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What is the Indian Ocean Observing System?

The mission of the IndOQS 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.

Juliet Hermes, Roxy Koll and Lisa Beal,
IORP members and IndOOS review authors
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Why a review of IndOOS and roadmap to IndOOS-27

«IndOOS design was established on the basis of an Indian Ocean Observing SySICIREEEEES

Implementation Plan drafted by the CLIVAR IORP T %%
in 2006. <y \/‘ _ " e
«Since then, societal and scientific priorities and ey J N <
measurement technologies have evolved, many Eg—p 7y "\\@
practicalities of implementation have been —_— \ [ = N
learned, and the pace of climatic and oceanic i & .

change has accelerated. 2 S ' < f

e The review findings provide a roadmap to ]

address the clear and urgent need for expansion S e o s e e s B
of the Indian Ocean observing system, designed o i
to meet the requirements of a broad suite of e

users, as recognised in the GOOS 2030 Strategy. i BB e
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Review: Achievements of the IndOOS

Indian Ocean Observing System (IndOOS)

IndOQOS has provided unprecedented knowledge 30°N _
of weather, ocean, and climate phenomena, i _ %Q%
among them: 20N ‘ ) N
» Observations and forecasts of tropical cyclones 10°Nq ] \, : / ’*’
and marine heatwaves Eq. ‘m .‘ —¢|
» Improved understanding of coupled convective s,
modes (MJO and MISO) and their influence on )
global hydro-climate 20°S
* Mapping of the equatorial and monsoon s
circulations and variability of the Indonesian N
Throughflow ST T shE T 70E | obE | 1o | 130°E
* Elucidated year-to-year climate variations in the ® RAMA  —— XBTIXCTDlines Surfacedrsmngbuoyarray
tropical Indian Ocean (I0OD) and their relationship ngRGmw ® Reakie snd oot eabtina ide GRS LR

to tropical Pacific climate variations (ENSO)
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Review: Remaining gaps

Weather forecasts Sub-seasonal forecasts

e Low prediction skill of sub- predictability from initial ~ Predictability from Madden Julian
l L atmospheric and oceanic ~ Oscillation and the Monsoon Seasonal forecasts
seasonal to seasonal forecasts conditions Intra-seasonal Oscillation, predictability from ENSO
: . : lent coupled convective anomalies and 10D state, modes of
. Large dlscrepanCleS n ereenen that originate and propagate over ocean-atmosphere
climatologies of heat o the Indian Ocean interaction related to the
exchange at the air-sea

interface

fair

~ recast skill

 Lack of observations in
western equatorial Indian
Ocean (piracy and B
vandalism) and of boundary e —===
currents

* No sustained ecosystem
measures
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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.

GLOS +GOOS #WCRP
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Roadmap for IndOOS-2: Core Findings | sz e
Warming below 4000 m, W/m2, =] T
* Boundary flux arrays in the Purke&JOhnson (200)' ,_ =

= &
~|| ® Tide gauges
B . :
) + Vertical land motion
> + more Island sites

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

Surface drifters ¢

\ + Boundary current
array

GO-SHIP

< . A%
’ @ + leadership for I1

* 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. —anteiBnte odnmiiiniesninntls

@ Data available @ Data not available
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Sustained observations in the Indian Oceadan
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INdOOS Resource Forum, for |mplement|ng INdOOS-2

% GoToMeeting v [}

B o ® IndOOS Resource Forum (IRF) and IIOE2 can

N ASTRE facilitate the implementation of IndOOS-2
recommendations, and maximize the use of
the existing resources

Coordination across platforms and
regional basin scale programs has
remained a priority of IORP and IndOOS
and the IRF has helped achieve this, we
continue to ensure that IORP has active
regional scientist membership.
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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

* 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.
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Why do we monitor and forecast these changes?

