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Introduction
o Success of a marsh depends on numerous factors: rate of subsidence,
climate, sediment supply, and elevation.
o Marshes provide environmental services that help create resilient and
diverse coastlines which promote utilization by a wide array of species.
o Marshes are currently facing numerous ecological and anthropogenic
factors: rising sea levels, increasing strength and frequency of storms,
and a decrease in sediment availability.
o Marshes are at risk of loss of marsh function, degradation, and possible
drowning.
o As risks to marsh survival increase, knowledge and tools to protect and
maintain marshes for the future are detrimental.
o As part of the USACE mission and vision, it is our goal to collaborate
with partners to achieve a common goal of finding engineering
solutions to some of our biggest challenges and reduce the risk for the
future.

Marsh Equilibrium Model
The Marsh Equilibrium Model (MEM) is a tool that helps predict salt
marsh sustainability by using variables that drive salt marsh function
(e.g. sea-level rise, biomass productivity, and accretion rates) to
understand how anticipated environmental and anthropogenic changes
will impact salt marsh elevation. Due to its complexity, the MEM Trail
Guide was created to provide a simplified version that can be used by
more individuals without the need of an individual familiar with MEM. The
MEM Trail Guide provides in-depth summaries about the variables used
in the MEM, why they are important to marsh dynamics, and how we can
use them to inform action.
Thin Layer Placement
Thin layer placement (TLP) is a method of utilizing the beneficial use of dredged material (BUDM) to
restore eroding and deteriorating marshes through increasing elevations. The most common method of
TLP hydraulically sprays sediment at high pressures on the marsh area which helps to mimic natural
sediment influxes of sediment from events such as storms. The optimal thickness of the sediment layer is
site-specific and will vary with elevation goals, type of habitat, and characteristics of the site.

o The MEM Trail Guide serves as a simplified tool for the
Marsh Equilibrium Model for use by practitioners.
o The Trail Guide offers detailed information regarding
variables use in the model, their importance, and role in
marsh success.
o MEM increases the understanding of marsh processes
that inform restoration and management decisions to
create solutions for environmental challenges while
promoting resilient habitats.

Simulation Site Description: Grand Bay Estuary
Situated in the Northern Gulf of Mexico, of the MSAL border, lies Grand Bay National Estuarine Research
Reserve, one of the most diverse and productive habitats. The 20th century brought landscape changes to
Grand Bay due to the diversion of its sediment source, the Escatawpa River, and the erosion of Grand
Batture which serves as a protective barrier island. Erosion has occurred due to natural tidal and wave
action in addition to damage by hurricanes like other areas in the Mississippi Sound.
Source: Nelson, Bosse, & Smith, 2018. USGS. https://doi.org/10.5066/F7VT1R8Q

Feedbacks operating in marshes and processes that
influence wetlands stability. These natural processes
can be perturbed by local factors (green) such as
eutrophication and new species; large-scale climatic
and geomorphic processes (blue); and political, social
and economic factors (orange), which affect the other
processes.

Source: Kirwan and Megonigal, 2013. https://doi.org/10.1038/nature12856
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Future Studies
o Continue to implement trail guide and GUI in restoration efforts
o Have GUI reflect multiple locations for the simulation page
o Create a Python version

