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Abstract

This paper provides an overview of government and independent research conducted
in the wake of Hurricane Katrina in an effort to highlight additional areas in need
of study. In addition to the overview of natural disasters and their impact on the
United States, the aftermath of the San Francisco earthquake and the actions taken
by the government, the local and private sector is also highlighted as providing some
lessons learned but maybe forgotten in the wake of Hurricane Katrina.

The literature is replete with studies on the impacts of natural disasters on real estate
markets. Baen and Dermisi (2006) reviewed many of these in their study of federal
policies and programs. Montz and Tobin (1998) examine property market
disequibrium following a flood event. Brookshire, Thayer, Tschirhart, and Schulze
(1985) and Bernknopf, Brookshire, and Thayer (1990) examined the real estate market
‘implications of natural disaster risks, and Murdoch, Singh, and Thayer (1993)
discussed the real estate impacts of the actualization of such a risk following
California’s Loma Prieta Earthquake. Geotechnical risks also motivated Sanders
(1996) and Kinnard and Dickey (1995).

In many perspectives, including economic, the Hurricane Katrina disaster in 2005 is
thought to be the worst natural disaster to hit the United States in modern times. The
Insurance Information Institute estimates the property coverage alone for Katrina
topped $38.1 billion, although as of this writing that was not finalized. Current
thinking puts the total damage estimate, insured and uninsured, at between $200
billion and $300 billion. To put this in perspective, the next most severe natural
disaster, Hurricane Andrew, generated $15.5 billion in insurance claims in 1992. The
combined 9/11 attacks totaled $18.8 billion in insurance claims in 2001 dollars and
an estimated $67.3 billion in total costs.! The Great San Francisco Earthquake and
Fire of 1906 caused an estimated $500 million in property damages at the time, of
which $235 million was insured.

The purpose of this paper is twofold. First, the government’s reevaluation strategies,
the non-governmental agencies and researchers’ suggestions for redevelopment of
New Orleans, and the lessons learned from the San Francisco Earthquake and Fire
are discussed. Second, and perhaps more importantly for the real estate research
community, this paper hopes to offer suggestions for future research.
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Hurricane Background and the Generation of Katrina

Hoyos, Agudelo, Webster, and Curry (2006) opined that global warming will lead to
a significant increase in both the frequency and intensity of Category 4 and 5
hurricanes. If this is indeed true, and coupled with the estimate that roughly 60% of
the population in the United States lives in coastal areas, then a significant revisit of
public policies with respect to building, financing, and insuring properties in these
areas may be in order. The areas for future research include, but are not limited to,
policies for building on flood plain land, federal flood protection programs (levees,
dams, and channelization), and public expenses for rebuilding in sensitive areas.

Hurricanes and the U.S. Mainland

According to the National Oceanic and Atmospheric Administration (NOAA),
hurricanes are rated on the Saffir-Simpson scale in Categories 1-5 (Exhibit 1). The
official Atlantic hurricane season lasts from June 1 to November 30, with peak activity
usually found between mid-August and mid-October. Typically, ten tropical storms
develop annually in the Gulf of Mexico, the Caribbean, or the Atlantic, and six of
these become hurricanes. The U.S. mainland is usually hit by about five hurricanes
during a three-year span, of which two will be major hurricanes (Category 3, 4, or
5). Exhibit 2 identifies the worst hurricanes in U.S. history from 1900 through 2005
in terms of deaths and damages and how they measure in comparison to other natural
disasters. From the seventeen worst natural disasters in the U.S., included in Exhibit
3, 82% are hurricanes. This indicates the need for additional research and examination
of urbanization policies in high-risk areas. As Exhibit 3 suggests, there is significant
fluctuation in the number of hurricanes on a decade basis but there is a clear and
continuing increase in the damage sustained by the various areas impacted by a
hurricane. Not all U.S. coastal states have suffered the direct impact of hurricanes.
Florida, Texas, North Carolina, and Louisiana are the states most likely to be hit
(Exhibit 4).2

The Hurricane Season of 2005 and Katrina Chronology

On May 16, 2005, NOAA and the National Weather Service (NWS) released the 2005
Atlantic Hurricane Outlook.> NOAA estimated a 70% chance of an above-average

