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Oyster Reefs as Nature-Based Infrastructure
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ǒ Acts as ónatural breakwatersô5

ǒ Promotes sedimentation1,3

ǒ Attenuates waves

ǒ Reduces shoreline loss

ǒ Keystone species4,7

ǒ Provides ecosystem services2,6 

https://blogs.ifas.ufl.edu/santarosaco/2016/01/19/panhandle-florida-master-naturalist-graduates-opt-to-use-living-

shorelines-to-enhance-habitat-and-protect-their-coastal-properties/
[1] Baggett et al. (2015)

[2] Byers et al. (2017)

[3] Grabowski et al. (2012)

[4] Kennedy et al. (1996)

[5] Meyer et al. (1997)

[6] Newell & Koch (2004)

[7] Zu Ermgassen et al. (2012)
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Drivers of Growth and Mortality

Flow Speed

ÅGrowth benefited by higher velocities2

ÅInfluenced by reef height and bathymetry1

Sediment

ÅRisk of smothering/mortality2

ÅReduction in filtering capability1

ÅInfluenced by turbulent diffusion3, reef height1, 

and flow speed2

https://blog.wfsu.org/blog-coastal-health/2012/03/sounds-of-the-oyster-reef/
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[1] Housego & Rosman (2016)

[2] Lenihan (1999)

[3] van Rijn (1993)
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Research Objectives

How do oyster reef 

heights respond to 

their local 

hydrodynamic 

conditions?

What conditions 

produce the highest 

final reef height and 

the greatest longevity 

of oyster survival?

What conditions are 

associated with the 

greatest amount of 

wave attenuation?
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South Atlantic Bight (SAB)
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1. Harmonic Analysis 

(ADCIRC)

2. Oyster Reef 

Model1

Predicted Oyster 

Reef Height

Wave

Attenuation

3. Storm Simulations 

(ADCIRC + SWAN)

Max. water level

Velocity

Water Depth

New 

Bathymetry

Max. Significant 

Wave Height
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[1] Housego & Rosman (2016)

3-hr timestep over 30 years
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ADCIRC ï ADvanced CIRCulation 

Model3

Å Calculates water depth and depth-averaged 

velocity using shallow water equations2,3

Å Mesh includes intertidal zones of estuaries 

of South Atlantic Bight 

Å Resolution increases closer to shore1

1. Harmonic 

Analysis (ADCIRC)
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[1] Bacopoulos et al. (2011)

[2] Kolar et al. (1994)

[3] Luettich & Westerink (2004)


