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Preface

 

M

 

ost

 

 

 

disaster losses

 

 do not stem from unexpected events. Rather,
they are the predictable results of interactions among the physical envi-
ronment, the social and demographic characteristics of the communities
experiencing them, and the built environment. It has become increasingly
clear that problems associated with natural hazards cannot be solved in
isolation—they are symptoms of broader, more basic social and political
issues. Vulnerability analysis has shifted from an emphasis on nature as
the cause of disasters toward more contextual approaches to understand-
ing the role that humans play in creating vulnerability (Anderson 2000).
As documented in a recent national assessment, 

 

Disasters by Design

 

, short-
sighted and narrow conceptions of the human relationship to the natural
environment account for the nation’s failure to reduce the extent to which
natural hazards result in disasters (Mileti 1999).

Human vulnerability, or those circumstances that place people at
risk while reducing their means of response, and its links to the physical
and natural environment are integral concerns in the development of
disaster policies. To be effective, mitigation must address the social and
economic factors at the heart of risk and vulnerability. Communities,
households, and individuals need to know the range of alternatives avail-
able to them and understand fully the implications of their decisions. Fur-
ther, there must be a collective will to seek more sustainable ways of
development and resource utilization.

In 1999, another Heinz Center panel completed an analysis of
methods for understanding and accounting for the true costs of weather-
related coastal hazards (Heinz Center 2000b). The panel developed a
framework for community-level risk and vulnerability assessment that
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preface

 

factors in relevant but rarely considered economic, social, environmental,
and regulatory issues. Particular attention was given to developing an
understanding of the full range of unreported or hidden economic costs
of coastal hazards.

Cost assessments are an important component of decisions made
to reduce societal and environmental exposure to coastal hazard impacts,
but traditional assessment methods generally have not incorporated many
of the social, economic, and environmental costs, nor have evaluations of
potential measures for mitigating future losses considered these impacts.
Conventional risk assessment has tended to emphasize what has been (or
can be) measured quantitatively. Most of the social costs associated with
coastal hazards, for example, go unrecognized in official assessments, in
part because they are difficult to define and count. To estimate the social
costs of any major disaster event, it is necessary to examine the effects on
social institutions, such as a community’s families, schools, and places of
worship, as well as the social networks connecting groups and people—
not a simple task.

Following the publication of 

 

The Hidden Costs of Coastal Hazards

 

and discussions of the study’s findings at various conferences and meet-
ings, The Heinz Center developed a proposal for a follow-on study focus-
ing on the human links to coastal disasters. While most coastal hazards are
wind- and water-related, the panel also chose to briefly discuss earth-
quakes since they pose an additional risk to many coastal areas. Even
though most of the examples throughout the report have to do with hur-
ricanes and flooding, the panel used examples from the Loma Prieta and
Northridge earthquakes when they were good illustrations of the topics
under discussion. The National Oceanic and Atmospheric Administra-
tion’s Coastal Services Center assisted in refining the scope of work and is
the sponsor of this study. The members of the panel served on a volunteer
basis to work on this project over an 18-month period and met three
times. A fourth meeting was held with chapter leaders in Washington,
D.C., to finalize the report.

We would like to take this opportunity to express our gratitude
to Sheila David, our project manager and an early advocate of the study,
without whose outstanding leadership and persistent prodding the work
never would have been completed. We also owe a debt to Sarah Baish
(former research associate) and Judy Goss (current research assistant) at
The Heinz Center for their work on behalf of this project. We are grateful
to the Coastal Services Center for its support, and to Paul Scholz, in
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xi

 

particular, for his belief in the importance of the project and his willing-
ness to serve on the panel. A special thanks to those who accepted major
writing assignments, including Susan Cutter, Dennis Smith, Josephine
Malilay, Marilyn Self, and Howard Kunreuther. Other panel members
contributing to this project include Timothy Beatley, Lloyd Cluff, Robert
Collins, Laurie Johnson, Robert G. Lee, Donna Moffitt, Michael K.
Orbach, Douglas Rader, and Jackie Savitz. Working with outstanding
scholars from a variety of fields who were open to new ways of looking at
vulnerability was a rewarding and enlightening experience.

Within a broad vulnerability framework, this report examines
human factors influencing vulnerability, beginning with policies and
practices that drive coastal development. Subsequent chapters make a
unique contribution to the study of hazards and disasters by bringing
together what is known about their effects on people, from changes in the
physical well-being of individuals to impacts on the social institutions of
communities and regions.

The report also explores how actions that typically take place fol-
lowing a disaster affect future risk and vulnerability. The dominant theme
throughout is the need to build disaster resiliency through increased
awareness and promotion of the social factors that are the essence of
human communities. In the final analysis, disaster-resilient communities
are sustainable communities—and good places to live.

 

Betty Hearn Morrow

 

Chair
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Summary

 

T

 

he unique

 

 physical environment of the world’s coasts, combined with
the rapid rise in human habitation and structural development along the
coastlines, create a complex set of circumstances that place individuals
and communities at risk. To date, most efforts to reduce coastal vulnera-
bility have focused on the hazards, the built environment, or the biophys-
ical environment. Human vulnerability—the result of circumstances
that place people at risk, reduce their means of response, or deny them
protection—is an integral concern in the development and evaluation
of disaster policies. This study is directed toward the goal of more
disaster-resistant coastal communities, beginning at the level of individual
households and neighborhoods. Building upon the Framework for Com-
munity Planning developed in an earlier Heinz Center report, 

 

Hidden
Costs of Coastal Hazards

 

 (Heinz Center 2000b), this investigation covers
new ground by focusing on the social construct of vulnerability. Areas of
concern in this study are the human vulnerability of coastal communities,
with emphasis on identification of high-risk populations; human impacts
of disasters, including the mental and physical health effects on individu-
als; and the impacts of natural disasters on the social institutions that
make up our coastal communities.

 

UNDERSTANDING HUMAN LINKS TO 
COASTAL DISASTERS

 

The significance of the focus on human links to coastal disasters is two-
fold. First, improved understanding of human factors is an important step
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human links to coastal disasters

 

toward designing and implementing effective mitigation initiatives, but
this tends to be overlooked in a rush to seek more obvious answers that do
not address the root causes of coastal vulnerability. Second, knowledge
about human and social impacts of past disasters on specific populations
and communities can inform disaster response at all stages, including
long-term recovery and mitigation efforts.

Three types of vulnerabilities—biophysical, built, and human—
increase the risk of coastal hazards at any given place. To understand the
impact of coastal hazards on people and the places where they live, one
first needs to be aware of the driving forces that reduce or exacerbate each
type of vulnerability. The vulnerability framework, adapted by the panel
from the work of Susan Cutter (1996) in Chapter 2, provides an overview
of factors influencing the three types of vulnerability and how they inter-
act to determine the overall vulnerability of a place to a coastal disaster.

Human vulnerability stems from the individual characteristics of
people that make them more susceptible to harm from environmental
threats (age, gender, race, health, and personal habits). There is increasing
recognition that certain social and economic characteristics influence
human vulnerability at both individual and community levels. Lack of
economic or human resources can limit the ability of some groups, such
as woman-headed households, the elderly, the unemployed, the illiterate
or uneducated, the ill or handicapped, to respond adequately to a coastal
hazard. Minorities and other marginalized groups may be excluded from
lines of communication and action. Housing status, such as being a
renter, can also limit an individual’s ability to respond. Community-level
factors, such as intensity and type of residential, commercial, or industry
development, infrastructure and lifelines, and population growth, also
affect hazard vulnerability. Table S.1 summarizes what is known about
social and economic characteristics that influence human vulnerability at
both individual and community levels.

 

CONCLUSIONS AND RECOMMENDATIONS

 

The unique contribution of this report is that it focuses on how human
actions and decisions related to coastal settlement in areas prone to natu-
ral disasters have placed increasing populations at risk. After identifying
factors influencing coastal development and population vulnerability, it
brings together findings on the impacts on individuals and communities.
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Recommendations for specific policy or program enhancements
are then provided in support of each finding. These conclusions and
recommendations, summarized below, offer the academic community, pub-
lic policy makers, and emergency managers opportunities to better under-
stand and assess variations in vulnerability among individuals and
communities and to develop policies and programs that promise lasting
reduction of human vulnerability to coastal hazards.

 

H

 

UMAN

 

 V

 

ULNERABILITY

 

Conceptually we know many of the social and economic characteristics
that influence human vulnerability at the individual and community
level. The systematic assessment of these characteristics in any given
coastal location will help communities better identify and address human
vulnerability to coastal disasters. Tools such as the framework for assessing
vulnerability (Figure 2.1, p. 30) and the population characteristics influ-
encing social vulnerability (Table S.1) will help identify vulnerable popu-
lations, but additional research is needed to better understand and define
the most vulnerable individuals and populations.

 

�

 

Public and private support should promote research to better
understand how individual factors known to influence human vul-
nerability work, and the findings used by emergency managers and
disaster responders to address the needs of specific groups and places. 

 

Many of the forces driving coastal development, which increase
the vulnerability of the human, built, and biophysical environments, are
encouraged by federal, state, and local governmental policies and practices
and by fractured jurisdictions in coastal environments. 

 

�

 

Federal initiatives such as the Robert T. Stafford Disaster
Relief and Emergency Assistance Act, National Flood Insurance Pro-
gram, beach nourishment programs, tax incentives for second homes,
and infrastructure projects, as well as relevant state and local policies
and practices, should be reexamined by legislative and executive
bodies at all levels to reduce their role as possible stimulators of
coastal growth and enhancers of vulnerability in known hazardous
areas. Human and social costs should be part of the benefit–cost anal-
ysis used to determine any project’s viability. Similarly, vulnerability
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human links to coastal disasters

 

assessments should be undertaken by all government jurisdictions as
part of regular land use planning and zoning processes.

H

 

UMAN

 

 I

 

MPACTS

 

Not enough is known about the unique mechanisms that lead to specific
deaths, injuries, and illnesses associated with disasters. Current informa-
tion tends to be sketchy, particularly concerning the situational details
associated with disasters and information about victims. To develop effec-
tive education, mitigation, and response programs, planners need a better
understanding of situations that arise during disasters and health impacts
on target populations.

 

�

 

New methodologies and research initiatives should be devel-
oped by the Centers for Disease Control and other related organiza-
tions to better quantify and describe health-related outcomes of
coastal disasters, identifying populations most at risk for specific
problems.

 

There is a growing body of evidence that many, indeed most, of
the deaths and injuries associated with coastal hazards do not occur at the
time of direct impact. In most hurricanes, the greatest havoc is created,
not by winds and coastal surges, but rather by inland flooding. Cleanup
and reconstruction activities also can be very dangerous, as evidenced by
the number of chain saw accidents, falls from roofs, and other accidents
reported. Because of a general lack of systematic recording, the actual
number of accidents is likely to be much higher than is suggested by the
data.

 

�

 

At all levels, from federal to local, education and outreach
programs should be developed to target lesser-known dangers from
cleanup and reconstruction activities. Drowning as a result of driving
in hazardous areas after a storm or not using flotation devices during
flood rescues and injuries from the inappropriate use of chain saws,
generators, and other equipment in the aftermath of an event are
some of these dangers.

 

The multistate traffic gridlock that occurred when millions
attempted to evacuate before Hurricane Floyd highlighted the dangers
associated with mass evacuation. Ways that are more effective must be
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found to help people realistically assess and respond to the risks, prevent
unnecessary evacuation, provide safe sanctuaries closer to home, and bet-
ter manage the safe evacuation of those who should leave.

� Evacuation issues should be part of land use decisions in
coastal areas. Federal and state transportation agencies need to
develop multistate evacuation policies and plans for coastal areas.
More research is needed to better understand how people make evac-
uation decisions. Technologies, such as computer modeling and the
visualization of the effects of storm surge and flooding in specific
locations, can help citizens evaluate their level of risk. Extensive edu-
cation programs should be implemented to assist people in coastal
areas to make wiser evacuation decisions, emphasizing the hazards of
unnecessary or untimely evacuation. Alternatives, such as home shut-
tering and safe local shelters, should be promoted through loan pro-
grams, public shelter funding, and other government incentives.

The importance of social support systems in combating the men-
tal health effects of disasters has been well established. People recover
more quickly when they are embedded in social networks of family,
friends, and neighbors.

� Response agencies at all levels should pay special attention to
promoting and protecting social networks when planning policies
and community response programs. To the extent possible, family
and neighborhood groups should be kept together when temporary
sheltering or housing is assigned. Programs and facilities should be
planned to promote formal and informal social interaction in the
aftermath of a disaster.

There is no substitute for mitigation and preparedness. Not only
is the impact likely to be reduced, but the psychological consequences
associated with injury and damage is also lessened. Even when a person’s
home is damaged in spite of mitigation actions, the emotional impact
tends to be lessened because those efforts had been made. People do best
when they have the knowledge, resources, and opportunities to take miti-
gation and response actions on their own behalf.

� Mitigation measures need to be reexamined by taking into
account a broader set of impacts, including the social costs of disas-
ters. Those initiatives shown to be cost effective should be expanded
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through educational and outreach programs, special incentives, and
resources to assist high-risk populations.

COMMUNITY AND INSTITUTIONAL IMPACTS

Most governments, particularly at the local level, are not prepared to deal
adequately with a coastal disaster. Even when they are prepared to handle
immediate emergency needs, most have not planned for recovery. This
can accentuate pain and suffering, prolong recovery, create political fall-
out, and result in the rebuilding of unsafe communities.

� Governments at all levels of jurisdiction should have all-
hazard disaster plans in place, including recovery plans with mitigation
measures for rebuilding safer communities. Disaster planning should
be developed in partnership with all interested parties and should cut
across political boundaries to serve the citizens of a region.

After an event, economic losses to the business community can
be devastating to individual enterprises, especially small local businesses,
and to the economy and quality of life in the community as a whole.

� Public and private initiatives and programs to promote effec-
tive disaster planning in the business sector, particularly for small,
local businesses, should be expanded. Business disaster plans should
include initiatives to assist employees and their families in preparing
and responding in a timely manner. Federal, state, and local initia-
tives should include public–private partnerships and use a variety of
means, including insurance, building codes and regulations, loans,
subsidies, and economic incentives, to improve community economic
resilience to hazards.

Public concern and funding related to the care and nurturance of
children tends to be limited, a reality that becomes particularly noticeable
after a major disaster, when children’s needs tend to be considered low pri-
ority compared to other concerns, such as economic interests. Little is
known about the long-term developmental and behavioral effects on chil-
dren when a community, including its educational and cultural institu-
tions, fails to address the needs of children and youth adequately during
long disaster recovery periods.
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� Every level of jurisdiction should make the needs of children
and youth a higher priority throughout all stages of disaster response.
Local plans and federal response programs should be in place to assist
organizations that serve children (educational, child care, recre-
ational, cultural, health, and social services agencies) in resuming
operations quickly. Although schools may need to be used as tempo-
rary shelters, they should not be used as longer-term housing for dis-
located victims. Parks and recreational programs provide children
with diversions from damaged homes and stressed families, leading to
safer communities. The need for additional teacher assistants, social
workers, and other support services for parents and educators should
be anticipated as part of community disaster planning. Child care
programs, including informal services, should receive high priority in
community rebuilding activities. More research is needed on the
long-term effects of disasters on child development and learning.

Cultural and social institutions are the heart of a community.
When they are disrupted, not only are services unavailable, but communi-
ties lose much of their identity and definition. Museums, art shows, and
other cultural and social events tend to be low priorities after a disaster,
yet they serve important social, psychological, and educational functions.

� Local organizations should be encouraged to hold cultural
and social events throughout recovery periods. These events facilitate
social networks, provide an important respite from recovery activi-
ties, serve as venues for distributing or gathering community infor-
mation, help combat depression, and serve to bind communities
together.

When disaster strikes, community religious and service organiza-
tions are apt to be crippled, losing donors and volunteers at a time when
they are most needed. In the United States, nonprofit organizations are
well organized to enter a community to assist with recovery needs. How-
ever, they tend to operate independently, failing to work through local
groups. This can reduce the effectiveness of their services, as well as
undermine local organizations.

� Governmental and nongovernmental response groups com-
ing into a community to assist with relief and recovery should work
through local churches, organizations, and agencies, building their
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capacity rather than supplanting it. Actively working with community-
based organizations can reveal hidden vulnerability.

The responsibility for caring for dependent members of society,
especially children and the elderly, rests almost entirely upon families—
and within families, most often upon women. It is within these same fam-
ily units that most disaster-related decisions and actions occur. Although
women provide the bulk of caregiving, for cultural and historical reasons
they often lack the economic resources and personal autonomy needed for
family preparation and recovery. Households headed by women are
among the poorest and most marginalized, and these high-risk house-
holds are prevalent in coastal communities.

� One way to reduce the vulnerability of coastal populations is
to adopt disaster-related policies and practices that better reflect an
understanding of the daily circumstances of families. Rigid defini-
tions of what constitutes a family should be avoided when qualifying
families for assistance. Effective family services include child care at
disaster application centers; outreach programs for those without pri-
vate transportation; policies to facilitate kinship networks of assis-
tance; and programs to deal with family stress, conflict, and violence.
A major step toward improving services to families, and improving
disaster response in general, would be to use the resources of the
nation’s women more effectively at all levels of disaster planning and
response. This includes hiring and including more women at decision-
making levels in emergency management and disaster response plan-
ning and creating participatory processes to help build inclusiveness
of gender, age, race, and those with disabilities into consensus-building
public meetings, discussions, and workshops related to mitigation
and disaster response.

