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Summary of Findings  

HHHooowww   MMMuuuccchhh   iiisss   TTToooooo   MMMuuuccchhh???   

AAA   RRRaaapppiiiddd   GGGeeeooossspppaaatttiiiaaalll   AAAsssssseeessssssmmmeeennnttt   ooofff   FFFlllooooooddd   RRRiiissskkk   tttooo   

NNNeeewww   OOOrrrllleeeaaannnsss 



 
Hurricane Katrina was but a mere warning sign of what is to come for the city of New 

Orleans. Upon analysis it is revealed that the city is predominantly below sea level with its 

highest elevation being 18 ft above sea level (USGS). Its population of approximately 

480,000 people rests its fate on a levee system that was proven unable to withstand 30 ft 

waves in August of 2005.  

 The Parishes of Orleans, Jefferson, St. Bernard, and St. Charles all lie completely within 

the 100-year flood hazard boundary created by FEMA. This boundary indicates areas that 

could be flooded with up to 3 ft of water in such an event, which has a 60 percent chance of 

occurring in a centennial. New Orleans’ lowest point is at 4 ft below sea level according to 

1/9
th
 arc second NED DEM provided by USGS over the surrounding region. Most of the 

greater city area is at or below sea level (as illustrated in figures 9 & 10 within Appendix A). 

Using SRTM Data NASA’s Jet Propulsion Laboratory created a flood scenario that depicts 

the city of New Orleans in an event that the levees become negated by catastrophic flood or 

hurricane damage. In this scenario the city resembles Venice when the water reaches a depth 

of 3 meters. According to their study 11 meters of water would be sufficient to completely 

submerge all of New Orleans. 11 meters (approx. 35 ft) directly correlates to some of the 

wave heights than impacted the levees and city brought on by the hurricane. Therefore, by 

deductive reasoning such a risk exists. Much of this evidence is expressed visually by a 

collection of ten figures (maps). Five were compiled by government sources concerning 

flood risk and damage following Hurricane Katrina, and five were created by this author 

using data sets that to convey the study at hand. 

 

 

Question 

 
New Orleans, Louisiana is a city below sea level and almost entirely surrounded by 

water. Throughout history, events such as Hurricane Katrina would have caused a 

civilization’s inhabitants to abandon their city, and yet we do not. Human irrationality 

attaches intangible significance to places, but how much physical damage would need to be 

done before Americans leave New Orleans for good? How much risk is there? 

 

 

Grounding 
Background & Geospatial Aspects 

 

Finding geographic data sets was relatively easy following the many government 

organizations’ investigations into the response to Hurricane Katrina, however, since there 

were many uses and end-goals for the data it came in a wide array of projections and datums. 

For ease of use with all the different materials I desired for analysis, I kept everything in 

WGS84. Another spatial challenge in organizing consistent data can be explained by time. 

Coastlines and river bends change. That change is especially exaggerated by flooding and 

hurricane damage. Many nuances in hydro layers are apparent to the keen observer and can 

be explained by the ever-changing environment. 

 

Key assumptions 



 

Several key assumptions were identified at the onset of this study to help guide the 

analysis and keep the study grounded. I soon found that many of my assumptions are unable 

to be defined or confirmed with the data at hand. For instance, my second assumption listed 

below indicates that a measurement threshold would need to be established to gauge the 

amount and kind of losses necessary to justify abandoning a city, but no study defines these 

theoretical (and psychological) limits. I could estimate that perhaps 30% casualties in a city 

of 380,000 people would justify to the remaining masses that such a location is no longer 

inhabitable, but I have nothing with which to test this hypothesis. My other assumptions are 

denoted here: 

 

1. There exists some amount of risk both in damage and deaths that would result in the 

abandonment of New Orleans by its population. 

 

2. A risk measurement threshold will have to be established to gauge the financial and human 

losses; this will also have to establish the theoretical limit of damage before the city remains 

unsalvageable.  

 

3. A natural force more powerful than Hurricane Katrina is a possible and likely threat to 

New Orleans. 

 

4. Barring permanent and complete submersion underwater, some fraction of the population 

will occupy the city of New Orleans regardless of fiscal damage and human losses due to 

irrational or intangible factors.  

 

5. Industries that aided in the founding of New Orleans (shipping, oil, and fishing) will 

continue regardless of the city’s status. 

