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Abstract

The Hurricane Katrina disaster which struck the southern United States in August 2005 caused catastrophic damage
extending over a broad area in the southern part of this advanced nation. The characteristics of the flood disaster caused
by Hurricane Katrina, especially in New Orleans, are summarized below.

1) Low Probability but High Consequences (LPHC) type disaster

This disaster was of LPHC type, and it affected a broad area of the southern United States, including Louisiana,
Mississippi, Alabama, and Florida. In particular, the central part of New Orleans, a large city with high damage potential,
experienced a LPHC hazard due to levee rupture, with massive damage from flooding in 80% of the urban area.

A storm surge caused by the high winds of Hurricane Katrina acted as an external force, rupturing the levees of three
canals. Levee rupture occurred not only in places where the storm surge exceeded external forces which the levees were
designed to withstand, but also with smaller external forces than the design level.

2) Vulnerable land environment and increased potential for damage

New Orleans, a large city with a population of 480,000, was developed through urbanization on the wetlands of the Delta
region. As a result, 80% of the city's area was built under the sea level, making it vulnerable to flooding. With its
concentration of population and assets, the city had a high damage potential with regard to flooding. By means of levees
surrounding the city and submerged pumps, the land was just barely managing to avoid going under the water. It had the
potential for massive damage from the large-scale hazard of levee rupture. The region's vulnerability to flooding was
worsened by the disappearance of wetlands and ground subsidence due to human activities such as development.

3) Advance preparations by government and residents for LPHC type disasters

Although the government did possess the knowledge concerning the possibility of a LPHC type flooding disaster in the
New Orleans metropolitan area, it had not taken realistic measures. Meanwhile, although the residents were prepared for
high winds and hurricane damage of the type that occurs more frequently, they apparently had not anticipated the type of
flooding that actually ensued in the city.

4) Diversity of damage

Information systems and electric power were crippled immediately after this disaster within the advanced information
environment of the United States, leading to a situation in which communication within and among organizations such as
disaster agencies was practically impossible. The disaster produced many types of damage, including many fatalities, a
wide range of human suffering, environmental pollution, and lengthy evacuations. The situation is extremely severe as
little progress is occurring in the return of residents, which is the most vital element in the restoration process.

5) Response immediately after the disaster

Although one of the government's most important roles for residents after a disaster is to provide emergency support, this
was not accomplished smoothly after the Hurricane Katrina disaster. This seems to be the result of several factors,
including lack of preparedness for a LPHC type disaster; the flooding of New Orleans; failure of information systems and
electric power immediately following the disaster; and inadequate functioning of crisis management organizations.

Key words : Hurricane Katrina, New Orleans, Delta, Storm surge, Levee rupture, LPHC: Low Probability but High

Consequences type disaster
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Tablel Worst Natural Disasters in the United States, 1900-2005, with September 11th

Terrorist Attacks, Damage in Third Quarters.

The World Almanac 2006 [ 00 O National Hurricane Center : Hurricane History 0 O 0 O

