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INTRODUCTION |POLDERED LANDSCAPES
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Fig 7, 8 | Flooding from Cyclone Aila
(2009). The embankment surrounding
Polder 32 failled in multiple locations
resulting in tidal inundation for ~18 h/day.

The low-lying, coastal region of Bangladesh has relied on poldering (the creation of embanked
islands) since the 1960s to mitigate the effects of tidal inundation, storm surge, and, more recently,

Fig 5 | Geoeye image of Polder 32. Bright green is the Sundarbans
National Forest. Elevation offsets between the polder and the Sundarbans
are ~1 m.

sea level rise. Poldering has increased the total arable land and the ability to sustain food production
for one of the most densely populated countries in the world. However, it has had the unintended
consequence of starving embanked landscapes of sediment. Previous studies show empirical and

o
g . x - "_ Nl ey v < e - £ .
i F=o5 B = . #3 | v 3 '
- Sl 3 - ] » . ' - ’ 1 1 s
L _\. H = L sl 5 . = . - f= > L b ad £73 -
- = _ = . . - - 3 .

.| - |
- s - 5 L] - - P
et 1 - X 1 — - . . - y
: - 5 B s # H “®¥ [ -
e e — 5 ] LT " i 1 2 -l o o
w r
} -l i g~ ™ -
i % w s i o [ o
Es - iy =, = ! . ; A
. LR L] a ¥
1 - - | : J . L o bs pet
1 - ’
-l ¥ ) 1] i - »
:

modeled evidence that these landscapes can recover in ~10 years if a direct connection with the tidal
channel is restored. Tidal River Management (TRM) provides an alternative and sustainable solution.
To combat declining polder elevations and aggrading channels, some polder inhabitants have
attempted TRM to allow water and sediment exchange with the tidal network. Anecdotal reports
claim great success for these small-scale engineering projects in some locations, but not in others.

Here, we tested the applicability of TRM on the poldered landscapes of southwest Bangladesh using
a numerical model of tidal inundation and subsequent sediment accretion. We employed a mass

balance Monte Carlo simulation with parameters of tidal inundation height, suspended sediment
concentration (SSC), dry bulk density (p), and settling velocity (w,). Tidal height was varied as a
function of projected sea level rise. Furthermore, we constrained timing of inundation to simulate a

controlled TRM project. Preliminary results suggest, under some circumstances, TRM is a viable

Poldering has had the unintended

consequence of starving the interior
land of fresh sediment.

* The interiors have compacted and are
now below high tide. (Fig. 6)

* Storm surge can overtop the
embankments and lead to sustained
tidal inundation. (Fig. 7,8)

* How can we remediate this offset?

solution to help combat elevation offset due to sea level rise and poldering. However, under the most
extreme sea level rise scenarios, TRM may not be a feasible solution.
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Fig 6 | Picture from an embankment on the southeast side of Polder 32. The picture was taken during a
spring high tide. The offset between the interior of the polder and the high tide is ~1.5 m.
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sediment per year are reworked in the tidal network.
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