Exhibit 1

Saffir-Simpson Hurricane Scale
Category Wind Velocity (mph)
Tropical Storm 39-73
1 74-85
2 96-110
3 111-130
4 131-1565
5

> 155
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Exhibit 2

U.S. Natural Disasters that Caused the Most Death and Damage to Property

in Each Decade, 1900-2005, with 2004 Major Hurricanes Added Damage in

Third Quarter 2005 Dollars
Deaths
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Exhibit 3
Number and Cost Distribution of Hurricanes: 1851-2004
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Exhibit 4
Hurricane Direct Hits on the Mainland U.S. Coastline and for Individual
States: 1851-2004
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The source is NOAA.

hurricane season and predicted twelve to fifteen tropical storms, with' seven to nine
becoming hurricanes, and three to five of those being major storms. June and July
confirmed NOAA’s prediction, with a record seven Atlantic tropical storms and two
hurricanes. One of these, Dennis, prompted mandatory evacuations in the lower
Florida Keys and major disaster declarations in Alabama, Florida, and Mississippi.
Louisiana’s Governor Blanco declared a State of Emergency, and although the brunt
of the storm hit Cuba, the U.S. did sustain an estimated $2 billion in damage.* On
August 2, 2005, NOAA released the Updated 2005 Atlantic Hurricane Outlook that
projected an additional eleven to fourteen tropical storms in the remainder of the
season, with seven to nine of those potentially turning into hurricanes.®

Hurricane Katrina initiated in the Bahamas on August 23 and was initially named
Tropical Depression Twelve in the first of sixty-one advisories to be issued over the
next seven days by the National Hurricane Center (NHC). On August 24, the
depression strengthened and was named Tropical Storm Katrina, the eleventh named
storm of the season, and on August 25 it became a Category 1 hurricane. The NWS
and the NHC forecasted that Katrina would make landfall in Florida and enter the
Gulf of New Mexico and head toward the Alabama—Florida panhandle. On August
26, Katrina weakened to a Tropical Storm as it passed over Florida, but was shortly
re-upgraded to a hurricane. That afternoon, the NHC upgraded the hurricane to a
Category 2 and released a forecast track projecting an August 29 landfall east of New
Orleans. This forecast projected that Katrina would be a Category 4 or 5 by the time
it reached this second landfall. On August 27, Katrina strengthened to a Category 3
storm, and the NHC predicted it would become a Category 4 before landfall. Also,
during the day, the storm nearly doubled in size. On August 28, Katrina strengthened
from a Category 4 to a 5 over a six-hour period but on August 29, Katrina made
landfall in Plaquemines Parish, Louisiana as a Category 3 hurricane (Exhibit 5).
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Exhibit 5
Hurricane Katrina Track

T LR T N T T g e  G— in ’lﬂ T = B s 5 s 1y
SRR R g Hurricans Katrina
23:30 Ruguist 2005

i Subﬂ‘.StBHn

The source is Bryan Woods, http://thestormtrack.com/archives/2005/12/hurricane_katri_1.htmi.

Katrina Urban Environmental Impacts
Katrina Events—Aftermath and Government Strategy Reevaluation

Hurricane Katrina generated a massive storm surge as it hit the coastline, estimated
as high as twenty-seven feet in some places and reaching six to twelve miles inland.
As far east as Mobile Bay, Alabama, the storm surge was over eleven feet.® The storm
surge, rain, and wind overwhelmed the New Orleans pumping stations and caused
multiple breaches within the 350-mile levee system. About 228,000 housing units
were flooded (45% of the area total), including 120,000 owner-occupied units (39%),
and 108,000 rental units (56%). Minorities made up 58% of the flooded neighborhoods
in the metropolitan area, and 80% of the neighborhoods within New Orleans itself.
Thirty-eight of the area’s forty-nine ‘“‘extreme poverty” neighborhoods were flooded
(The Brookings Institution, 2005).

