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This matters for 30 million coastal people



The reframing
Salinisation in deltas is not what we usually say it is.

THE CONVENTIONAL VIEW

Salinisation is driven by recent human and climatic 

forcing.

✓ Upstream freshwater withdrawal

✓ Polderisation & land-use change

✓ Sea-level rise

✓ Cyclones & storm surges

OUR REFRAMING

Offshore geometry sets the structural floor.

Anthropogenic factors are accelerants on a system already predisposed to 

salinity.

STRUCTURAL

Continental shelf geometry  ·  submarine canyons  ·  tidal range

ACCELERATING

Withdrawal  ·  polderisation  ·  SLR  ·  storm surges





SoNG





SoNG

The Offshore Controlled 
Estuarine and Aquifer Nexus 
(OCEAN) Salinisation 
Framework



Tidal Range West vs East

Feist et al., 2021

Khan et al., 2010



Paradoxical… 



Salinity Divide

■ Salinity maxima in the 

river system of 

Bangladesh during the 

period 2000 to 2017

Feist et al., 2023



Dense tidal creeks and low-lying floodplains 

sustain lateral salinity in groundwater. Former 

tidal channels leave widespread saline pockets 

that freshen only over decades



Upstream Abstraction

Annual rates of change in electrical conductivity (EC μS/cm) 
between 2000 and 2017 at 54 monitoring stations in 
Bangladesh.

• Downstream from Khulna: Salinity rises during low river 

discharge, with a post-2007 increase indicating compounding 

controls.
• Western Estuarine System experiencing rapid increases averaging 

111 ± 28 µS/cm yr⁻¹
Feist et al., 2025



Combining Everything Together

Structural 
vulnerability sets 
the stage, while 
human activity 
and climate 
change accelerate 
salinisation, 
locking salt into 
surface water and 
groundwater 
systems.

West East



What Can We Do

• The Salinity Safety Plan 

(SSP) integrates hazard 

identification, polder 

management, and adaptive 

monitoring to systematically 

manage salinisation risk.

Feist et al., 2023



Key Takeaway

•Bengal Delta east–west asymmetry  – and the 111 ± 28 
µS/cm yr⁻¹ western trend  – is the empirical signature of 
that control.

•The OCEAN framework links offshore controls with 
estuarine and aquifer persistence, amplified by human 
modification

•Anthropogenic and climatic drivers are real, but they 
accelerate a structurally predisposed system  –
adaptation must be calibrated accordingly.
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