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▪ Where do one-line models fit within coastal modeling and 
engineering analyses?

▪ How well do different one-line models reproduce observed 
shoreline change?

▪ What are the practical differences between two one-line 
model softwares, GenCade and ShorelineS?

▪ How do these differences influence future model selection 
for engineering applications?

Research Questions



3

Research Overview

Duck, NC

FSBPA
Okaloosa
Island, FL

Source: Wikimedia Commons

▪ One-Line Purpose

▪ GenCade and ShorelineS

▪ Software Overview

▪ Application

▪ Okaloosa, FL

▪ Duck, NC 

▪ Pros/Cons

▪ Conclusions
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▪ Simulate shoreline position over time 
based on wave-driven alongshore 
sediment transport gradients

▪ Assumes a representative cross-
shore profile 

▪ Widely applied in beach nourishment 
planning, inlet management, and 
sediment budget assessments 

▪ Well suited for long-term, regional-
scale assessments due to their 
computational efficiency and modest 
data requirements

One-Line Shoreline Change Models

Source: Save Our Beaches SC
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▪ Developer: USACE Coastal Inlets 
Research Program (CIRP)

▪ Operating System: Surface Water 
Modeling System (SMS)

▪ Strengths: Integrates GENESIS 
shoreline change modeling with 
Cascade sediment budget concepts

▪ Transport Formulas: CERC

▪ Primary Use: U.S. engineering 
design projects

GenCade Overview

Source: USACE CIRP, GenCade Fact Sheet
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▪ Developer: Deltares/IHE Delft

▪ Operating System: Open source and 
script-based model implemented in 
MATLAB

▪ Strengths: Free-form grid allows for 
elongated spit features to grow 
unconstrained and handle high-angle 
wave coastline instabilities

▪ Transport Formulas: CERC, Kamphius
(1991), Mil-Homens (2013), Van Rijn 
(2015)

▪ Primary Use: International engineering 
design and research projects

ShorelineS Overview Source: ShorelineS User Manual v1.0
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▪ Objective: Compare simulated 
shoreline behavior between 
GenCade and ShorelineS

▪ Application: Apply both models 
over the same time period at 
two locations

▪ Okaloosa Island, FL (2010-2020)

▪ Parallel offshore contours

▪ Duck, NC (2019-2025)

▪ Parallel offshore contours

▪ Beach fill (575,000 CY)

Study Sites

Okaloosa Island, FL

Duck, NC

Nourishment



8

▪ Using the same input 
data:

▪ Initial shoreline

▪ Wave Climate

▪ CERC Sediment 
Transport Formula

▪ The models behave 
nearly identical

▪ Both models accurately 
capture measured 
regional trends of 
accretion and erosion

Okaloosa Island, FL 
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Duck, NC 

▪ Using the same input 
data:

▪ Initial shoreline

▪ Wave Climate

▪ CERC Sediment 
Transport Formula

▪ The models behave 
nearly identical

▪ Both models accurately 
capture measured 
regional trends of 
accretion and erosion
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One-line Beach Nourishments
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One-line Sediment Transport Formulas

▪ What if further model 
improvement is desired?

▪ Limited options for 
modifying sediment 
transport behavior 
available in GenCade

▪ Additional sediment 
transport formulas 
available in ShorelineS:

▪ Kamphius (1991)

▪ Mil-Homens (2013)

▪ Van Rijn (2015)
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One-line Sediment Transport Formulas

▪ More advanced formulas have the 
potential to reveal differences not 
captured by simpler models

▪ Allowing for more detailed 
calibration through additional 
input options

▪ An ongoing, unpublished study by 
Huisman et al. highlights this 
potential for improvement

▪ Comparison of measured and 
simulated transports in a large 
range of field and laboratory 
datasets… Source: Huisman et al., unpublished
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One-line Sediment Transport Formulas

Source: Huisman et al., unpublishedSource: Huisman et al., unpublished
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Takeaway Comparison
GenCade

▪ Pros
▪ Reliable replication of shoreline behavior 

▪ Widely trusted in U.S. industry for 
regional planning, nourishment design, 
and inlet management

▪ Cons
▪ Less flexible for testing alternative 

sediment transport formulas

▪ Limited stable replication for complex 
coastal features

▪ Setup and modifications can be slower 
due to SMS-based implementation

ShoreLineS

▪ Pros
▪ Reliable replication of shoreline behavior 

▪ Allows testing of multiple sediment 
transport formulas

▪ Free-form grid enables more accurate 
modeling of complex coastal features

▪ Open-source implementation allowing 
for quick setup and modifications

▪ Ongoing research and development for 
continued improvement

▪ Cons
▪ Less established in U.S. industry

▪ GUI still in development
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▪ Both GenCade and ShorelineS are effective one-line shoreline models

▪ GenCade remains the U.S. industry standard for one-line analysis

▪ ShorelineS represents a promising, research-driven alternative with 
expanded calibration capabilities 

▪ Ongoing joint venture involving over 20 research institutes and 
multiple European dredging and beach nourishment companies

▪ Understanding the strengths and limitations of both established and 
emerging models supports informed coastal management decisions 
and improved project outcomes for the future

Conclusions



Thank you!
Questions?

Chase Davis, MS
Coastal Modeler
Coastal Protection Engineering 
Mobile: 704.526.6115
cdavis@coastalprotectioneng.com
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