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Tropical ocean SST patterns
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Indian Ocean Dipole

● 2nd mode of SSTA variability in IO

● Occurrence Sep-Oct-Nov

● Lower strength than ENSO or Atlantic Nino

Positive phase of IOD (Oct. 2015)

SSTA [K]

Positive phase

Negative phase

NOAA Climate.gov

https://www.climate.gov/
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Main question: 
How does greenhouse gas emission change SST 

variability in Indian Ocean? 
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Data and Methods

Simulations of past and future climate in the IO.

● Coupled Model Intercomparison Project 5 (CMIP5): 

➤ run under "business as usual" high emission scenario (RCP8.5)

➤ prediction for the 2050–2100 period

● CESM1 simulation of the Last Glacial Maximum (LGM) around 21 000 years ago

Only some CMIP5 models capture SST 

changes in the IO.
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New eastern equatorial IO mode  
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Drivers of the IO equatorial mode 
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Distinct form Indian Ocean Dipole
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Impact for 2050-2100

● rainfall variability with stronger 
amplitude

● droughts over the Horn of Africa 
and Southern India

● increased rainfall over 
Indonesia and Northern 
Australia

● CMIP5 predict 4-5 equatorial IO 
modes per decade
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Take home message

1. GHG emission may lead to ENSO like mode in the Indian Ocean

2. Climate models allow to disable certain modes of variability
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CO2 concentrations
RCP model predictions

climatechangeaustralia.gov.au

Monnin et al., Science (2001)

Ice core data Dome C

https://www.climatechangeinaustralia.gov.au/en/climate-campus/modelling-and-projections/projecting-future-climate/greenhouse-gas-scenarios/
https://science.sciencemag.org/content/291/5501/112/tab-article-info

