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Numbers of IndOOS-2

2000 + 
EMAILS 

60 
AUTHORS

35 
MONTHS

25 
CHAPTERS

3 
EDITORS

3 
WORKSHOPS

6 
REVIEWERS

136 
ACTIONABLE 
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IndOOS-2 Roadmap
From a least observed 

Indian Ocean in the 1990s

To one of the best observed 

Indian Ocean in the 2020s



Review: Remaining gaps

• Low prediction skill of sub-
seasonal to seasonal forecasts

• Large discrepancies in 
climatologies of heat exchange 
at the air-sea interface

• Lack of observations in western 
equatorial Indian Ocean (piracy 
and vandalism) and boundary 
currents

• No sustained ecosystem 
measures



• Indian Ocean rim countries are 
increasingly vulnerable due to 
rises in population, sea level, 
and cyclone intensity.

• There are many small island 
developing states and least 
developed countries dependent 
on fisheries.

• The Bay of Bengal sees 5% of 
global cyclones, but 80% of 
global casualties. Cyclone Nargis 
in 2008: 140,000 dead, 1 million 
homeless, and $10 billion 
damages.

One third global population

Murakami et al (2017), Paul et al. (2009), Nicholls 

and Cazenave (2010), Barange et al (2014)

Vulnerability to sea level rise

Arabian Sea cyclones are increasing

Why do we need the IndOOS-2? Increased vulnerability

Dependency on fisheries



• 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?

Why do we need the IndOOS-2? Rapid warming



Why do we need the IndOOS-2?





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. 

+ leadership for I1

+ surface pressure

OMZ OMZ

upwelling

EOVs: T, S, u(z), 
surface wind stress and 
heat flux

EOVs: oxygen, nutrients, 
carbon (DOC, DIC), 
phytoplankton biomass and 
diversity

EOVs: T, S, u(z), surface 
stress, surface heat flux



Roadmap for IndOOS-2: Core Findings

• 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. 

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

+ leadership for I1

+ surface pressure

EOVs: T, S, u(z), O2Warming below 4000 m, W/m2, 
Purkey & Johnson (2010). 

EOVs: T, SEOVs: sea surface height



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 

• There is a need for increased 
investment and stronger partnerships 
with Indian Ocean rim countries and 
end-users, along with improved data 
sharing and commitments to best 
practices.



Capacity building and training for the western Indian Ocean

(a)Capacity building in the WIO region - specifically targeted at supporting ocean observing 
systems and utilizing global data sets. 

(b)Training manual/report/website on ocean observations that can be used by other panels 
and the WCRP Academy



IndOOS Resource Forum (IRF) and IIOE2 can facilitate 
the implementation of IndOOS-2 recommendations, 
and maximize the use of the existing resources

IndOOS Resource Forum, for implementing IndOOS-2



IndOOS-2 roadmap: doi.org/10.36071/clivar.rp.4.2019

• IndOOS-2 can 
provide a fit-for-
purpose observing 
system that leads to 
improved weather 
forecasts and 
climate predictions 
for the benefit of all
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