


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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TAQ/TRITON 5—Day SST {°C} and Winds (m s~1)
Ending on November 21 2015
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TAQ/TRITON 5—Day SST (°C) and Winds (m s~1)
Ending on October 17 2016
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Status of Presently Deployed TAO/TRITON Moorings
Updated Oct 14, 2016
160°E 180°E 200°E 220°E 240°E

[@]234
A 635 @97 @5 @216

4 639 |®@]96 @6 [@]232 [®]217

A 640 A 646 A 653 [8]95 [®]231 [®]219
A 644 A 655 (@94 @229 @220
A 657 (@92 @228 [®]220

J \ [®]91 @226  [®222
(@89 (@223

.

180° 160°'W 140°W

(Click Mooring Symbol for Summary)

Mooring Type Mooring Status Data Return

@ TAO/ATLAS (PMEL) ## Days Deployed ® 0%-50%
[@] TAC/Refresh (NDBC) O Moved or Adrift ® 50%-75%
O oOut of Position ® 75%-90%

A TRITON (JAMSTEC) X Not Transmitting ® 90%-100%

55 of 55 TAO moorings
replaced in past year

54/55 sites returning data

Data return from 28 TAO and 3
TRITON moorings 2 80% over
past year.

NDBC TAO Refresh systems
occupy all TAO sites

4 of 12 TRITON sites retired

6 more (10 of 12) TRITON sites
scheduled to be retired in 2017
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Near historical norm and much improved since 2012-2014

5% real-time data return for past 12 monfhs.
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Development and reduction of TRITON buoy array

Retirement of Pacific TRITON sites,

] 2013 begun in 2013, will continue.
1/ » By 2017 only 2 of original 12 TRITON
i sites will remain
] * One new mooring planned north of
3 ' mi TAO/TRITON Array
i E ‘ « Continue climate record with
0° > additional new technologies
: ‘ ‘ - JAMSTEC is engaged in TPOS 2020
1 ® Maren, 1998 planning efforts
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Tropical Pacific Observing System 2020
(TPOS 2020)

* Redesign and refine the TPOS to observe ENSO and
advance scientific understanding of its causes

 Determine the most efficient and effective observational
solutions to support prediction systems for ocean,
weather and climate services

« Advance understanding of tropical Pacific physical and
biogeochemical variability and predictability

TPOS 2020 will provide evidence-based, vetted advice
pointing to an intelligent evolution of the observing system.




TPOS 2020 ORGANIZATION

TPOS 2020 is an international project under GOOS

Steering Committee:

15 members from 6 nations
Co-chairs: Billy Kessler (NOAA) and Neville Smith (BOM, Australia)

Task Teams:

Planetary Boundary Layers
Models and data assimilation
*Biogeochemistry

*Eastern and Western Pacific

The draft of the First Report on the TPOS 2020 posted to:
http://www.tp0s2020.0org




TPOS 2020 EXPERIMENTS

Four TPOS 2020 experiments to be conducted over a four-
year period have been funded by NOAA:

* Enhanced ocean boundary layer observations on the

TAO moorings

* Profiling Rainfall, Wind Speed, and Biogeochemical Sensors
for Use in the Tropical Pacific Observing System

= Autonomous Surface Vessels (Saildrone) as Low-Cost
TPOS Platforms for Observing the Planetary Boundary
Layer and Surface Biogeochemistry

= Development and Testing of Direct (Eddy Covariance)
Turbulent Flux Measurements for NDBC TAO Buoys



Updated Oct 14, 2016

Mooring Type
A PIRATA Core

@ PIRATA Extensions
|| TFLEX System

Mooring Status

## Days Deployed
O Moved or Adrift
(O Out of Position
X Not Transmitting

Data Return

® 0% -50%

® 50%-75%
® 75%-90%
@ 90% - 100%

* 86% Annual Real Time Data Return (Oct 2015 — Sep 2016)

15 of 18 sites presently transmitting

* All 18 sites maintained in past year

* PIRATA Scientific Steering Group meeting: Paris, 2 Dec 2016
to discuss planning an international review of PIRATA in 2017

* PIRATA last reviewed (by CLIVAR and OOPC) in 2006;