_ Agriculture/Farming

s

Water Resource Managem ~ Fisheries/Marine Transportation

Full Report
a2

A roadmap to sustained observations of
thelndlan Ocean for 2020-2030
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Weather/CIlmatelpcean
Forecastmg Models”

Indian Ocean Observing System (IndOOS)

Coordinating lead authors
Lisa M. Beal, Jérome Vialard, Mathew K. Roxy

December 2019

Sponsored by

WorldClimate Research Programme

Indian Ocean Observing System (IndOOS) Beal et al. 2020 “JAMSTEC

What counts in life is not the mere fact that we have Ilved It is what
difference we have made to the lives of others that will determine the | :

significance of the life we lead, Mandela

Beal et al. BAMS 2020; Hermes et al. Frontiers in Marine Science 2019




Dissemination of the Impacts through Media

Marine heatwaves on the rise around India, says

These events are linked to coral bleaching, seagrass destruction, and loss of kelp forests; they also affect

JACOB KOSHY
NEW DELHI
Heatwaves on the land are
well known. But marine
heatwaves — or the ones that
form on oceans — have been
on the rise in the waters
around India, says a study.
Marine heatwaves are pe-
riods of extremely high tem-
peratures in the ocean.
These events are linked to

coral bleaching, seagrass region experienced the lar-

destruction, and loss of kelp ~ gest increase in marine heat- ~ a rate of 0.5 events per de-  Bay of Bengal had 94 events,
fores[s’ O T U B B R T S T R R S S S e S rtes.

ies sector ne heatwaves in

85% of the corals in the Gulf
of Mannar near the Tamil Na-
du coast got bleached after
the marine heatwave in May
2020. Emerging studies have
reported their occurrence
and impacts in the global
oceans, but are little under-
stood in the tropical Indian
Ocean. The study appears in
the journal JGR Oceans.

The Western Indian Ocean

Hot topic: 85% of the corals in the Gulf of Mannar got
bleached after the marine heatwave in May 2020.

and the Bay of Bengal in-
creased drying conditions
over the central Indian sub-
continent. Correspondingly,
there is a significant increase
in the rainfall over south pe-
ninsular India in response to
the heatwaves in the north
Bay of Bengal.

“This is the first time that
a study has demonstrated a
close link between marine
heatwaves and atmospheric
circulation and rainfall,” the
authors note.

“Climate model projec-
tions suggest further warm-

THE HINDU

, FEBRUARY 8, 2022

fisheries sector

ing of the Indian Ocean in
the future, which will very
likely intensify the marine
heatwaves and their impact
on the monsoon rainfall,”
Roxy Mathew Koll, among
the authors of the study and
a scientist at the Indian Insti-
tute of Tropical Meteorology,
Pune, said in a statement.
Dr. Koll conducted the re-
search in collaboration with
— Saranya J.S. (Kerala Agri-
culture University), Panini
Dasgupta (IITM), and Ajay
Anand (Cochin University of
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affecting monsoon: Study

Vaishnavi Chandrashekhar | Tnn

Mumbai: Marine heatwa-
ves in the Indian Ocean ha-
ve risen in frequency and
size since the 1980s, with
the largest increases seen
in the western Indian Oce-
an and the Bay of Bengal,
as per anew study.

The trend has implica-
tions not only for the re-
gion’sfisheriesbutalso, po-
tentially the monsoon
—the study found marine
heatwavesreducedrainfall
over central India and in-
creased rain over the sout-
hern peninsula.

The rise is due to rising
ocean temperatures and El
Nino events, as well as local
factors, the study said, and
isinline with global trends.

The western Indian
Ocean saw a four-fold in-
crease in heatwaves betwe-
en1982and 2018 for a total of
66 events, the study found.

Indian Institute of Troplcal Meteorology S study fou nd that marine
heatwaves caused less rain in central India and more in the south

neheatwaves only recently.

Indian Ocean heatwa-
ves are among the least un-
derstood despite the ocean
being among the fastest
warming in the world, says
Roxy Mathew Koll of the
Indian Institute of Tropi-
cal Meteorology in Pune
who led the study. Surface
temperature in these wa-
ters rose by 1°C on average
from 1951-2015, compared to
the global average of 0.7°C.

both regions led to less rain
over central India, while he-
atwaves in the northern Bay
of Bengal appeared to drive
morerain tosouth India.
How can a heatwave in
the ocean control rainfall
in the sky? “The distribu-
tion of heat can influence
the course of winds,” ex:
plains Koll. Strong heating
over the western Indian
Ocean, for instance, can
cause winds to converge to-
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Co-design - To change the concept of making
decisions for people with lived experience to making
o decisions with people with lived experience; seeing
" marginalised people as a burden to seeing

'marginalised people as resilient, creative and capable
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CLIVAR/IOC-GOOS Indian Ocean Region Panel The ABdiis Sallari
Pacific Region Panel (CTP International Centre
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