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• Terminology
• Shoreline Stabilization Options
• Living Shoreline Designs
• Natural Resilience
• Room for Growth

Overview
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• Shoreline protection
• Allows natural coastal 

processes
• Strategic placement of :

Plants
Stone
Fill
Other structural organic 

materials:
 Biologs
 Oyster reefs

Living Shoreline Defined
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• Absorbs wave energy
• Reduces erosion
• Filters water, traps pollutants and sediment
• Provides habitat for plants, fish, and wildlife
• Creates aesthetic and recreational value
• Resilient to changing environments, including SLR

Living Shoreline Defined
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Living Shoreline Defined
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• Ability to bounce back quickly from adversity
• Recover without changing into something different

Resilience Defined
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Sea Level Rise Defined
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Sources: Data adapted from NOAA (2018), Fourth National Climate Assessment (2018)



Shoreline Stabilization Options
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Sources: NOAA Guidance for Considering the Use of Living Shorelines (2015) adapted from SAGE (2015)



Shoreline Stabilization Options
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Sources: Natural and Structural Measures for Shoreline Stabilization, SAGE (2015)



Living Shoreline Design – Okaloosa Baywalk
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Living Shoreline Design – Okaloosa Baywalk
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Living Shoreline Design – Okaloosa Baywalk
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Living Shoreline Design – Okaloosa Baywalk
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Living Shoreline Design – Cat Point
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Living Shoreline Design – Cat Point
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Living Shoreline Design – Cat Point
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Living Shoreline Design – Jupiter Lighthouse
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Living Shoreline Design – Jupiter Lighthouse

Taylor Engineering | 18



Living Shoreline Design – Jupiter Lighthouse
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• Can keep up with current sea level rise trend
Wetlands can increase upward 12 mm/yr
Mangroves can migrate landward faster than SLR
Oyster reefs can grow vertically up to 60 mm/yr
Beaches with nourishment can keep pace with SLR

Natural Resilience of Living Shorelines
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Sources: Morris et al (2002), Das and Vincent (2009), Gilman et al (2007), Rodriguez et al (2014), Ridge et al (2017), Houston (2017) 



• Quantifiable metrics of success
Reduction of wave energy 
Decreased erosion
 Improved water quality

• Field data for 
calibrating models

• Costs of 
constructing and
maintaining

Room for Growth
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Source: Robert Houseago (2018) 



THANK YOU

Angela Schedel, Ph.D., P.E.
aschedel@taylorengineering.com

Director of Community Resiliency, Taylor Engineering

mailto:aschedel@taylorengineering.com


Anderson, M.E. and Smith, J.M., 2014. Wave attenuation by flexible, idealized salt marsh 
vegetation. Coastal Engineering, 83, pp.82-92.

Augustin, L.N., Irish, J.L. and Lynett, P., 2009. Laboratory and numerical studies of wave damping by 
emergent and near-emergent wetland vegetation. Coastal Engineering, 56(3), pp.332-340.
Das, S. and Vincent, J.R., 2009. Mangroves protected villages and reduced death toll during Indian 
super cyclone. Proceedings of the National Academy of Sciences, 106(18), pp.7357-7360.
Gilman, E.L., Ellison, J. and Coleman, R., 2007. Assessment of mangrove response to projected 
relative sea-level rise and recent historical reconstruction of shoreline position. Environmental 
Monitoring and Assessment, 124, pp.105-130.
Houston, J.R., 2017. Shoreline Change in Response to Sea-Level Rise on Florida's West Coast. 
Journal of Coastal Research, 33(6), pp.1243 – 1260.
Morris, J.T., Sundareshwar, P.V., Nietch, C.T., Kjerfve, B. and Cahoon, D.R., 2002. Responses of coastal 
wetlands to rising sea level. Ecology, 83(10), pp.2869-2877.
Ridge, J.T., Rodriguez, A.B., Fodrie, 2017. Evidence of exceptional oyster-reef resilience to 
fluctuations in sea level. Ecology and Evolution, 7, pp.10409-10420.
Rodriguez, A.B., Fodrie, F.J., Ridge, J.T., Lindquist, N.L., Theuerkauf, E.J., Coleman, S.E., Grabowski, 
J.H., Brodeur, M.C., Gittman, R.K., Keller, D.A. and Kenworthy, M.D., 2014. Oyster reefs can outpace 
sea-level rise. Nature climate change, 4(6), p.493.
Sweet, W.V., Kopp, R.E., Weaver, C.P., Obeysekera, J., Horton, R.M., Thieler, E.R. and Zervas, C., 2017. 
Global and regional sea level rise scenarios for the United States.
USGCRP, 2018: Impacts, Risks, and Adaptation in the United States: Fourth National Climate 
Assessment, Volume II [Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. 
Maycock, and B.C. Stewart (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, 
1515 pp.

References

Taylor Engineering | 23


	Sea Level Rise Resilience & Living Shorelines
	Overview
	Living Shoreline Defined
	Living Shoreline Defined
	Living Shoreline Defined
	Resilience Defined
	Sea Level Rise Defined
	Shoreline Stabilization Options
	Shoreline Stabilization Options
	Living Shoreline Design – Okaloosa Baywalk
	Living Shoreline Design – Okaloosa Baywalk
	Living Shoreline Design – Okaloosa Baywalk
	Living Shoreline Design – Okaloosa Baywalk
	Living Shoreline Design – Cat Point
	Living Shoreline Design – Cat Point
	Living Shoreline Design – Cat Point
	Living Shoreline Design – Jupiter Lighthouse
	Living Shoreline Design – Jupiter Lighthouse
	Living Shoreline Design – Jupiter Lighthouse
	Natural Resilience of Living Shorelines
	Room for Growth
	THANK YOU����
	References