 

 

Alternatives  

 

Following my list of assumptions I then turned towards creating alternative hypotheses 

contrary to my original in order to keep an objective study and consider variables that would 

otherwise be thrown out or omitted in a single, human-driven hypothesis. A short list of such 

examples follows below, and these cannot be negated or disproved within this study. There is 

a small chance that no other hurricane will touch the shores of Louisiana or that do to global 

climate change the tropical weather patterns will change the trajectory of all future storms 

away from the Gulf. These hypotheses are very future-centric, leaning on information that 

may or may not exist, but they cannot be ruled out. Lastly, the third example harps on the 

psychological and irrational human element. People place value on specific goods and 

services (tangible and intangible). One such good is petroleum. Civilizations and cultures 

have fought battles over this one resource, and it has brought large industries into the Gulf 

for its exploitation. If the value outweighs the risk, people and industries will continue to 

operate within the region should anything happen to New Orleans. 

 



1. If Hurricane Katrina was the greatest natural disaster that will ever happen to the region 

then no such threat exists. 

 

2. If there is a shift in tropical weather patterns throughout the Gulf of Mexico then no such 

threat will exist.  

 

3. People will never abandon New Orleans, as its shipping port and oil access are too 

valuable. 

 

 

Evidence  
Preexisting (Spatial and Non-spatial) & Derived 

 

There exists a vast wealth of analysis and spatial evidence in reports compiled by FEMA 

and the NGA following the destruction of New Orleans by Hurricane Katrina. Spatially, data 

are in the form of satellite and remote sensing imagery (commercial and government), aerial 

photography, maps, and survey projects. Non-spatial data are in the form of reports and 

accounts from individuals involved.  

Local government entities manage material such as transportation networks, demographic 

information, and engineering projects within the region. Other data that would be needed to 

conduct a study on the feasibility of a catastrophic destruction flood would need to come 

from hurricane studies, statistical analyses of wind power and waves, as well as the 

likelihood of such a disaster. 

From past events and their damage patterns we are able to derive possible outcomes for 

similar future events. For this reason Hurricane Katrina provides an excellent learning 

opportunity for the Army Corps of Engineers, FEMA, and local government of New Orleans. 

 

Analysis 
 

New Orleans’ population of 484,674 (according to the 2010 census) lives almost entirely 

in urban areas (99.994%). There are some 188,251 households with a median value of 

$174,000 built on land classified as marsh or swamp by USGS that lies between a lake and 

the Gulf of Mexico with the Mississippi River flowing through it. This approximate 600-

sqkm area is completely within the 100-year flood zone established by FEMA and averages 

an elevation just below sea level. The most densely populated portions of Orleans Parish are 

between 0 and 5 ft below sea level. Also within this flood zone are 4 power plants, 

approximately 250 health care facilities, and 7 colleges. Supposing that a 100-year flood type 

occurred with an average depth of 3 ft, over $32 billion worth of damage would come from 

housing alone.  

 In the case of Hurricane Katrina, the northern half of the city flooded taking down 12 

substations and 4 power plants. This left the affect half with out power, affecting health care 

facilities and turned most streets into channels of water. Over 2,000 lives were lost and $81 

billion dollars worth of property damage (FEMA) were recorded. The recovery reports 

ranked the damage caused by Katrina as “Extensive”, one level below the highest, 

“Catastrophic”. The main variable that differentiates the two is the near total destruction of 

all homes in the area. 



 Analyzing the DEM and Hillshade reliefs of the city one notices that the highest elevation 

areas in New Orleans are actually along the Mississippi River banks and the raised highways 

that run throughout the downtown area. Aside from those two features, the remainder of the 

city remains close to or below sea level with the landscape sloping down into Lake 

Pontchartrain to the North.  

 

Conclusions 
 

Without significantly altering the landscape of New Orleans, it is bound to suffer a 

similar or worse flood hazard than that of Hurricane Katrina in the future. Such a venture 

would include but not be limited to, elevating the city several meters above sea level, 

constructing more extensive flood canals and levees capable of diverting large volumes of 

water from the city and withstanding hurricane grade waves, building up the swamp and 

marsh areas, and placing artificial sand bars to strategically slow and disperse storms further 

out from shore. If these matters are not attended then New Orleans is geographically and 

naturally subject to repetitive floods until it is completely submerged one day. 

While it is impossible to rule out the hypotheses that New Orleans will never suffer from 

another disaster such as Katrina ever again, it is a best practice to learn from the past and 

plan for emergencies and natural disasters within reason. In the case of New Orleans, a city 

below sea level on the coast, it falls within reason to prepare for and take measures to prevent 

such a scenario.  

