EGU 2026 - SessionHS8.24 - Thu7 May - RoomC

Reframing Deltaic Salinisation

Why offshore controls are primary drivers — and anthropogenic factors are accelerants.
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This matters for 30 million coastal people

X ,tls

Na % RDI

1y |I o <10%
e 10-25%




- UNIVERSITYorF
PORTSMOUTH

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.
1. Upstream
freshwater withdrawal
v' Upstream freshwater withdrawal - 2- Polderisation &
land-use change

v" Polderisation & land-use change
v Sea-levelrise
v" Cyclones & storm surges

4. Cyclones &

storm surges
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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
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Eastern Delta (Meghna Estuary)

Shallow Continental Shelf — Massive Tidal Amplification

Western Delta (Sundarbans)

Deep Submarine Canyon — Energy Absorbed (No Shoaling)
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Paradoxical...
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89°E 90°E 91°E

Salinity Divide

24°N

. Salinity maxima in the
river system of
Bangladesh during the
period 2000 to 2017

23°N

EC (uS/cm) Water Quality EC (uS/cm) Water Quality
@ 25000 Highly Saline O 3000 - 4000
@ 10000-25000 Saline © 2000-3000 Irrigation Guideline z
(O 8000-10000  Moderately Saline @® 1000-2000  Fresh/Poor DW limit &
® 0-1000 Drinking Water Pr
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Feist et al., 2023
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@) Maximum EC and Discharge Trends: SW241 and Gorai (b) Maximum EC and Discharge Trends: SW241 and Ganges
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Feist et al., 2025
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Combining Everything Together

1. Upstream 2. Polderisation & 3. Sea-level rise 4. Cyclones &
freshwater withdrawal

—— tidal range
L7 GF &0 ) S
West Y iy~ East
continental ™ _—— = \
shelf geometry — o A continental

= / shelf geometry
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Swatch of No Ground

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

T

Improve

Productivity & l
Safety

T

« The Salinity Safety Plan
(SSP) integrates hazard
identification, polder
management, and adaptive
monitoring to systematically
manage salinisation risk.

Level 1

Engage local govt.
and assemble a
team for Salinity
Safety Planning

(SSP) with central
coordination for

polder-wide efforts

Level 5

Regular review and
strategy adaptation

Tidal River

Mancaement i
<j o e
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Polder ‘ / U \ Level 2
Level 4 maintenance ﬁé Hazard & o Identif d
. Inerabil - entify, map, an
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measures and veri and risk , ,
the effectiveness of "’d“"t'°“ \3 hazardous events,
risks and existing

the SSP

.

control measures

/

Level 3

Develop and
implement an
incremental
improvement plan to
reduce risk and
improve safety

»

\/

Reduce

Polder breaching &
Salinisation risk
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/ Feist et al., 2023
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Key Takeaway

e Bengal Delta east—west asymmetry — and the 111 £ 28
uS/cm yr-' western trend — is the empirical signature of
that control.

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

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