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Basic Elements of a Coastal  
Flood Risk Study 

Base Flood Elevation (BFE) on FIRM includes 4 components:  
 

1. Storm surge stillwater elevation (SWEL) 
2. Amount of wave setup 
3. Wave height above storm surge (SWEL) elevation 
4. Wave runup above storm surge elevation (where present) 

Determined from 
storm surge model 



 

 

 
• ADCIRC and SWAN 

Coupled Model 
 Identical, unstructured mesh 

with shared parallel 
computing infrastructure 

 Run sequentially in time 
 Wave induced water level 

changes 
• Mesh Development 
 Good elevation data critical 

for terrain and bathymetry 
 Identification of significant 

coastal features 
 

Southeast Florida Coastal Study – Surge 
and Wave Modeling 



 

 

 
• Grid resolution drives costs 
 What resolution is good 

enough? Too much or too 
little? 
 Canal/riverine features, 

levees/berms, hydraulic 
constrictions 

• Extensive sensitivity analyses 
 Grid sizes, channel 

features/conveyance  

Southeast Florida Coastal Study – 
ADCIRC Mesh Development 



 

 

 
• Tides 
 ADCIRC response to tides 
 Simulate multiple tides 

and examine results 
• Historic Events 
 Explore existing data 
 Create wind field for 

historic events 
 Simulate event and 

examine results 
 

Southeast Florida Coastal Study – Model 
Forcing and Validation 



 

 

 
• Develop an array of 

synthetic storms 
• Five primary parameters 
 Central pressure deficit 
 Radius to maximum 

wind speeds 
 Storm track heading 
 Forward velocity 
 Shoreline crossing point 

• Run enough storms to 
give valid statistical 
sample set 

  

Southeast Florida Coastal Study – 
Statistical Approach 



 

 

 
Palm Beach Inlet 



 

 

 
Palm Beach Inlet 



 

 

 

Lake Worth lagoon, canals 



 

 

 

Lake Worth lagoon, canals 



 

 

 
Jupiter Inlet 
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Highland Beach, FL 



 

 

 
C-51 Canal 



 

 

 

Southeast Florida Coastal Study – 
Validation Storms 



 

 

 
Southeast Florida Coastal Study 

• Path Forward 
 Complete tide and storm validation 
 Complete statistical analysis for JPM-OS 
 Develop 1% annual chance event WSEL 

• Storm Surge Analysis Update Meeting 
 Perform Overland Wave modeling (WHAFIS) 
 Work Maps 

• Flood Risk Review Meetings 
 FIRMS and non-regulatory products 



 

 

 

Southeast Florida Coastal Study – 
Floodplain Mapping 



 

 

 

Southeast FL Coastal Study –                       
Project Schedule  

                  2014            2015              2016              2017             2018              2019       

Presenter
Presentation Notes
WebEx Meetings in 2012

Flood Study Review Meeting (Year X)
Draft DFIRM work maps
Draft coastal engineering analysis results
High-level results from AAL and HAZUS
Draft Flood Insurance Study report
view and comment on the engineering analyses or work maps prior to public release 
provides refined risk assessment data and preliminary contributing flood risk factors, thereby increasing risk awareness and providing local stakeholders with the opportunity to take proactive measures to reduce its risk sooner
Resilience meeting 
Discussion of obstacles to understanding, enhancing, and sustaining community resilience, 
completing the “turnover” of Risk MAP products (i.e., Flood Risk Report, Flood Risk Database, Flood Risk Map, and other risk assessment data that can be used in HAZUS-MH, and other assessment tools), and 
identifying ways the community can incorporate the Risk MAP products into ongoing risk assessment and planning activities
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