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What is the Indian Ocean Observing System?

The mission of the IndOOQOS is to provide sustained, high-
quality oceanographic and marine meteorological
measurements that support knowledge-based decision-
making through improved scientific understanding, and

ultimately, through improved weather, ocean, and climate
forecasts.
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Why a review of IndOOS and roadmap to IndOOS-2?

eINndOQOS design was established on the basis of an
Implementation Plan drafted by the CLIVAR IORP
in 2006.

eSince then, societal and scientific priorities and
measurement technologies have evolved, many
practicalities of implementation have been
learned, and the pace of climatic and oceanic
change has accelerated.

e The review findings provide a roadmap to
address the clear and urgent need for expansion
of the Indian Ocean observing system, designed
to meet the requirements of a broad suite of
users, as recognised in the GOOS 2030 Strategy.
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Terms of Reference for the IndOOS
review and IndO0OS-2 Roadmap
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Terms of Reference for the IndOOS
review and IndOOS-2 Roadmap

1. Make actionable recommendations for priority observing system
components going forward, including pilot studies with new technologies
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Terms of Reference for the IndOOS
review and IndOOS-2 Roadmap

1. Make actionable recommendations for priority observing system
components going forward, including pilot studies with new technologies

2. Provide justification for these recommendations by:

a. Reviewing IndOOS current status and its past successes and failures;

b. Articulating the scientific and operational drivers of IndOOS and their
sociletal impacts;

c. ldentifying the Essential Ocean Variables (EOVs) that address these
drivers, their geographical coverage and spatio-temporal resolution.
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Dates  lEvent

31 Jan - 2 Feb 2017

Feb — Mar 2017
Jun 2017

Apr — Sep 2017
Oct — Nov 2017
Dec 2017

Jan — Mar 2018
22 — 23 Mar 2018

Aug 2018
Aug — Nov 2018

Nov 2018 — Feb 2019

Feb — Apr 2019
14 — 15 Mar 2019

June 2019
Sep 2019
Dec 2019

" Intergove
ificand | Oceanographic
Commission

1st IndOOS Review Workshop (Perth, Australia): TORs, scope, outline
~ormulation of writing team, guidelines, and timeline

-ormulation of IndOOS Review Board

~irst draft of 25 IndOOS Review chapters

Cross-chapter review by lead authors, IORP, and SIBER

First draft of Executive Summary

Reviews of complete first draft from Review Board and broader community

2" IndOOS Review Workshop (Jakarta, Indonesia): Chapter presentations and discussion,
reviews, formulation of rubric for prioritisation

Comments and reviews collated and sent to lead authors with guidelines for final chapter revision

Second draft of 25 IndOOS Review chapters

Editing of all chapters, prioritisation of Actionable Recommendations, Second draft of Executive
Summary, first draft of Introduction and Synthesis

Final reviews and comments on complete second draft

Final IndOOS Review Workshop (Port Elizabeth, South Africa): Final discussions focussing
on possible omissions; Outcomes and implementation

Final version ready for layout and proof reading
Publication of Executive Summary ready for OceanObs’19
Publication of full report and official launch during WCRP Climate Week at Fall AGU
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Review: Achievements of the IndOOS
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Review: Achievements of the IndOOS

Indian Ocean Observing System (IndOOS)

IndOOS has provided unprecedented knowledge 30°N

of weather, ocean, and climate phenomena, : \
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Review: Achievements of the IndOOS

Indian Ocean Observing System (IndOOS)
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Review: Achievements of the IndOOS

Indian Ocean Observing System (IndOOS)
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Indian Ocean Observing System (IndOOS)
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Review: Achievements of the IndOOS

Indian Ocean Observing System (IndOOS)

IndOQOS has provided unprecedented knowledge 30°N
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Review: Remaining gaps
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Review: Remaining gaps

Weather forecasts Sub-seasonal forecasts
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Why do weinged the IndOOS-27? Sea level rise
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Why do weingegd the IndOOS-27? Sea level rise

