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Presentation Outline
• Components of 

Coastal Risk (FEMA  
coastal terminology)

• Past Practices
• Best Practice 

Approaches
• Integrating Coastal 

Risk with Hydrologic 
Risk
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EFFECTS FROM:  
Storm Surge
Wave Setup
Wave Runup/Splash

Components of Coastal Risk Assessment
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EFFECTS FROM:  
Storm Beach Erosion
Storm Surge
Wave Setup
Wave Runup/Splash

Components of Coastal Risk Assessment
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Components of Coastal Risk Assessment

EFFECTS FROM:  
Sea Level Rise
Storm Beach Erosion
Storm Surge
Wave Setup
Wave Runup/Splash
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FEMA Coastal Terminology
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Why is this Relevant to Stormwater 
Professionals?

Intracoastal Waterway

Ocean

Inlet

Tributary
(San Sebastian 
River)

North St. 
Augustine/ 
St. Johns 
County
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Tools
• Visualization
• Models
• Decision 

Support
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Past Practices 
Comparison of a 1:100 year present FEMA projection 

SWEL (ADCIRC/SWANN) versus SLOSH model
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Best Practice Approaches
• Need for a range of 

best practice 
approaches to meet 
community needs

• Build off FEMA 
accepted methods

• Account for coastal 
components 
relevant to area to 
be evaluated
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Coastal Risk Assessment – FEMA/WHAFIS
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Coastal Risk Assessment – FEMA/WHAFIS

FEMA 100-Year SWEL and 
FIS analysis transects  

Atlantic Beach, FL
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Coastal Risk Assessment – FEMA/WHAFIS

Topography and Transects
Atlantic Beach, FL
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Coastal Risk Assessment – FEMA/WHAFIS

Base flood 
elevation (BFE) 

inundation based 
on

effective FEMA 
FIRM

Atlantic Beach, FL
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Coastal Risk Assessment – FEMA/WHAFIS

BFE inundation 
with SLR

Year 2069
Atlantic Beach, FL
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Coastal Risk Assessment – ADCIRC/SWANN
• Utilize the FEMA 

baseline 
ADCIRC/SWANN 
models

• Regional models 
focused on specific 
areas

• Apply sea level rise
• Allow surge waves 

to propagate under 
higher water levels
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Coastal Risk Assessment – ADCIRC/SWANN
• Uses time 

varying wind 
and pressure 
fields

• Models are run 
with multiple 
storms -
synthetic and 
real

• Verified against 
real storm data

• Results of 
multiple storms 
post-processed
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Coastal Risk Assessment - ADCIRC
• Conduct baseline 

evaluation of the 
model results against 
data to improve 
model

• Improve localized 
resolution as needed 
to reflect the area of 
interest

• Adjust storm 
conditions as needed 
to reflect future 
changes
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Integrating Coastal Risk with Hydrologic Risk
• Coastal conditions 

serve as tailwater 
conditions for 
hydrologic 
modeling

• Real time modeling 
of sea level rise 
scenarios allows for 
dynamic tailwater

• Real time versus 
synthetic
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Thank you!

Steve Peene, PhD
Water Resources Principal
speene@appliedtm.com