In summary, the human community turns a hazard into a disas-
ter. As the coasts become increasingly populated, more and more people
are placed in harm’s way. Thus far, science has not found effective ways to
reduce most hazards. Therefore, citizens must look to strengthening com-
munities. Building safer buildings and infrastructure are important steps,
but it is the manner in which societies are built that largely determines
disaster resilience. A vital part of effective disaster planning—whether for
mitigation, preparation, response, or recovery—is an understanding of
the people and institutions that make up each community, including their
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strengths and their weaknesses, as a basis for developing policies, pro-
grams, and practices to protect them. In the end, it is human decisions on
such matters as land use planning and community priorities that will ulti-
mately build stronger, safer, and better communities.
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Introduction and Background

 

T

 

hroughout human history

 

, people have formed settlements
along the nation’s coastlines. Whether for food, livelihood, transport, rec-
reation, or ambiance, humans choose to live where the sea meets the land.
This choice does not come without risk. This study by The H. John
Heinz III Center for Science, Economics and the Environment explores
the relationship between human coastal settlement patterns and the social
vulnerability of these communities, including impacts of coastal disasters
on individuals and institutions.

Other reports related to coastal vulnerability have analyzed and
gathered data on the disaster-related costs of coastal development—both
the financial resources needed to repair damaged infrastructure, and the
direct, quantifiable insured losses from disasters. An earlier report by The
Heinz Center (2000b) explored the categories of what the study panel
termed “hidden costs” of coastal hazards. That report concluded that the
total costs of coastal hazards far exceed current estimates and provided
further evidence of the need for mitigation to lessen vulnerability. These
hidden costs include not only the losses to the built environment, but also
impacts such as uninsured business interruption costs, social and family
disruptions and health costs, and costs of the damages to natural resources
and ecosystem services. The current study reaches beyond the economic
impacts of disasters on the built environment to explore the inherent risk
to people living along the coasts and to the communities they create.

 

SCOPE OF WORK

 

Following the release of 

 

The

 

 

 

Hidden Costs of Coastal Hazards

 

 report in
October 2000, discussions were held with the National Oceanic and
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Atmospheric Administration (NOAA) Coastal Services Center staff about
a follow-up study based on the recommendations. A decision was made to
address the human and social vulnerability aspects of natural coastal disas-
ters in the next project. Human vulnerability—or those circumstances
that place people at risk while reducing their means of response or deny-
ing them protection—is an integral concern in the development and
evaluation of disaster policies (Comfort et al. 1999). For many reasons,
including the escalating costs of disaster response, traditional policies that
rely only on sending assistance after a disaster must be changed. A new
national emphasis on mitigation strategies has emerged. To that end, this
study is directed toward the goal of achieving more disaster-resilient
coastal communities, beginning at the level of individual households and
neighborhoods. Building upon the framework for community planning
developed in the Hidden Costs study, the present investigation covers
new ground by focusing on the social construct of vulnerability, including
how human alteration of the land largely contributes to the impacts of
natural disasters. Areas of concern in this study are the human vulnerabil-
ity of coastal communities, with an emphasis on the identification of
high-risk populations; the human impacts of disasters, including the
mental and physical health effects on individuals; and the impacts of nat-
ural hazards on the social institutions that make up coastal communities.
Human vulnerability is created in part by the ways in which coastal com-
munities are developed and managed. Therefore, this report provides a
series of recommendations for programs and policies involving all levels of
government, community-based organizations, the private sector, and indi-
vidual households designed to mitigate the effects of the natural hazard
risk that is inherent in coastal communities.

 

BIOGEOGRAPHY OF THE COAST

 

The coastal environments of the United States are extremely diverse in
their biological and geological characteristics. From the ice floes of North
Alaska to the rocky headlands of Maine, from the vast marshes of the Gulf
of Mexico to the coral reefs of Florida and Hawaii, each coastal region has
its own unique features. However, two features—a constantly moving sea
and ocean-generated weather—are common to all these areas.

The coastal United States is home not only to people, but also
to a rich and diverse set of flora and fauna. Some 95,000 miles of the
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U.S. coastline encompasses 15,000 square miles of coastal wetlands and
2,500 square miles of developed barrier islands (National Oceanic
and Atmospheric Administration 1998). If people and their houses and
infrastructure were not present in these coastal environments, the flora
and fauna would move, change, and adapt to the natural forces of the
coast. However, human developments make the impacts of natural,
weather-related, and other hazards much worse. Development of the
land in coastal areas alters patterns of biota significantly through changes
in natural systems and the proliferation of introduced flora and fauna.
Coastal areas are also home to marine fishes and other marine flora and
fauna important to humans, wildlife, and the natural environment. For
example, over 80 percent of the commercially valuable marine fishes on
the U.S. East Coast spend part of their life cycle in the Albemarle-
Pamlico Sound behind the Outer Banks of North Carolina, a habitat
increasingly being degraded by human impacts (Albemarle-Pamlico
Estuarine Study 1994).

The physical effects on coastal areas include storm surge flood-
ing, storm-driven waves, erosion, wind, rain, earthquakes, tsunamis, and
sea level rise (Heinz Center 2000b). Another geological feature of some
coastal areas, particularly in California and Alaska, is the presence of fault
lines in the earth’s crust, making these areas also at risk for earthquakes.
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Storm systems, often hundreds of miles in diameter, reach miles into the
atmosphere and achieve wind speeds of between 100 and 200 miles per
hour. Their strength is gained from the thermal effect of warm ocean
waters, and they most often dissipate once they reach land. During the
last century, more than 170 hurricanes have made landfall in the United
States (Elsner and Kara 1999). However, the number and intensity of
hurricanes during any single season is highly variable and coincides with
the El Niño/La Niña cycle (Pielke and Landsea 1999). For example, dur-
ing the 1975–1998 period, 82 hurricanes made landfall in the United
States, causing nearly 400 fatalities, more than 4,000 injuries, and more
than $75 billion in direct losses (Cutter 2001). Although 1985 was a peak
year in terms of landfalling hurricanes (eight), the number of injuries was
highest in 1989 (five storms), and the value of losses was highest in 1992,
with Hurricane Andrew (and three other hurricanes). Unfortunately, it
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does not take a hurricane to affect a coastline significantly; negative
impacts also can be experienced from a constant wind force from one
direction, such as a northeaster on the East Coast (Figure 1.1).

Using historic hurricane data, Jagger et al. (2001) developed a
dynamic probability model of hurricane winds for the Gulf and Atlantic
coasts. In any given year, the annual exceedance probability for a Cate-
gory 1* hurricane ranges from zero to 25 percent. Geographically, the
largest annual exceedance values are found in southern Florida, eastern
North Carolina, and the central Texas coast (Figure 1.2)

Sea level rise will affect virtually every coast in the world
(Leatherman et al. 2000). Humans have placed large amounts of infra-
structure in coastal areas, many of which are in low-lying regions (the

Figure 1.1 In October 1991, thousands of residents of Monmouth
Beach, New Jersey, were threatened by a northeaster. Photo courtesy of
the U.S. Army Corps of Engineers. 

 

* The Saffir–Simpson Scale ranks hurricanes using a category system of 1–5. Category
1: winds are 74–95 mph and damage is minimal. Category 2: winds are 96–110 mph
and damage is moderate. Category 3: winds are 111–130 mph and damage is exten-
sive. Category 4: winds are 131–155 mph and damage is extreme. In Category 5
storms, winds are more than 155 mph and damage is catastrophic.
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city of New Orleans, for example, is below mean sea level and is kept
dry by a system of drains and pumps). In fact, 14 of the 20 largest U.S.
cities are located in coastal zones (National Oceanic and Atmospheric
Administration 1998a). These cities on the coast present special prob-
lems related to natural hazards and sea level rise because of the high
density of human habitation and large amount of infrastructure
involved. Cities depend on the functioning and interaction of complex
social, political, and engineering systems, all of which are vulnerable to
disruption by a natural hazard (Institute for Business and Home Safety
2001). The rising sea level, in combination with large storms, flooding,
and powerful ocean waves, is driving erosion, which is wearing away the
beaches and bluffs along the U.S. ocean and Great Lakes shorelines.
Erosion undermines waterfront homes, businesses, and public infra-
structure, eventually making them uninhabitable or unusable. As the
shoreline moves inland, erosion also brings nearby structures ever closer
to the water, often putting them at greater risk than either their owners
or insurers expected (Heinz Center 2000a). Over the next 60 years, ero-
sion may claim one out of four houses within 500 feet of the U.S.
shoreline. To the people living and working within this area, the risk
posed by erosion is comparable to the risk from flooding, especially in
beach areas (Heinz Center 2000a).

Figure 1.2 Annual exceedance probabilites for Category 1 hurricanes
are highest in the southeastern states. Reprinted with permission from
Jagger et al. 2001.
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E

 

ARTHQUAKES

 

The Pacific coastal states (California, Oregon, Washington, Alaska, and
Hawaii) are among the most tectonically active regions in the world. In Cal-
ifornia, the juxtaposition of known earthquake faults and high population
densities in coastal counties increases the risk for these communities. The
potential for ground shaking, slope failure, land subsidence, liquefaction,
and tsunamis can compound coastal processes, making these environments
and the people and wildlife living there very vulnerable. The combination
of natural (e.g. earthquakes, storms, hurricanes) and technological hazards
creates an environment in which effects may be multiplied through cascad-
ing multidisasters. For instance, a severe earthquake might, in some coun-
tries, lead to a breakdown in the social order and infrastructure, resulting in
rioting, the spread of disease through unsafe drinking water, and disrup-
tions to the local economy (Institute for Business and Home Safety 2001).

The Federal Emergency Management Agency (FEMA) (2001c)
estimated that the earthquake loss to the national building stock averages
$4.4 billion per year. This figure includes the estimated long-term value of
building stock, including repair and replacement costs for structural and
nonstructural components, building content loss, business inventory loss,
and income losses. Annual losses are concentrated in West Coast counties
(84 percent), with the majority of those losses in California ($3.3 billion),
especially in coastal counties. Annualized earthquake loss is $500 million
for all coastal counties from San Diego in the south to Whatcom County,
Washington, in the north. In Alaska and Hawaii, the annualized earthquake
loss ranges from $100 million or more in most coastal counties (Figure 1.3).

Earthquake losses are escalating. The October 1989 Loma Prieta
earthquake produced nearly $5 billion in losses (Cutter 2001). The
recorded costs associated with the 1994 Northridge earthquake exceed
$24 billion; if uninsured losses are added, the total is estimated to be
about $44 billion (Eguchi et al. 1996). Given the magnitude of these two
seismic events, the combined loss of life could have been much worse
than the 119 recorded fatalities.

 

THE COAST: A FRAGILE ECOSYSTEM

 

Coasts are home to many of America’s most valuable ecosystems. Besides the
obvious market-based foods and services, such as fisheries and transportation,
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coastal ecosystems provide humans and wildlife with life-supporting ser-
vices. Coastal ecosystems also provide biodiversity protection functions,
such as wildlife habitat and migration corridors. Ecosystem services of
coastal wetlands include the purification of water, mitigation of floods
and drought, and generation of fertile soils. As mentioned earlier, erosion
of these ecosystems occurs even without major storms because of natural
wave action.

Damage to natural ecosystems and resources is inevitable during
and after a hurricane, earthquake, or other natural disaster. This damage
results in more runoff, floods, and the closing of shellfish beds and
beaches because of runoff pollution. Tourism and other industries are
affected, and livelihoods may be lost in communities where tourism and
recreation are important to the local economy.

Natural disasters take a huge toll on the natural environment and
wildlife. For example, during Hurricane Hugo, an estimated 63 percent
of the Atlantic Coast’s largest population of the endangered red-cockaded

Figure 1.3 Annualized earthquake losses in the United States are
highest on the West Coast. Source: Federal Emergency Management
Agency 2001b.
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woodpecker, located in Francis Marion National Forest, was lost. Many
other species, both common and endangered, also were affected. The
ranges of five species of endangered or threatened sea turtles include
South Carolina’s beaches. Sea turtle nesting sites were damaged during the
storm, and beach restoration activities after the storm further damaged
many areas (Heinz Center 2000b)

Coastal ecosystems provide a variety of “free” goods and services
that are used and valued by human society but are often hidden in eco-
nomic analyses. In coastal areas, these services could include the storm
buffering provided by beaches and dunes, as well as floodwater storage by
wetlands. According to Costanza et al. (1997), the current economic
value of 17 ecosystem services for 16 biomes is extremely high. Although
Costanza’s estimates for ecosystem services are controversial, few dispute
the vital contributions of coastal ecosystems to the sustainability of mod-
ern society (Heinz Center 2000b). Society’s success in protecting impor-
tant habitats and species depends not only on the day-to-day impacts on
them, but also on humans’ ability to make responsible decisions over the
long term. Development strategies that contribute to the decline or even
extinction of species result in significant losses to human societies.

People living in coastal communities are economically and cultur-
ally dependent on, and often emotionally linked to, the natural environ-
ment. Indeed, human survival in many coastal communities is directly
dependent upon, and linked to, natural resources. Thus, when disasters
strike, not only are the physical and natural environments affected, but so
too is the human dependence upon them. Knowledge of how coastal envi-
ronments function and interact with their inhabitants is becoming ever more
crucial in the effort to improve mitigation of and response to coastal hazards.
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Historically, people have occupied coastal areas primarily for economic
reasons. Many important industries are located in coastal areas, including
fisheries, agriculture, silviculture, marine transportation, and tourism ser-
vices. Indeed, the first U.S. cities and areas of human settlement were on
the coasts, and most of the major cities to this day are port cities, includ-
ing those on the Great Lakes.

The marine fishing industry, one of the oldest industries in the
nation, remains both economically and culturally significant. This is also
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true for marine recreational fishing, the constituency for which resides
both within and outside coastal areas. Jobs associated with this industry
range from boat building and repair to fishing, product packaging, and
fisheries management.

Rich agricultural soils along the coasts and the convenient trans-
portation of goods contribute to agricultural economies. Livestock rearing
and crop cultivation are common coastal industries, employing many and
providing the basis for much of the country’s food supply.

Marine ports are an integral part of the nation’s economy, bring-
ing in goods on as many as 42,000 vessels annually, and providing thou-
sands of jobs. In 1996, 41 percent of the value of U.S. foreign trade, and a
much higher percentage by weight, was carried on the ocean, compared to
27 percent by air and 31 percent over land (National Oceanic and Atmo-
spheric Administration 1998). Similarly, the military has made significant
use of coastal and marine environments for both offensive and defensive
purposes (Wenk 1972).

Economics and culture come together in leisure, tourism, and the
retirement industry. Leisure is now the largest industry in the world and is
becoming the largest industry on many U.S. coastlines (Miller and
Auyong 1991). A phenomenon known as the “gentrification of the coast”
(Johnson and Orbach 1991) is causing the replacement of many tradi-
tional coastal industries with leisure, tourism, and retirement-oriented
businesses.

The beaches are a special attraction, providing not only an eco-
nomic engine, but also an important opportunity for relaxation and
regeneration. Beaches are the number one vacation spot for Americans,
according to a recent poll (National Oceanic and Atmospheric Adminis-
tration 2001). This contributes to development trends, such as beach
houses built and purchased for entrepreneurial or investment purposes.
Along some coastlines in the United States, an extensive tourism and rec-
reation industry has sprung up, including snorkeling, scuba diving, surfing,
whale watching, and more. In addition, recreational boating unrelated to
fishing is a popular activity. The nation’s oldest historic areas are popular
tourist attractions, and many of these areas are located on the coasts
because of colonial settlement patterns.

Coastal development also has become a lucrative economic force
for private investors. The deluge of people living on and near the coasts is
not merely a fad that soon will yield to a preference for inland locations. It
is largely a result of population growth combined with the beauty and
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economic promise of coastal areas. This growing interest in coastal devel-
opment, combined with a strong economy, in recent years has increased
the pressure on landowners to sell or develop.

Not to be forgotten, the coast remains an area where many
people engage in some form of subsistence activity (defined as direct con-
sumption of a product without that product entering the market system).
For example, subsistence fishing takes place in coastal areas and is espe-
cially common among Alaska’s native tribes as a means of supplying their
villages with large amounts of fish protein. Similarly, subsistence farming
is common in coastal areas, often in the form of household gardens or
farm plots worked in concert with some form of wage-earning activity.
The loss of such products and services because of coastal hazards is left
completely out of most disaster impact analyses.

In summary, coastal regions are dominated by all manner of
human activity. The natural environment is linked inextricably with social
and ecological components. Society has been struggling to meet the needs
of an ever-increasing human population with minimal harm to natural
ecosystems, land and water quality, and biodiversity.