* Review published in Bulletin of the American Met. Soc. (2008)




6 Flux Reference Sites (longwave radiation, surface pressure and
currents, additional subsurface temperature and salinity)

« 2 Surface CO,/O, (LOCEAN)

* 2 Subsurface O, (IFM/GEOMAR); 8 more planned for 2017

1 Surface Pressure (Meteo France)

« 2 Thermal microstructure (ChiPods, Oregon State University)

* 17 Acoustic monitors (OTN, Dalhousie University)

 AEROSE (Aerosols and Ocean Science Expeditions, NCAS)

PIRATA

Future Enhancements ) :
« EU AtlantOS to add T/C and V Sz el
« FUNCEME to add T/C

TRACKING NETWORK
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PIRATA Cruises Oct 2015 - Sep 2016
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/1 + 107 Sea days
« 18 moorings deployed
« >15 surface drifters deployed

=] * 6 Argo floats deployed
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Updated Oct 14, 2018 Maoring Type
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« 7 surface mooring sites not serviced for more than 1 year due to lack of ship time

* Most maintained sites are providing good data.

» Australian proposals for 25°S, 100°E support not funded

» 12°S,55°E & 16°S,55°E sites not maintained due to completion of ASCMLE program.

* Review of the IndOOS on 30 Jan-3 Feb 2017 convened by the CLIVAR/GOQOS Indian
Ocean Panel and sponsored by the CLIVAR, OOPC, and IMBER programs.




= RAMA Cruises Oct 2015 - Sep 2016

« 5 Cruises

« 3 Countries

* 4 Ships

* 126 Sea days

« 23 moorings deployed
« >25 surface drifters deployed
* 6 Argo floats deployed
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KIOST has new RV: Isabu
Planned activitvies in 2017;

» Pilot cruise on RV lIsabu to service 3
RAMA moorings along 67E

» International workshop in Korea to
design a multi-year joint Korea-U.S.
Indian Ocean contribution to IIOE-2

http://www.kookje.co.kr




Vision: to advance our understanding of the dynamical interactions between the ocean and
atmosphere that give rise to the complex physical variability that is observed in the Indian
Ocean region, and determine how this variability affects climate, marine biogeochemical

cycles, ecosystems and fisheries.
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* Resai-lime and near resllmes loe gauge network
[rcluding the fsunam buoy network)

o ADOEY Regional Dosdan Obsening Syslems




Strategies for Implementing IIOE-2

1) Leverage off and coordinate existing international programs that have
research ongoing or planned in the Indian Ocean during this time:

Sustained Indian Ocean Biogeochemistry and Ecosystem Research
(SIBER) which is a part of the IMBER project
Climate Variability and Predictability (CLIVAR), which is part of the

WCRP

The Indian Ocean component of the Se1cl Intematone
Global Ocean Observing System (I0OGOOS) /[, = =~ ~ Indian Ocean
- Presents an opportunity to complete and zmszm

enhance RAMA.
GEOTRACES (a global survey of trace elements and isotopes in the

ocean)

The Global Ocean Ship-Based Hydrographic Investigations Program
(GO-SHIP)

Year of the Maritime Continent (2017-18)

2) Develop and coordinate new initiatives. The first of these is the Eastern
Indian Ocean Upwelling Research Initiative (EIOURI)
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®Surface Mooring mFlux Reference Site oADCP % Deep Ocean
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78% Complete
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8 standalone T-Flex moorings currently
implemented in PIRATA/RAMA:

 5in RAMA

« 3 in PIRATA

ATLAS/T-Flex/BaiLong met sensors
compared at PMEL

T-Flex pilot study data shown to be
comparable to ATLAS

NOAA Tech Memos on mooring
comparisons available or in prep.

Provides hourly time series in real time

Capable of higher vertical resolution in real
time

On GTS. Bulletin Header IOBX08 KPML in
BUFR

WMO numbers for T-Flex moorings take the
7-digit analog of 5-digit ATLAS code

Plan to convert ~8 additional PIRATA/RAMA
sites to T-Flex in coming year.




Tropical Moored Buoy Implementation Panel
Global Tropical Moored Buoy Array
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