Tidal River Management

in the Lower Bengal Delta

-

'Lower Bengal Del

~ Dilip Kumar Datta o
' Gourango Nandy

\ . LRl
_ Chris Seijger
< n"af‘,\'r' -

oot Ay
— » -~

[

SN

s

<
-
N
- 1

im Douven



March, 2020

@ Enviropimental Science Discipline, Khulna/University

—_—

ey Concept . : .
""E\ . Dilip Kumar Datta, Gouranga Nandy, Chris Seijger, Wim Douven

‘ Desigmand La yoﬁut/‘/
Dilip Kumar Datta

e 4

A product of thgf'esear pro]ect Stren, benmg Stm?fgw Itaﬂ’ldnmng Procesifses in Bang]adesb the
Nethef]zﬁds, Vietndh and Beyon KSupported by the URBANIZING DELTAS QF THE WORLD *
pregramny; of the Ne herlands Ofglmzzatzon for SCI%fIf cdtesearch (NWO) under project# W 07. 69,106

i

#
pade T g R i




Tidal River Management
in the Lower Bengal Delta

Dilip Kumar Datta
Gourango Nandy
Chris Seijger

Wim Douven







The Bengal Delta — the largestiand 4
most inhabited deltas of the world
has a geological history of mote thdn a

million year. However, theideltd
attained its present shape during‘the
last 10 to 11 thousand years







Human settlement
started.in the Bengal Delta
from around 3 thousand

yeats-before present =

®mostly by premature
reclamation of virgin lands
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Some One Thousand and Six
Hundred years later — during 1776 —,
Major James Rennell — an Englis
Geographer — mapped the river
systems of Bengal in detail

; i ! ‘ Earliest illustration of the delta
of ¢ was compiled by Ptolemy
By Tk during 150 AD and named as
- ' Gangaridai
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Afterwards the Bengal Delta h::é
been mapped many times | A
elaborately. There was striking! W\
change in the river coursesy Y3
“dyringthe lastyfew hundred || €
years




Brahmaputra®
540 Mtyr! ‘

Floodplain® 30%
318 Mtyr!

Total
Sediment Flux”:
1016 Mtyr'!
Water Flux";
Sundarbans and 1330 km' yr !
SWdeltac ;
10% 106 Mt yr )

Swatch of No
Ground® : 20%

1R My Marine

Clinothem/
Subaqueous Delta”: 40%
424 Mt vr'!
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in the Lower Bengal Delta

These embankments were high enough to protect the aman crop-field, but low enough for flooding
and sediment deposition in the tidal floodplains during June to October — the monsoon months




The tidal floodplains were

protects the monsoon rice
aman from saline invasion

The earthen emban

during monsoon
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Flooding of the crop field was a common occurrence during June to October — the
monsoonal months. The low-height earthen embankments were not enough to protect the
crop-fields from devastating floods.
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R CRIAR MR L An area of 540,000 hectare was enclosed Wlthln 123 po]dets by constructlng
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Drainage of rainwater. out of the poldered

lands were facilitated by 780 sluice gates in
the Lower Bengal Delta
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With time the polderization has
delimited the movement of sediments
in to the coastal floodplains
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Sedimentation was s vigorous in front of the sluice gates. Meters -

~_of sediments has ’tehe dredged out of the canals. Soon the S —— ; ' -
sluice gates were 1nefjtect1ve in draining the tidal watet - v : g S S
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Floodplains were starving of sediments and the river bed
becoming the prime location of silt deposition



| e : While the colossal earthen embankments were good for the time being as a
' protection from tidal floods — in the long run they have imprisoned the river.
4

BT flow within the river valley. The river bed silted up, narrowed and river speed -
i .’an," “:- s . . oy . N . . - o - ’
WEF AT T e - and flow reduced OO o e |
o) it s = e P ‘ . . 2 Reery Sl
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The once mighty rivers of the Lower Bengal Delta turned to tiny quiet streams.
The rivers started to die as the flow and flood dynamics were heavily modified




Drainage congestion initiated

=

Waterlogging became a formidable problem in the tidal

floodplains since the river bed — due to siltation — were at

higher elevation, and monsoon waters could no longer
_be flushed out from the low-lying polders
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Silt starvation and subsidence of the coastal floodplains continued and further enhanced
waterlogging. One million people are directly affected by the waterlogging with 10 million

soon to be impacted due to further drainage congestion and climate change |
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But life has to be lived with
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The gheers for shrimp culture requires inflow of brackish and saline water from the tidal rivers —

further accelerated drainage congestion and ensued waterlogging and increase in salinity with in

the polders. The physical barrier to the natural flow of water by gheers also blocked the inflow of
sediments in to the coastal floodplains
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A portion ‘un!decided to.telink the river'éhannel to the
floodplain b he 7’bankment uch a pre-existifigisilted-up
atural link canl -
P -
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Breaching e

INOVEME - / ; /9d
to the tidal flogdplain in ng time

e
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Water laden with suspended sediments finds way
to the floodplain
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Within few years the floodplain of Beel Bhaina has accreted enough and
the land become good for cultivation
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The wetland community then opined m

to replicate the experience in other
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With local persuasions, this exercise hagsheen
replicated in Pakhimara — a wetland on the
floodplain of théNKapatakshow tinet
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The link canal to the main channelcarties enough silt to the floodplain tha
elevates the floodplain within 4 to 5 years —/thus restore the sediment delivery

the floodplain — that was earlier not occurring due to embankments

|
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This process of reactivating tidal rivefs and natural
distribution of sediments on the floodpldin in now-a-days
known as Tidal River Managemejt (TRM)

1. High tide ~ water flows
Inland, carries sediment

water picks up river sediment and
scours river channel

2.5t is deposited 1. Low tide ~ outflowing silt-free ‘







TRM helps in regeneration of floodplain good for cultivation. The
flow=d§hamics inherent in the process of TRM scours the tiver bed —
thus #fi¥ler depth increases — offering opportunities for fish and sevetal
othet aﬂuatic species to thrive. The flow along the link canals renews

the water of the wetlands frequently

‘Thus the TRM mhimizesithe adversazri\al consequences of
rapidiChanoes" MINCSIRIIC pattern such as sea level rise

1

andhwater [osinaiaitering elevated floodplain and e
eltaic environment

secuting nagirafde@ifidge respectively in
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