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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
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GlpIRATA:

Oct Regional partners provide ship time

TA C 123 sea days

RAMA:

Reqgional partners provide ship time

247 sea days
India - 142 days (PMEL and NIO sites)

Indonesia - 50 days (PMEL and FIO sites)
Japan - 34 days
ASCLME - 21 days

NOAA provides most equipment

30 moorings
US - 21 moorings
Japan - 4 moorings
India - 3 moorings

China - 2 moorings
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GTMBA Data Return
September 2010 — August 2011

Global Tropical Moored Buoy Array

RAMA: 6555 ' [PIRATA: 88%
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* Infrequent servicing at some sites o 60°W 0°E

« Vandalism damages equipment
* Piracy restricts access




RAMA Present Status and Plans
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Tropical Moored Buoy Technological Dispersion
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« Common measurement standards
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Others:
KORDI (deployed in Pacific)
USP ATLAS-B (under development)



Tropical Moored Buoy Technology

Mini TRITON

« Smaller size and weight than TRITON
» Assembled by hand

» Recover/deploy with smaller vessel

» Argos 3 telemetry

 Lower cost to build and maintain

* Field tested against TRITON

» 2 Deployed in RAMA

ATLAS Refresh

« Same met sensor suite as ATLAS

* Replaces PMEL built CPU/Logger with commercially built unit—




Tropical Moored Buoy Technology

Bai Long

» Met sensor suite similar to ATLAS (Gill, BAROCAP)
» CPU/Logger commercially built

* SBE T/S/P, RDI DVS

» Hourly data telemetry via Iridium (GTS link TBD)
* 1 Deployed in RAMA

T-Flex

» Similar met sensor suite as ATLAS (Gill, Hygroclip, Druck)

» CPU/Logger designed and built by PMEL

« PMEL T/S/P replaced with COTS (SBE)

» Argonaut replaced with Aquadopp - ”/l




TIP Session 10
26 September 2010, Oban, UK

Established a Technical Working Group

» Define a set of measurement standards for Tropical Arrays
» Establish procedures to exchange information

* Monitor and publish array status

Established protocols for expanding the moored buoy arrays

* Proposal for expansion submitted to scientific body for review

* Three-year demonstration project for evaluation

 Permanently added to array if successful and long term funding identified




Related Technology Developments

Real time ADCP:

PMEL contribution to IFM glider swarm experiment based in PIRATA
* Downward TRDI Sentinel ADCP mounted on buoy bridle

» Standalone system independent of ATLAS

 High resolution velocity profiles telemetered via Iridium

* Includes GPS at same rate for removal of horizontal buoy motion.

» Two-way Iridium communication provides control of sampling rate
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PMEL PRAWLER
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Prawler Stats (off Hawaii)

# Profiles per day
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Date

Total distance traveled= 4390km in 264 days
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Training, Capacity Building
and Formal Agreements

USP visits PMEL, October 2010 - B-ATLAS development.
Japan/Indonesia workshop May 2011 — transfer of TRITON service.
MOA between the UNDP and NOAA signed in May 2011 - ASCLME.

Indonesians visit AOML and NDBC in July 2011.

Indian Technicians on RAMA cruises in August 2011 follow up with
training at PMEL in October.




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

esearch Moored rray for African-Asian-Australian
onsoon nhalysis and Prediction ( )

A new moored buoy array in the historically
data-sparse Indian Ocean provides measurements to
enhance monsoon research and forecasting

Monsoon Winds and Sea Surface Temperatures

ORY Sagar Kanya services ATLAS moaoring

View progress towards completion

Support for RAMA is provided by
United States (MOAA/PMEL), Japan (JAMSTEC), India (MoES, INCOIS, NIOT, NIQ), Indonesia (BPPT, KKP), China (504, FIQ), Africa (ASCLME), and France {IRD, IN5U, Meteo-France)




RAMA Web Pages
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0-90E 21 Jul - 19 Aug 2011 SAGAR KANYA MoES/NOAA Chennai - Chennai, India 104-11-SK /SK-287 1.5N/0/1.55/45,80 5E; 0,80.SEADCP
[2N9OE 20 May-22 7n 2011 |SAGAR NIDHI MoESINOAA Chennai - Chennai, India 101-11-SN 45/85/125/16S, 80.5E; 125 67E
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PIRACY

In response to numerous piracy incidents in the western Indian Ocean, Lloyds of
London declared an Exclusion Zone within which additional premiums are required to
provide insurance to merchant vessels. In early 2011 the eastern border of the zone
was extended to 78°E. The zone includes most implemented and planned RAMA sites

along 55°E and 67°E. Security measures need to be implemented to ensure the safety
of all aboard RAMA cruises within the Exclusion Zone .

