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Indian Ocean observing 

system for addressing the 

challenges and priorities of 

the next decade

1. The Indian Ocean is warming at a rapid pace, presenting 

new weather and climate challenges to South Asia

2. A redesign of the observing systems are required to address 

these challenges

3. Improved observations and forecasts require regional 

partnerships and data sharing



Observed and projected warming in 

the Indian Ocean

Observed: 0.12°C per decade

Projected: 0.38°C per decade

IPCC Sixth Assessment Report 2021; CMIP6/Roxy et al. 2022

Indian Ocean is warming at a rapid pace

IPCC AR6

CMIP6
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Indian Ocean warming — impacts on South Asia

IndOOS Review 2019; Beal et al. BAMS 2020; Krishnan et al. India Climate Change Report 2020



Arabian Sea and Bay of Bengal together contributes 

to only 6% of global cyclones, but 80% of fatalities.

Skill of cyclone forecasts have improved, but still the 

damage is high as the frequency, intensity, and 

duration of cyclones have increased.

Singh and Roxy Earth Science Reviews 2022; Deshpande et al. Climate Dynamics 2021

Changing status of cyclones due to Indian Ocean warming

Cyclone Luban

Cyclone Titli
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Cyclone 

Amphan

Cyclone 

Nisarga
Cyclones are intensifying rapidly now. 

Cyclone Amphan intensified from 

Cat1 to Cat 5 cyclone in 18 hours.

Extremely high temperatures, 

characteristic of a marine heat wave, 

supercharged these cyclones

Data requirements for improved forecast:

1. Ocean subsurface data

2. Improved wind coverage

Singh et al. Scientific Reports 2021; Saranya et al. JGR Oceans 2021

Rapid intensification of cyclones due to Indian Ocean warming

Ocean temperatures 

during Coral Bleaching

Ocean temperatures 

normally during this time



Singh et al. Scientific Reports 2021; Saranya et al. JGR Oceans 2021

Marine heatwaves lead to extensive coral bleaching

Corals have a mucus membrane — known as 

zooxanthellae — which acts as their shield and 

gives the color. 

Warm temperatures bleach it away.

The same marine heat waves that intensified 

cyclone Amphan, led to coral bleaching in 

Gulf of Mannar (Bay of Bengal) also.

Data requirements:

Need to start monitoring marine heatwaves!

Ocean temperatures 

during Coral Bleaching

Ocean temperatures 

normally during this time



Collins et al. IPCC SROCC 2019;AGU/Eos

Compound events

Sea level rise, storm surge, heavy rains, and 

a flooded river can overlap and damage a 

city and its outlying regions

Data/forecast requirements:

We need to have a 

quantified understanding of 

compound events in the 

South Asian region.



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

How do we monitor and forecast these changes?



Indian Ocean Observing System (IndOOS-2)
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Beal et al. BAMS 2020; Hermes et al. Frontiers in Marine Science 2019

Regional partnership is required

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.

India–US partnership 

(MoES–NOAA)



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

Examples of regional partnership

Way forward:

Access to hydrographic 

data in Exclusive Economic 

Zones (EEZ)

India–US partnership 

(MoES–NOAA)



Thank You

Some of the collaborators in this work

Climate Research Lab @ IITM Indian Ocean Network

IPCC Team

UN Decade of Ocean


