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Hazard Risk Management – Progressive Steps 

Digital Display 

IHRM 

Hazard Mapping 

Exposure Acquisition Risk Assessment 

Framework Data Acquisition  



          LiDAR-Derived Digital Elevation Model 

Partners: 
NC Department of Transportation   
US Geological Survey 

Partners: 
• FEMA – Risk Analysis 
• UNC-CH Center for Marine Studies 
• Renaissance Computing Center 
• NOAA CSC / US ACE (18 Diverse Bathymetric Datasets) 

Digital Topographic -bathymetric Model Aerial Base Mapping 

Partners: 
• NC 911 Commission 
• NC Department of Transportation 



Digital Topo-bathymetric Model 



ACQUISITION / GENERATION - Statewide Building Footprints 



100YR Flood 
Elevation = 13 ft. 

FFE = 5.2 
ft. 

ACQUISITION / GENERATION – Finish Floor Elevations 





Field Collection 
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ACQUISITION / GENERATION - – CIKR / Interdependencies 



GTMO has acquired new 
transportation / roadway spatial 
data.  This entails: 
• Mobile LiDAR collection – 

4,300 miles 
• State Maintained Roads < 16 

feet (NAVD 88) 
• Real-time Inundation Metrics 
• Evacuation Route Planning 

ACQUISITION / GENERATION – Mobile LiDAR Road Data 


On The Road Again

Willie Nelson

Willie Nelson - 16 Biggest Hits, track 6/16, disc 1/1

1998

Country

152.35316

eng - 
Amazon.com Song ID: 203882630





ACQUISITION / GENERATION – Mobile LiDAR Road Data 



• Inundation Analysis for Storm Surge (Roadway Depth) 
• Case Example of 8 feet of Storm Surge 

 
 

ACQUISITION / GENERATION – Mobile LiDAR Road Data 



• Inundation Analysis for Storm Surge (Roadway Depth) 
• Case Example of 12 feet 0f Storm Surge 

 
 

ACQUISITION / GENERATION – Mobile LiDAR Road Data 
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Cross Sections 





Flooded Buildings  



FFE Collection  
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FFEs applied to Building Footprints  
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Building Flood Depths  
(Water Surface Elevation – FFE) 



$63,306 

$72,676 

$64,491 

$41,435 

$55,483 

$37,133 

$48,778 
$28,212 

$45,428 

$138,090 
$396,230 

Building Damages $$$ 





Damaged Buildings 
10 Year Flood 

Total Loss = $59,965 



Damaged Buildings 
50 Year Flood 

Total Loss = $701,755 



Damaged Buildings 
100 Year Flood 

Total Loss = $2,433,3310 



Damaged Buildings 
500 Year Flood 

Total Loss = $7,718,820 



Enterprise 
Risk DB 



Enterprise 
Risk DB 



Enterprise 
Risk DB 



Enterprise 
Risk DB 

FRIS iRisk ReadyNC FIMAN SPARTA 



FRIS iRisk ReadyNC FIMAN SPARTA 

http://fris.nc.gov/fris 
Flood Risk Report Flood Risk Map Flood Insurance Study 

http://staging.ncem.org/fris/Home.aspx


FRIS iRisk ReadyNC FIMAN SPARTA 

http://fris.nc.gov/fris 
 

http://fris.nc.gov/fris
http://fris.nc.gov/fris


FRIS iRisk ReadyNC FIMAN SPARTA 

http://irisk.nc.gov/irisk/ 
Mitigation Action Plan 

http://irisk.ncem.org/irisk/
http://irisk.ncem.org/irisk/


FRIS iRisk ReadyNC FIMAN SPARTA 

http://irisk.ncem.org/irisk/ 

http://irisk.ncem.org/irisk/
http://irisk.ncem.org/irisk/


RMT 

Flood Risk Mgmt. Plan Drought Plan Dam Emrg. Action Plan Other Hazards 



RMT 

Flood Risk Mgmt. Plan Drought Plan Dam Emrg. Action Plan Other Hazards 
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FRIS iRisk ReadyNC FIMAN SPARTA 

http://www.readync.org 

http://www.readync.org/


FRIS iRisk ReadyNC FIMAN SPARTA 

http://fiman.nc.gov/fiman/ 

Stream Gauge Reports Stream Gauge Reports 

Flood Inundation Mapping 

http://fiman.nc.gov/fiman/


FRIS iRisk ReadyNC FIMAN SPARTA 

http://fiman.nc.gov/fiman/ 

Stream Gauge Reports 

http://fiman.nc.gov/fiman/


Coastal Gage - Profile 
Weather sensors 

Transmission antenna 

Solar panel provides power to the 
battery 

Aluminum box contains sensor devices, 
data collector, satellite transmitter and 
battery 

GPS receiver 



Albemarle 
1. Edenton 
2. Elizabeth City 
3. Columbia 

 

 

= Proposed Site 
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Locations of Coastal Gages 

= USGS 
= NCEM 

 

Pamlico 
4. Belhaven 
5. Oriental 
6. Cedar Island 
7. Ocracoke 

 



Waterfront Park,  
Albemarle Sound 

Edenton, NC 



Coastal Inundation Mapping  
and Impact Analysis - Edenton 





Waterfront Park, Edenton: 
Elevation: 6 

6 



Waterfront Park, Edenton: 
Elevation: 8 

8 



Waterfront Park, Edenton: 
Elevation: 11 

11 



Waterfront Park, Edenton: 
Elevation: 12 

12 



Synthetic Library Approach 

Spatial Tie 
Location 



Coastal Inundation Gages and Map Libraries - Locations 



FRIS iRisk ReadyNC FIMAN SPARTA 

https://www.ncsparta.net/ 
County Hotspot Report 

https://www.ncsparta.net/


Real-Time Risk Analysis and Response Planning 



SLOSH compared to Buildings 
• SLOSH Polygon is compared to the 

building footprints 
• The SLOSH elevation and first floor 

elevation of the building are known.   
• Simple Subtraction will give us the depth 

of flooding in each structures.   



SLOSH compared to Buildings 



Flooded Buildings Count by 5000ft 
Grid 



Flooded Buildings Count by County 



Raster Intersected With Roads (beta) 



Depth of Road Flooding (beta) 



Total Building 
Count by county 

of flooded 
structures by 

depth of 
flooding 



Total Building Count of flooded structures 



Counts of buildings 
flooded over 3 feet 





Questions 
John.Dorman@ncdps.gov 
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