A security escort was arranged
for a cruise to 8°S, 55°E in
2010

Lack of security arrangements
resulted in the omission of
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Logistics and Assets

Management

Maritime Escort and
Protective Force

The Maritime Escort and Protective Force is fully equipped to deter any
sign of piracy and is tactically committed to escort the customer out of the
threat zone and piracy attempts. This force is ever vigilant and geared up
to engage the pirates o keep them away from the customer.

We are Pirates-Ready

Emergency Coordination Center
Timely informs s w <. Emergency information for
staff is also avalable at the AdvanFort Emergency Information Hotline:

United States +
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Your Crew Demands It. AdvanFort Delivers It.

Press Releases
04/05/2011 ‘ ne for
Monthly Onboard

02/ 25/ 2011 - AdvanFort Counter-Piracy with New
Endure
11/12/2010 - AdvanFort Vice President ct
Anti-piracy Conference
09/ 23/ 2010 - AdvanFort Expands Your last line of defense between another
Europe ‘successful piracy attack or robbery
© read more
@ view all AdvanFort Security Team On Duty
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EMERGENCY

COORDINATION CENTER

Emergency Update #31

Event Type: May 5, 2011
Event lame: Attempted Piracy
Vessel Name: MV
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PIRACY

Much can be done by ship operators to enhance security on
board. In some cases (e.g., areas within the Exclusion Zone, but
at which piracy has not occurred) may be sufficient.

*Registering with and reporting daily to a regional security authority such as the UK
Maritime Trade Operations (UKMTO) http://www.mschoa.org/Links/Pages/UKMTO.aspx

*Implementation of a security policy, e.g.,
http://www.mschoa.org/bmp3/Pages/BestManagementPractises.aspx
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http://www.mschoa.org/Links/Pages/UKMTO.aspx
http://www.mschoa.org/bmp3/Pages/BestManagementPractises.aspx

CLIVAR/GOOS Indian Ocean Panel
8th Annual Meeting
Chennal, India, 25-29 July 2011

Draft Action Items

» Define the research and explore the possibility of replacing moorings with Argo floats and gliders.
Request IRF to support it. (IOP members)

* Engage with the Intergovernmental Coordination Group for the Indian Ocean Tsunami Warning and
Mitigation System in order to facilitate resources and data sharing (co-chairs)

» Discuss at IOP-9 issues related about drifters in the Indian Ocean (co-chairs)

* Request IRF to discuss the possibility of multi-institutional ship-time coordination in the eastern Indian
Ocean (co-chairs)

» Develop areview paper on decadal variability in the Indian Ocean (W. Han to lead with help from J.
Vialard, T. Lee, G. Vecchi)

» Update IOP webpages (ICPO)

* Endorse the proposal of Chapman Conference on the Agulhas System (co-chairs)

* Organise, jointly with the SIBER SSC and IRF, the IOP-9 meeting in September 2012 in South Africa, in
conjunction with the Chapman Conference proposed by the SCOR Agulhas System WG. (co-chairs, ICPO)
* Request IRF to formulate a strong statement and examine potential high-level solutions to deal with
piracy issues in the Western Indian Ocean (co-chairs)

* Follow up with OOPC and GCOS on the possibility of funding five mooring in the western Indian Ocean
(T. Lee)

» Make statement to NOAA on the impact that reducing the XBT network in the IO would have on climate
research in the region. (co-chairs)

» Recommend to CLIVAR SSG that M. Ravichandran replaces Yukio Masumoto as IOP co-chair (co-chairs,
ICPO)
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