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Abstract

Low-lying coastal and estuarine areas are among the most populated regions globally, have high economic significance, and
are increasingly threatened by climate change, sea level rise, nuisance flooding, and extreme storms. Nature-based coastal
protections are sustainable and sea-level resilient alternatives compared to traditional solutions such as dikes and seawalls.
Submerged aquatic vegetation (SAV) or seagrasses can provide coastal flood and erosion protection by attenuating storm wave
and current energy and stabilizing seabed sediments. However, more research is needed to understand the interactions between
flow, SAVs, and sediments. These dynamic interactions affect flow at different scales and seagrass productivity. In this study,
we present field measurements of current and wave evolution over a seagrass meadow in South Bay, Virginia. The high vertical
resolution measurements show how currents change from above-canopy to in-canopy waters. Wave measurements indicate
the dissipation and frequency modulation over the canopy. The results are compared with hydrodynamic simulations using a
two-way coupled flow-vegetation interaction model that simulates nonlinear current and wave evolution as well as dynamics of

highly flexible vegetation.
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Low-lying coastal and estuarine areas are among the most
populated regions globally, have high economic significance,
and are increasingly threatened by climate change, sea level
rise, nuisance flooding, and extreme storms. Nature-based
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alternatives compared to traditional solutions such as dikes
and seawalls. Submerged aquatic vegetation (SAV) or
seagrasses can provide coastal flood and erosion protection
by attenuating storm wave and current energy and stabilizing
seabed sediments. However, more research is needed to
understand the interactions between flow, SAVs, and

Project Site

This study was conducted in South Bay, a shallow coastal
lagoon on the Eastern Shore of Virginia coast (Figure 1).

« Mean water depth in South Bay is ~1.5 m.

« The coastal system is strongly influenced by semidiurnal
tidal variations with an average tidal amplitude of 0.5 m.
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Instrument Setup and Data Collection

Hydrodynamics were measured at three sites (North, Mid, South;
see Figure 1b). We deployed two Nortek AquaPro Acoustic
Doppler Current Profiler (ADCP) and one Signature1000 current
profiler to measure currents. In addition, three RBRsolo sensors
were used to measure surface water waves at high temporal
resolution.

Figure 2: Instrument setup in the field.

Wave Measurements

Wind waves are high-frequency water surface motions and thus
wave measurements are carried out by RBR sensors that can
measure water level at high frequency.

« RBRs were programmed to measure water pressure at 8 Hz.

« Mean tidal height and significant wave height (i.e., mean
wave height of the highest third of waves) were determined
from pressure data using spectral analysis.

Current Flow Measurements
Current velocity data were measured using two ADCPs and one
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Data Analysis

The measurements over the first few hours of the records
were used to calculate the atmospheric
pressure and were then eliminated from the record.
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Data Analysis

Spectral evolution over time at the southern location is
shown below.
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Figure 6 : Spectral significant wave heights.
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