* Sea level rise in 10 of PAPUANEW GUINEA
7mm/year - Mmore Torres Straito
than twice the global

average - coupled AUSTRALIA e ’?ii

with extreme tides /

and storm surges

inundated the small

sand island habitat of -

the Melomy T %
* Sea level is projected =

to rise 1 m by 2100—

significantly greater ' 4

than earlier estimates.
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anthropogenic cllmate change
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Why do weingegd the IndOOS-27? Sea level rise

* Sea level rise in 10 of PAPUA NEW GUINEA
/mm/year - more Torres Straitc
than twice the global
average - coupled
with extreme tides
and storm surges
inundated the small
sand island habitat of
the Melomy T

AUSTRALIA
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* Sea level is projected
to rise 1 m by 2100—
significantly greater ' 4 - B R
than earlier estimates. e sl SR e

Bramble Cay Melomy is the first
species to become extinct due to

* Decadal IO variability
unknown due to lack
of long-term records
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Why do we need the IndO0OS-27? Increased vulnerability
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* Indian Ocean rim countries

2
are increasingly vulnerable 'f
due to rises in population, -
sea level, and cyclone RO e
intensity. SO T )
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* There are many small island
developing states and least
developed countries

dependent on fisheries. Dependency on fisheries

* The Bay of Bengal sees 5% = > - « Spamd
of global cyclones, but 80% ; e
of global casualties. Cyclone o
Nargis in 2008: 140,000 '
dead, 1 million homeless, - - j o
and $1O billion damages‘ e e— é\“'d"VulnerabiIity to sea level rise Murakami et al (2017), Paul et al. (2009), Nicholls and

Vulnerable island region s Vulnerable coastal area

Cazenave (2010), Barange et al (2014)
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Why do we need the IndO0OS-27? Rapid warming
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Why do we need the IndO0OS-27? Rapid warming

» Despite its small size,
the Indian Ocean has
accounted for 30% of
the global oceanic heat
content increase over
the last decade
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Cheng et al (2017), Desbruyeres et al (2017),
Han and McPhaden (2019) in IndOQOS-2 report,
Lee et al (2015), Dong and McPhaden (2016),
Beal and Elipot (2016).
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Why do we need the IndO0OS-27? Rapid warming

2006-2015, 0-2000 m heat content change

» Despite its small size,

the Indian Ocean has ~ |
accounted for 30% of £ ™° i /
the global oceanic heat  °*
content increase over 5 o ':
the last decade £ oos
» Largest heat content % e F (SRR
changes occurred in £ 005
the southern subtropics. § I IMA S
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Year

Cheng et al (2017), Desbruyeres et al (2017),
Han and McPhaden (2019) in IndOQOS-2 report,
Lee et al (2015), Dong and McPhaden (2016),
Beal and Elipot (2016).
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Why do we need the IndO0OS-27 Rapid warming

» Despite its small size,
the Indian Ocean has

accounted for 30% of ¢ * ,,
the global oceanic heat g °*
content increase over 5 o
the last decade £ oos
» Largest heat content & o 4
changes occurred in £ 005
the southern subtropics. 3 o1 |  rend (1996-2015)
e Decadal increase in §%>.151J " Global Ocean

Indonesian Throughflow 1960 1970 198 199 2000 2010

while Agulhas Current e

may be weakem’ng? Cheng et al (2017), Desbruyeres et al (2017),
Han and McPhaden (2019) in IndOQOS-2 report,
Lee et al (2015), Dong and McPhaden (2016),
Beal and Elipot (2016).
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Why do we need the IndO0OS-27 Rapid warming

2006-2015, 0-2000 m heat content change

Despite its small size,
the Indian Ocean has
accounted for 30% of
the global oceanic heat
content increase over
the last decade

Largest heat content
changes occurred in
the southern subtropics.

Decadal increase in
Indonesian Throughflow
while Agulhas Current
may be weakening?