Aftermath Strategy Re-evaluation

Urban Land Institute Study. Soon after Hurricane Katrina, the Urban Land Institute
(ULI) assembled an advisory panel working with the New Orleans government
leadership to develop an agenda for redevelopment. Their initial findings, published
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in early 2006, focused on five key areas: government effectiveness, economic
development and culture, city and urban planning, infrastructure, and housing. All
five of these areas pose various types of challenges for both redevelopment efforts
and repopulation. Although, as ULI stated, their suggestions were an initial step in
redeveloping New Orleans, there is need for additional and more in-depth research
on such proposals as the ULI. For example, under the government effectiveness area,
ULI calls for the “basic rights”” of current and future citizens of New Orleans for
fair compensation for a property that cannot be rebuilt. This poses a particularly
intriguing problem. After Hurricane Katrina, real estate appraisers in the area found
that widespread' loss of normally dependable public databases and other research
sources were destroyed or otherwise rendered undependable.

In many areas, particularly those with the greatest physical damage, real estate markets
were and continue to be totally disrupted, and market data for valuation is simply
non-existent. Thus, even retrospective appraisals, with a pre-Katrina valuation, will
be problematic. The city and urban planning recommendations are particularly ripe
for real estate researchers, especially for those in urban planning because of the
recommended zoning redevelopment agenda.® Other ideas also proposed by ULI, such
as the formation of a conduit called the Crescent City Rebuilding Corporation, need
to be further studied for their potential effectiveness and timely acquisition and
disposition of land and funds. The coordination between this conduit and the New
Orleans Housing Partnership, a proposed vehicle fostering low- to moderate-income
housing, will be crucial in the balanced redevelopment of the city inclusive of all
levels of income. ’

Katrina Effects on Other Cities. Hurricane Katrina resulted in an immediate
displacement of about 1.3 million people; an estimated 723,000 of these relocated
over 100 miles from their homes (Baen and Dermisi, 2006). While Baen and Dermisi
suggest that the dispersion of urban poor among various areas around the country will
allow them to be easily absorbed into other communities, this suggests at least a
marginal change in poverty housing and other real estate resources devoted to low-
to-moderate income families in those communities absorbing the larger numbers of
urban poor. Many communities face the paradox of increasing numbers of displaced
urban poor coupled with a heightened demand for real estate at all levels, thus bidding
up marginal prices of available properties.® A 2006 report entitled “The State of Real
Estate” highlights that housing demand in Baton Rouge and other unaffected areas
has increased significantly, and many of these new residents are buyers rather than
just temporary renters. Further anecdotal evidence suggests that there has been a-
commensurate crowding-out effect in many of these areas, as lower-valued propetty,
often previously rental in nature, is being purchased at prices unaffordable by the
current residents. Jones Lang LaSalle (JLL),'® on the other hand, highlights that
surrounding major cities, such as Atlanta, Dallas, and Memphis, would enjoy positive
commercial real estate benefits as businesses relocated out of the New Orleans area
concurring with earlier research conducted by the National Association of Realtors.!!
Notably, however, the JLL study suggests that the more important post-Katrina
question is the impact on energy prices, particularly as the region struggles to bring
back on-line the huge industrial infrastructure needed to support the refining capacity.
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However, they also note that the U.S. economy as a whole is in a better position than
it was in 2001 (after 9/11) to absorb the economic shocks to the real estate industry
and other markets. '

Tenant Evictions and Speculation. Another trend becoming more evident especially in-
the historic neighborhoods of New Orleans is the increase in the tenant eviction rate.
These evictions are often on short notice so that landlords may sell residences to
speculators. Fletcher and Efriti (2005) identified this trend by interviewing both
speculators and brokers in New Orleans. They suggest that there is wide-spread
speculation in the area.

Insurance Issues. The insurance industry is reevaluating their policies and procedures
in the wake of Hurricane Katrina and some changes are already visible. For example,
certain insurance companies are not insuring owners from natural disasters (e.g.,
hurricane, flood, or earthquake) in certain areas (e.g., Florida, Long Island) because
of the significant risk identified by a combination of scientific predictions and more
sophisticated insurance modeling. Indeed, current risk-sharing structures may prove
inadequate for future disasters. Some suggest simply not rebuilding in hurricane-prone
areas, while others propose insurance structures similar to the way California handles
earthquake risks. Considering that insurance companies usually base their scenario
developments on worst cases and the increasing number of scientists who believe that
global worming will further intensify weather-related phenomena spurring more
disasters in the years to come, further research is needed in disaster preparedness and
prevention in densely populated urban areas.

