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Location of Maps Generated for the Upper East Coast 
(FY10-12)  

Reporting: 
 
1. Source reports 

• Organized by event or class 
of event. 

2. Inundation reports 
• Organized by DEM 
• Provide: 

o Information on sources 
for each region 

o Arrival time information 
o Description of maps 
o Description of additional 

products (mainly 
maritime, momentum 
flux estimates on land) 

o ArcGIS information. 
3. Maps! 
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South East DEMs (FY13, 14) 

 
• Virginia Beach, VA 
• Cape Hatteras, NC 
• Myrtle Beach, SC 
• Savannah Beach, GA 
• Daytona Beach, FL 
• Palm Beach, FL ?maybe 

southern N.C. 
• Miami, FL 

Information being collected: 
 
• Input to basic inundation mapping 
• Results (velocity, momentum flux 
     vorticity) for future maritime hazard 
     assessments, building code input, etc 



Progress on tide-tsunami interactions 
• In large estuaries and Bays (e.g., Chesapeake Bay and Hudson River/New 

York Harbor on the USEC), with strong tidal flow, the nonlinear combination of 
tides and tsunamis may create more hazardous conditions and larger 
inundations. 

• The arrival of the tsunami at different phases of the tide may both influence 
this nonlinear combination and the resulting inundation. 

• Because tide and tsunami are nearly linear long waves in deep water, their 
elevation and current can be linearly combined along an offshore boundary of 
the model to perform combined tide-tsunami simulations. The model is also 
initialized (ramped-up) with the calibrated tide prior to the arrival of the 
tsunami. 

• Chesapeake Bay simulations have been done and calibrated for the M2 10% 
exceedance tide only (based on NOAA tide gage data). The usual extreme 
tsunami sources, from LSB, PRT, CVV and CRT, were then superimposed 
and model run for 8 different phases of the tide. 

• Hudson River/New York harbor tide simulations were done and the combined 
tide-tsunami simulations are in progress. 
 



 M2 Tide (10% exceedance) max. elevation (m)              Instantaneous ebb 
current (m/s)  

 Incoming CVV extreme tsunami elevation (m)              Combined tsunami/tide 
phase (4) 
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Guidance for unmodeled areas 
 

Comparison of tsunami inundation 
line and Storm Surge hazard maps  

• Tsunami inundation is dominant in 
areas directly facing open water. 
 

• In the areas behind barrier islands 
or other protected areas, storm 
surge effects are dominant. 
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• A similar wave height 

distribution pattern 
was observed for all 
of the sources 
simulated in this 
study. 
 

• Tsunami wave height 
distributions along 
the east coast suggest 
that the tsunami 
propagation is 
determined by the 
bathymetry due to 
the existence of a 
wide shelf.  

 



 
• To investigate the hypothesis of the bathymetric features 

determining the propagation pattern of tsunamis, a wave ray 
analysis over the shelf is being performed. 
 

• We traced more than 3000 rays with various angles in the 
north direction originating from the south to replicate the PR 
source. Also, we performed the same analysis for waves 
propagating toward the west to replicate the CVV source 
conditions. 
 

 

South Rays 
 

East Rays 

Wave Ray Analysis 

South Rays 

East Rays 

Starting Locations of 
Wave Rays  

Wave Ray 
Concentration is the 
number of rays that 

end up in a circle 
with 0.1o radius at a 
certain location on 

the shoreline 
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