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Context  : ARGO-based analysis of the year-to-year sea surface salinity variability in the Bay of Bengal during 

the 2009 – 2014 period:  

The Bay of Bengal forms the northeastern part of the Indian Ocean. It is forced by the seasonally-reversing 

monsoon winds. It is a recipient of intense precipitation and continental river runoff during summer monsoon 

and post-monsoon season. As a result, sea surface salinity (SSS) is consistently very low in the northern BoB. The 

stratification due to these low salinities has a pronounced effect on SST: it maintains surface waters above 28°C 

throughout the year. This leads to a sustained atmospheric convection and to the formation of tropical cyclones 

over the bay. While the seasonal variability of SSS is rather well known, the interannual variability of SSS is not 

known. 

 

Objectives / scientific questions  

Our objective was to analyze a novel observational in situ SSS product covering the 2009-2014 period, based on 

ARGO data (among which some were collected from 10 floats deployed through the SAGAR-ARGO GMMC 

funding) and other in situ data. 

 

Main results 

Our analysis revealed a strong interannual variability over the North Eastern Bay of Bengal. During the 5-year 

period we could observe with decent in situ coverage, SSS shows intense year-to-year oscillations, with 

anomalously salty conditions in 2009-2011 and anomalously fresh conditions in 2012 onwards. We investigated 

the forcing factors of these anomalies using a simple mixed-layer budget model. The results show that rainfall 

and river discharge are the main factors for the observed SSS oscillations (with advection also playing a 

significant role for the 2011 freshening period).  

 

 

 
Fig 1: Standard deviation of SSS interannual 
variability over 2009-2014 in our blended in situ 
product. 

 

 

 
Fig 2: Map of interannual SSS anomalies at the peak of the 
fresh events (JJA 2009, SON 2011, SON 2013) and at the 
peack of the salty event (SON 2010). The north-eastern Bay 
box (NEB), where the strength of the year-to-year anomalies 
is maximal, is highlighted in black. 



The standard deviation of the interannual anomalies of SSS (Fig. 1) illustrates the strong variability in the north-

eastern quarter of the basin, and in the coastal strip hugging the western boundary. The central bay shows a 

comparatively lower variability. The SSS evolution observed over NEB box displays a marked seasonal cycle, with 

freshening in post-monsoon followed by saltening during winter and spring (not shown). The year-to-year 

variations show that the freshening is stronger than normal in 2011 and 2013, resulting in fresh anomalies during 

the post-monsoon season (-0.5 in SON 2011 and -0.9 in SON 2013). Conversely, the monsoonal freshening is 

weaker than normal in 2010, resulting in a +1 salty anomaly in SON 2010. Fig. 2 shows that these anomalies 

spread over most of NEB box, for each anomalous event.  

Future of the project : A.V.S. Chaitanya, lead author of the publication that came out of SAGAR-ARGO, is currently 

doing a PhD thesis (with IRD funding) to investigate the dynamics of the salinity variability of the Bay of Bengal 

from large to meso-scale  
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