— 6 —

Top Disasters Estimated deaths | Estimated damage
Galveston Hurricane (1900) 8,000 <$1 billion
San Francisco Earthquake and Fire (1906) 5,000 $6 billion
Atlantic-Gulf Hurricane (1919) 600 <$1 billion
Mississippi Floods (1927) 246 $2 billion
Hurricane San Felipe and the Okeechobee Flood (1928) | 2,750 <$1 billion
New England Hurricane (1938) 600 $4 billion
Northeast Hurricane (1944) 390 <$1 billion
Hurricane Diane (1955) 184 $5 billion
Hurricane Audrey (1957) 390 <$1 billion
Hurricane Betsy (1965) 75 $7 billion
Hurricane Camille (1969) 335 $6 billion
Hurricane Agnes (1972) 122 $8 billion
Hurricane Hugo (1989) 86 $11 billion
Hurricane Andrew (1992) 61 $33 billion
East Coast Blizzard (1993) 270 $4 billion
September 11, 2001 2,981 $18 billion
Major 2004 Hurricanes (Charley, Frances, Ivan, Jeanne) | 167 $46 billion
Hurricane Katrina (2005) 1,330 $96 billion
o o gooooo gooooo gooooooa
oTsoOoOoOOoO0O ooooooa
19000 90 Galveston TX 8000
[0 6000-1200000
19190 90 | Atlantic Gulf Caribbean, Florida Keys, Gulf, | 600+0 600-90001
TX
19260 90 Great Miami FL, AL, MS 370+
19280 90 San Felipe — | southern FL. 2500+
Okeechobee
19350 80 | Florida Keys Labor Day | Caribbean( southeastern U.S. 400+
19380 90 New England Long Island, NY ; New England 600
19440 90 Great Atlantic NC, VA 400+
19540 80 Carol Northwestern U.S. 68
19540 100 | Hazel Eastern Canada, U.S. ; Haiti 347
19550 80 Connie NC, SC, VA, MD 43
19550 80 Diane eastern U.S. 400
19570 70 Audrey TX to AL 390
19600 90 | Donna Caribbean0 eastern U.S. 148
19690 80 Camille MS, LA 256
19720 60 Agnes FL to NY 118
19880 90 | Gilbert Caribbean, Gulf of Mexico 260
19890 90 | Hugo Caribbean0 southeastern U.S. 504
19920 80 Andrew southern FL, LA 58
19950 100 | Opal south Mexico, FL, LA 59
19980 100 | Mitch Honduras, Nicaragua, 10,866+
Guatemala, El Salvador
19990 90 Floyd Baha., eastern seaboard U.S. 69+
20010 90 Allison TSO southeastern U.S. 47
20010 100 | Iris Belize 22
20030 90 Isabel NC, VA, MD, eastern seaboard 40+
us.
20040 80 | Charley FL, SC 36
20040 90 Frances Barbados, Florida 35
20040 90 | Ivan Barbados, Grenada, Jamaica, 115 2 N\ E 2S5 A2 Ny —2
Cuba, U.S. Gulf Coast Lr[»}[[ 222 (e
= )iig g ik
20040 90 Jeanne Dom. Rep., Haiti, FL. 1500+ ( hﬂ 5/ Bc)
200500 70 | Dennis Jamaica, Haiti, Cuba, FL 60+ Table2 Worst Hurricane disasters in the U.S..
20050 80 Katrina LA, MS, FL, AL, GA 1200+
20050 90 Rita TX, LA 100
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Photo 2.1 Levee along Lake Pontchartrain.
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Photo 2.2 Levee along 17th Street Canal.
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Plaquemines Parish Vulnerabilities S o 2 S 1430w

Levee Breaches
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Pumping Stations
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©  40% 10 90% Capacty
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Plaquemines East

- Much of the hurricane levee has surface damage,
and several breaches exist that need to be
increased to an interim level of protection

- Reliability of protection uncertain

- Operable Pumping Capacity: 79%

Plaguemines West

- d and delil remain

- Reliability of protection uncertain

- Close when floodwater level subsides, then
repair to an interim level of protection

- Empire Floodgate open - could install stoplogs

- Operable Pumping Capacity: 84%
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Fig. 7 Levee breaches in New Orleans Metropolitan area.
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Fig. 8 Levee breaches along canals in New Orleans.
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Hurricane Katrina Damage Overview - Imagery Derived Assessment
Affected Population as of 09/08/2005 at 18:00:00 EDT
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Photo 3.1 Damages by Wind hazard.
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Photo3.3 Damages by Wind.
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G 6.1 17th St. Canal 5 DH A 2G DRE
Photo 6.1 Damage by the breach of 17th St. Canal at

the breach site.
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Photo 5 Damage by the breach of IHNC in Lower Ninth
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Photo 6.2 Damage by the breach of 17th St. Canal at the

breach site.
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Photo 6.3 Lake View area in the flooded water by the

breach of 17th St. Canal.
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Photo 7 Damage by the breach of London Avenue Canal. Photo 8 Debris produced by the Hurricane Katrina.
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Photo 9  Signs indicate the results of flooded houses searching.
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