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“To promote an integrated approach to moored buoy 
observations of the climate system in the tropics, through 
development of common calibration standards, sampling, 

and reporting procedures…” 

TIP Background: 

1)  Inaugurated in 1992 as the TOGA-TAO Implementation Panel (TTIP; 
then TIP in 1995) 

2)  Became Tropical Moored Buoy Implementation Panel (TIP) in 2001 
under CLIVAR 

3)  Supports Indian Ocean Panel, CLIVAR Pacific Panel, PIRATA Scientific 
Steering Group 

4)  Action Group of the DBCP 

http://www.pmel.noaa.gov/tao/proj_over/tip/newpanel.html 



Tropical Moored Buoy 
Implementation Panel (TIP) 

Purpose of today’s meeting: 

1)  To review measurement standards for tropical moored buoy 
programs; 

2)  To update the status of moored buoy array developments in 
the tropical Pacific, Atlantic, and Indian Oceans; 

3)  To recommend actions to strengthen international 
cooperation  
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Tropical Moored Buoy 
Implementation Panel (TIP) 

Desired Outcomes: 

1)  Establish mechanisms for technical coordination 
across all tropical array mooring groups 

2)  Establish protocols to expand existing arrays 

3)  Other? 
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The Global Tropical Moored 
Buoy Array 
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Tropical Moored Buoy Array Program: 
A coordinated, multi-national effort to 
implement a sustained moored buoy 
observing system in the global tropics 
for climate research and forecasting 

A contribution to the Global Ocean and Global Climate Observing System (GOOS & GCOS) 



A contribution to the Global Ocean and Global Climate Observing System (GOOS & GCOS) 
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Science Drivers 

Typhoons, 
Cyclones & 
Hurricanes  MJO 

Trends 

Atlantic “Niños” 

Indian Ocean Dipole 

Monsoons 



ATLAS 



Oban TIP Meeting 

Tropical Moored Buoy Systems 

Purpose#1: To review 
measurement 
standards for 
tropical moored 
buoy programs 
that contribute to 
CLIVAR, GOOS, 
and GCOS. 

ATLAS TRITON 
Chinese 
“ATLAS” 

Mini-
TRITON 

“Conehead” 

PMEL 
“T-Flex” 

NDBC “ATLAS 
Refresh” 



Rain gauge Change 

  Former type: 
Optical Rain 
gauge 

Electronics 

Better correlation  
with TRMM data  
than Optical type 

  New type: Siphon 
    Rain gauge 



8°N, 137°E 

Effect of Change in 
Instrumentation 

  Jump in rain rate 
measurements due to 
instrumentation change  
contamination of the 
climate record! 

TRITON 

TRMM TRMM-
TRITON 



Effect of Change in 
Instrumentation 

8°N, 165°E 
ATLAS 

TRMM 

TRMM-ATLAS 



Maintaining Technical Standards 

1.  Field comparisons (e.g., ATLAS/
TRITON in late 1990s) 

2.  Shore-based comparisons (ATLAS/
TRITON/IMET in 2000) 

3.  Exchange of meta-data (as well as 
data) 



Side-by-Side Field Comparisons in 2011 

•  Deploy ATLAS and T-Flex near 
FIO mooring at 8S, 100E 
•  Deploy ATLAS and TFlex at 
12S 95E 



BAMS  Supplement to 
RAMA article (April 
2009). Sensor info for: 

  ATLAS 
  TRITON 
  m-TRITON  



Proposal: Create a TIP Technical Coordination 
Group & Designate a Lead Coordinator 

1.  Track system status (# moorings 
deployed, # sea days used, cruise 
schedules, etc). 

2.  Coordinate and/or advise on field 
comparison studies 

3.  Maintain a web meta-data base for all 
mooring systems 

4.  Other? 



Array Expansions? 



PIRATA Array 



PIRATA Array Expansion Protocols 
1.  Interested group submits proposal to PIRATA 

SSG (scientific rationale, technical feasibility, 
system compatibility, data policy)  

2.  Proposal sent out to three reviewers 

3.  Proposal revised & resubmitted to SSG 

4.  Successful projects commissioned for three 
year pilot phase 

5.  Successful pilot leads to permanent inclusion 
into array. 



Summary 

1)  Maintaining high technical standards to ensure 
interchangeability of data sets is essential 

2)  Recommend establishing a TIP technical 
coordination group and group leader to advise on 
standards and track system performance 

3)  Recommend adopting PIRATA expansion protocols 
for the TAO/TRITON and RAMA 