As stated by Brunckhorst and Bridgewater (1996), the manage-
ment of land and sea requires teamwork based on a continually evolving
consensus on the direction towards sustainable integrated resource man-
agement. However, examples of holistic goal setting, or any kind of col-
lective decision making or networked partnering, are rare. It is quite
difficult for traditional local, state, and federal governmental entities
to deal constructively with the scale, complexity, and interrelatedness of
social and environmental problems for the long-term sustainability of
coastal regions.
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Under the NOAA definition, 670 of the nation’s 3,111 counties are
coastal counties, with at least 15 percent of their land area in either a
coastal watershed or a coastal cataloging unit (U.S. Bureau of the Census
1995). Although accounting for only 17 percent of the land area of the
conterminous United States, these counties are home to 53 percent of the
population (National Oceanic and Atmospheric Administration 1998).
Urbanization and increasing population pressures have enveloped coastal
counties over the last century.



 

introduction and background

 

25

 

In 1900, for example, there were 11 million people living in the
counties bordering the Gulf and Atlantic coasts (Figure 1.4). By 1950,
these same counties had experienced a 136 percent increase in popula-
tion, and by 2000, the population had doubled again (105 percent
increase), with 53 million people living in these coastal counties.

Intensified development along the nation’s coasts continues to
place ever more property and people at risk from weather-related hazards,
earthquakes, and landslides. The coastal population density per square
mile was 187 in 1960 and 273 in 1994, and it is expected to reach 327 by
2015 (National Oceanic and Atmospheric Administration 1998). Coastal
regions experiencing especially high growth rates are California (Los
Angeles and San Diego counties); the Houston, Texas, region (Harris
County); and South Florida. Coastal cities such as Miami and Fort Lau-
derdale are poised for even more growth in the future. From a 1990 pop-
ulation of about 9 million, the Miami/Fort Lauderdale region is expected
to grow to between 15 million and 30 million people by 2050.

While the population has increased dramatically, the value of
insured property along the coasts has increased at an even faster rate. In
many of the most popular areas, high-rise buildings hug the coastline
(Figure 1.5)

The way in which development occurs—the human use of the
land—determines in part the extent to which people, property, and the nat-
ural environment are affected. The sociopolitical environment in which
decisions related to land use planning and practices are made, the estab-
lishment and enforcement of building codes, community preparedness,
evacuation, and other hazard-related activities ultimately affect the extent
to which the people living in a particular region are at risk.
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To create better mitigation strategies, emergency response, and land use
planning, decision makers at all levels need help in defining risk and vul-
nerability. The Heinz Center’s 

 

Hidden Costs

 

 report emphasized the impor-
tance of accurate risk assessment as a basis for developing programs and
policies to reduce societal and environmental exposure to natural hazard
impacts (Heinz Center 2000b). The report recommended a more com-
prehensive view of risk assessment, moving beyond conventional methods to
include measures of social vulnerability. Based on these recommendations,
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Figure 1.4 From 1900 to 2000, coastal counties experienced a fivefold
increase in population. Source: University of South Carolina, Hazards
Research Lab.
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the study panel for the present report developed a framework of social
vulnerability (see Chapter 2). This report provides a table of population
characteristics influencing social vulnerability (Table 2.2, page 44) to help
communities identify, locate, and map high-risk groups that may be espe-
cially vulnerable to the effects of coastal natural hazards. It is not enough
to know who is at risk, but such information can help planners to under-
stand better the nature of that risk. This report also provides evidence of
the specific ways in which individuals and social institutions can be
affected. Achieving a better understanding of the extent and nature of
social vulnerability is an important first step toward developing commu-
nities that are more disaster-resilient.

Most disaster losses do not stem from unexpected events. They
are the predictable results of interactions among the biophysical environ-
ment, the social and demographic characteristics of the communities that
experience them, and the built environment. It is increasingly clear that
the problems associated with natural hazards—like those associated with
the terrorism of September 11, 2001—cannot be solved in isolation, but
rather are symptoms of broader, more basic social and political issues. The
practice of vulnerability analysis has shifted from an emphasis on nature
as the cause of disasters toward an understanding of the role that humans
play in creating vulnerability (Anderson 2000).

Figure 1.5 Miami Beach is an example of a highly developed shore-
line. Source: Ron Francis, City of Miami Beach.
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As Donald Kennedy, the editor of 

 

Science

 

, wrote in 2002:

 

Science can play a role in helping with prevention and mitigation as
well as recovery and repair. It will make its greatest contribution if we
consider our vulnerability to terror attacks and to natural disaster jointly
rather than separately. Because our social and economic arrangements
have made us vulnerable to both, we can gain from working on them
together with a program that involves social sciences as deeply as the
natural sciences.
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Human Vulnerability of 
Coastal Communities

 

M

 

any

 

 

 

global, national

 

, and regional trends and processes influence
the production of vulnerability at the local level. Increasing urbanization
(especially in hazard-prone areas) has placed more people at risk than ever
before. Disparities between rich and poor, continuing racial and ethnic
inequities that result in segregation, and more leisure time leading to
increased recreational demand on coastal environments are some of the
underlying factors that produce current levels of vulnerability. These driv-
ing forces affect people and their communities at many different levels,
resulting in an uneven landscape of vulnerability from the household to
the national level. One big unknown is how these driving forces manifest
themselves locally in either constraining or enhancing vulnerability.

This chapter examines the human vulnerability of coastal envi-
ronments and assesses the magnitude of social impacts driven by changes
following a hazard event. In this report, vulnerability is the extent to
which natural and social systems, as well as people and their communities,
are susceptible to damage from a coastal disaster. Vulnerability depends
on the sensitivity of the natural and social system (the degree to which a
system will respond to a given hazard event), adaptability (the degree to
which adjustments can moderate or offset potential damage), and the
degree of exposure to coastal disasters.

 

A FRAMEWORK FOR ASSESSING VULNERABILITY

 

When thinking of vulnerability, one immediately is confronted with
questions: What type of harm or loss? Who or what is affected? Where is
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this occurring? In responding to these queries, it is useful to think of three
different types of vulnerability: human, built environment, and biophysi-
cal. Each has different origins and contextual factors that either restrict or
enhance its effect on a particular case or locale (Figure 2.1).

For example, biophysical vulnerability is produced by the interac-
tion between physical processes and human activity and can originate
from diverse phenomena such as natural hazards (floods, earthquakes, coastal

Figure 2.1 Framework for assessing vulnerability. The shaded areas
show the focus of this report. Adapted from Cutter 1996.
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storms); technological failures (industrial accidents, chemical spills); or
more routine and/or chronic environmental threats, such as pollution,
coastal erosion, or global warming. The level (or severity) of the biophysi-
cal vulnerability can be moderated by a number of factors, such as prox-
imity to the source of the threat, topography of the area, or local land use
practices. Similarly, biophysical vulnerability can be increased (and often
greatly magnified) through human actions that modify the natural land-
scape. An example of this is the development of watersheds, which
reduces the amount of natural recharge areas (through the paving over of
natural areas), which in turn increases runoff and, ultimately, the severity
of localized flooding. Overall, residential and recreational development in
coastal areas provides another example of actions that increase the bio-
physical vulnerability to coastal storms (Box 2.1).

The vulnerability of the built environment is a measure of poten-
tial economic loss (or exposure) of structures (houses, industries) and infra-
structure (highways, bridges, power facilities). The individual susceptibility
of buildings and infrastructure to damage from hazardous events is nor-
mally an issue restricted to the domain of the engineering sciences. How-
ever, there are nonstructural indicators that can be used to assess the overall
vulnerability of the built environment; these include local building codes,
best engineering practices, insurance, land use, zoning, financing, and reg-
ulatory policies. It is also important to note that the density of the built
environment, proximity of structures to the source of the hazard (e.g.,
location in floodplain or on a barrier island), and building stock age and
composition also affect the overall vulnerability of the built environment.

The remaining type of vulnerability, human, is the focal point of
this chapter. Human vulnerability can be described as those individual
characteristics of people (age, gender, race, health, and personal habits)
that make them more susceptible to harm from environmental threats. If
one moves beyond the individual level to consider households and com-
munities, then there are other factors that contribute to the reduction or
enhancement of human vulnerability; such factors include urbanization,
racial inequities, poverty, and wealth.

The interactions of human, built-environment, and biophysical
vulnerability (along with constraining or enhancing factors) contribute to
the overall vulnerability of places (Figure 2.1). Depending on the focus,
these places can range from the smallest unit, such as a home, to a neigh-
borhood, city, county, or beyond. If measurements are made in similar
ways, one can compare the relative vulnerability of various places to see
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where the burdens (social and structural) are greatest, and where the risks
(biophysical) are greatest.

Vulnerability can be reduced through a variety of mechanisms,
such as those listed in the middle of Figure 2.1 and described later in this
chapter. Finally, it should be noted that the entire vulnerability framework

 

Box 2.1

 

The Hurricane Coast

 

Florida’s history is replete with examples of hurricane-induced storm
erosion. With more than 1,000 miles of coastline, its unusual geogra-
phy, and its location near the tropics, Florida is the number-one pin
in the U.S. hurricane bowling alley. Virtually every region of the state
has been subjected to storm surge and wave-induced coastal erosion
(Barnes 1998). The state’s bathymetry and predominantly sandy
shoreline subject to high-energy waves combine to ensure that even
minor tropical cyclones can cause widespread and sometimes serious
coastal damage in many areas. For example, Hurricane Dora (1964)
made landfall just north of Saint Augustine as a Category 3 storm. By
all accounts, the slow movement of the storm produced record storm
surges that destroyed beaches, roadways, and concrete seawalls and
swept several dwellings and structures into the sea. The U.S. Coast
Guard Station in Volusia County reportedly lost more than 200 feet
of beach.

The Florida Keys not only are exposed to the ravages of coastal
erosion, but also are faced with utter isolation in every approaching
hurricane. The flat chain of coral islands is extremely vulnerable to
storm tides and wave action, but U.S. Route 1 (the Overseas High-
way), the main roadway that connects the Keys to the mainland, has
been severed completely a number of times when its chain of
bridges and causeways was broken. In recent history, hurricanes
Donna (Category 4 at landfall) and Betsy (Category 3) not only dam-
aged numerous structures in the Florida Keys, but also washed out
bridges and consequently severed the only source of potable water
for many residents. Hurricane Donna is also credited with destroying
one of the largest remaining stands of big mangrove trees that was
not destroyed by the 1935 Labor Day storm that caused widespread
fatalities in the Keys.

Many storms that have caused serious coastal erosion in Florida
have not even made landfall. Hurricanes David and Frederic in 1979,
and Hurricane Elena in 1985, visited widespread coastal damage on
both the Atlantic and Panhandle coastlines (i.e., beach erosion was
severe, high seas undermined numerous seawalls, and causeways
and bridges along the entire western coastline were destroyed).
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can change over time (based on changes in any of its components) or in
response to a single hazard event (such as the Northridge earthquake or
Hurricane Floyd). In both instances, these changes provide a feedback
loop (shown as a dashed line in Figure 2.1) that then modifies the human,
built-environment, and/or biophysical vulnerability, and the cycle contin-
ues. Box 2.2 describes some of the modifications of biophysical vulnera-
bility in the Florida Panhandle following Hurricane Opal.

 

HUMAN FACTORS CONTRIBUTING
TO VULNERABILITY

 

The impact of a coastal hazard, such as a hurricane, affects far more than
the biophysical environment. It has the capacity to wreak havoc on the
people, social institutions, and networks that make up a community. A
community can be thought of as a group of people who not only live in
proximity to each other but also are bound together in complex ways to
meet their everyday needs. Institutions normally are described as a set of
groups and organizations linked through divisions of labor around spe-
cific functions, such as education, economics, and governance. Coastal
communities are also ecological networks that connect the flow of energy,
materials, goods, and services in these regions.

Thinking of today’s communities as single systems oversimplifies
a complex, often contentious process in which groups with diverse inter-
ests and levels of power compete for resources. Indeed, this sociopolitical
ecology perspective is especially useful when thinking of coastal hazards
because it emphasizes the conflict and competition that largely deter-
mines which ideas and interests prevail, including those associated with
land use, hazard mitigation, and disaster response (Peacock and Ragsdale
2000). In this sense, a community with a relatively low level of vulnerabil-
ity is one in which, in addition to good land use and resource manage-
ment, there is relative social and economic equality, cooperation and
understanding among diverse cultural groups, and a well-functioning
political system. Mitigation involves far more than the hardening of
buildings and infrastructure, extending to a careful examination of a com-
munity’s social and political milieu. Given this view of a community,
assessing the vulnerability and response capability of a specific coastal
region requires an understanding of not only its population characteristics
and distribution, but also the economic and political systems that largely



 

34

 

human links to coastal disasters

 

Box 2.2

 

Hurricane Opal: The Little Storm That Could

 

Hurricane Opal provides a dramatic example of storm-surge-induced
coastal erosion. As Hurricane Opal increased speed toward the Flor-
ida Panhandle from the Gulf of Mexico, it rapidly intensified from a
Category 1 to a Category 4 storm overnight. Florida and Alabama
residents and tourists were confronted with the need to evacuate,
creating major traffic congestion along virtually every roadway
along the Gulf Coast from Florida to Mississippi, and leaving many
people stranded on the roads as tropical-storm-force winds ap-
proached. Fortunately, before Opal made landfall, dry air became
entrained in its circulation and it became a marginally Category 3
storm before landfall on October 4, 1995.

Despite Opal’s fortuitous de-intensification, it had invested a
great deal of energy in the ocean. For nearly 300 miles of coastline
eastward from Mobile, the storm surge was between 4 and 7 feet.
The wave heights in some places were 10 feet above normal, and
from Navarre Beach to Blue Mountain Beach, the wave heights
exceeded 24 feet above mean sea level. The resulting coastal erosion
was catastrophic and widespread in this region. Significant losses of
dunes (in both height and width) were observed, with many dunes
breached or flattened. The retreat of dune faces in several areas
approached 75 to 100 feet, and overwash of eroded dune sediments
was common, in some cases extending more than 500 feet inland,
burying roads and filling structures with up to 4 feet of sand. An

 

determine how hazard vulnerability is conceptualized and distributed
among and between people and places (Box 2.3).

 

INSTITUTIONAL INVOLVEMENT
IN VULNERABILITY

 

Coastal development patterns are the result of a complex interplay between
public and private institutions and actors. The public sector historically has
played, and continues to play, an influential role in supporting and facili-
tating coastal development and growth, and safer buildings and stronger
building codes, albeit much of it in risky places and in risky ways.

Government at all levels tends to boost development. Local and
state governments are eager to capture the tax base, economic growth, and
perceived benefits from reduced tax rates, more jobs, and more income.
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Local political campaigns frequently center on this issue and are won or
lost accordingly.

Numerous local governmental jurisdictions in the U.S. coastal zone
face this issue. There are 670 coastal counties across the country in addition
to numerous coastal cities and towns. In Florida alone, there are 465 cities
and counties, as well as regional entities (e.g., water management districts,
regional planning councils), all considered “coastal” under the state’s coastal
management program. The fragmented nature of local governmental struc-
tures and decision-making processes (especially with regard to land use)
throughout coastal America is one important reason why coordinated, far-
sighted planning and development decisions are difficult to achieve.

In many coastal communities, priority is given to attracting and
encouraging growth, with little consideration for long-term environmen-
tal damage, loss of quality of life, or social costs that accompany such
growth. Because the historical dependence on local property taxes continues

 

estimated 10 to 20 feet of vertical relief was lost at the seaward
edge of some high dune and bluff areas, causing many oceanfront
structures to collapse. Opal’s power severed mainland access to Saint
Joseph Peninsula and Cape San Blas, and required the closure of
Saint George Island State Park, more than 125 miles from where the
storm made landfall, for over one year to allow time to restore and
repair the dunes, roads, and public facilities. Hurricane Opal com-
pletely destroyed approximately 3,500 homes and inflicted major
damage on another 5,300 structures in Florida, with the estimated
losses exceeding $3 billion despite the fact that this storm was not a
major hurricane.

Destruction 
along the Gulf 
Coast of Florida, 
October 1995.

 

Photo by Beau 
Hannah. 

 

Source

 

: US Army 
Corps of Engineers, 
www.fema.gov/
hu95/images25.gif.
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to this day, attracting increasingly valuable property is a paramount goal
for many communities. Coastal counties are especially motivated to cap-
ture second-home growth, which requires few traditional public services,
such as schools, and helps keep local tax rates low.

The incentive structure for coastal growth is clear. At the same
time, a number of public policies also affect development in the coastal
zone. These public policies can be categorized as (1) explicit coastal poli-
cies, that is, policies aimed directly at the coastal zone or management of
the resources found therein, such as the Coastal Zone Management Act
(CZMA of 1972, P.L. 92-583); (2) other management laws, policies, and
programs, not specifically coastal in nature but seeking to influence

 

Box 2.3

 

Disaster-Resilient Communities: Asking the
Right Questions

 

What is the economic health of the community? Are its businesses
stable and its economic base strong? What about its schools and cul-
tural institutions? What health and social services are available and
how are they distributed? Is this a stable community or is the popula-
tion in a state of flux? To what extent are groups bound together by
common goals? Social cohesion can reduce disaster vulnerability and
dramatically improve a community’s ability to respond. What is the
level and nature of political participation? How do the various politi-
cal entities function? Is there a competitive environment among dif-
ferent municipalities? If so, how is power distributed? Is there an
active civil society? To what extent are minority views represented
throughout?

