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Abstract

Analysis Framework

Study Site

Little Lagoon is a shallow body of water located west of Gulf Shores, Alabama,
and an erosion analysis has exhibited that some areas of the southwestern
shoreline have been eroding since 1992. A living shoreline project is underway to
mitigate this erosion by protecting habitat on the contiguous land of the Bon
Secour National Wildlife Refuge by creating a staggered system of riprap sills
with plantings and backfilling. This research will focus on comparing a “with
project” and “without” project condition using XBeach in a 1-dimensional,
transect-based mode extending into the future. This will be done in a
probabilistic framework using Monte Carlo simulation techniques also including
sea level rise effects. This poster presentation will describe the study area, project
attributes, modeling and analysis framework, and the expected research
outcomes. Once completed, this research will provide practitioners with a useful
application for designing and implementing living shorelines.

Little Lagoon is a shallow body of water located west of Gulf Shores, Alabama, and is approximately 10
miles long, over 0.6 miles at its widest point and less than 600 feet at its narrowest point. Due to historical
erosion, the Little Lagoon living shoreline project aims to restore at least 2,200 feet of shoreline on the
southwestern border of Little Lagoon which will be divided into two project areas. This research will only
focus on the southwest, north facing shoreline, which will cover approximately 1,300 feet. The proposed
design will be a combination of areas with sills, backfilling, and vegetation planting (Figure 1). The sills will
be low-profile and constructed with medium, gabion sized rip rap and backfilled with sandy sediment.
Plantings will consist of 1-gallon pots of black needlerush (Juncus romerianus) at 50% planting density.
An analysis was completed to obtain useful information about the study site that will be used to develop
the 1-D XBeach models. The analysis used fetch lengths at the project location (Figure 2) to ultimately
produce information about the wind climate (Figure 3), wave climate (Figure 4), and longshore
transport (Figure 5) at the site.

Planned Data Collection
• RTK elevation surveys
•

Tide and wave loggers

Planned Modeling
• Develop and apply 1-D XBeach models in a transect-based
mode “with” and “without” project conditions.
•

Use Monte Carlo simulation techniques in a probabilistic
framework by creating probability distributions of potential water
level and wave conditions to simulate potential storm event
sequences also including sea level rise effects.

•

Each condition will be modeled at least hundreds of times to
generate a robust probabilistic characterization of the shoreline
response to potential storm events and sea level rise with and
without the proposed living shoreline design.

Expected Outcomes
• Inform project designs and anticipate performance over time
• This research is important because it will be a very useful simple-toapply framework for evaluating risk and reliability of nature-based
solutions that can inform practitioners designing and implementing
living shorelines.

Figure 2. Detailed overview of the study area and delineated fetches emanating from the project location. Each
line represents the fetch length for the corresponding 15-degree heading bins, and the number on each line
represents which degree heading it corresponds to.

Figure 1. The living shoreline location being modeled in Little Lagoon. The cross section of the proposed treatment is in the top right corner. The
red markings represent the rip-rap sill while the yellow markings represent planted vegetation behind the sill.

Table 1. A fetch-depth look up table that includes the fetch length and average depth of each
degree heading bin that correspond to each of the delineated fetches in Figure 2. The bins are
in increments of 15 degrees from 0-345 degrees, and the degree headings that are not relevant
to the study site are not included.

Figure 3. Wind rose for all data records supplied from 2008-2019 (2015 excluded). The
radial values correspond to the number of observations.

Figure 4. Wave rose for all data records supplied from 2008-2019 (2015 excluded).
The radial values correspond to the number of observations.

Figure 5. Annual net and gross longshore transport volumes of the study site by year.