Where will the heat go?
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Why do we need the IndOOS-2? Productivity in decline
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Why do we need the IndO0OS-27? Productivity in decline

Trend in summer chlorophyll Trend in summer SST
. a Observations, 1998-2013, mg m-3 16 year-1 b Observations, 1998-2013, °C 16 year1
» As the Indian Ocean SRR ‘ T |
warms, oxygen levels, ‘

pH, and primary 20
productivity have
decreased, with
reductions up to 30% in o
chlorophyll levels in the .. = | e
Arabian Sea over the 40 80 120 40 o 12

Projected Oxygen change, RCP8.5
last twenty years. e g
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Why do we need the IndO0OS-2? Productivity in decline

Trend in summer chlorophyll Trend in summer SST
b Observations, 1998-2013, °C 16 year-1

. a Observations, 1998-2013, mg m-3 16 year-1
* As the Indian Ocean o o T |

warms, oxygen levels,

1.0
pH, and primary 20 05 20"}
productivity have 0o
decreased, with 0
reductions up to 30% in o 4o O
chlorophyll levels in the .. & | e
Arabian Sea over the a0 80 120 40 e 120

Prolected Oxygen change RCP8.5 Fish mortality event in Arabian Sea
last twenty years. - - . -
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* Fish mortality events are
predicted to increase
due to enlarged oxygen
minimum zone in
Arabian Sea

Bopp et al (2013), Naqvi et al (2009),
Rashid et al (2013), Roxy et al (2016)
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What are the scientific drivers of the IndOOS?
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What are the scientific drivers of the IndOOS?

* The Madden Julian Oscillation
(MJO) and Monsoon
Intraseasonal Oscillation
(MISO) are convective
perturbations that originate
in the Indian Ocean
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What are the scientific drivers of the IndOOS?

)M]O compos site D]FM (da yO) )MISO compos site ]]AS (da yO)

* The Madden Julian Oscillation
(MJO) and Monsoon
Intraseasonal Oscillation
(MISO) are convective
perturbations that originate
in the Indian Ocean

o MISO gove 'NS the aCt]ve and 40F “6(I)E SOE  100E 1bE 140E : 40E 60E SOE  100E  120E  140F
Atmospheric convective perturbation
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What are the scientific drivers of the IndOOS?

a) MJO composite DJFM (day 0) c) MISO composite JJAS (day 0)
= ' ‘ Y ' ' . Y

* The Madden Julian Oscillation
(MJO) and Monsoon
Intraseasonal Oscillation
(MISO) are convective
perturbations that originate
in the Indian Ocean
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What are the scientific drivers of the IndOOS?

a) MJO composite DJFM (day 0) c) MISO comp051te ]]AS (day 0)
7 T T T I(/ |
(MJO) and Monsoon 0
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* The Madden Julian Oscillation |,

. . 108 > ') ‘Better MJO forecast skill when accounting for
Intraseasonal Oscillation I M —— | - 1 ocean-atmosphere coupling
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10 days

in the Indian Ocean ) g Coupled
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What are the scientific drivers of the IndOOS?

(a) Indian Ocean Dipole (b) Indian Ocean Basin Mode
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Indian Ocean influence displacement southwest \4 & ) “
marine productivity, fish ~ °"nacsenes menseon :
i Enhanced More cyclones Weakened
CatCh, ramfall, drOught, productivity Drought&  proyght in southwest
and cyclogenesis PUSTeS austral spring S

(c) Indian Ocean Subtropical Dipole (d) Ningaloo Nino
v \ y W\

» Paucity of long-term
datasets mean that
decadal variability remains
to be characterised in the
Indian Ocean

Marine heatwave, More rainfall in

More rainfall in coral bleaching etc.  austral summer

austral summer
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INdOOS: scientific drivers
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INdOOS: scientific drivers