The disaster resistance of an individual neighborhood or house-
hold depends on whether it has the autonomy and resources, includ-
ing human resources, to respond to a hazard. What are the daily
circumstances of people living in this community? What types of resi-
dential housing (e.g., single-family homes, mobile homes, apart-
ments) are located where? Do people tend to own their own homes
or rent? What is the average household size? What is the average
household income? What is the neighborhood’s age distribution (i.e.,
children, elderly)? How far do people commute to work, schools, and
stores? Where are the critical facilities that serve the area? To what
extent are households connected into networks of social interaction
(i.e., extended families, homeowners’ associations, sports leagues,
religious groups)? Social integration, that is, people bound together
in networks of social support, strengthens the ability to respond to a
crisis of any type (Morrow 1999).
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planning and management more broadly, such as the Clean Water Act
(P.L. 92-500) or the Robert T. Stafford Disaster Relief and Emergency
Assistance Act of 1993 (P.L. 103-181); and (3) 

 

de facto

 

 coastal policies,
including a wide range of subsidies and investments that often have the
unintended effect of promoting coastal development (Beatley et al. 1994).
Table 2.1 provides some examples of programs and policies in each cate-
gory. For a more comprehensive overview of coastal agencies and actors,
see Klee (1999) and Beatley et al. (1994). Although the various state and
local programs are too numerous to be discussed here, it is important to
comment briefly on several federal programs that are among the major
drivers of coastal development.
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At present, there is no overarching federal policy governing land use and
development in high-hazard coastal areas. Instead, there are many laws

 

Table 2.1

 

Federal Public Policies Affecting the Coastal Zone

 

Explicit Coastal Policy
Coastal Zone Management Act
Coastal Barrier Resources Act
Fisheries Conservation and Management Act
Marine Protection, Research, and Sanctuaries Act
Oil Pollution Act

Environmental Laws and Programs Affecting the Coast
Clean Water Act (e.g., Section 404)
Endangered Species Act
Conservation Reserve Program
Resource Conservation and Recovery Act
Comprehensive Environmental Response, Compensation, and Liability Act 

(Superfund)
Federal Land Policy and Management Act
National Environmental Policy Act

 

De facto

 

 Coastal Policy
Stafford Act (Federal Disaster Assistance)
National Flood Insurance Program

 

Federal tax code
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and policies, including 50 laws and executive orders related to hazard
management. Many federal, state, and local policies emphasize risk reduc-
tion and transfer (i.e., standards, insurance, relief ) rather than risk assump-
tion and elimination. Some believe that subsidies built into federal insurance
and relief programs may account for increased coastal development in
hazard-prone areas. The federal and state governments’ top-down approach
to dealing with local stakeholders has done little to foster the “local
involvement, responsibility, and accountability” called for in the most
recent comprehensive review of federal policy (Mileti 1999, Interagency
Floodplain Management Review Committee 1994).

The Stafford Disaster Relief and Emergency Assistance Act estab-
lished a discretionary system enabling the President to declare an area
affected by a natural hazard as a federal disaster area. The federal disaster
designation makes the affected state and declared counties eligible for fed-
eral assistance. Platt (1999) notes that the current system encourages
states to seek the maximum amount of available disaster resources, irre-
spective of actual need, and may even contribute to the reluctance of state
and local governments to take mitigation actions, such as enacting build-
ing codes or enforcing land use regulations.

There is little doubt that the cost of disasters, including coastal
disasters, has been increasing for decades and that the share of these costs
assumed at the federal level has been rising dramatically as well. Since the
1950s, the average annual number of disaster declarations has tripled
(peaking at 75 in 1996). Between 1976 and 2000, there were 861 major
disaster declarations, an average of 34 per year (Federal Emergency Man-
agement Agency 2001d). Total damage losses from 1975 to 1998 were
$500 billion (in 1994 dollars) (Mileti 1999). To be sure, the increasing
availability of federal disaster monies may have helped fuel development
in coastal areas and discouraged more careful planning and more respon-
sible community growth patterns.

Politics is inextricably linked to all community decisions, particu-
larly those concerning events—such as disasters—that force society to
struggle with issues of loss, priorities, and blame (Olson 2000). In a study
of the California floods of 1995, Sylves (1996) tested a series of hypothe-
ses to determine what triggers presidential disaster declarations. He con-
cluded that these declarations tend to be issued from the “top down” as a
result of political responsiveness to media pressure imposed on the Presi-
dent, rather than issued in a data-driven fashion from the “bottom up”
and in accord with established procedures. The public often expects and/or
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needs a quick response, and the government attempts to respond accord-
ingly. The lack of guidelines defining the basis for declarations results in a
process that is perceived to be subject to political pressure—often dispro-
portional to the damages incurred. The number of declarations has been
increasing in the last decades, and some suggest that presidents may be
using the discretionary disaster declaration authority for political rather
than disaster recovery ends (Downton and Pielke 2001, Platt 1999). On
the other hand, people hit hard by a natural disaster expect immediate
action from their elected representatives; disasters create serious emergen-
cies that must be dealt with quickly.

At the heart of the increasing federalization of disaster response is
a cultural shift in how individuals view their own choices, responsibilities,
and investment decisions. Knowledge that federal disaster assistance
monies will be available to rebuild roads is likely to reduce the incentive
to locate and design them in ways that reduce exposure. Actions taken by
all levels of government to control disaster management, affix culpability,
and influence the flow of disaster funds have tended to move hazard miti-
gation away from the context of rational planning and technical engineer-
ing solutions.
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The National Flood Insurance Program (NFIP) was originally designed to
minimize the outlay of taxpayer funds in coastal areas where natural haz-
ards are most common. The premise was that, because hazards are
expected, an insurance program under which residents pay premiums into
a fund will provide a source of revenue to pay for damages when disasters
occur. To reduce future losses, the NFIP includes building standards and
floodplain management requirements.

For a number of reasons, including the overly low, non-actuarial
premiums paid by many homeowners, the program facilitates settlement
in areas that are particularly vulnerable to storms. The knowledge that
damages will be covered by the NFIP allows people to make investments
that they might not otherwise make. Even in instances in which private
insurance might have been an option in the absence of federal insurance,
the price of private coverage likely would have been actuarial, if not
higher, and hence the federal insurance is essentially subsidized. There-
fore, by providing less expensive insurance backed by the federal taxpayer,
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some believe that the NFIP actually encourages coastal development, put-
ting additional lives and property at risk (Platt 1999).

In its earlier study of erosion hazards, The Heinz Center esti-
mated that the density of structures built in high-hazard coastal areas is
15 percent higher than it would have been if the NFIP had not been
adopted (Heinz Center 2000a). However, building standards adopted
since 1980 have reduced flood and erosion damage per structure by
roughly 35 percent (Heinz Center 2000a). Although overall damage is
increasing, the rate of damage is lower than it would have been without
the program.

One of the most significant challenges facing the NFIP is dealing
with homes that have been repeatedly damaged by floods. Some proper-
ties have received multiple damage payouts over the years, even as many
as a dozen repetitive losses, exceeding the value of the homes. According
to the National Wildlife Federation’s study 

 

Higher Ground

 

, a very small
number of high-risk properties account for a large portion of flood insur-
ance claims. Specifically, some 40 percent of claims are attributed to just 2
percent of NFIP policyholders (National Wildlife Federation 2000). The
NFIP estimates that insured repetitive-loss properties drain the NFIP of
$200 million per year (Howard 1999). Of the 300 communities found to
have the highest number of repetitive loss properties, coastal communities
appear to be disproportionately represented.
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Capital improvement programs such as beach nourishment, undertaken
by the U.S. Army Corps of Engineers (USACE), provide additional stim-
ulation for growth in coastal areas. It is estimated, for example, that more
than $1 billion in federal money has been provided for renourishment of
beaches (Duke University Program for the Study of Developed Shore-
lines, Beach Nourishment Database 2002). It is also estimated that the
cost of maintaining nourished beaches during the next decade will range
from $3.3 million to $17.5 million per mile (Ocean and Coastal Resource
Management Program Policy Series 2000). For prospective purchasers of
beachfront homes, the value of a home clearly hinges in large part on the
presence of the beach. Moreover, a wider beach affords protection against
erosion. Although most purchasers are aware that the beach is a dynamic
environment that may wash away, the perception that the government
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will rebuild the beach is a major draw, facilitating development that might
not otherwise occur (Dean 1999, Platt 1999).

The federal government’s investment in capital improvements in
coastal environments goes way beyond beach nourishment. In all, the fed-
eral government invests in beachfront development through about 40
programs, including some that are not specific to the beaches. For exam-
ple, federal highway dollars often are invested to build—and rebuild—
highways on barrier islands and in other coastal areas. Federal funds for
sewage treatment and drinking water infrastructure also aid the develop-
ment of these areas.

These capital improvements often are made possible by the
aggressive efforts of congressional representatives from coastal states and
districts to secure funding for a variety of infrastructure and growth-
inducing projects, from new highways to flood control to beach re-nour-
ishment. Often, these projects are supported by a specific member of
Congress and his or her local constituents, but not necessarily by the fed-
eral agency in charge of implementing and administering the politically
mandated “pork barrel” project.

Highway and transportation investments, decisions that are
made at the state level but often receive considerable federal funding, are
especially important growth shapers. Numerous examples demonstrate
the impact of highway construction on growth, including Interstate 40
linking central North Carolina with Wilmington and the beach commu-
nities. In general, the exposure of people and property to flooding has
been enhanced by federal financing of highway construction, sewers, and
other infrastructure that serves to increase the development of flood-
prone areas while also reducing development costs (Mileti 1999).

The relatively short electoral cycle encourages elected representa-
tives to seek projects that show physical results and tangible benefits for
the community. A replenished beach, for example, can be seen, enjoyed,
and touched, offering more political rewards than intangible accomplish-
ments such as good coastal planning and long-term mitigation projects.

 

C

 

OASTAL

 

 Z

 

ONE

 

 M

 

ANAGEMENT

 

 

 

Virtually every coastal state participates in the federal Coastal Zone Man-
agement Program and has a state agency or office working to implement
coastal regulations and management. Often, however, the legal and political
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powers of such agencies are limited, and the best that can be accom-
plished is modest mitigation of coastal threats and limited influence on
development in the ecologically sensitive and hazard-prone coastal envi-
ronment. Under the CZMA, state coastal programs are given broad guidance
and standards, and each state is left to determine the exact management,
legal, and institutional framework that works best. This programmatic
approach results in differences among the states, largely based on individ-
ual political circumstances.

The different missions and structures of federal agencies involved
in coastal affairs often cause these agencies to work at cross-purposes.
While NOAA seeks to promote coastal conservation and coastal develop-
ment patterns to avoid hazards, the USACE provides support and fund-
ing for re-nourishment and hurricane protection that allays public
concerns about risks, and FEMA (through the NFIP) underwrites the
personal risks associated with decisions to build on the coast.

Recognizing these conflicts—and to save taxpayer dollars, save
lives, and protect the environment—Congress in 1982 passed the Coastal
Barrier Resources Act (P.L. 97-438), which ultimately designated 1.3 mil-
lion acres of coastal barrier island land for which none of these federal
value-added programs would be available. In retrospect, this Act provided
the basis for a useful experiment to determine whether these federal
investments actually facilitate development that otherwise might not
occur. Nearly 20 years after the law was passed, Godschalk and Salveson
(undated) examined the effect of federal programs, or their absence, on
development. The study showed that, although local governments can
step in to facilitate coastal development, areas that are not eligible for fed-
eral value-added programs are developed much more slowly than other
areas, if developed at all.
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Low-interest loans and other financial tools serve to help people invest in,
and live on, the coasts. In terms of hidden subsidies and inducements, the
U.S. tax code is actually a primary form of 

 

de facto

 

 coastal policy. A num-
ber of provisions can be seen as subsidies for high-risk coastal growth. The
casualty loss deduction, for example, allows coastal homeowners to deduct
a portion of the losses experienced from coastal storm damage, in essence
rewarding, or at least subsidizing, risky home or investment decisions.
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Perhaps most significant has been the ability of those who own
second homes on the coast to deduct mortgage interest and local property
taxes from their federal income taxes. This provision has served to put a
second home within the financial reach of many Americans. They live a
portion of the year there and gain rental income the rest of the time. Real
estate companies in places such as the Outer Banks of North Carolina
aggressively market the benefits of second home investments—a renter
one year is encouraged to become an investor and coastal property owner
the next.

Tax code treatment of rental properties further exacerbates these
pressures. Generous deductions are allowed for maintenance and other
business expenses for these properties. In some very significant ways, the
U.S. tax code has fueled coastal growth. Potential residents, property
owners, and investors in coastal zones are in large part simply responding
to these economic signals, incentives, and financial supports.
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In coming to grips with first understanding and then measuring vulnera-
bility, one is faced with a complex assessment of which factors exacerbate
human vulnerability and which ones moderate it. Take wealth, for exam-
ple. Wealthier communities (measured by per capita income, housing
values, or some other indicator) have more economic investment at
potential risk. At the same time, personal wealth enables individuals and
communities to absorb losses in ways that poorer communities cannot.
There is more opportunity in wealthier places to acquire insurance (or be
self-insured), to implement mitigation measures that may improve the
structural performance of buildings and infrastructure, or to insist on
strengthening land use regulations or building codes. So, does wealth
retard or increase the social vulnerability of communities?

Most experts agree that higher density of development, housing
tenancy (renting versus owning), and certain types of housing stock
(mobile homes and high-rise buildings versus single-family, detached
homes) increase vulnerability to coastal hazards. Similarly, there is a con-
sensus that certain social and economic conditions tend to marginalize
some categories of people, thus increasing their social vulnerability (Mor-
row 1999, Bolin and Stanford 1998, Peacock et al. 2000). Table 2.2 sum-
marizes population characteristics that influence the social vulnerability of
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communities in both positive and negative ways. How these social and
economic factors influence vulnerability, particularly at the household
level, is discussed further in Chapter 3.

The population characteristics associated with social vulnerability
are not randomly distributed throughout the United States. Rather, social
vulnerability tends to be clustered in pockets of high risk. At both ends of
the continuum, rural and urban areas are likely to be home to people who
are socially, economically, and politically marginalized. Not surprising, as
illustrated in Table 2.3, coastal counties tend to have higher-than-average
concentrations of at-risk households.

MEASURING LOCAL VARIABILITY IN VULNERABILITY

In a pilot effort aimed at understanding the underlying dimensions of
social vulnerability and its spatial variability, Cutter et al. (2001) created
the list of population characteristics influencing social vulnerability (the
column on the left in Table 2.2). Using socioeconomic and housing data
from the U.S. Census for 1990, the researchers were able to explain
slightly more than 80 percent of the variation in vulnerability among all
coastal counties in the population characteristics shown in Table 2.2 using
a condensed list of eleven dimensions (Table 2.4). This analysis provides
much-needed empirical support for the establishment of key indicators of
vulnerability, or, in other words, those population characteristics that
enhance or constrain the vulnerability of the human and built environ-
ments at the local level. 

When the factors are summed in a simple additive model, an

Table 2.3 High-Risk Coastal Households in the United States

Group
Percent of Total
U.S. Population

Percent in
Coastal Countiesa

Persons 65 or older 12.4 14.0
Black or African American 12.9 16.8
Hispanic or Latino 12.5 14.2
Female-headed households 12.2 13.6
Renter-occupied housing 33.8 36.3

Source: B. Morrow from 2000 Census data.
a Includes 178 counties on the Gulf and Atlantic coasts.
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overall composite score or social vulnerability index can be computed for
each county. Higher values represent greater relative levels of social vul-
nerability. Nationally, the top five most socially vulnerable counties are
Cameron and Willacy in south Texas; the borough of Manhattan in New
York City; San Francisco; and Charles City, Virginia, along the James
River (Cutter et al. 2001). Cameron and Willacy counties are notable for
poverty, racial mix, age structure, and unemployment characteristics.
Manhattan and San Francisco have high values because of extensive devel-
opment, whereas Charles City has high debt and employment reliance on
infrastructure (transportation and utilities).

Mapping of social vulnerability highlights the variability across
the nation. Among Gulf Coast and Atlantic coastal counties, greater levels
of social vulnerability (higher than the national average) are found in
south Texas and the more urbanized counties in Florida. The New York
metropolitan region also stands out, as does Los Angeles (Figure 2.2).

PUTTING IT ALL TOGETHER: LOCAL EXPERIENCES

One of the best ways to understand the extent of human vulnerability to
coastal hazards is to look at experiences with specific events, the lessons

Table 2.4 Dimensions of Social Vulnerability on U.S. Coasts

Dimension
Percent of Variation among

Counties Explained

Personal wealth and poverty 13.8
Population age structure 13.8
Development of the built environment 12.6
Urban ethnicity 11.6
Gender 5.9
Agricultural 5.5
Native American homelands 4.8
Rapid growth 3.9
Race and unemployment 3.5
Dependent economies 3.4
Infrastructure employment dependence 3.0

TOTAL 81.8

Source: Cutter et al. 2001.
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learned, and how vulnerability was (or was not) reduced consequently.
The remainder of this chapter examines two specific hazard events that
altered the vulnerability of different coastal regions, Northern California
and eastern North Carolina, focusing on factors associated with special
vulnerability.

