Sediment dynamics along the fluvial-tidal transition: a case study from the Ganges delta
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Introduction

The influence of hydrodynamics on delta morphology is well-understood: fluvial, tidal
and wave processes sculpt deltas into characteristic shapes that serve as geomorphic
signatures of the underlying dynamics.

Stu dy Area , e \

The Ganges-Brahmaputra-Meghna Delta (GBMD) covers ~100,000 km? of
Bangladesh and India. Approximately 80% of the GBMD area is subaerial, with o
low elevations and low gradients.
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In the eastern and northern portion of the delta, fluvial processes dominate: the g« fem P
braided plains of the Ganges, Brahmaputra and Meghna rivers, and their {8 L
distributary offshoots like the Gorai River, transport ~10? tons of sedimenttothe [ SR & o

delta front.

Using a numerical modeling approach, we explore how floodplain deposition changes
across the process transition in the Ganges-Brahmaputra-Meghna delta, which is . oo™ [
dominated by fluvial processes in the north, mixed fluvio-tidal processes in the estuaries /
and backwater zone, and purely tidal processes in the western delta along the Bay of
Bengal. This work addresses the following questions:
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The low-lying tidal plains to the south are characterized by wide channels and
the Sundarbans mangrove forest. Tidal range increases moving from west to
east, and tidal processes rework fluvial sediment back into the delta plains.

The GBMD is considered
tidally-dominated, but it also

Do sedimentation patterns and transport rates change across the process
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fIUViaI tidal and mixed re imeS? receives a |arge amount Of e_ o ° ° S OOOE 800000E 900000E
( ! ) reg fluvially-driven discharge and The GBMD was selected because of the clear transition in hydrodynamic
Can the rates of sedimentation compete with predicted rates of sea level  sediment Example Galloway processes, and because of the societal and ecological importance of the Location map indicating backwater extent
. . . diagram taken from Witek and oy . and poldered areas across the GBMD. Three
_ 2 9 system. One of the most densely populated delta systems, it is susceptible to P
rise or monsoon drlven fIOOdlng aCross the Iandscape ¢ CZGChOWSki (201 5) y y p p y p stars indicate the three StUdy Iocations.

changes in climate (monsoon intensity) and sea level rise.
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