Somali (>
Current  Monsoon

Currents

. ' Wyrtki Jets . N \‘\—«-\)/
(v]
“— I I S S e s .. = E—

A

(o)
20°N- Monsoon
| circulation

4008 | I l I I I I I | |
30°E 50°E 70°E 90°E 110°E 130°E

GLOS «GOOS «WIRP

oO0PC IC it

GLOBAL OCEAN OBSERVING SYSTEM FOR INDIAN OCEAN Emcgu»cn S cientific and

@

e RS
i . N . S /CZ7
y & %
/ Y > y g = T
\\C}’V(A B’i/’/ Fl g e
g - i < & World Climate Research Prog amme || 1/ : International Association
- ‘, > @Oéx%?w Foo‘“\@ I U G G al Science!
ENT Of




IndOOS: scientific drivers \

upwelling subduction
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INdOOS: scientific drivers
upwelling subduction

30°N \“‘
20°N- Monsoon
| circulation

10°N-

Monsoon
Currents

Eq A | Wyrtki Jets
10°S- EACC
20°S+ ’
|Agulhas ¥ Leeuwin
o Current o = Current btropical
30°S- 26.0
- _ unt'
o 26.8 mode water
40°S | | | | | | | | .
90°E 110°E 130°E

30°E

@L

o c “ m United Natiens  °  Intergovermim (ﬂlal
. O anoc aphi

GLOBAL OCEAN OBSERVING SYSTEM FOR INDIAN OCEAN Educaticnal, Sc ennﬁc nd
Cultwral Organization _ Commissio

50°E 70°E

The Global Ocean Observing System

overturning
heat flux

— ATMOSp,
e . ol S5,
P o .
y \ By o,
// \ S Z -
p n \ o D
[ C [” : By E P
| | W 1 o > O —
| \}IV(AWR")\' / E g I M Be R
\ A A 2
\ //
) [ &
= " s y s &
e > o
h ) ATMENT OF ©

A

horizontal
heat flux

WCRP-&

World Climate Research Prog amme

e |Am

UGG | [mpeoraise
EfthPhy s fthO




IndOOS: scientific drivers \

upwelling subduction OMZ
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IndOOS: scientific drivers \

upwelling subduction OMZ

A

overturning horizontal
heat flux heat flux
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IndOOS: scientific drivers \

upwelling subduction OMZ

A

overturning horizontal
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INdOOS: scientific drivers
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IndOOS: scientific drivers \
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Roadmap for IndOOS-2: Core Findings
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* Coverage of the western
equatorial Indian Ocean needs to
be completed.

GLOS «GOOS «WIRP

Roadmap for IndOOS-2: Core Findings

and heat flux

INdO0OS-2: 2020-2030

EOVs: T, S, u(z),
surface wind stress
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EOVs: oxygen, nutrients,

Roadmap for IndOOS-2: Core Findings |camon (oc, bic)

phytoplankton biomass and

» Coverage of the western diversity
equatorial Indian Ocean needs to INdOOS-2: 2020-2030 ARGO ©
be completed. 30N - ﬁi%‘é’éﬁf?\?go

RAMA 2.0

Occupied ¢ Standard
To occupy [ Flux ref.
New site o ADCP

* Biogeochemical measurements O

must be collected alongside on -
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Roadmap for IndOOS-2: Core Findings

* Coverage of the western
equatorial Indian Ocean needs to
be completed.

Biogeochemical measurements
must be collected alongside
physical parameters, initially
targeted to regions of high
variability and change, such as the
OMZs and upwelling systems.

Enhanced vertical and temporal
resolution of upper-ocean
measurements are needed in
tropical regions strongly coupled
to MJO and MISO development.
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* Boundary flux arrays in the
Agulhas and Leeuwin Currents are
needed alongside an enhancement
of Indonesian Throughflow

monitoring.
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Roadmap for IndOOS-2: Core Findings

Warming below 4000 m, W/m2,

: Purkey & Johnson (2010).
* Boundary flux arrays in the , 2010)

Agulhas and Leeuwin Currents are
needed alongside an enhancement
of Indonesian Throughflow

monitoring.

