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Agenda

• Basin‐wide modeling
• Transect based analysis

• Transect characterization
• Overland wave propagation
• Wave runup and overtopping

• Mapping decisions
• Datasets and Natural Hazard Mitigation



Basin-Wide Modeling



Data Sources



Transect Based Approach

• Utilize the basin wide modeling
• Evaluate the shoreline using various datasets
• Determine the shoreline characteristics influencing the coastal 
flood plain
• Evaluating coastal flooding

• Overland wave propagation
• Wave runup & overtopping 



Sheboygan County



Sheboygan County



Sheboygan County



Transect Based Approach



Transect Characterization



Topographic Data Source



Topography and Bathymetry



Coastal Transect

520

540

560

580

600

620

640

-5000-4000-3000-2000-1000010002000



Overland Wave Propagation

• Evaluate the transformation of waves overland
• Consider impact of obstructions

– Dunes, coastal structures, structures, vegetation

• Consider potential regrowth of waves
• Consider changes in elevation and limiting 
wave states



Wave Runup and Overtopping

• Extract water level and wave pairings from the 
composite storm set

• Apply a method to estimate wave runup for 
each of the composite storm set pairings

• Conduct a statistical extreme value analysis on 
the runup elevations to determine 1‐percent‐
annual‐chance



Wave Runup Approach



Mapping a Coastal Floodplain



Hazard Mitigation

What is 
Hazard 

Mitigation?

• Sustained action taken to reduce or eliminate long-term risk
to life and property from natural hazards

• Risk as the threat to people, buildings, and infrastructure



Data:  Shoreline Features Database
Shoreline 
Material 

Primary Land Use Primary Coast Type Primary Vegetation

Sand High Density Residential  High Dune, 10'+ None 

Cohesive Moderate Density Residential  Dune, 2' ‐ 10' High Density Shrubs/Trees

Cobble Low Density Residential  High Bluff, 10'+ Moderate Density Shrubs/Trees

Diamicton* Commercial/Industrial Bluff, 2' ‐ 10' Low Density Shrubs/Trees

Shingle Park Land Coastal Wetland Manicured Lawn

Bedrock Farm Land Flat Coast Native Vegetation

Artificial Forested

 Contains primary and 
secondary Land Use 
tables – same for 
coast type and 
vegetation



Data:  Risk MAP Flood Risk Datasets
 Changes Since Last FIRM (CSLF)

 Coastal Depth Grids

 Flood Risk Assessment
(HAZUS)

 Coastal Inundation
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Data: Changes Since Last FIRM

SFHA Decrease

Unchanged

Unchanged

SFHA Increase

Unchanged

SFHA Increase



Data:  Coastal Depth Grid 
 Should reflect total depth (i.e. 

stillwater and waves) –
typically only produced for 
the 1% annual chance flood

 Created using the regulatory 
mapping and associated 
zone breaks as input



Data:  Coastal Flood Risk Assessments
 Uses coastal depth grids as 

input for the refined analysis

 Hazus analysis and data can 
support adoption of higher 
regulatory standards 

 Provides justification to fund 
mitigation actions



Data:  Areas Affected by Increased Coastal 
Inundation

 Highlights areas that would be 
inundated if water levels increased 

 Typically created for the 1% annual 
chance flood, but could be done for 
other flood events

 Possible causes for higher flood 
levels include :

• More severe storm events

• Climate change impacts such as sea 
level rise



Flood Risk Datasets and CRS



Questions?
 Brian Caufield, P.E., CFM

CaufieldBA@cdmsmith.com

 Laura Kelliher, CFM

KelliherLE@cdmsmith.com

 Ken Hinterlong, FEMA Region V

Ken.Hinterlong@fema.dhs.gov