As long as hurricanes exist in the Gulf, there is a credible threat to “The Big Easy” and its 

inhabitants. Remote sensing, geographic data, and past experience indicate that this is the 

case. What level of damage is no longer sustainable for this city to function is yet to be 

determined.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A. Maps & Graphics 
Title page image obtained from NASA’s JPL. SRTM derived raster of New Orleans.  

http://photojournal.jpl.nasa.gov/catalog/PIA04175 

 

 

 

http://photojournal.jpl.nasa.gov/catalog/PIA04175


 
Figure 1. Hydrology Landscape of New Orleans 1:950,000 Scale  

Datum: WGS84 



 
Figure 2. Reference Map of New Orleans including Population Density 1:200,000 Scale  

Datum: WGS84 



 
Figure 3. Distribution of Critical Facilities in New Orleans and Population Density 1:110,000 Scale  

Datum: WGS84 



 
Figure 4. Flood Zones and Hazards of New Orleans 1:750,000 Scale  

Datum: WGS84  



 
Figure 5. FEMA/NGA Damage Assessment Map after Katrina indicating flooded areas. 



 
Figure 6. FEMA/NGA Flood Zones and Damage Assessment of New Orleans following Katrina. 
 



 
Figure 7. FEMA/NGA Electric Power Damage Assessment of New Orleans following Katrina. 



 
Figure 8. FEMA/NGA Water Treatment Plant Damage Assessment of New Orleans following Katrina. 



 
Figure 9. Actual Flood Damage from Katrina recorded by FEMA  
Indicates to the residents where homes would need to be lifted 3 ft. off the ground if they desired to rebuild. 



 
Figure 10. Hillshade of New Orleans built from 1/9th Arc second NED DEM 1:150,000 Scale  

Datum: WGS84 



Appendix B. 

Annotated Bibliography 

GIS Data & Information Gathering: 
 

American Fact Finder 

http://factfinder.census.gov/home/saff/main.html?_lang=en 

Data: Census tract, block data tables 

 

Bourne, Joel. K. “New Orleans: A Perilous Future.”  

 National Geographic. August 2007. Web. 19 July 2011.  

http://ngm.nationalgeographic.com/2007/08/new-orleans/new-orleans-text 

 

Center for Environmental Health  

http://www.dhh.louisiana.gov/offices/page.asp?ID=205&Detail=8430 

Data: Information and geospatial data pertaining to healthcare facilities and their distribution. 

 

ESRI Data Sets 

http://arcdata.esri.com/data/tiger2000/tiger_statelayer.cfm?sfips=22 

Data: General Louisiana geographic information and shapefiles 

 

FEMA Hurricane Katrina in the Gulf Coast 

http://www.fema.gov/library/viewRecord.do?id=1857 

FEMA Mitigation Assessment Team (MAT) Report 

 

FEMA Katrina Flood Recovery Maps 

http://www.fema.gov/hazard/flood/recoverydata/katrina/katrina_la_gis.shtm 

Data: Flood recovery analysis 

 

FEMA Mapping & Analysis Center (NGA Remote Sensing Data) 

http://www.gismaps.fema.gov/2005pages/rsdrkatrina.shtm 

Data: Continued flood analysis, NGA imagery and assessments 

 

LAGIC Data Resources  

http://lagic.lsu.edu/resources.asp#HURRICANE 

Data: General Louisiana GIS datasets & mapping information 

 

LOSCO (Louisiana Oil Spill Coordinator’s Office) Data Catalog 

http://lagic.lsu.edu/loscoweb/ 

Data: Shapefiles, Datasets, and statistics regarding oil rigs, refineries, and pipelines 

 

Louisiana Public Records  

http://publicrecords.onlinesearches.com/Louisiana-GIS-and-Mapping.htm 

Data: Louisiana Tax & property data, shapefiles 

 

Louisiana Site Selection Center 

http://www.louisianasiteselection.com/gis-data-download.aspx 

http://factfinder.census.gov/home/saff/main.html?_lang=en
http://ngm.nationalgeographic.com/2007/08/new-orleans/new-orleans-text
http://www.dhh.louisiana.gov/offices/page.asp?ID=205&Detail=8430
http://arcdata.esri.com/data/tiger2000/tiger_statelayer.cfm?sfips=22
http://www.fema.gov/library/viewRecord.do?id=1857
http://www.fema.gov/hazard/flood/recoverydata/katrina/katrina_la_gis.shtm
http://www.gismaps.fema.gov/2005pages/rsdrkatrina.shtm
http://lagic.lsu.edu/resources.asp#HURRICANE
http://lagic.lsu.edu/loscoweb/
http://publicrecords.onlinesearches.com/Louisiana-GIS-and-Mapping.htm
http://www.louisianasiteselection.com/gis-data-download.aspx