THE LOMA PRIETA EARTHQUAKE

The Loma Prieta earthquake of October 17, 1989, was the strongest seis-
mic event (magnitude 7.1) to occur in the San Francisco Bay Area since
the historic 1906 earthquake. The event, which occurred during the
evening rush hour, had an epicenter located near Santa Cruz, California.
There were 62 immediate deaths, more than 3,700 injuries, and esti-
mated direct losses exceeding $5 billion (Cutter 2001, Ebert 2000). Two
fortuitous factors contributed to a lower injury and fatality rate than other-
wise would have been expected given the magnitude of the earthquake:
The epicenter was located in an area of relatively low population, and

Figure 2.2 Social vulnerability varies among U.S. coastal counties; the
highest values are found in pockets indicated by dark shading on the
map. Source: Data from the University of South Carolina, Hazards Research
Lab, 2002.
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many people were already home and off the freeways because of the
World Series baseball game that was being played locally.

The hardest-hit areas included Santa Cruz, which lost most of its
downtown business district; the Marina district in San Francisco (built on
unconsolidated sediments and fill); and the Oakland flats, where the ele-
vated section of Interstate 880 collapsed and where many of the fatalities
occurred (Figure 2.3). Nearly 1,000 homes and 366 businesses were
destroyed, and there was damage to an additional 234,000 homes, 1,500
schools, and 3,500 businesses (Ebert 2000). One section of the Bay
Bridge collapsed, closing the bridge for a month. Additionally, a couple of
small highway overpasses over swamps slumped; a landslide closed High-
way 17 for a time until debris was cleared. In some areas such as the
Marina, the earthquake interrupted electricity and water for periods of a
few weeks to two months. However, mass transit suffered only minor
interruptions. The BART system survived undamaged.

Many problems were reported concerning insurance coverage.
Lawsuits in the aftermath of the earthquake alleged that major underwrit-
ers did not give victims all the help they were due, a charge that one major
carrier denied, noting that of more than 27,000 claims totaling $120 mil-
lion, it had received only 28 complaints. It also was alleged that claims

Figure 2.3 The Cypress Street section of Interstate 880 collapsed in
Oakland, California, following the Loma Prieta earthquake. Photo by
S. Cutter.
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adjusters lacked experience or training, and that damage claims were
improperly closed with no or insufficient payment to victims. 

Workers’ compensation was a major source of damages for inju-
ries and deaths. The concept of workers’ compensation is based on liabil-
ity without fault, and although there are specific limitations on payments
(California Labor Code, Section 3600 et seq.), “acts of God” are not
among them. A more complex workers’ compensation issue revolved
around the Cypress Street freeway structure and whether employees were
commuting from their jobs at the time of their injuries. Although courts
have developed the “going-and-coming rule” that excludes workers’ com-
pensation coverage for regular commuters, litigation has yet to resolve
the question of whether there was a business purpose to some of the vic-
tims’ trips.

The Loma Prieta earthquake also brought to light another earth-
quake-related coverage problem. In a then-unpublished decision denying
review of an appellate court decision, the California Supreme Court
rejected a Mill Valley homeowner’s claim that insurance should cover
newly required “code upgrades” (McCorkle v. State Farm Insurance, August
15, 1990). Although the denial of review did not set a legal precedent, it
nonetheless had the effect of requiring the purchase of specific riders
because damage payments only cover “equivalent replacement,” not resto-
ration in-kind of code updates or restoration of the “historic fabric” of a
building.

A year and a half after the Loma Prieta earthquake, many low-
income Bay Area residents still were living in homes with leaking roofs
and unstable foundations. Many homes had serious structural damage
caused by the earthquake that had not yet been repaired. Some commu-
nity groups and low-income homeowners filed an administrative petition
in June 1991. They alleged that the agencies responsible for compensating
homeowners for needed repairs (FEMA and the California Department
of Social Services’ Individual and Family Grant Program) denied low-
income homeowners their fair share of relief. The petitioners demanded
that an oversight committee review cases to identify people who were not
adequately compensated, and asked that additional funds be made available
to these groups. The petitioners also requested that policies be changed so
that the victims of future disasters would not be subjected to reputedly dis-
criminatory practices (California Seismic Safety Commission 1991).

Another problem centered on media coverage. The initial por-
trayal of the 1989 Loma Prieta earthquake in the mass media focused on
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those areas providing the most sensational visual impact, including the
Cypress Street section of the I-880 freeway in Oakland (Figure 2.3), a col-
lapsed span of the Bay Bridge, and damage to buildings in the upscale
Marina District due to liquefaction and/or fire. Once these pictures were
provided to the public, resources and donations poured in, even though
these areas were 40 to 50 miles from the earthquake’s epicenter. It took a
while for national media coverage to focus on the heavily Hispanic areas
in and around Watsonville, the college town of Santa Cruz, and the
largely African-American city of Oakland. The media’s coverage of
the Loma Prieta earthquake inadvertently may have created problems in
the distribution of critically needed resources, lengthening the recovery
process for these residents. This is an excellent example of the sociopoliti-
cal dimensions of vulnerability at the community level.

HURRICANE FLOYD

Throughout most of 1999, the Southeast experienced drought condi-
tions. This all changed in September of that year when three storms, hurri-
canes Dennis, Floyd, and Irene, struck the North Carolina coast, dumping
torrential rains during a six-week period. As Hurricane Floyd moved from
the Caribbean, its Category 5 strength diminished somewhat as it moved
north, taking a path parallel to the southeast coast, first threatening Flor-
ida, Georgia, and South Carolina before finally making landfall near
Wilmington, North Carolina, as a strong Category 2 hurricane.

Hurricane Floyd was unique in many respects. First, the geo-
graphic expanse of the storm and its intensity caught the attention of
emergency management workers and the public as the storm first
approached the Caribbean and then as it made its way north. The track of
the storm meant that residents all along the East Coast were in potential
danger from a landfalling hurricane. The combination of the track paral-
lel to the coast, and the sheer size and intensity of the storm, ultimately
prompted the largest peacetime evacuation in history, with more than 2
million residents leaving the coast, from Florida to Virginia.

The major evacuation routes in the Southeast (especially Inter-
state 95) run parallel to the coast. As the storm moved north and skirted
Florida, I-95 was packed with evacuees making their way into Georgia,
following a path parallel to the storm. Georgians took to the same inter-
state, creating a wave of traffic jams up and down the East Coast. In
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South Carolina, major traffic jams occurred on Interstate 26 out of
Charleston as Low Country residents fled the coast. The wave of north-
ward traffic continued into North Carolina on I-95.

When Hurricane Floyd made landfall on September 15, 1999,
eastern North Carolina already had experienced another hurricane less
than 10 days before. The soils in eastern North Carolina were fairly well
saturated after Hurricane Dennis had stalled offshore for many days, and,
as it moved onshore, had dumped rainfall amounts ranging from 3 to 7
inches (Bales et al. 2000).

Rainfall totals for Hurricane Floyd in portions of eastern North
Carolina and Virginia were as high as 15–20 inches in a 24-hour period.
In some areas, Floyd delivered 12–18 inches of rain, triggering regional
flooding. As the storm moved northward into New England, 24-hour
rainfall amounts ranged from 12 to 14 inches in Maryland, Delaware,
and New Jersey. Central New Jersey, caught between a frontal system and
the remnants of Hurricane Floyd, received extraordinary rainfall amounts,
which triggered the worst flood event in the state in decades.

Among the unusual aspects of Hurricane Floyd, most of the sig-
nificant damage was attributed to inland flooding, not coastal storm surge
or high winds. There were 56 deaths attributed to Floyd in the United
States—the majority blamed on inland flooding (Pasch et al. 1999).

Hurricane Floyd’s impact on eastern North Carolina was unprec-
edented (Maiolo et al. 2001). Most of the watersheds in that part of the
state experienced a 500-year flood event. One of the hardest-hit regions
was the Tar-Pamlico basin and the communities of Greenville, Kinston,
Tarboro, and Rocky Mount. This region of North Carolina is rural and
historically black, with livelihoods based on agriculture. There is a long
tradition of marginalization of these eastern North Carolina communi-
ties, which have some of the lowest income and educational levels in the
state, as well as some of the highest unemployment rates. Many residents,
although owning the land, live in substandard housing or in floodplains.

Much of the region housed significant hog and chicken farms
that were inundated. Rotting carcasses, flooded waste lagoons, and inop-
erative sewage treatment plants contaminated local water supplies for
months and made many of the surface water bodies extremely dangerous
with waterborne pathogens. This hazard was added to the pesticides,
fuels, and other contaminants already released in the floodwaters.

Two months of flooding in this region took a major toll on many
of the African-American communities. Shelters were inadequate at first,
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and the culture of the area meant that many residents were reluctant to
apply for aid from government programs, instead relying on faith-based
organizations for help. Many employers gave residents some time off to
recover, but often this was insufficient to complete the clean-up process,
especially when families remained in the shelters because of high water.
The result was that many residents were forced to make choices between
jobs and taking care of their families. The elderly were hit especially hard.

Two years after Hurricane Floyd and its aftermath, many por-
tions of eastern North Carolina had not recovered and remained just as
vulnerable as they were immediately following the storm, if not more so.
Many residents have resisted relocation out of floodplains and away from
the family homesteads because of a strong sense of place and historic ties
to the community. The town of Princeville illustrates this sense of place as
well as the impact of Hurricane Floyd on these communities (see Box 4.4,
p. 86). The socioeconomic inequities related to disaster assistance and
need have continued, with the historically depressed regional economy
remaining stagnant. The out-migration of youth means that many of
these communities will age and become even more vulnerable. 

State and federal disaster assistance has met with some local resis-
tance. Pride, lack of knowledge, and an unwillingness to leave land that
has been in families for generations play a key role in the refusal of aid.
There has been a non-monetary loss in civic, church, and community
leadership—all of which contribute to the sustenance of the rural area. It
took more than a year for schools to reopen in the region, and putting the
communities back together will take decades. This is a dramatic example
of how patterns of social and economic inequality can affect the ability of
a community to compete in the conflicted post-disaster environment. It
also illustrates the extent to which a cultural group can be tied to a specific
place, albeit a risky one.

CONCLUSIONS AND RECOMMENDATIONS

Conceptually we know many of the social and economic characteristics
that influence human vulnerability at the individual and community level.
The systematic assessment of these characteristics in any given coastal
location will help communities better identify and address human vul-
nerability to coastal disasters. Tools such as the Framework for Assess-
ing Vulnerability (Figure 2.1, p. 30) and the population characteristics
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influencing social vulnerability (presented in Table 2.2, p. 44) will help
identify vulnerable populations, but additional research is needed to better
understand and define the most vulnerable individuals and populations.

� Public and private support should promote research to better
understand how individual factors known to influence human vul-
nerability work, and the findings used by emergency managers and
disaster responders to address the needs of specific groups and places. 

Many of the forces driving coastal development, which increase
the vulnerability of the human, built, and biophysical environments, are
encouraged by federal, state, and local governmental policies and practices
and by fractured jurisdictions in coastal environments. 

� Federal initiatives such as the Robert T. Stafford Disaster
Relief and Emergency Assistance Act, National Flood Insurance Pro-
gram, beach nourishment programs, tax incentives for second homes,
and infrastructure projects, as well as relevant state and local policies
and practices, should be reexamined by legislative and executive bodies
at all levels to reduce their role as possible stimulators of coastal
growth and enhancers of vulnerability in known hazardous areas.
Human and social costs should be part of the benefit–cost analysis
used to determine any project’s viability. Similarly, vulnerability
assessments should be undertaken by all government jurisdictions as
part of regular land use planning and zoning processes.
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Human Impacts of Disasters

 

W

 

hen evaluating

 

 the human impact of coastal hazards, there is a ten-
dency to reduce losses to statistics—specifically, the number of deaths
and injuries attributed directly to the initial impact. Yet, the total effects
are far more extensive. This chapter discusses not only these direct
impacts but also secondary and long-term physical and mental effects,
health and safety, including illnesses and deaths associated with disasters,
and recommends ways to reduce human suffering.

 

PHYSICAL HEALTH AND SAFETY

 

Natural hazards of significant magnitude can result in a variety of short-
and long-term effects on human health and safety. Hazard events present
unique health problems for those unfortunate enough to be in the direct
path of high winds, heavy rain, flooding, or seismic activity. The health
consequences of disasters occurring in coastal communities result prima-
rily from changes—either natural or imposed by humans—in water
quality, the land–water interface, and the built environment.

The public health consequences of natural hazards have been
documented extensively for numerous major disaster events (Noji 1997).
These reports focus largely on “disaster-caused” fatalities, injuries, ill-
nesses, or other adverse health conditions resulting from the direct force
of a hazard, or from events that would not have occurred in its absence
(Council of State and Territorial Epidemiologists 1998). Fewer reports
have addressed indirect impacts, such as those resulting from a preexisting
condition exacerbated by deteriorating, interrupted public health and
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medical services or the disruption of normal public health or medical pro-
grams. People with preexisting illnesses, such as heart conditions or respi-
ratory problems, tend to be at higher risk for illness, injury, or death
during the initial impact or aftermath.

Additional possible impacts sometimes are reported without suf-
ficient information to determine clearly if the effects were related, directly
or indirectly, to the hazard event. With these differing definitions in
mind, the next section reviews the direct and indirect impacts of hazards
on the physical health of people living in coastal communities.
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Despite technological advancements, people continue to die during the
pre-impact, impact, and post-impact phases of disasters, but death rates
and causes have changed. Storms pose the most danger. Of the 860 fatali-
ties reported for the 125 presidentially declared disasters from 1994 to
1998, 92 percent were attributed to climate-related disasters. Of these, 62
percent occurred in wind-related storms, 36 percent in flood-related
storms, and 2 percent in severe winter storms (Jacobson et al. 2000). An
estimated 50 to 100 people die annually from hurricane-related events
(National Weather Service 1993).

Although property damages rose rapidly during the twentieth cen-
tury, deaths from hurricanes decreased dramatically (Hebert et al. 1996).
Before modern developments in forecasting and warning technologies,
drowning accounted for over 90 percent of deaths (Alexander 1993, Orga-
nization of American States 1990). As the death rate has dropped, drown-
ing continues to be the major cause of storm-related deaths (Figure 3.1).

Eight of the 15 deaths that occurred during Hurricane Hugo in
South Carolina and Puerto Rico in 1989 were from drowning (Philen et
al. 1992), as were 36 of the 52 fatalities associated with Hurricane Floyd.
As shown in Table 3.1, two-thirds of the Hurricane Floyd drownings
occurred in motor vehicles trapped in floodwater. Seven additional
drowning deaths, including those of five rescue workers, occurred during
transport by boat when passengers were not wearing flotation devices
(Centers for Disease Control and Prevention 2000). While most of the
casualties from tropical cyclones in the U.S. since 1970 were due to fresh-
water floods, storm surge remains the greatest risk for a large number of
deaths (E. Rappaport, personal communication, 2002).
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Although better forecasting has resulted in more people evacuat-
ing out of harm’s way in advance of storms, many still are caught by rising
floodwaters. Less attention tends to be paid to inland flooding, when
people are caught in low-lying areas or attempt late evacuations using unsafe
routes, often driving through dangerous high water. Recent evacuation

Figure 3.1 Flooding has been the leading cause of U.S. storm deaths
in recent years. Source: Edward Rappaport, chief, Technical Support Branch,
Tropical Prediction Center, Florida International University, 2002. 

 

Table 3.1

 

Deaths Related to Hurricane Floyd in North Carolina 
(by cause of death)

 

Cause of Death Number
Percent
of Total

Drowning 36 69
In motor vehicle 24
In boat 7
As pedestrian 4
In house 1

Motor vehicle crash (excluding drowning) 7 13
Myocardial infarction 4 8
Fire (burns and trauma from escape attempts) 2 4
Hypothermia 1 2
Electrocution 1 2
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 Centers for Disease Control and Prevention, 2000.
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experiences, such as those reported for Hurricane Floyd (in which thou-
sands of cars were gridlocked on highways for hours), are causes for major
concern among emergency managers because thousands could die if
caught in such situations when a storm comes ashore.

Other hazard-related deaths are caused by structural collapses of
residences, especially mobile homes, and by trees falling on or near resi-
dences, places of employment, or occupied motor vehicles. In earth-
quakes, deaths occur when people are crushed by building materials, hit
by projectiles from unsecured objects, fall, suffer burns, use gas generators
improperly, or sustain trauma during escape attempts (Centers for Disease
Control and Prevention 2000, Noji 1997, Philen et al. 1992). In some
instances, fatalities and injuries result from a secondary event, such as a
tornado spawned by a hurricane (Centers for Disease Control and Preven-
tion 1993).
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Beyond those caused by direct impact, deaths related to a hazard event
continue to occur for some period afterwards, as people work to put their
lives and communities in order. Fatalities and injuries among workers
during cleanup and reconstruction result largely from electrocution
caused by the improper use of generators, lacerations from chain saws,
trauma sustained because of structurally unsafe dwellings or weakened
trees, and asphyxiation during entrapment under uprooted trees (Philen
et al. 1992, Noji 1997). Deaths from carbon monoxide poisoning have
been attributed to the improper use of generators in households without
power (Centers for Disease Control and Prevention 2000). Heart
attacks—probably from exertion—during structural repairs and while
clearing debris account for additional deaths (Centers for Disease Control
and Prevention 1996). Injuries frequently result from the use of heavy
equipment.