* More observations of the deep
ocean below 2000 m are needed
to capture circulation, heat
content, and sea level change.
Initially targeted to subtropics.
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Roadmap for IndOOS-2: Core Findings _
Warming below 4000 m, W/m2,

Purkey & Johnson (2010).

* Boundary flux arrays in the
Agulhas and Leeuwin Currents are
needed alongside an enhancement
of Indonesian Throughflow
monitoring.

* More observations of the deep
ocean below 2000 m are needed
to capture circulation, heat
content, and sea level change.
Initially targeted to subtropics.

e More land motion sites are needed
alongside tide gauges, as well as
additional island sites.

@ Data available @ Data not available
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Core Findings: Beyond in situ Observations

» Continuous, overlapping satellite
measurements are central to the

IndOOS.

* There is urgent need for
advancements in data assemblage
and coupled data assimilation
techniques

Courtesy of Ryuji Yoshida
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Core Findings: Beyond in situ Observations

» Continuous, overlapping satellite S
measurements are central to the g
IndOOS.

* There is urgent need for
advancements in data assemblage
and coupled data assimilation

techniques
o . ) f 1 will adopt Best ractices 3
 There is a need for increased - 27 W Tl odobt Bert Fradice d
investment and stronger . o
partnerships with Indian Ocean L wil adogh Best Brachice ]
rim countries and end-users, T wll adogt Best fractice
along with improved data sharing I will adogt Best Practices
and commitments to best et e
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Actionable Recommendations by Observing System Component
Tiers | and ll: Maintain and Extend

* Argo: Maintain the core 3° x 3" array, add

200 BGC-Argo floats, develop a Deep-
Argo program. IndOOS-2: 2020-2030 § ARGO ©
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Actionable Recommendations by Observing System Component
Tiers | and ll: Maintain and Extend

* Argo: Maintain the core 3° x 3" array, add
200 BGC-Argo floats, develop a Deep-

ArgO program. 0N IndOOS'Z 2020'2030 § f‘gggArg.o’
+ Deep-Argo
* RAMA: Consolidate to RAMA-2.0 (13 less . RAMA 2.0
sites). Increase resolution of upper-ocean To occupy §E§‘£E§{d

measurements, add mapCO2, BGC, and 10°N -
direct flux measurements to flux
reference sites. Add new site off NW
Australia.
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Actionable Recommendations by Observing System Component

Tiers | and ll: Maintain and Extend

* Argo: Maintain the core 3° x 3" array, add

200 BGC-Argo floats, develop a Deep-
Argo program. IndOOS-2: 2020-2030

30°N

 RAMA: Consolidate to RAMA-2.0 (13 less
sites). Increase resolution of upper-ocean _
measurements, add mapCO2, BGC, and 10°N -
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Actionable Recommendations by Observing System Component
Tiers | and ll: Maintain and Extend

* Argo: Maintain the core 3° x 3" array, add
200 BGC-Argo floats, develop a Deep-

ArgO program. 0N IndOOS-Z 2020'2030 ﬁ fgg(gArg.o,
+ Deep-Argo
* RAMA: Consolidate to RAMA-2.0 (13 less . RAMA 2.0
sites). Increase resolution of upper-ocean _ Tooccupy 3 Elpxroh
measurements, add mapCO2, BGC, and 10°N - ;:;Tte S
direct flux measurements to flux : 0  Enhanced
reference sites. Add new site off NW » ; ’ xw ~ X[ ® Tide gauges
. . ® + Vertical land motion
AUStral]a. (0o - %& & f\w'\\i.@s,.a + more Island sites
« XBT: Maintain IX01 (ITF) and IX21 lines. ZOOS: d .
IXO01: Install auto-launchers and increase _ °
near-coastal resolution. IX21: add pCO2.  sps-

