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• the only tropical inter-ocean exchange site
• transports heat and freshwater from Pacific into Indian Ocean
• pressure gradient between Pacific (high) and Indian Ocean (monsoonal low)
• closely coupled to the El Niño-Southern Oscillation (ENSO), Asian Monsoon,
Indian Ocean Dipole (IOD), long-term changes in Pacific tradewinds
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See also: Masumoto 2002; Cai et al., 2005; Potemra and Schneider, 2007 etc.
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ITF-Task Team: formal linkage to better
understand connectivity between ITF and Indian
Ocean Dipole (IOD), ENSO & monsoon systems

ITF-TT Objectives and ToR	

• Overarching Goal: Identify the scientific gaps of ITF
knowledge and develop an integrated strategy towards
an internationally sustained ITF Observing System
• Formed in 2012 with 2-year time line (ending 2014!)
• Strategy to implement ToR through three main
Objectives ….
ITF Task Team Terms of Reference
1. To provide a more complete description of the pathways, structure, and variability of the ITF
(including related property transports).
2. To better understand the mixing processes and their spatial and temporal patterns within the internal
Indonesian seas and the role of mixing in transforming the Pacific stratification to the Indonesian
profile
3.To develop diagnostics and metrics for validation of ocean and climate models
4.To enhance the understanding of the role of the ITF on interannual to decadal variations in the
climate system, particularly in terms of their connections with Pacific and Indian Ocean variability.
5.To improve data and product distribution from ITF programs
6.To develop strategies for cost-effective, sustained monitoring of the ITF
7.To promote and coordinate international collaborations between observational and modeling studies,
and to build capacity for researchers from within the Indonesian archipelago.

ITF-TT Objective 1	

Facilitate collaboration between the many international
existing and planned observational and modeling
studies to target the urgent gaps in understanding and
maximize the scientific outcome.
March 2012, Jakarta, Indonesia
• Science Theme: What governs the Throughflow?
• 25 participants: Australia, China, France, Indonesia, Korea, Japan, USA
• co-ordination of international science and implementation plans
• Written report to CLIVAR
•

ITF-TT Objective 2
Provide a scientific basis for developing and evaluating a
cost-effective strategy for sustained monitoring of the ITF
heat and mass transport over the long term for use in
climate models and future predictions.
Deliverable: A review paper of the current understanding of the structure, variability & dynamics of the
circulation within the Indonesian archipelago, identify the outstanding scientific issues, and provide details of
the sustained monitoring plan to understand the long-term ITF variability.
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ITF-TT Science Highlights
Signatures of the
Smax in the
thermocline and
Smin in the
Intermediate layer
disappear quickly
in the Indonesian
seas through
vigorous mixing
from tides; air-sea
interaction and
complex
bathymetry to
form Indonesian
Seas Water
masses
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ITF-TT Science Highlights
Models that include
tides can reproduce
the rainfall (Δ20%),
SST (Δ0.5oC) and
heat flux (Δ20 Wm-2)
patterns observed in
the Indonesian Seas
than those without.
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ITF-TT Science Highlights
Makassar Strait Transport
Recent changes
observed in ITF
transport reflect
swing to more
extreme ENSO
events: ITF transport
stronger and
shallower during La
Niña events
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ITF-TT Science Highlights

20-year proxy ITF
transport time
series indicates
increasing trends
in some outflow
straits in response
to changing
Pacific winds and
sea level on
decadal time
scales
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ITF-TT Objective 3
Provide a capacity building component to train regional
scientists with interests in the ITF and its role in the climate
•
•
•

•
•

•
•
•

14-22 January 2014
ITB, Bandung, Indonesia
32 junior scientist from China,
Philippines, Vietnam, Timor Leste,
Malaysia, Singapore and Indonesia
Senior scientists from Indonesia, USA,
France and Japan
Training workshop to enable regional
students to be directly engaged in
using data and other tools for
monitoring the ITF and understanding
its potential impacts on climate.
Funding from COSPAR, ESA, Westpac/IOC, WCRP/CLIVAR, ITB
Meeting Report: Radjawane, Sprintall, Lee and Pujiana, Space Research Today, 189, 2014
Held ITF-TT Progress Meeting with dial-in scientists and local Indonesian researchers.

ITF-TT: Coordinating Programs towards an
“Internationally Sustained ITF Observing System”
Gateway Program
•USA, Korea, France, Indonesia,
China, Japan
•investigating the Pacific inflow of the
ITF inflow region: exposed to Pacific
WBC and eddies, complex
bathymetry, strong tidal forcing and
small-scale mixing
•Three key regions: I. Mindanao
Current; II. Mindanao/Halmahera
eddies/retroflection III. North-east
Indonesian seas
•Involves sustained mooring
deployments, gliders, Argo,
hydrographic surveys

Regional coverage
I
II
III
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Coordinating ITF Programs	

Complex vertical structure of ITF profile and varying water mass signatures
requires full-depth measurements to capture volume and properties to
understand inter-ocean exchange of heat and freshwater.
Mooring deployments in
• Timor and Ombai Straits (IMOS Australia:
deployed 2011 – 2014 and on)
• Makassar Strait (USA NOAA: deployed
2003-11, redeployed Aug 2013 )
• Halmahera Strait (France/Indonesia:
deployed 2010; redeploy 2013)
• 20 (!) Moorings planned by China as part
of ITF-Gateway program (2014-17)

!
!
!

CLIVAR Pacific and Indian Ocean Panels:
Please put our mooring “dots” on your
maps as it is very important for many
regional funding agencies

ITF-TT: Where to Now?	

• Remaining Issues:
1. Public availability of data: Unless data are publically available at a readily
accessible site then we do not consider the measurements to be part of the
globally sustained observing system. This issue will be emphasized as part
of our ITF-TT legacy, to adhere to CLIVAR data policy and principles.
2. Developing a framework for moving forward: ITF-TT to disband this year. !
Important to maintain momentum for open collaborative efforts to sustain
monitoring of the processes and transports in the Indonesian seas.
3. How best can we link in with existing community groups such as the CLIVAR
Pacific and Indian Ocean Panels in the future?
• ITF-TT continues to integrate components of the ITF observing system into
the sustained global observing system, for example, through contributions to
the Tropical Pacific Observing System (TPOS) 2020.
• ITF-TT Meeting in Jakarta, Indonesia in August 2014 as part of NPOCE
• Fall AGU December 2014 Special Session, co-ordinated with the Year of the
Maritime Continent (YMC)