Of the more than 2,000 patients with nonfatal hurricane-related
injuries or illnesses seen in South Carolina in a two-week period immedi-
ately after Hurricane Hugo, about 88 percent were treated for their inju-
ries, nearly one-third of which were related to the use of chain saws
(Brewer et al. 1994). One study of a hospital emergency department
reported hydrocarbon or bleach poisoning among children during the
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clean-up phase (Quinn et al. 1994). After hurricanes Hugo, Opal, and
Floyd, the proportion of medical problems at emergency rooms associated
with insect bites increased substantially (Centers for Disease Control and
Prevention 1996, Brewer et al. 1994). Sprains, contusions, and fractures
constituted the remaining spectrum of minor injuries. Hypothermia and
dog bites also occurred in excess of the usual incidence (Centers for Dis-
ease Control and Prevention 2000).
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Additional health problems result from detrimental environmental condi-
tions. Respiratory illnesses have been documented in connection with
numerous hazard events and may be exacerbated by exposure to extreme
temperatures and conditions during displacement and cleanup (Figure
3.2). Dust from damaged buildings can cause eye and respiratory tract
irritations. Mildew, mold, ash from burning debris, and construction dust
can aggravate asthmatic conditions and other breathing-related problems.
Aside from physically affecting air passages and lungs, dust may be con-
taminated with asbestos and other toxic materials, posing an additional
environmental hazard to rescue and clean-up personnel.

Figure 3.2 Wearing protective clothing, volunteer cleanup crews
move from house to house in Tarboro, North Carolina. Source: Dave
Saville/FEMA News Photo.
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Respiratory illnesses increased in south Dade County, Florida,
during the first five weeks after Hurricane Andrew (Lee et al. 1993). Sim-
ilarly, outbreaks of self-limiting respiratory and gastrointestinal illnesses
occurred in shelters in North Carolina after Hurricane Floyd (Centers for
Disease Control and Prevention 2000). The number of asthma cases, in
particular, increased substantially.

The risk of waterborne disease is high (Mallin et al. 2000).
Flooding increases the potential for environmental contamination when
inundated toxic waste sites release harmful chemicals stored at ground
level (Showalter and Myers 1994). Floodwaters may flush agricultural
chemicals and pesticides into residential areas and rivers, resulting in ele-
vated levels of chlorinated and organophosphate pesticides in study ado-
lescents (Balluz et al. 2001). Illnesses occur when water treatment and
sewage disposal systems are disrupted, thereby affecting water quality and
food safety. In these situations, waterborne diseases may be transmitted,
with outbreaks of such diseases expected in areas where they are endemic
(Noji 1997).

In 1996 in southeastern North Carolina, the risk for human
illness from severe water-quality problems was heightened when post-
hurricane flooding caused massive amounts of swamp water to be diverted
into river channels, power failures at sewage treatment and pump stations
diverted raw sewage into rivers, and breaching of several swine waste
lagoons diverted large quantities of concentrated organic waste into river
systems (Mallin et al. 1999). Thousands of aboveground fuel tanks broke
away in the flooding after Hurricane Floyd (Federal Emergency Manage-
ment Agency 2001).

Although studies are few, long-term health effects have been
observed after flooding. A cluster of deaths attributed to leukemia and
lymphoma and a cluster of abnormal reproductive outcomes were
reported related to a flood event in a river valley in western New York in
1972 (Janerich et al. 1981). Illnesses and defects were attributed to high
levels of natural background radiation in surface rock deposits, radiation
from a nearby nuclear processing plant, and radiation suspected to have
originated from a well.

In summary, although the death and injury toll from coastal haz-
ards has been reduced dramatically in spite of increased coastal urbaniza-
tion, considerable cause for concern remains. The potential for loss of
human life would be enormous if, for example, a Category 5 hurricane hit
an urbanized coastal area directly. If major mitigation efforts are not
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undertaken beforehand, the death toll is likely to be higher than anything
experienced in modern history. The good news is that many, if not most,
of the deaths and injuries that occur in the aftermath of a hazard event
can be avoided with proper warning, education, and response. Some spe-
cific ideas for reducing deaths and injuries are provided at the end of this
chapter (p. 76–77). Some, such as better evacuation procedures, require
major public initiatives and expenditures, whereas others require educa-
tion to change risky behavior, such as driving through high floodwaters or
using chain saws improperly.

 

MENTAL HEALTH

 

Although most people exhibit no lasting mental or emotional effects after
experiencing a disaster event, some do. For every person physically injured,
there may be anywhere from four to 20 psychological victims, and these
can be more difficult to identify. Most people show some signs of stress as
normal responses to a very abnormal event, but these usually resolve natu-
rally over time (American Psychiatric Association 2000).
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People tend to display a range of emotional reactions to a disaster event that
can be divided loosely into four phases, as summarized by Weaver (1995):

 

Heroic Phase:

 

 Beginning immediately after the event, people
tend to work together to do whatever is necessary, even risking personal
danger to assist in the rescue of strangers or to salvage property. Relief
workers and victims can experience adrenaline rushes that enable them to
perform unusual feats of strength or endurance, often working long hours
without adequate rest or nutrition.

 

Honeymoon Phase:

 

 During this phase, which may last for sev-
eral weeks, there is an outpouring of relief efforts and supplies, and vic-
tims are openly grateful. They may be highly optimistic about their ability
to recover quickly, tending to underestimate the impact of their losses.
Community spirit and altruism is common, with neighbors pitching in to
salvage possessions and to share resources.

 

Disillusionment Phase:

 

 Within a few weeks, reality sinks in, as
people grow impatient with long lines, waiting periods, and bureaucracies.
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Competition for scarce resources replaces the cooperative spirit of the
early aftermath. Some feel betrayed as assistance falls short of expecta-
tions. Others are victimized a second time by unscrupulous contractors,
price gouging, high interest rates, changes in zoning regulations, bankrupt
insurance companies, and a shortage of building materials or qualified
repair and construction services. Anger, frustration, and helplessness may
turn into despair, depression, and hopelessness that can persist for years.

 

Reconstruction Phase:

 

 This period usually begins several months
after the event and becomes the “new normal” state. Normal functioning
begins to be reestablished, and life settles into new patterns.

Although homes and public buildings may be rebuilt, businesses
reopened, and roads and bridges repaired, the community is never quite
the same. Some structures are not rebuilt, some families never return, and
some businesses remain closed. Many people forever mark time differ-
ently, describing events as either before or after the disaster.

 

S

 

IGNS

 

 

 

OF

 

 S

 

TRESS

 

Signs of post-disaster stress are typically short-lived, but severe reactions
may last from 18 to 36 months (Solomon and Green 1992), and up to six
years if the disaster is due to human-induced factors (Healey 2001). The
effects of post-disaster stress can show up in a variety of ways, which the
American Psychiatric Association (2000) has divided into four general
categories:

 

Emotional Reactions:

 

 Victims may experience depression, lin-
gering fear and anxiety, shock, and numbness, often characterized by
blank stares. Some grieve, whereas others feel guilt and shame, either at
their lack of adequate preparation or at having lost so much less than
others have. They may be embarrassed at accepting “charity.” They may
feel anger, resentment, or restlessness. Sounds, sights, or smells can trigger
sudden and unwelcome memories, along with strong emotional reactions
(see Box 3.1).

 

Behavioral Problems:

 

 Mood swings, suspicion, irritability, and
apathy can occur. Some victims turn to the numbing effects of alcohol or
other drugs (Solomon and Green 1992). Reactions such as post-traumatic
stress disorder and depression have been documented. Less is known
about suicide; although the authors of an often-cited suicide study (Krug
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et al. 1998) later retracted some U.S. results, they stand by their analysis
of data from 70 countries affected by two disasters that documented an
increased suicide rate (Bowman 1999). Talk of suicide, expressions of
excessive guilt or anxiety, and substance abuse are all warning signals
requiring immediate professional attention. There is growing evidence
that domestic violence increases after a major disaster, sometimes escalat-
ing in relationships in which it already existed (Wilson et al. 1998, Enar-
son and Morrow 1997).

 

Cognitive Effects:

 

 Some victims have difficulty making realistic
recovery plans or even participating in clean-up efforts because of confu-
sion, disorientation, and indecisiveness. Some suffer memory loss or have
short attention spans (Solomon and Green 1992). Relief workers may
have to repeat assistance application instructions several times. Anxiety
can reduce productivity at work or school (Weaver 1995).

 

Physical Symptoms:

 

 Tension, fatigue, edginess, sleep difficulties,
aches and pains, rapid heart rate, nausea, change in appetite, and loss of
libido all have been linked to trauma from disasters. Some people experi-
ence nightmares in which they relive the experience (Weaver 1995).
Heightened rates of abdominal problems, amnesia, paralysis, fainting,
and double vision have been reported in hurricane victims (Escobar et al.
1992). Evaluations one year after Hurricane Andrew revealed that many
victims had sleep disturbances. Those with prior sleeping problems were
more likely to develop post-disaster stress problems (Mellman et al.
1995). Most symptoms are short-lived, but some stress-related problems,
such as increased respiratory, cardiac, and digestive symptoms, have been
documented up to five years after a disaster (Krug et al. 1998).

 

Box 3.1

 

Memories and Fears

 

A year after the Venezuelan mudslides in 1999, survivors became
fearful of being separated from their families every time rain clouds
appeared. The sound of rain and the smell of mud instantly brought
back the frightening memories (Kriner 2000). Residents of South Flor-
ida reported five years after 1992’s Hurricane Andrew that they felt
they would never lose the fear and apprehension they experienced
every time a storm appeared. One couple noted that even the family
dog whimpered and cried when a storm approached (Neal 1997).
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BLENDING OF PHYSICAL AND EMOTIONAL PROBLEMS

 

The line between physical and mental health problems is not always clear.
Stress and disrupted eating and sleeping patterns can exacerbate symp-
toms associated with chronic health problems, such as diabetes, asthma,
cardiac problems, ulcers, and seizure disorders (Weaver 1995). South
Florida residents directly exposed to the fury of Hurricane Andrew
reported higher rates of relapse and recurrence of chronic diseases than
did residents of areas that experienced less direct impact (Lutgendorf et al.
1995). Level of emotional stress was the single strongest predictor of the
probability and severity of exacerbation of pre-disaster health problems
and the extent to which normal functioning was worsened. Those who
benefited from optimism and good social supports had significantly lower
rates of illness after the hurricane.

Many factors in the post-disaster environment can make it
extremely difficult for people to cope and to carry out routine recovery
tasks. Community disruption, changes in routine, loss of social supports,
rumors, misinformation, and further bad weather can be additional stressors.
It can take weeks, months, or even years to overcome completely the
effects of disaster trauma, and, even then, there can be a recurrence of
symptoms during stressful times such as divorce, retirement, or loss of a
loved one (American Psychiatric Association 2000).  

 

F

 

ACTORS

 

 A

 

SSOCIATED

 

 

 

WITH

 

 P

 

SYCHOLOGICAL

 

 E

 

FFECTS

 

Some factors associated with psychological effects have to do with the
characteristics of a hazard event, and others with the personal circum-
stances of those affected (Healey 2001, American Psychiatric Association
2000, Rekenthaler 1999, Krug et al. 1998).

 

Nature of Hazard Event

 

Certain types of disaster experiences tend to be especially stressful. Hazard
events with the following characteristics have been associated with high
emotional impact:

 

�

 

Severe impact

 

�

 

Long duration
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�

 

Lack of warning

 

�

 

Occurrence of injuries and deaths

 

�

 

Darkness, power outages

 

�

 

Possibility of recurrence

 

�

 

Widespread community destruction

 

�

 

Human-induced as opposed to natural cause

Some of these characteristics are self-explanatory. People who
endure a severe and long-lasting hazard that results in many deaths clearly
are at high risk for emotional problems. Sudden events, especially if there
is a chance they will occur again—such as earthquakes and aftershocks—
are more traumatic than events such as hurricanes, for which there is
more time to prepare.

Dark nights associated with long periods of power outages can be
frightening. Although the psychological consequences of personal prop-
erty loss tend to be relatively short-term, lasting less than one year for
most people, exposure to widespread community destruction has been
found to have a longer-term impact (up to two years), regardless of indi-
vidual loss (Solomon and Green 1992). Living in a devastated neighbor-
hood lacking familiar sights, services, and people can be depressing and
stressful, even when a person’s own home has escaped damage. If their
own and their neighbors’ homes have been destroyed or badly damaged,
people can have an especially difficult time coping, particularly during
long recovery periods.

Human-induced disasters, such as terrorist attacks, gas leaks, or
other technological events, tend to affect people more than do natural
ones. The psychological effects are likely to be greater and more long last-
ing. As described by Erikson (1994) in 

 

A New Species of Trouble

 

, disasters
caused by human action are more likely to be preventable and thus more
difficult to accept when they occur.

 

Personal Factors 

 

Certain attributes, backgrounds, and life experience factors leave some
people more vulnerable than others to mental health effects:

� History of previous mental health problem
� Recent or disaster-caused death of a loved one
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� Direct exposure to the more horrific aspects of a disaster, includ-
ing death and mass devastation

� Living alone or lacking adequate support systems
� Renting rather than owning a home
� Lack of resources (e.g., money, education, physical health) to

respond to damage and hardships
� Lack of personal preparedness, resulting in self-blame for the

hardships endured by self and loved ones

Several of these factors require some explanation. Homeowners
tend to have insurance and other resources to help overcome losses, and
they tend to have more control over repair or relocation decisions than do
renters. More assistance programs are available to help homeowners.
Renters lack control over the circumstances of their housing, including
whether hazard mitigation actions are taken. Renters make up the major-
ity of the dislocated found in tent cities and temporary housing, living
under very stressful conditions after major disasters. In tight housing mar-
kets in areas with heavy destruction, landlords often raise rents beyond
the reach of former tenants.

Activities such as assembling emergency supplies, making evacua-
tion plans, and taking mitigation actions to safeguard homes and families
provide some sense of control over the situation and can help insulate a
person from emotional trauma (Healey 2001). As an example, those liv-
ing in high-risk coastal areas can take a number of precautions against
hurricanes, including protecting windows. Yet, according to a recent sur-
vey, 62 percent of Florida’s homeowners have no window coverage or
shutter system (Peacock et al. 2001). Another study revealed that only 41
percent of high-risk hurricane residents reported having an evacuation
plan (Healy 2001).

POPULATIONS AT RISK FOR
HEALTH-RELATED PROBLEMS

Human vulnerability in general tends to be associated with limited
resources or options. As discussed in Chapter 2, certain coastal residents
tend to be more vulnerable to the effects of hazards and thus at higher risk
for death, injury, and mental health problems. Although a great deal of
variability exists within groups, evidence from past events confirms that
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several categories of coastal residents tend to be at higher risk for human
impacts.

THE ELDERLY AND THE DISABLED

Vulnerability among the elderly varies significantly with age, health, fam-
ily status, and economic resources, but older residents as a group are more
likely to lack the physical and economic resources necessary for effective
response and recovery and are more likely to suffer health-related conse-
quences (Figure 3.3) (Tobin and Ollenburger 1993, Russell and Cutrona
1991, Huerta and Horton 1978). Older residents tend to be reluctant to
evacuate to escape hurricanes (Gladwin and Peacock 2000), creating a
higher potential for injury and loss of life. Changes in daily routines and
landscapes following an event can be especially disorienting. The loss of
sentimental items, such as photos, the family Bible, or antiques, may be
felt acutely as a loss of precious ties to their past (Weaver 1995).

Long-term adult living facilities and hospitals pose serious chal-
lenges during hazard events. When frail elderly are forced to evacuate or
relocate, the trauma can be life threatening. There is no official record of
premature deaths due to a disaster, but some evidence suggests that they
do occur. There was a rise in the death rate in the months following Hur-
ricane Andrew, perhaps attributable to the stress of daily living in a

Figure 3.3 Older adults can find it particularly difficult to cope with a
hazard event. Source: FEMA News Photo.
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destroyed community (Morrow 1997). Anecdotal accounts and logic lead
to the conclusion that many of these were likely premature deaths of frail
elderly residents.

CHILDREN 

The vulnerability of children is self-evident, and many studies have exam-
ined the psychological effects of disaster events on them (Shannon et al.
1994, Jones et al. 1993, Green et al. 1991). Major hazard-related events
often cause behavioral changes in children, including sleep disturbances
(Weaver 1995). Many react with fear and are anxious about a recurrence.
Adolescents are prone to bouts of depression and anxiety, whereas
younger children demonstrate regressive behaviors, such as thumb suck-
ing and bedwetting, associated with earlier developmental stages. Chil-
dren may be less resilient than many assume, and they may experience
confusion and loss at a time when their parents are absorbed in the clean-
up process and obtaining recovery assistance.

Children who have no opportunity to talk out their feelings
about an event can develop feelings of guilt, shame, or being unloved
(Center for Mental Health Services 2000). Studies show that parents
often fail to recognize signs of distress, particularly anxiety, in their
children (Solomon and Green 1992). Children tend to take cues from
the reactions of parents and other authority figures; thus, parental dis-
tress can largely determine a child’s reactions (Solomon and Green
1992).