* Tide gauges: Add colocated 40°S
measurements of land motion, add sites
in SW Indian Ocean and on islands.
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Actionable Recommendations by Observing System Component
Tiers | and ll: Maintain and Extend

 Surface drifters: Maintain core 5° x 5°
array, evaluate addition of barometric

pressure. IndO0S-2: 2020-2030
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Actionable Recommendations by Observing System Component
Tiers | and ll: Maintain and Extend

 Surface drifters: Maintain core 5° x 5°
array, evaluate addition of barometric

pressure. INdOOS-2: 2020-2030

30°N -
* Boundary current arrays: Add
observations of Agulhas and Leeuwin 20°N -
Currents, including hydrographic moorings '
to constrain basin-scale heat budget.
(Monitor T,5,02, and nutrients in Java-
Sumatra and west coast India upwelling.)
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Actionable Recommendations by Observing System Component
Tiers | and ll: Maintain and Extend

* Surface drifters: Maintain core 5° x 5°
array, evaluate addition of barometric

pressure. InNdOOS-2: 2020-2030

30°N -
* Boundary current arrays: Add
observations of Agulhas and Leeuwin 20°N -
Currents, including hydrographic moorings '
to constrain basin-scale heat budget.
(Monitor T,5,02, and nutrients in Java-
Sumatra and west coast India upwelling.)

10°N 1

10°S -

Surface drifters @

G + surface pressure

s + Boundary current
array

GO-SHIP

* GO-SHIP: Find national commitment for
line 101. Add measurements of chlorophyll #°°
and phytoplankton community structure.
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Actionable Recommendations by Observing System Component
Tiers | and ll: Maintain and Extend

 Surface drifters: Maintain core 5° x 5°
array, evaluate addition of barometric
pressure.

* Boundary current arrays: Add
observations of Agulhas and Leeuwin
Currents, including hydrographic moorings
to constrain basin-scale heat budget.
(Monitor T,5,02, and nutrients in Java-
Sumatra and west coast India upwelling.)

* GO-SHIP: Find national commitment for
line 101. Add measurements of chlorophyll
and phytoplankton community structure.

» Satellites: Maintain overlapping, inter-
calibrated missions, enhance spatial
resolution of SSH. All-weather SST

GLOS «GOOS «WIRP
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Tier lll: Pilot projects to investigate efficacy, sustainability,
and potential for integration into the IndOOS
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Tier lll: Pilot projects to investigate efficacy, sustainability,
and potential for integration into the IndOOS

e Pilot study within the Somali Current and
upwelling system in the western Arabian Sea.
Potentially a surface flux buoy (with turbulence |
measurements) and/or saildrone, BGC-Argo with 20°N-
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Tier lll: Pilot projects to investigate efficacy, sustainability,
and potential for integration into the IndOOS

e Pilot study within the Somali Current and
upwelling system in the western Arabian Sea.
Potentially a surface flux buoy (with turbulence |
measurements) and/or saildrone, BGC-Argo with 20°N-

\ upwelling

Monsoon

shallower profiling and higher temporal sampling, 1 circulation .
and/or glider sections. TR
e Pilot project to double the number of Argo Oxygen
profiles in the tropics to better capture MJO and Minimum
Zones

MISO.
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Tier lll: Pilot projects to investigate efficacy, sustainability,
and potential for integration into the IndOOS

e Pilot study within the Somali Current and
upwelling system in the western Arabian Sea.
Potentially a surface flux buoy (with turbulence
measurements) and/or saildrone, BGC-Argo with
shallower profiling and higher temporal sampling,
and/or glider sections.

e Pilot project to double the nhumber of Argo
profiles in the tropics to better capture MJO and
MISO.

e Continued exploration of the Indian Ocean with
new autonomous and expendable platforms and
new sensor technologies that may improve or
revolutionise the IndOQS in the future.
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Tier lll: Pilot projects to investigate efficacy, sustainability,
and potential for integration into the IndOOS

e Pilot study within the Somali Current and
upwelling system in the western Arabian Sea.
Potentially a surface flux buoy (with turbulence
measurements) and/or saildrone, BGC-Argo with
shallower profiling and higher temporal sampling,
and/or glider sections.

