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Estuaries provide ecosystem services, support
industry, food production, and recreation, and provide
habitats for animal species.
Estuaries are highly dynamic, and their communities
are vulnerable to natural hazards like sea-level rise,
storms, and high river water discharge.
Bathymetry is critical for determining flood risk in
estuaries.
The interplay between bathymetric changes and
sea level cycles during storm conditions is poorly
quantified.

INTRODUCTION

Ø To understand the interplay between bathymetric
changes and the sea level cycle during a single storm
event.

Ø To provide insights into the quantitative relationship
between estuarine bathymetry and sea-level cycles.

Flooding of an Estuary depends on: 
§ River Discharge, Storm Surge
§ Bathymetric change (Natural and anthropogenic)
These changes can be complex and computationally expensive.

OBJECTIVES

MOTIVATION

MODEL VALIDATIONCONCEPTUAL FRAMEWORK CONCLUSION

q We have applied a moving boundary framework to model 
estuarine evolution under sea-level cycles.

q We found counterintuitive bathymetric changes during sea-
level rise and fall. 

FUTURE WORK

§ Incorporating Waves

A schematic diagram shows how the effect of the wave can change the shape of the estuary, taken from 
Swenson et al. (2005).

§ Flume Experiment

a) Plan view of experiment b) Results from the experiment shows the relation between sea level cycle and 
elevation at different positions of the estuary
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Upstream sections of the top
set can undergo deposition
during periods of sea-level
fall and erosion during sea-
level rise.

Moving boundary framework can be used to quantify the system: h = H+E-Z

RESULTS

a b

Source: Kollegger et al. (2022)

[Source: Roman et al., (2020)]

Bathymetric Changes over a centurion scale in Delaware Estuary
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The Swenson Analogy: Melting vs. Shoreline Movement
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