Children may avoid school; a delayed return can lead to the
development of phobias and other problems. When buildings are dam-
aged or used as shelters, schools may be closed and students bused to
unfamiliar buildings to attend class with unfamiliar peers, further adding
to the stress (Weaver 1995). Some parents become overprotective and
fearful of being separated from their children, so they may be reluctant to
allow them to return to school (Kriner 2000). Parents absorbed in their
own trauma and recovery activities may have little energy left for their
children’s emotional needs. Single parents in particular may have little
time to deal with the emotional issues their children face. Several studies
indicate there are gender differences, with young girls appearing to be
more adversely affected emotionally (Center for Mental Health Services
2000, Solomon and Green 1992, Burke et al. 1986).
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Typical reactions of children to disasters are listed in Table 3.2.
The onset and duration of these reactions vary with each child, but most
would be considered normal as long as they do not persist for more than two
to three months. Many factors influence the extent to which a child will be
affected, including proximity to the danger, severity of the event, type of
personal losses, and reactions of adult role models. It should also be men-
tioned that some positive experiences and reactions could also occur. Chil-
dren can also be empowered when helping with cleanup and recovery work.

WOMEN

As will be discussed in more detail in the next chapter, there is a growing
body of literature related to women and disasters (Morrow and Phillips
1999, Enarson and Morrow 1998, Fothergill 1996, Morrow and Enarson
1996). Continuing social role expectations result in women bearing most
of the responsibility for domestic and caregiving tasks, and these become
more difficult when disaster strikes. Women tend to suffer more serious
emotional distress than do men (Van Willigen 2001), partially because
the physical and emotional effects of housing losses have greater implica-
tions for women (Enarson 1999). Dislocated women may be more
strongly affected by the disruption in friendships and kinship networks.
See Figure 3.4.

Following Hurricane Floyd, women in counties with moderate
to severe flooding reported lower levels of social support and purpose to
their lives than did women living elsewhere. Studies of Gulf Coast resi-
dents after Hurricane George showed a significant deterioration in social
support during the post-impact period (Adola 1999). The loss of support
systems can be a factor in the higher rates of depression among women
(Van Willigen 2001).

In contrast, there is evidence that some men feel stronger and
perceive a greater sense of purpose in their lives following a disaster, espe-
cially if they are active in the home repair and recovery process (Van Wil-
ligen 2001). This coincides with research findings that white males, in
particular, tend to be less concerned about hazard risks in general, maybe
“because they are more involved in creating, managing, controlling and
benefiting from technology and other activities that are hazardous” (Slovic
2000, p. xxxiv). In other words, they are more likely than women to feel
they have power and can control situations. On the other hand, men who
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Table 3.2 Typical Reactions of Children to Disasters

Age of Child Reaction

Preschool Crying
Confusion
Clinging
Eating problems
Immobility
Sadness 
Irritability
Speech problems
Baby talk
Sensitivity to loud noise
Nightmares/night terrors
Fear of animals, darkness
Fear of rain or thunder
Loss of bowel/bladder control
Afraid to sleep alone or without lights
Fear of being left alone
Fear of strangers
Need help with feeding
Need help to dress

6–11 years old Irrational fears
Headache
Nausea
Visual problems
Hearing problems
Disobedience
Distractibility
Fighting
Trouble concentrating
Peer problems
Social withdrawal
School problems
Inability to enjoy previous fun activities

12 –17 years old Headaches 
Other physical complaints
Confusion
Depression
Suicidal ideation
Social isolation
Poor performance
Aggressive behavior
Withdrawal
Sleep disturbances
School problems
Antisocial behavior (stealing, vandalism)

Source: Weaver 1995 (from the work of Lystad 1985 and Farberow and Gordon 1981).
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feel stressed often find it more difficult to ask for and accept help, espe-
cially mental health counseling.

MINORITIES AND THE POOR

Disasters are not equal-opportunity events. Effects are likely to be greater
than average for minorities and the poor. Storm mortality rates are typi-
cally relatively high among the poor, who are more likely to live in sub-
standard housing located in floodplains and other vulnerable locations
(Blaikie et al. 1994). Although the data are sometimes contradictory,
mortality rates also tend to be relatively high among minorities (Bolin and
Bolton 1986, Bates et al. 1963). Their homes tend to be less well-built
and maintained, devoid of disaster mitigation initiatives, and thus less
safe. Therefore, it is reasonable to assume that these homes are more likely
to sustain damage and become unsafe.

After a major event, minorities and/or poor survivors are more
likely to live in temporary and or damaged housing, often under difficult
conditions for long periods, with high potential for depression and emo-
tional problems, violence and relationship problems, and health problems
such as respiratory illnesses (Morrow 1997, Phillips 1993). African-
Americans, the poor, and the disabled remained in shelters longer than
other residents did after hurricanes Bertha, Bonnie, and Floyd (Hazards

Figure 3.4 The physical and emotional effects of housing loss can be
especially difficult for women. Source: Andrea Booher/FEMA News Photo.
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Workshop Summary #16 2000). Uninsured losses, unemployment, loss
of public transportation, and other lost services can have especially devas-
tating health effects on those lacking the resources to get through a crisis
in a timely manner.

The disaster resiliency of a community revolves around the abil-
ity of all residents to afford secure housing. In poorer communities, this
might necessitate the availability of low-interest mortgage loans; disaster-
resilient, government-subsidized housing; and other housing and hazard
mitigation incentives. Although the NFIP provides moderately priced
flood insurance, insurance against earthquakes, wind, and other hazards is
not as readily available. When minority homeowners are insured, the
agencies are likely to be marginal or unstable (Peacock and Girard 2000).
Low-income elderly homeowners often drop their insurance to pay for
more pressing needs, such as food and medicine.

There is a growing theoretical approach to disaster mitigation that
focuses on the root causes of vulnerability within a society, such as poverty,
exploitation, and marginalization (Anderson 2000). For a community to
be truly disaster-resilient, all citizens need access to affordable means with
which to mitigate and respond. It seems inconsistent in a democratic soci-
ety for a safe home environment to be available only to those who can
afford it (Boyce 2000). As stated by Phillips (2002, p. 9), “To reduce loss
of life and injuries and to protect property, we must reduce vulnerability
based on ethnicity, culture, national origin, disability, age, gender, or social
class. If we want to reduce vulnerability, we must work for justice.”

An important first step is to understand how social and economic
conditions place certain categories of residents at a disadvantage, and then
to determine where these groups tend to be clustered in a given local com-
munity, how their circumstances can be improved, and how they can best
be mobilized on their own behalf. This requires not only collecting census
and other data, but also seeking out and engaging neighborhoods and
groups to identify local vulnerabilities collaboratively. The next step is
to collaborate with these local groups to help them use their capacities to
reduce risks and improve their ability to respond to coastal disasters.

EVACUATION BEHAVIOR

Hurricane Floyd led to massive evacuations along the entire southeastern
coast of the United States. Whitehead et al. (2001), in Facing Our Future:
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Hurricane Floyd and Recovery in the Coastal Plain describe the dynamics of
disaster evacuation behavior. The paper states “understanding hurricane
evacuation behavior and the ability to make informed predictions based
on that behavior is an important tool for emergency managers. The man-
ager issues evacuation orders, reverses highway lanes, closes bridges, and
makes other decisions that directly concern evacuees.” Information is
essential for emergency planners to understand why people behave the
way they do and the economic impacts of their behavior during disasters.

For evacuees along the Atlantic Coast (Figure 3.5), Hurricane
Floyd was a false alarm. Evacuation costs were incurred without a corre-
sponding increase in personal safety. The research done for the Whitehead
et al. (2001) paper compared evacuation behaviors from Hurricanes Bon-
nie, Dennis, and Floyd. They found that evacuation decisions depend on
such things such as pet ownership, receiving evacuation orders, and
whether or not residents lived in a mobile home. Important factors in
determining evacuation for Bonnie were the risk of flooding, gender, and
levels of education, while race was an important determinate for Dennis.
Unfortunately, not all residents in storm surge zones evacuate. And, some
residents who are not at risk from flooding evacuate their homes, causing
traffic problems and overflows at shelters and motels. Whitehead et al.
(2001) recommend that pet-friendly shelters and motels be created so
pet owners would feel more comfortable about leaving their homes.

Figure 3.5 The exodus continued in the few hours before Hurricane
Floyd hit Wilmington, North Carolina, with most off the traffic headed
west out of harms way. Source: Dave Gatley/FEMA News Photo.



76 human links to coastal disasters

Education about the risk of flooding would also improve the evacuation
decision process.

CONCLUSIONS AND RECOMMENDATIONS

Not enough is known about the unique mechanisms that lead to specific
deaths, injuries, and illnesses associated with disasters. Current informa-
tion tends to be sketchy, particularly concerning the situational details
associated with disasters and information about victims. To develop effec-
tive education, mitigation, and response programs, planners need a better
understanding of situations that arise during disasters and health impacts
on target populations.

� New methodologies and research initiatives should be devel-
oped by the Centers for Disease Prevention and Control and other
related organizations to better quantify and describe health-related
outcomes of coastal disasters, identifying populations most at risk for
specific problems.

There is a growing body of evidence that many—indeed most—
of the deaths and injuries associated with coastal hazards do not occur at
the time of direct impact. In most hurricanes, the greatest havoc is cre-
ated, not by winds and coastal surges, but rather by inland flooding.
Cleanup and reconstruction activities also can be very dangerous, as evi-
denced by the number of chain saw accidents, falls from roofs, and other
accidents reported. Because of a general lack of systematic recording, the
actual number of accidents is likely to be much higher than is suggested
by the data.

� At all levels, from federal to local, education and outreach pro-
grams should be developed to target lesser-known dangers from
cleanup and reconstruction activities such as drowning as a result of
driving in hazardous areas after a storm, or not using flotation devices
during flood rescues and injuries from the inappropriate use of chain
saws, generators, and other equipment in the aftermath of an event.

The multistate traffic gridlock that occurred when millions
attempted to evacuate before Hurricane Floyd highlighted the dangers
associated with mass evacuation. More effective ways must be found to
help people realistically assess and respond to the risks, prevent unnecessary



human impacts of disasters 77

evacuation, provide safe sanctuaries closer to home, and better manage
the safe evacuation of those who should leave.

� Evacuation issues should be part of land use decisions in
coastal areas. Federal and state transportation agencies need to
develop multi-state evacuation policies and plans for coastal areas.
More research is needed to better understand how people make evac-
uation decisions. Technologies, such as computer modeling and the
visualization of the effects of storm surge and flooding in specific
locations, can help citizens evaluate their level of risk. Extensive edu-
cation programs should be implemented to assist people in coastal
areas to make wiser evacuation decisions, emphasizing the hazards of
unnecessary or untimely evacuation. Alternatives, such as home shut-
tering and safe local shelters, should be promoted through loan pro-
grams, public shelter funding, and other government incentives.

The importance of social support systems in combating the men-
tal health effects of disasters has been well established. People recover
more quickly when they are embedded in social networks of family,
friends, and neighbors.

� Response agencies at all levels should pay special attention to
promoting and protecting social networks when planning policies
and community response programs. To the extent possible, family
and neighborhood groups should be kept together when temporary
sheltering or housing is assigned. Programs and facilities should be
planned to promote formal and informal social interaction in the
aftermath of a disaster.

There is no substitute for mitigation and preparedness. Not only
is the impact likely to be reduced, but the psychological consequences
associated with injury and damage is also lessened. Even when a person’s
home is damaged in spite of mitigation actions, the emotional impact
tends to be lessened because those efforts had been made. People do best
when they have the knowledge, resources, and opportunities to take miti-
gation and response actions on their own behalf.

� Mitigation measures need to be reexamined by taking into
account a broader set of impacts, including the social costs of disas-
ters. Those initiatives shown to be cost effective should be expanded
through educational and outreach programs, special incentives, and
resources to assist high-risk populations.
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4

 

Community and 
Institutional Impacts

 

I

 

t is often said

 

 that disasters tear apart the social fabric of communi-
ties. The destruction and disruption caused by a major hurricane, flood,
or earthquake can virtually close down a community, including its institu-
tions and social networks, making it difficult, if not impossible, for people
to continue with the routines of daily life. Some effects are short-term,
erased when roads are cleared, utilities repaired, and businesses reopened.
Other effects take longer to disappear or may change a community
permanently—for better or worse. This chapter examines how the major
institutions that serve communities can be affected when a coastal region
sustains severe impacts from a disaster.

 

POLITICAL INSTITUTIONS

 

Every major natural disaster seems to be followed by a “political disaster.”
Most governments, particularly at the local level, are not prepared to deal
adequately with the heavy demands. In the past, municipalities rarely
have had adequate disaster plans in place, and, even when prepared for
immediate emergency and relief needs, most have not planned for recov-
ery, much less for incorporating mitigation initiatives into reconstruction
projects.

Local governments take a variety of forms in the United States—
city or municipality, county, district, parish—and there is considerable
variation in the extent to which they are autonomous, have adequate tax
bases, provide local services, and possess power within the larger structure
of state politics. This variation often leads to uneven recovery patterns
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within the same general region. People tend to associate Hurricane
Andrew with Homestead, Florida, yet most of the damage occurred out-
side Homestead’s city limits in unincorporated Dade County, areas that
received far less attention during relief and recovery. This was in large part
due to the city’s relations with other governmental entities. Political savvy
played a role as well. Within days of the storm, the city of Homestead
employed a public relations firm to get the word out about conditions
there. The only other incorporated municipality in the heavily affected
area was Florida City, a largely African-American community lacking sim-
ilar power and resources. Its experiences mirrored those of Santa Cruz and
Watsonville, California, after the Loma Prieta earthquake, when media
attention was focused on San Francisco (Sibley 1995). Interestingly, Flor-
ida City received fewer FEMA grant funds per capita than did Home-
stead, even though its needs were equal or greater (Dash et al. 1997).
However, the long-term recovery process has been difficult for the city of
Homestead, largely because of the void created by management losses and
leadership changes in the aftermath. In contrast, Florida City has a strong
mayor who has been in continuous service and has been successful in
attracting new economic interests, again pointing to the important role of
local government at all stages of disaster response.

States vary in political power as well as the extent to which emer-
gency response and disaster management responsibilities are emphasized
and funded. As might be expected, high-risk coastal states, such as Cali-
fornia, Florida, and North Carolina, tend to place a higher priority on emer-
gency management than do other states, and they also tend to be better
organized to respond and get federal resources moving into their states when
needed. Leadership on key congressional committees can be an important
advantage in getting federal disaster declarations and appropriations.

Regardless of how well the system is organized, the inevitable
chaos of the immediate aftermath, the competitive nature of the recovery
process as it is played out in the United States, and the painfully slow pace
of the process—even under the best of circumstances—result in a great
deal of human suffering. The many contingencies and different sets of cir-
cumstances result in winners and losers; invariably, many people will be
unhappy with both the pace and results. These people tend to blame
someone, and those held responsible, in turn, tend to blame someone
else. The political implications are many.

Public officials usually withstand the worst of the finger pointing.
In his discussion of disaster politics, Olson (2000) offers six disaster
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excuses often used by public officials to deny personal responsibility: (1)
blaming the event, (2) blaming “the previous guy,” (3) blaming the con-
text, (4) blaming “us all,” (5) blaming “them” up/down there, and (6) the
plea of ignorance. As examples, Downton and Pielke (2001) note that a
former FEMA director suggested that climatologic changes and freak
weather events play a principal role in the increased frequency of presi-
dentially declared disasters. In blaming the event, there is a tendency to
overplay the occurrence—in essence, calling any hurricane that causes
major damage the “big one,” as was the case with Hurricane Andrew, even
though it was far from the event of an emergency manager’s worst night-
mares in terms of size, strength, and rainfall. One national study explains
the rising cost of natural hazards as “part of an inevitable consequence of
population growth and rising wealth” (Natural Hazards Caucus Work
Group 2001), essentially blaming these hazards on everyone, or at least
those who live along the coasts who have enjoyed an increase in living
standard. Federal authorities point to the need for stronger state building
codes, and states in turn point out that codes and code enforcement are
primarily the responsibility of local governments.

It is not unusual, and in fact is quite typical, for this “blame
game” to result in political change. Nearly every disaster has an example
of a public “scapegoat.” The defeat of the reelection bid of the governor of
the U.S. Virgin Islands was largely attributed to perceptions of leadership
failure after Hurricane Hugo in 1989. Santa Cruz has had four city man-
agers since the Loma Prieta earthquake, a turnover largely attributed to
unhappiness with the recovery process.