Financing Issues. Looming on the horizon are significant and severe financing problems
of sufficient magnitude to have real impacts on underwriting agencies. According to
news reports, mortgage delinquencies in Katrina-affected areas have skyrocketed, with
nearly 12% of all mortgages over 90 days overdue just four months after Katrina. Not
surprisingly, FHA and sub-prime mortgages are fairing much worse, reporting 21%
and 24% delinquency rates, respectively, according to the Mortgage Bankers
Association. As of yet, the foreclosure rate is still low because lenders are taking a
wait-and-see attitude. However, eventually this will need to be revised. Further, it is
likely that these delinquency rates vary widely across neighborhoods, with highly
affected areas suffering the worst. As a result, large swaths of New Orleans
neighborhoods may face foreclosures in the near future, opening the door to the same
sort of “ghost town” effect seen in parts of Houston during the oil crisis of the early
1980s. In response, the HUD Office of Housing urged lenders to provide forbearance
to FHA borrowers displaced by the storm and unable to make regular monthly
payments. HUD took the lead in providing the first 90-day foreclosure relief for FHA
borrowers in presidential-declared Major Disaster Areas affected by Hurricanes
Katrina, Rita, and Wilma. On November 22, 2005, HUD extended foreclosure
moratoriums in those counties declared eligible for individual assistance as a result
of Hurricanes Kaitrina and Rita for an additional 90 days to February 28, 2006.
Recognizing that many FHA-insured families needed more time to recover, HUD
extended FHA’s foreclosure moratorium yet again on February 27, 2006. On
December 1, 2005, HUD announced an additional homeownership retention initiative
to help homeowners with FHA-insured mortgages who are unable to maintain their
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payment obligations due to hurricane-related property damage, curtailment of income,
or increased living expenses. The FHA will advance mortgage payments for up to 12
months for eligible borrowers who are committed to continued occupancy of their
homes as a principal residence and are expected to have the financial capacity to
repair storm damage and resume making full mortgage payments within a 12-month
period.

Environmental Issues. Other studies, including the ULI report and the DHS report, note
the very real potential for damage to the environment. South Louisiana contains an
almost unique combination of highly sensitive ecosystem and a significant percentage
of the oil and chemical refinery capacity for North America. In the aftermath of
Hurricane Katrina, there were numerous oil and chemical spills, including a 1.05
million gallon crude oil spill from a refinery in St. Bernard’s Parish, located to the
east of New Orleans. Public policy researchers will find post-Katrina to be a rare
laboratory, both for governmental decision-making and for market solutions.
Empiricists will also be busy, particularly studying valuation impacts of
contamination.

Native-American Issues. The Chitimacha Tribe of Chareton, Louisiana and the Tunica-
Biloxi Tribe of Marksville, Louisiana, provided housing for displaced tribal families
evacuated from New Orleans and coastal Mississippi. HUD provided up to $2.4
million for emergency tribal assistance, up to $425,000 per tribe on a first-come-first-
served basis. As of this writing, little is known of the nature of tribal displacement,
the future of housing for these tribal families, or the adequacy of tribal federal
assistance.

Suggestions for the Federal Government. The extensive overtopping and several breaches
in critical places resulted in catastrophic failure for certain areas of the levee system.
In addition to the levee breaches, the miscommunication'? among federal, state, and
local agencies along with the devastated effects of Hurricane Katrina prompted DHS
to look at the critical challenges faced by the federal government before, during,
and after devastating natural disasters. The White House report (2006) wriiten by
DHS identified seventeen critical challenges before and during Hurricane Katrina
(Exhibit 6).

Within these seventeen challenges in Exhibit 6, the DHS outlined 125 specific
recommendations for federal action in the wake of Hurricane Katrina. The five
recommendations under “Mass Care and Housing” (numbered 68-72 in DHS’s
overall listing) have specific implications for the real estate research community:

68. The American Red Cross (ARC) and DHS should retain the mass care
and sheltering responsibilities during disasters.

69. Designate Housing and Urban Development (HUD) as the lead federal
agency for the provision of temporary housing.

70. Assist states and municipalities in developing mass relocation plans for
each major metropolitan area and inventories of existing shelters and
shelter sites.
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