Data: Environmental, census, and transportation shapefiles 

 

Marine Conservation Agreements  

http://www.mcatoolkit.org/US_State_Maps/Maps_Louisiana.html 

Data: Coastal, underwater, bathymetric, shipping lanes, and marine datasets 

 

NASA SRTM Topographic TIF from JPL 

http://photojournal.jpl.nasa.gov/catalog/PIA04175 

 

NASA Topographic Data and Flood Animation 

http://www.nasa.gov/vision/earth/lookingatearth/h2005-neworleans-082905.html 

 

NASA Visible Earth 

http://visibleearth.nasa.gov/view_rec.php?id=7938 

Data: Imagery of Hurricane Katrina and Gulf Coastline 

 

The National Map Seamless Server USGS 

http://seamless.usgs.gov/website/seamless/viewer.htm 

DEM 1/9
th
 Arc Second (NED DEM) 

 

UNC GIS Data Library  

http://www.lib.unc.edu/reference/gis/datafinder/index.html?search=1&search_type=show_datala

yers&sort=scale_spatial_resolution&desc=1&keyword_country_territory=&keyword_state=&li

mit_to_afs=&show_all=1 

Data: General & specific study datasets for ancillary information 

 

United States Census Bureau  

http://2010.census.gov/2010census/data/ 

http://www.census.gov/geo/www/tiger/ 

Data: Census demographics, tracts, and political boundaries 

 

United States Dept of Agriculture  

http://www.nrs.fs.fed.us/data/urban/state/?state=LA 

Data: Urban & forested feature classes, soil, agricultural datasets 

 

US Environmental Protection Agency  

http://www.epa.gov/wed/pages/ecoregions/la_eco.htm 

Data: Power plants, toxic waste, oil & gas data sets and statistics 

 

US Geologic Survey  

http://kai.er.usgs.gov/regional/contusa/gomex/centgulf/lcs/data.html 

http://coastal.er.usgs.gov/hurricanes/ 

http://www.usgs.gov/start_with_science/ 

Data: Hurricane data/studies, water features, hazards, information, publications 

 

USGS Earth Explorer & Global Visualizer  

http://www.mcatoolkit.org/US_State_Maps/Maps_Louisiana.html
http://photojournal.jpl.nasa.gov/catalog/PIA04175
http://visibleearth.nasa.gov/view_rec.php?id=7938
http://seamless.usgs.gov/website/seamless/viewer.htm
http://www.lib.unc.edu/reference/gis/datafinder/index.html?search=1&search_type=show_datalayers&sort=scale_spatial_resolution&desc=1&keyword_country_territory=&keyword_state=&limit_to_afs=&show_all=1
http://www.lib.unc.edu/reference/gis/datafinder/index.html?search=1&search_type=show_datalayers&sort=scale_spatial_resolution&desc=1&keyword_country_territory=&keyword_state=&limit_to_afs=&show_all=1
http://www.lib.unc.edu/reference/gis/datafinder/index.html?search=1&search_type=show_datalayers&sort=scale_spatial_resolution&desc=1&keyword_country_territory=&keyword_state=&limit_to_afs=&show_all=1
http://2010.census.gov/2010census/data/
http://www.census.gov/geo/www/tiger/
http://www.nrs.fs.fed.us/data/urban/state/?state=LA
http://www.epa.gov/wed/pages/ecoregions/la_eco.htm
http://kai.er.usgs.gov/regional/contusa/gomex/centgulf/lcs/data.html
http://coastal.er.usgs.gov/hurricanes/
http://www.usgs.gov/start_with_science/


http://edcsns17.cr.usgs.gov/NewEarthExplorer/ 

http://glovis.usgs.gov/ 

Data: Imagery/Raster databases 

 

WebGIS (New Orleans)   

http://www.webgis.com/terr_pages/LA/dlgutm/orleans.html 

Data: DEM and Raster data sets of Louisiana by parish (township) 

 

 

http://edcsns17.cr.usgs.gov/NewEarthExplorer/
http://glovis.usgs.gov/
http://www.webgis.com/terr_pages/LA/dlgutm/orleans.html