Pilot project to double the number of Argo
profiles in the tropics to better capture MJO and
MISO.

Continued exploration of the Indian Ocean with
new autonomous and expendable platforms and
new sensor technologies that may improve or
revolutionise the IndOQS in the future.

Pilot study to measure air-sea fluxes in
subtropical mode water formation region,
possibly using saildrone.
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Applications: Validation and Improvement of Data
Products, Models, and Predictions
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Applications: Validation and Improvement of Data
Products, Models, and Predictions

e Find and digitise historic sea level data.




Applications: Validation and Improvement of Data
Products, Models, and Predictions

e Find and digitise historic sea level data.
e |dentify locations of largest productivity variability.
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Applications: Validation and Improvement of Data
Products, Models, and Predictions

e Find and digitise historic sea level data.
e |dentify locations of largest productivity variability.

e« Compare in situ chlorophyll and productivity observations to collocated satellite ocean
colour to develop regionally tuned algorithms, if necessary.




Applications: Validation and Improvement of Data
Products, Models, and Predictions

e Find and digitise historic sea level data.
e |dentify locations of largest productivity variability.

e« Compare in situ chlorophyll and productivity observations to collocated satellite ocean
colour to develop regionally tuned algorithms, if necessary.

e Engage with the atmospheric reanalysis community for improved tropical convective
parameterizations.
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Applications: Validation and Improvement of Data
Products, Models, and Predictions

e Find and digitise historic sea level data.
e |dentify locations of largest productivity variability.

e« Compare in situ chlorophyll and productivity observations to collocated satellite ocean
colour to develop regionally tuned algorithms, if necessary.

e Engage with the atmospheric reanalysis community for improved tropical convective
parameterizations.

e Speed development of coupled ocean-atmosphere data assimilation techniques.
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Applications: Validation and Improvement of Data
Products, Models, and Predictions

e Find and digitise historic sea level data.
e |dentify locations of largest productivity variability.

e« Compare in situ chlorophyll and productivity observations to collocated satellite ocean
colour to develop regionally tuned algorithms, if necessary.

e Engage with the atmospheric reanalysis community for improved tropical convective
parameterizations.

e Speed development of coupled ocean-atmosphere data assimilation techniques.

e Improve capabilities for reanalysis, prediction, and observing system evaluation through
stronger collaborations among data assimilators, modelers, and observationalists.
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Applications: Validation and Improvement of Data
Products, Models, and Predictions

e Find and digitise historic sea level data.
e |dentify locations of largest productivity variability.

e« Compare in situ chlorophyll and productivity observations to collocated satellite ocean
colour to develop regionally tuned algorithms, if necessary.

e Engage with the atmospheric reanalysis community for improved tropical convective
parameterizations.

e Speed development of coupled ocean-atmosphere data assimilation techniques.

e Improve capabilities for reanalysis, prediction, and observing system evaluation through
stronger collaborations among data assimilators, modelers, and observationalists.

e Develop collaborations with the paleo-proxy community to provide long records of
surface temperature variability in the |IOD eastern pole and of sea level variability near
the west coast of Australia, in the Chagos archipelago, and Mascarene Islands.
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New partnerships among and with
Indian Ocean rim countries,
particularly as regards expansion
into boundary systems (EEZs)

Commitments to regional capacity
building, best practices, and data
sharing

New investment from the global
community

Increased investment in governance
and scientific leadership through
WCRP and GOOS by the WMO, 10C-
UNESCO, and ISC.
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* INndOQOS-2 can
provide a fit-for-
purpose observing
system that leads
to improved
weather forecasts,
climate predictions,
and marine
ecosystem
understanding for
the benefit of all
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Questions and Comments

* The review process?
* The outcomes?
* How can | get involved?




