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Abstract 
Coastal cities are particularly vulnerable to storm surge and flooding from a tropical 
cyclone. In particular, New Orleans, Louisiana presents a unique example because the 
area rests on a delta where the Mississippi River drains 40% of the country’s flood 
plains in addition to the 7,721 miles of state shoreline (NOAA, 2011). This city’s 
elevation rests lower than the majority of the state. The area would be covered in water 
if it were not for a series of levees to hold back bordering lake and river water. Struck by 
Hurricane Katrina in 2005, an extreme event tested the stability of the area’s flood 
defense systems. By conducting a comparative analysis of New Orleans’ pre-hurricane 
geography to post-storm flooding patterns, problematic areas in the land can be 
identified for future mitigation.  
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Flooding and storm surge is not a new 
problem to New Orleans. Between 1950 
and 2013 there were 34 hurricanes to hit 
within a 200mi radius of New Orleans (Irvin 
et al 2005). The geographic factors of 
elevation and proximity to lake, to levees, 
and to transportation routes are in need of 
mapping for emergency planning. With 
more visual and perceivable evidence of 
susceptibility, a proper plan for mitigation 
will be easily formed (Glantz, 2008).  

Through the creation of a digital terrain model and classifying Hyperion images, it 
was apparent that New Orleans was well below sea level.  It was also discovered 
that the Mississippi River was much higher in elevation than the surrounding 
area.  Flooding due to a rise in river levels or storm surge is a concern for this 
area which is why there are extensive levees already in place. Looking forward, 
maps such as digital elevation maps that were processed should be used with 
flood models to proactively prepare for future storm surge events.  
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LiDAR (Light Detection and Ranging) data provides a digital perspective of the coastline 
and elevation patterns on earth’s surface. 26 LiDAR tiles were collected as shown 
below in Figure 2 to cover the urban area. Hypersion satellite imagery was used to 
model post-Katrina using ground cover classification, as shown in Figures 4 and 5. This 
data was collected on September 8th 2005, keeping only the first 15 layers. Preliminary 
LiDAR and Hyperion data were collected from United States Geological Survey 
(USGS). The spatial resolution of the LiDAR data is 1 meter and the Hyperion is 30m. 
See Tables 1 and 2 for the detailed attributes of our data. 
 

Figure 1: Map of Louisiana Parishes spanned by the 
city of New Orleans. From left to right: St. Charles, 

Orleans, Jefferson, Plaquemines, St. Bernard.  

Figure 2: Tiled LiDAR data overlayed on a political map of New Orleans  

Table 1 – LAS data set 

The LiDAR data was processed using ArcMap 10.2 to create first return rasters by 
column of tiles. The first return raster required a binning selection of maximum 
and a cell assignment type to natural neighbor.  A hillshade was created from 
the rasters which showed the tops of buildings. After processing, the columns 
were mosaicked together. A digital terrain model was produced from the rasters 
by changing the binning selection to minimum, crating a slopeshade of the 
data. The first fifteen layers of Hyperion data were stacked and classified by 
land cover. 

Figure 3:  Digital elevation model of urban New Orleans and surrounding parishes. Centered 
around the Mississippi River. Higher elevation in red, such as levee walls and tall buildings 

Figure 4: Map of Louisiana with Hyperion data tile in 
green. Only the portion overlapping the red polygon 

was classified for this study.  
Figure 5: Results of the land cover classified 

Hyperion imagery, with water in blue coving a 
large percentage of surface objects shown in white 


