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ÅWave attenuation by 
vegetation has been explored:

ïField studies

ïLab simulations

Role of wetlands in mitigating surge

ÅDissipation of surge energy via 
vegetation resistance

ÅVegetation roughness impedes wind 
flow

ÅDampening of wind-driven surface 
stresses
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ÅBUT, effectiveattenuation is 
dependent on:
ïMicro-topography

ïGeomorphology

ïVeg. characteristics 

ïStorm parameters

ïSpatial scales

Role of wetlands in mitigating surge

ÅNumerical modeling has enhanced 
our understanding of interactions
ïHas reinforced need for spatial 

considerations for effective 
attenuation
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Source: Guannelet al (2015) Integrated modeling framework the quantify the coastal protection 
services supplied by vegetation (Journal of Geophysical Research: Oceans)



ÅSocial, management, economic 
perspectives

ÅRequires multi-layered 
understanding:
ïVulnerability: Where are the high-

population areas?

ïRisk: What are typical inundation 
levels?

ïResilience: Where are the wetland 
systems with the right spatial 
scales?

Estimations of protection afforded
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Source: Costanzaet al (2008) The Value of Coastal Wetlands for Hurricane 
Protection (Journal of the Human Environment)



ÅA framework for assessing 
protection potential that 
accounts for:
1. Incidence of surge inundation 

(historical storms)

2. Consideration of spatial scales 
of wetlands present

3. Proximity of communities at 
risk 

This study
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ÅNumerical Model
ïCoupled ADCIRC+SWAN

ïFEMA R3 Mesh

ÅMeteorological Forcing
ïTides (Le Provost)

ï4 Storms όbŀǘΩƭ IǳǊǊƛŎŀƴŜ /ŜƴǘŜǊύ
ÅFloyd, Isabel, Irene, Sandy

ÅFlood raster generation
ïArc Storm Surge (Ferreira et al 2014)

ÅResult:

Hydrodynamic Modeling
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4 flood maps



Å4 Datasets
ïNWI (USFWS)

ïCCAP (NOAA)

ïNLCD (USGS)

ïWetland Potential (NOAA)

ÅSpatial Scale Thresholds
ïLower limits of flooded wetland area

ïAccount for discontinuity

ïApplied here: 0, 5 ,10, 15, 25, 50 sq. km

ïCan be adjusted based on new 
understanding of spatial scales needed

Wetland Characterization
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4 flood maps

4 datasets

16 flooded 
wetland maps

16 flooded 
wetland maps

6 thresholds
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Wetland Characterization
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Hurricane Irene Flood Map Inundated Wetlands
(NOAA Wetland Potential 

database)

5 sq. km threshold map


