
A process-based model to predict 
wave attenuation across marshes



https://thefern.org/2019/03/as-coastal-flooding-surges-living-shorelines-
seen-as-savior/

https://www.coastalreview.org/2019/01/kitty-hawk-living-

shoreline-to-protect-road/
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Wave damping model
Conservation of wave energy flux:

Wave energy flux

𝐸𝐶𝑔 = (wave energy density)  x  (wave group speed)

Dissipation of wave 

energy

𝜀𝑏 = dissipation by wave breaking

𝜀𝑣 = dissipation by vegetation drag

𝜀𝑓 = dissipation by bottom friction

𝜕 𝐸𝐶𝑔

𝜕𝑥
= − 𝜀𝑏 − 𝜀𝑣 − 𝜀𝑓



𝜕 𝐸𝐶𝑔

𝜕𝑥
= − 𝜀𝑏 − 𝜀𝑣 − 𝜀𝑓

Wave damping model

𝐸𝐶𝑔 = (wave energy density)  x  (wave group speed)

Dissipation term: Function of:

𝜺𝒃 = dissipation by wave 

breaking

Water depth, wave height

𝜺𝒇 = dissipation by bottom 

friction

Water depth, wave height, wave 

length, wave period, friction 

coefficient

𝜺𝒗 = dissipation by vegetation 

drag

Water depth, wave length, wave 

period, wave height, vegetation 

parameters



Model at Deerfield for different water 
levels and incident wave heights, with 
constant veg. values:

Model validation with Deerfield 
Hrms field data (H. Michael):



Sensitivity to Veg. Characteristics
Change in attenuation with varying 
vegetation height in water column
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