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NOAA Storm Surge Inundation Model: Category 1



NOAA Storm Surge Inundation Model: Category 5







DAMAGE PREVENTION

HARD STRUCTURES LIVING SHORELINES



HARD STRUCTURES



Coastal Squeeze 
Intertidal habitat loss which arises due to the
high water mark being fixed by a defence and
the low water mark migrating landwards in
response to sea level rise. (Pontee 2013)

HARD STRUCTURES



LIVING SHORELINES
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LIVING SHORELINES



SUCCESS DEPENDS ON SETTING



Schoenoplectus californicus ReefBlkSM











Lessons Learned

■ Survival

■ Expansion

■ Constraints
– Flooding Depth
– Soil Physicochemistry
– Stem Lodging
– Nutrients



WEST EAST
Annual Lateral Expansion

0.84 + 0.03 m 0.61 + 0.04 m
Flooding Duration

<93% 100%





Flooding regime
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Plant survival - Adults S. californicus

Life stage: P<0.0001
Elevation: P<0.0001

Adults
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Air Boat 
Hurricane
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Wind Damage



LESSONS LEARNED
■ Influence of Hydrology

– Tolerates 100% flooding
– Maintains stem strength
– Rate of expansion reduced

■ Maximizing Stem Strength
– Increase Si, especially in the presence of high N content





Photo: Bay Journal Photo: cbs

REEF BLKSM

■ 1 oyster filters 50 gallons / day

■ Creates habitat for other species

■ Accretes sediment

■ Promotes shoreline progradation





■ Salinity
– Too low prohibits oyster attachment
– Too high may result in predation



■ Salinity
– Too low prohibits oyster attachment
– Too high may result in predation

■ Predators

Photo: PJ Stoops 2010



■ Salinity
– Too low prohibits oyster attachment
– Too high may result in predation

■ Predators

■ Oyster spat supply



■ Salinity
– Too low prohibits oyster attachment
– Too high may result in predation

■ Predators

■ Oyster spat supply

■ Depth



Allen RJ (2013) Physical modeling of wave transmission for submerged and 
emergent breakwaters used in living shorelines. Masters Thesis: The 
University of South Alabama College of Engineering

■ Depth of Deployment
– Most effective when water depth = ReefBlk height





Conclusion



Conclusion



Focus on performance variety under 
various conditions.
■ Depending on type, we as planners and managers need to focus on the system type 

and the goals of the installation.

■ Vegetation – when using you want a strong plant that can handle flooding, storm 
inundation, tall plants reduce wave energy, 

■ In higher energy environments, oyster breakwaters are more effective. There are 
many types, but I’m going to focus on ReefBlk as that’s our company’s product.  
Evaluate it’s success depending on the system and the goals of the project.

■ Pros & Cons?

■ Seed-bank study, but only Californicus successful. It handles abiotic condition.

■ Assess the site for species success



Survival
Rhizome Adults    

Overall: 
S. californicus    19% 69% 

Plant RESPONSE



PERCENT TIME FLOODED

93% 74%
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