 site scheduled 

December 20093 sites scheduled 

January 2010

Up to 8 additional sites 

proposed.  By October 

2010 the array could reach 

80% implementation.



RAMA Resource Formula

Regional partners provide ship time
October 2008 - September 2009

India - 88 days

Indonesia - 25 days

Japan - 20 days

ASCLME - 10 days

NOAA provides most equipment
Though September 2009

US - 17 sites

Japan - 3 sites

India - 3 sites

China - 1 site

France – SLP at 2 additional sites



RAMA International Cooperation

Recent developments:

 USA (NOAA) and India (MoES) sign IA in 2008

 USA (NOAA) and Japan (JAMSTEC) sign IA in 2009 

 USA (NOAA) and Indonesia (DKP and BPPT) sign IA in 2009

 USA (NOAA) and ASCLME IA being drafted

ORV Sagar Kanya 

deploys RAMA mooring 

August 2004 



RAMA Notes
• Meteo France is supporting additional surface 

pressure  measurements from ATLAS moorings in the 

southern portion of the array.  Two have been deployed 

and another 2 are planned.

• Addition of CO2 measurement is under discussion.

• Vandalism results in loss of equipment and data.  

Technical solutions are being developed and tested.  

Prototype conehead buoys have provided more 

subsurface data and recently were enhanced with 

surface met sensors.

• The threat of piracy has prohibited implementation in 

the western basin and Arabian Sea.  Seychelles Coast 

Guard personnel will provide security and air 

surveillance for upcoming cruise.

• Sri Lankan clearance has been problematic.

• Customs complications result in delay of equipment 

delivery and return, which impacts cruise schedules and 

resource inventory.  



Array described in detail in Bull. Am. Meteorol. Soc., 90.



TAO/TRITON Notes

• Present weak El Niño conditions are expected to 

strengthen and last through the Northern Hemisphere 

2009-2010 winter.

• TAO/TRITON data return is relatively low:  81% over 

past year from primary sensors.

• Real time data return in eastern basin is especially low 

at present.  Presumably due to vandalism. Cruise is 

underway to restore the data flow.

• Ship time provided for TAO in last year was lower than 

normal.  Scheduled to increase in coming year, but will 

remain below previous norm.

• JAMSTEC has developed and tested a smaller version 

of the TRITON mooring.  Named M-TRITON.  Decrease in 

size allows deployment from smaller ships.



PIRATA Notes

• Maintained in 17 ATLAS, 1 ADCP 

• Data return 85% over past year.

• Ship support adequate to service each site  ~annually.

• Array is providing platforms for collaborative CO2 and 

biochemical measurements.  

• Meteo France to support additional SLP at one 

PIRATA site.



Tropical Moored Buoy Array  Web Pages

http://www.pmel.noaa.gov/tao/


