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1. Introduction

MOTIVATION
• Living shorelines are typically used in low

energy environments
• Less research conducted on more energetic

conditions, such as ship wake from commercial
vessels

OBJECTIVE
• Quantify the importance of ship wakes in the

Delaware estuary and test living shoreline
energy dissipation capabilities

• Develop and test a low-cost living shoreline
design solution in a ship-wake-influenced area

STUDY AREA
• Pea Patch Island in the Delaware River
• Home of historic Fort Delaware
• Significant wading bird nesting site
• Experiencing rapid erosion due to proximity to

shipping channel

2. Methods and Field Installation

DESIGN
• Pilot Study I (October 

2020): compared coir 
logs with modified coir 
logs with oyster shell 
center

• Pilot Study II (November 
2020): tested T-head 
groin layout based on 
bamboo breakwaters in 
Vietnam1

• Final design included 
four T-head groins 
directed toward primary 
directions of wake 
propagation

Figure 1. Image of installation showing T-head groins at low tide

Figure 2. Image of installation showing plantings at high tide

INSTALLATION
• 4 T-head groins
• 32 – 20” coir logs
• 8 – 16” coir logs
• Anchored with 8’ wood 

stakes and sisal twine

PLANTING
• Spartina alterniflora and 

Spartina patens
• ~300 individual plantings
• Anchored against wave 

action

DATA COLLECTION
• 8 stations and atmospheric pressure
• JFE electromagnetic current meter and RBR 

pressure sensor at each location
• Timelapse cameras at 1 and 6 frames per minute

Figure 3. Graph of bathymetry showing T-head groins and sensor layout.

3. Results

Figure 4. Plot of relative water depths for ten different wake 
events.

Figure 5. Plot of cross-shore and alongshore velocities for a 
representative wake event.

Figure 6. Image of a representative wake event.

Figure 7. Histogram displaying percent decrease in cross-shore 
energy flux between offshore and onshore sensors.

A typical ship wake event follows a
pattern: drawdown, surge, and increase of
high frequency waves. There is an increase
in cross-shore velocity at the time of
increased high frequency activity. Note the
consistent presence of an alongshore
current.

• 100 total events
• 27 events displayed an amplification of 

energy flux
• ~25% showed >50% decrease 
• ~10% showed >80% decrease
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• Analyze hydrodynamics and energy dissipation in alongshore direction
• Compare with energy dissipation of a breaking wave over a sloping beach
• Compare dissipation as a function of tide, vessel draft, and sailing direction
• Validate model using updated bathymetry and improved ship parameters

5. Future Work

4. Model Validation†

• Time-series from virtual sensors in FUNWAVE-TVD will be compared to time-
series from JFE and RBR sensors at site.

Sensor Locations

Figure 8. A preliminary simulation of a northbound wake event in FUNWAVE-TVD.


