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Introduction

• Sediment placed in the nearshore either for beach 
nourishment or to dissipate wave energy.

• Considerable attention has been given to whether the 
placed sediment will be mobile (e.g., McLellan et al., 
1990; Hands and Allison, 1991; Ahren and Hands, 
1998; McFall et al., 2016; Priestas et al., 2019).

• Less consideration of the rate at which the placed 
sediment will move.
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• Project goal: to evaluate whether various transport 
equations (longshore or cross-shore) are useful for 
generating order-of-magnitude predictions of the 
nearshore berm deflation rate.

We seek a straightforward calculation method that 
can run quickly on a personal computer and which 
is based on easy-to-estimate design parameters.



Conceptual model: berm deflation via longshore transport

Experimental and field studies suggest longshore transport may be the dominant mechanism of 
berm deflation (e.g., Hoekstra et al., 1996; Smith et al., 2009; Bryant and McFall, 2016)

• Longshore transport assumed to exclusively remove sediment from the berm.

• Net cross-shore transport assumed negligible.

• The berm’s geometrical parameters (cross-shore position, length, depth at crest, etc.) are 
assumed constant in time.



Longshore transport computation

𝑄𝑄 Longshore volumetric transport rate
𝐾𝐾 CERC coefficient
𝐻𝐻𝑏𝑏 Significant wave height at breaking
𝛾𝛾𝑏𝑏 Breaker index, assumed to equal 0.78
𝛼𝛼𝑏𝑏 Breaker angle

𝜌𝜌𝑤𝑤 ,𝜌𝜌𝑠𝑠 Density of water and sediment
𝑛𝑛 Porosity

CERC equation:

where

Wave parameters including 𝑯𝑯𝒃𝒃 and 𝜶𝜶𝒃𝒃 are 
derived from WIS hindcast data over the 
period of interest.
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Equation Parameters influencing longshore transport

CERC equation (constant K) Depth at breaking

Kamphuis and Readshaw (1978) 
CERC adaptation Depth at breaking, wavelength, beach slope (linear)

Kamphuis (1991) equation Grain size, period, beach slope (linear)

Mil-Homens et al. (2013) 
modification of Kamphuis (1991) Grain size, period, beach slope (linear)

Bayram et al. (2007) equation Depth at breaking, grain size, period, beach profile (nonlinear), friction coefficient

Mil-Homens et al. (2013) 
modification of Bayram et al. 
(2007)

Depth at breaking, grain size, wavelength, beach profile (nonlinear), friction 
coefficient

Van Rijn (2014) equation Grain size, wavelength, beach slope (linear)

Shaeri et al. (2020) equation Grain size, wavelength

NOTE: All equations depend on water and sediment density, sediment porosity, breaker angle, and breaker height

Longshore transport computation



Best-fit trendline through origin

Line of perfect agreement

1—Silver Strand, CA (1988-1990)
2—Perdido Key, FL (1991-1993)
3—Port Canaveral, FL (1992-1993)
4—Newport Beach, CA (1992-1995)
5—Ocean Beach, CA (2005-2007)
6—Ft. Myers Beach, FL (2009-2013)

Results



Can we justify ignoring cross-shore transport?



Conceptual model: berm deflation via cross-shore transport



Cross-shore transport computation



Best-fit trendline through origin
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Cross-shore transport computation



Next steps
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Next steps

• Alternative cross-shore transport formulations?

• Vary berm’s geometrical parameters through time?

• …others?

Inconsistent with stated project goals?

Will it make a difference?
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