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The Bay of Bengal Cold Pool
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CTCZ Experiments  during 2009 & 2012

The Salt Pump

Vinayachandran et al., GRL, 2013
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BoBBLE Measurements
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Sri Lanka Dome

Summer Monsoon Current

High Salinity Core 

Salt Pump

Barrier Layer Formation and Erosion

Double Diffusion

Phytoplankton Blooms

Deep Chlorophyll Maxima

PG Water Mass

…

Features 
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Impact of freshwater: Barrier Layer Formation
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Northern Bay
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BoBBLE Barrier Layers

George et al., 2018



BL erosion process

 Mixed layer, Barrier layer and high salinity core are in relative motion.

 Advection of relatively high salinity waters weakened the stratification and 
induced shear driven mixing. 

Before the mixing event During the mixing event

George et al., JPO, 2019



The High Salinity  Core



Evidence of active double diffusion In Bay of Bengal

 Lower part of the High Salinity Core of Arabian Sea origin waters are

characterized with double diffusive salt fingering (SF) Instability with Turner

angle 45o-90o.

 Double diffusion can be a major mechanism to supply salt from Arabian Sea

origin waters to the Bay of Bengal.



Staircase structures in Bay of Bengal 

 Staircase structures in temperature/salinity profiles are  evidences of active 

double diffusion.

 Time series observation of microstructure temperature profiles  at 80N 890E 

showed staircase structures upto 10m thick and gradient upto 10C m-1.

 Elevated patches of microstructure temprature gradient in comparison to 

microstructure shear further confirms the active double diffusion.



Implications to Salt Budget

 The existence of active double diffusion throughout the time series 

observation at the base of high salinity core (HSC) indicates that 

double diffusion can be a major mechanism in maintaining the salt 

budget and the north-south salinity gradient existing in the Bay of 

Bengal

 Average Salt flux due to salt fingering out of the lower boundary of high 

salinity core was 10 times higher than that due to the turbulence.



Mixed Layer Heat Budget: Operation Advection
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Mixed Layer Energy Budget Closure

Vijith et al., Sci. Reports, 2020



Chlorophyll around Sri Lanka from IRS-P4 OCM

Phytoplankton blooms around Sri Lanka

Vertical Sections of Temperature Vinayachandran et al., 2004, GRL



Deep Chlorophyll Maximum

Thushara et al., Biogeosciences, 2020

Results

upwelling favours sharp and 

intense DCM, whereas mixing 

resulted in diffuse and weaker 

DCM.



BoBBLE Observations of SMC



Drivers of Summer Monsoon Current

Webber et al., JPO, 2018, Rath et al., Ocean Dynamics, 2019; Sanchz-Frankz, GRL, 2019 



23

The Sri Lanka Dome

Thermocline

Vinayachandran and Yamagata, 1998, JPO

The SLD is driven by the curl (vorticity) of the local wind field.



Sri Lanka Dome

Glider Surface (1 m) temperature
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Major Objective

Produce new, high-quality, comprehensive observational

data sets of ocean state and atmospheric fluxes in a key

under-observed region, the southern BoB.

Major Contribution

Description of features of the southern Bay of Bengal,

some of them for the first time.

BoBBLE: Bay of Bengal Bounday Layer Experiment
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