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Develop Software Tools to Investigate the Relative 
Effects of Vessel Wake
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Motivation:  Concern over the impact of navigation to the 
environment (marsh edge erosion, sacrificial berms, shoreline 
change) has led to increased need to provide simple tools to 
evaluate vessel wake effects.

SoNs:

2017-N-01; 2019-N-1370 Testing and 
evaluating USACE coastal numerical models

2017-N-09 shoreline sediment resuspension
and energy dissipation due to vessel wake

2019-A-1297 Vessel Wake Analysis Tool
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Capability and Strategic Impact Statement 

Develop simple desktop application that 
can assess the potential contribution of 
vessels in comparison to other erosion 
sources (tides, river flow)

The tool can be used as a low-level 
scoping aid that provides information 
on vessel characteristics (metrics) for 
pre-project evaluation.
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Vessel Wake Prediction Tool
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Technical Achievements:
1. Develop executable and 

uploaded to CIRP 
webpage

2. Publish TN (guide to 
executable tool)

3. Conduct numerical model 
runs (FUNWAVE)

4. Compare to Maynord 
Model for recreational 
craft



US Army Corps of Engineers   • Engineer Research and Development Center   • Coastal and Hydraulics Laboratory

UNCLASSIFIED

UNCLASSIFIED 5

Technical Achievements 
Numerical Model Test Matrix
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• BW190: 2 Ton
• BW250: 6 Ton
• BW420: 23 Ton
Speed
• Completed: 5 m/s (10 knots), 7 m/s (14 

knots), 9 m/s (18 knots)
• Investigated numerical constraints 

(reflection, damping, adequate 
resolution)

Faster speeds 

Vessel Wake Prediction 
Tool
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Vessel Wake Prediction Tool
Technical Achievements

 Intended Model Regime
• Intermediate and shallow water 

waves

 𝒌𝒌 � 𝒉𝒉 < 𝝅𝝅 or L > 2h

 Simulated Wake Length (L)
• Wake length estimated as the 

distance between peaks near the 
vessel

• Manual point selection (accuracy 
with 0.2 m cells)

• Issues encountered in simulations 
with L < 2h
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Summary
FY20 Major Advances in Capability

• Tool deployed on CIRP webpage
• Setup numerical model runs
• Developed partial suite of numerical model 

wake height solutions for lookup table
• Initiated comparison to Maynord model 

results.

FY21 Products/Advances 
• Regroup on numerical modeling strategy
• Analyze/assess vessel wake data
• Explore other numerical modeling strategies

FY20 Major Products & Collaborations
• “Vessel Wake Prediction Tool”, TN (Feb 20)
• CIRP TD (Aug 20)
• Tool Highlighted in ERDC SITREP (Feb 20)
• Leveraged with DOER and NavSys
• Coastal and Estuarine Research Federation 

bi-annual meeting, “Vessel Wake and Ship 
Usage in Charleston Harbor” (Nov 19)

• Reimbursable: Software tools used in SAC 
study, DOTS request, SAS (planned), LRD
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