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Updated 1%-annual-chance water levels
Hurricanes Extratropicals Combined
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Updated 1%-annual-chance water levels 

Hurricanes Extratropicals Combined 
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Delaware Bay/River 
Surge Differences 

Difference between updated 

and published 100-yr 

SWELs (ft) 

 

        (Updated – published)  

 

 

 

 

 

 

 

 

 

Orange: 1-2 ft higher 

Green:  Less than 1 ft change 

Blue:  1-2 ft lower 
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Storm Surge Study Results 

 

 

 

1.1 DEM 

Coastal Storm Surge 

Analysis: 

Final Report 

 

1.2 Modeling System 1.3 Storm Forcing 

3. Final Analysis 2. Model Validation 

• Methods and results 

• Multi-tiered review 

• Released as formal reports 

• Available at 

www.r3coastal.com and  

http://dodreports.com  

http://www.r3coastal.com/
http://dodreports.com/
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Project Life-cycle 
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Basic Elements of a Coastal 
Hazard Analysis 

Base Flood Elevation on FIRM includes 4 components: 

1. Storm surge stillwater elevation (SWEL)  

2. Amount of wave setup  

3. Wave height above storm surge (stillwater) elevation 

4. Wave runup above storm surge elevation (where present) 

Determined from storm 

surge model 
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Coastal Study Process 

FLOODPLAIN BOUNDARY & FLOOD HAZARD ZONE MAPPING 

OVERLAND WAVE HEIGHT & RUNUP ANALYSIS  

STORM-INDUCED EROSION 

FRONTAL DUNE DELINEATION 

FIELD RECONNAISSANCE 

STARTING WAVE CONDITION ANALYSIS 

STORM SURGE ANALYSIS 

TERRAIN PROCESSING 
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Seamless Digital Elevation Model 
(DEMs) – Analysis and Mapping 

 Topo and Bathy data 

collected from various 

sources 

 Shoreline extracted from 

LiDAR data 

 Topo, Bathy and shoreline 

data are merged to create a 

seamless DEM 

 USACE DEM for surge was 

generated at a 10 m 

resolution 

 DEMs for FIRM studies are 

generated at 3 m resolution 

to allow more higher 

modeling and mapping 

detail. 

Example of the Cumberland NJ 3m (10ft) seamless DEM 
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Transect Placement 

Proposed Transect Layout for area 

in Delaware, PA 
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Field Reconnaissance 
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Field Reconnaissance Report 
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Geo-referenced photos 
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Obstructions Ready for Modeling 
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Mapping Transects 
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Primary Frontal Dune Line Drawn Based on 
Aerial Images, Topography and Information 
Obtained from Field Reconnaissance 
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Overland Wave Height and Runup 
Analysis 

 Storm-induced erosion 

• Primary dunes, bluffs 

• Shoreline protection structures 

 WHAFIS modeling 

Wave height above storm surge (stillwater) 

elevation 

 Wave runup analysis 

• Sloped beaches, dunes, bluffs and cliffs 

• Runup 2.0, TAW, CSHORE 

 FEMA 2007 Guidelines and 

Specifications 
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Mapping 



18 US Army Engineer Research  

and Development Center 

Limit of Moderate Wave Action 
(LiMWA) 

 Defined by the area subject to wave action with waves greater than 

1.5 feet in height 

SWEL = Stillwater Elevation 

BFE = Base Flood Elevation 
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Limit of Moderate Wave Action 
(LiMWA) 

FEMA Procedure Memorandum 

No. 50, 2008 

 At present not a regulatory 

requirement 

 No Federal Insurance 

requirements tied to LiMWA 

 CRS benefit for communities 

requiring VE Zone construction 

standards in areas defined by 

LiMWA or areas subject to 

waves greater then 1.5 ft. 
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Coastal Hazard Analysis Status 

 Modeling Setup 

• Transect Layout 

• Field Reconnaissance 

• Obstruction carding 

• Development of a seamless Digital Elevation Model (DEM) 

• Primary frontal dune delineation 

 Wave Height Analysis 

• Starting wave conditions (wave height and period) 

• Wave setup – Determined from the surge model 

• Erosion analysis 

• WHAFIS modeling for overland wave height 

• Wave Runup 

 Coastal Hazard Mapping 

 

Complete for 

DE, PA, NJ 

bay shoreline 