The distribution of resources coming into a stricken community
also takes on a political dimension. Incumbents may not be able to resist
the temptation to use this opportunity to bestow political “gifts” on the
favored. There is a tendency for presidents to award funds to states based
on factors other than need (Downton and Pielke 2001, Sylves 1996).
According to Platt (1999), the only federal program that is needs based is
the individual assistance program administered by FEMA. Yet, even the
distribution of those funds can take on a political dimension, at least in
terms of timing. Just days after Hurricane Andrew, FEMA field operatives
were instructed to “fast track” as many loan and grant applications as pos-
sible, even though there were very few stores or banks open for business
within 20 miles. Some attributed this haste to the presidential election
going into its final days (Polny 1993). Even federal mitigation initiatives,
such as Project Impact, became highly politicized (Box 4.1).
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The federal funds distributed following a presidentially declared
disaster serve to boost a local economy, at least temporarily. Under the
Stafford Disaster Relief and Emergency Assistance Act of 1993, the fed-
eral government provides funds to cover at least 75 percent of the costs of
rehabilitating public facilities. For catastrophic events, such as Hurricane

 

Box 4.1

 

Project Impact Critique

 

Through the former Project Impact program, FEMA provided pre-
disaster mitigation funding to communities to support a range of
activities, including public–private partnership formation, commu-
nity planning, and implementation of innovative and long-term mit-
igation solutions. Piloted in November 1997, the project became the
centerpiece of FEMA under the Clinton Administration, effectively
supplanting many other mitigation initiatives and funding sources
(Platt 1999). Project Impact communities were found in each of the
50 states as well as the Virgin Islands and Puerto Rico.

In theory, the idea of bringing together the full range of
stakeholders—community groups, all levels of government, the pri-
vate sector—appeared to be a recipe for success in community-based
mitigation planning (Heinz Center 2000b). In practice, the initiative
took on a distinctly political quality. From the revival-like annual
summits to logo placements on baseball caps and racecars, Project
Impact was intensely concerned with launching a corporate-style
marketing campaign. State officials, other federal agencies, and
neighboring communities were often left out. With few exceptions,
FEMA selected the initial Project Impact communities with little
input from the state offices of emergency management. In the pilot
community of Deerfield Beach, Florida, FEMA funded the retrofit of
a high school as a shelter in spite of the fact that the project was not
part of countywide local mitigation strategy or on the state’s shelter
retrofit schedule.

Although Project Impact did much to promote mitigation and
increased mitigation awareness in a host of communities, some say
the implementation left out the interests of a range of stakeholders
and sacrificed good planning.

With the passage of the Disaster Mitigation Act of 2000, Project
Impact has ended, being replaced by the Pre-Disaster Mitigation
funding to the States. FEMA is now placing more emphasis on
community-based plans. Learning from the lessons of Project Impact,
the establishment of planning criteria and the process for develop-
ing these plans must include a range of appropriate stakeholders,
including states and local governments, to avoid ending up with a
one-size-fits-all plan that does little to meet state and local needs.
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Andrew and the 1993 Mississippi floods, the federal government covers
the entire cost of public facility repairs; 90 percent of such costs were cov-
ered after the Northridge earthquake, with the remainder financed by the
state of California.

It is, therefore, not surprising that most municipalities have
shown little interest in investing in loss reduction measures for their facil-
ities; city officials have reason to assume that future damage will be cov-
ered by federal or state assistance. Local governments have been slow to
adopt mitigation measures or to purchase insurance against losses to their
buildings (Burby 1992). A study by French and Rudholm (1990) of dam-
age to public property in the 1987 Whittier Narrows (California) earth-
quake revealed that few public buildings were protected by earthquake
insurance, even though it was readily available from the private sector.

With respect to the private sector, the federal government offers
low-interest (4–8 percent) loans to qualified uninsured and underinsured
disaster victims through a Small Business Administration (SBA) disaster
loan program. These programs can be costly to taxpayers if many loans are
provided at below-market rates. From 1953 through 2001, the SBA
loaned more than $28 billion to disaster victims (Small Business Adminis-
tration 2001).

Political changes after a major disaster are not always negative.
Although the immediate effects can be disconcerting, especially to those
in power, the net result can benefit the community as a whole. It is not
unusual for grassroots groups, including minority voices, to become

Figure 4.1 A patriotic couple embrace as they survey the damage
done to their home by Hurricane Andrew. Source: FEMA News Photo.
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engaged in the decisions related to recovery. When disasters reveal pat-
terns of neglect, city leaders may be forced to recognize minority citizens
and poor neighborhoods in new ways. We Will Rebuild, the umbrella
group of community leaders that coordinated the distribution of millions
of private and public funds in South Florida after Hurricane Andrew, was
confronted by new coalitions of organizations representing women,
minorities, and religious groups demanding a role in funding decisions
(Box 4.2). Increased activism by minority groups was reflected in the out-
comes of subsequent municipal and county elections (Morrow and Pea-
cock 2000).

Smaller communities often get lost in the bureaucratic morass
associated with post-disaster resources. Unincorporated areas may not
receive the same level of advocacy as areas with municipal representation
in the political arena. Similarly, rural areas may not receive their due
attention. Delia (2001) attributes the absence of appropriate attention to
the floods of 1999 in eastern North Carolina to the region’s lack of political

 

Box 4.2

 

Women Will Rebuild

 

After Hurricane Andrew, at the personal request of then-President
George Bush, local business leaders in Miami formed an organization
to oversee the collection and allocation of donations (and later pub-
lic funds). In all, We Will Rebuild eventually distributed more than
$27 million in private funds and directed billions of public dollars to
targeted programs. Not surprisingly, rebuilding the economic infra-
structure was the top priority of this group, which believed that
the recovery of the rest of the community would follow naturally. To
the families housed in tent cities, doubled up in partially destroyed
houses, occupying condemned apartment buildings, and living in
other dismal circumstances, the pace of recovery was painfully slow.
Many felt there was an excessive focus on business and long-term
economic recovery at a time when thousands still were suffering
from a lack of necessities and community services

In counterpoint, Women Will Rebuild emerged as a coalition of
existing women’s groups calling for more attention to the crisis
needs of women and their families. Their long struggle for legiti-
macy and action fell short of many of the group’s goals, but it drew
public attention to immediate health and social service needs and, in
the end, achieved some additional financial resources for women
and children in south Dade County—and a greater voice for women in
disaster recovery (Enarson and Morrow 1998).
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muscle. The flooded land mass was larger than Rhode Island, Connecti-
cut, and Massachusetts combined, but, in his opinion, these more urban
and affluent regions would have received a far greater federal response.

Disasters can be focusing events for reordering public policy
agendas (Birkland 1997). They can illustrate dramatically the effects of
poor land use, environmental degradation, inadequate building codes,
and other planning failures, leading to renewed concern for the environ-
ment, land use planning, and construction standards. In this way, disas-
ters can provide unique opportunities for the development of mitigation
initiatives that lead to safer communities. The escalation of economic
costs in recent disasters has created a strong impetus for prevention. At
the federal level, major policy changes at FEMA have led to new funding
opportunities for state and local mitigation projects. Florida and South
Carolina have newly mandated, statewide building codes inspired by the
numerous hurricanes that have come ashore in recent years, particularly
Andrew and Hugo (Mittler 1998). At the local level, Oakland, California,
is recognized as an excellent example of a city emerging from its Loma
Prieta experience with major policy and institutional changes that have
increased its resilience to future earthquakes (Olson et al. 1998 and
1999).

Even mitigation initiatives are not without their political down-
side, often causing a great deal of public controversy. Major confronta-
tions can occur when communities starting to rebuild are limited by new
land development controls or zoning regulations (Box 4.3).

Olson and Olson (1993) document the local struggle to address
redevelopment and mitigation in the post-disaster environment of
Oroville, California, after a 1975 earthquake. In a drawn-out process of
political give-and-take involving a range of stakeholders, the will to sup-
port post-disaster seismic retrofitting caved in under political pressure
driven by the economic concerns of those required to bear the burden of
the mandated mitigation—private building owners. Building standards
were actually weakened because of the post-disaster process.

The chaos of unplanned, morning-after reactions to disasters,
and the role of local politics in framing issues, was evidenced more
recently in Princeville, North Carolina, when a vocal group of city leaders
fought successfully to have the town rebuilt in the floodplain (Box 4.4).

In the United States, national disaster response is well organized.
Within a short time, many federal and non-governmental agencies with
extensive resources enter a severely impacted region and provide a wide
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range of health and social services. There is a tendency, however, for these
service providers to use a top-down approach, ignoring the culture and
capacities of local people. After Hurricane Floyd, for example, many
African-American communities rallied to help neighbors in need. How-
ever, according to one report, these outside assistance groups failed to
connect with or value these local resources when they arrived on the
scene.

In the short term, impacted communities are likely to be better
served than before a disaster. Ironically enough, however, these outside
agencies pull out, leaving the local communities weaker than before the
disaster. When working toward more sustainable communities, it is
important for planners to keep an open mind about the meaning of

 

Box 4.3

 

Dekle Beach and Oak Island: Post-storm
Development Restriction 

 

Development restrictions intersected with a community’s desire to
rebuild in the aftermath of a 1993 winter storm in the small commu-
nity of Dekle Beach, Florida. In the post-storm damage assessment, it
was discovered that some destroyed homes had “barnacle-
encrusted” septic systems and were located on state sovereign sub-
merged land. In part because of a shifting coastline, but mostly
because their homes were built before prevailing development
restrictions, the affected homeowners were barred from redevelop-
ing because they would be unable to comply with state setback reg-
ulations. Declaring that “it ain’t right” to prevent disaster victims
from rebuilding, the local state representative introduced legislation
to waive all environmental regulations interfering with rebuilding. 

More recently, the post-storm application of coastal develop-
ment restrictions was documented in Oak Island, North Carolina,
where severe coastal damage occurred after Hurricane Floyd. The
administrative rules implementing the state’s Coastal Area Manage-
ment Act require that oceanfront structures be set back a certain dis-
tance from the first line of stable vegetation. Because of past
erosion, as well as the effects of the storm on the beach and dune
system, the vegetation line had shifted and the minimum setback
was landward of many structures. A coastal management survey
found that an estimated 91 percent of the beachfront homes on Oak
Island were within the setback zone. Under state Coastal Resources
Commission rules, if storm damage exceeds 50 percent of a home’s
value, then the rebuilt home must meet current setback require-
ments. As a result, several homeowners were not allowed to rebuild.
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Box 4.4

 

The Case of Princeville

 

Princeville, North Carolina, a historic town founded by former slaves,
lies entirely within the floodplain of the Tar River. More important to
this story is the connection of people to land and the resounding
effort by many of the residents to hold onto a town first chartered
and governed by freed slaves—their own ancestors. Their sense of
community is encapsulated by the faith that, just as their ancestors
prevailed through the floods of this land, they too could persevere
and remain the oldest town chartered by African-Americans.

The U.S. Army Corps of Engineers (USACE) built a three-mile-
long dike in 1965 to protect the town from a 100-year storm; the
dike was overtopped after Hurricane Floyd. Water flooded the town,
causing $120 million worth of damage and wiping out or damaging
extensively nearly all of the town’s 900 homes, the town hall, and
the police and fire departments. In the recovery process, local elected
officials were eager to rebuild the town at all costs. Federal officials
offered funding through the state that was to be limited to the
acquisition of damaged homes through the Hazard Mitigation Grant
Program (HMGP). Funding limitations through this program became
a factor when the town chose to have the Corps of Engineers rebuild
the levee. The levee artificially removed these homes from the 100-
year floodplain, thus making them ineligible for the HMGP.

The state identified an upland parcel outside the floodplain
where the town could be reconstructed. Although many residents
favored this move, town officials opposed it, and they prevailed. The
USACE constructed a levee to offer a measure of protection to the
town, and new homes were constructed in the shadow of the levee.
Local officials are pleased with the outcome, but state and federal
authorities are concerned that someday the new levee will be over-
topped and the homes destroyed. Thus, although political leadership
resulted in preservation of the town in its original location, that
same leadership may have led individuals to select a less secure miti-
gation option, rather than rebuilding their homes on higher ground.

 

Source

 

: 

 

Dave Gatley/FEMA News 
Photo.

 

One of the many 
buildings in Princeville 
that were not strapped to 
their foundations. It 
floated on top of the 
family truck during the 
flooding—both a total 
loss.
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“community,” looking beyond political boundaries to involve residents,
local officials, the public sector, the private sector, and nonprofit agencies—
indeed, all the stakeholders of a socially defined region (Esnard 2001).
Disaster planners are learning that it is essential to work with local agen-
cies and organizations, to build lasting capacity and communities that are
more disaster-resilient.

 

ECONOMIC INSTITUTIONS 

 

The destruction of buildings and infrastructure is likely to have economic
impacts that extend far beyond the direct costs associated with repairing
or rebuilding. Many economic enterprises will be temporarily suspended;
some may become insolvent and permanently lost to the commu-
nity. Indeed, a community’s economic profile is likely to be permanently
altered.

When commercial property is damaged, not only are services and
products lost to the community, but jobs are also lost and the tax base is
reduced. If businesses are forced to remain closed for long periods, the
economic effects on the individual enterprises, as well as the community

Figure 4.2 Destroyed businesses have multiplier effects on commu-
nity difficulties. Photo by Liz Roll/ FEMA News Photo.
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as a whole, can be devastating. Even when a particular business is not
directly affected, infrastructure damage, such as the loss of utilities and
roads, can cause interruptions for long periods (Box 4.5).

The first major effort to assemble all direct economic cost data
for an earthquake was undertaken after the Northridge earthquake in Cal-
ifornia. Federal and state costs, as well as insured losses and costs to repair
damaged lifelines (water and electricity), exceeded $24 billion (Eguchi et
al. 1996). However, Eguchi and associates estimated that these costs rep-
resented only about half of the total losses. The other costs consisted of
uninsured losses, including deductibles and self-insured business and
commercial losses.

The economic losses are apt to be large even in less urban areas.
In a study of the potential physical and human consequences if a major
earthquake were to occur in the New Madrid fault area (Shelby County/
Memphis, Tennessee), Litan et al. (1992) estimated that the temporary
losses in economic output stemming from damage to workplaces could
be as much as $7.6 billion, based on the magnitude of unemployment
and the accompanying losses in wages, profits, and indirect “multiplier”
effects.

Flooding from hurricanes Dennis and Floyd in eastern North
Carolina in 1999 affected about 60,000 businesses, resulting in more than
$955 million in business losses (Delia 2001). The average repair cost for
physical damage was about $40,000 per business, with an average revenue
loss of nearly $80,000.

 

Box 4.5

 

Far-Reaching Impacts of Infrastructure Damage

 

In 1993, the Mississippi River flooded the Des Moines Water Works in
Iowa. The plant was out of operation for 12 days, and the water was
unsafe for drinking for another 7 days. Businesses and government
offices were forced to close because of a lack of fire protection; bot-
tled water and portable toilets had to be provided to residents. More
businesses in the city suspended operations because of the loss of
electricity, water, and sewer and wastewater services than because
of a lack of customers or employee access (Interagency Floodplain
Management Review Committee 1994). Similarly, when Hurricane
Floyd flooded a single Bell Atlantic building in New Jersey, telephone
service was cut to about 1 million local customers and 8,000 auto-
mated teller machines throughout the country (Esnard 2001).
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Recovery tends to be most difficult for small, privately owned
businesses. According to an expert assisting in North Carolina’s recovery,
about 50 percent of the smaller or newer businesses may never recover
(Fitts 2001). For larger businesses with longer records of accomplishment,
Fitts expected four out of six to recover. About 5,000 families were
expected to sell their farms. In general, many small, local businesses are
lost after a major event. “The first businesses reopening after Hurricane
Andrew were almost exclusively national fast-food franchises and retail
chain outlets. . . . In contrast to small owner-operated businesses, they
could access multinational and national capital resources to quickly get
back in business” (Dash et al. 1997, p. 215).

Figure 4.3 Many homes and businesses suffered extensive damage
from Hurricane Andrew, one of the most destructive hurricanes ever
recorded in the United States. Source: FEMA News Photo.
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There are economic winners and losers in any major disaster.
Businesses associated with preparation and recovery activities, such as
building material suppliers, roofers, and appliance and furniture stores,
are likely to have more business than they can handle and may make a
handsome profit as a result of a disaster, or even the threat of one. Large
building supply outlets, such as Home Depot, routinely warehouse ply-
wood, generators, and other materials needed for hurricane response and
recovery. They can send them quickly to a targeted region, extend store
hours, and otherwise respond to the increased demand.

After a high-impact hazard event, there is an influx of new
resources into the community as public and private organizations respond
and insurance payments are made. Construction materials are in heavy
demand, and their prices may increase because of shortages and the many
immediate needs. Household products and personal property need to be
replaced. Sales tax revenues are likely to soar during the rebuilding period,
providing a windfall to local and state governments.

Less is known about longer-term economic impacts on a severely
affected area. Although most relocation from damaged homes is tempo-
rary, sometimes a shop’s customer base shrinks when people decide to
remain in the new area or seek opportunities elsewhere. Social and eco-
nomic trends already under way can be hastened by a major disaster (Pea-
cock and Morrow 2000). In the year following Hurricane Andrew, at least
50,000 people moved out of south Dade County permanently, accelerat-
ing “Anglo” flight into less-Hispanic Broward County to the north and
permanently changing daily commuting patterns into downtown Miami.
Another major economic blow was the premature closing of largely
destroyed Homestead Air Force Base. Not only were the base personnel
and their families lost to the region, but many military retirees left when
military facilities and services were no longer available. Although the base
eventually might have been closed anyway, the hurricane hastened its
demise.

Entire sectors of a local economy can be permanently changed.
The floods associated with Hurricane Floyd profoundly affected hog
farming and associated waste treatment facilities in North Carolina, draw-
ing attention to the environmental impacts of this industry. Hurricane
Floyd dumped large amounts of rainfall onto the principal hog-growing
areas of eastern North Carolina, flooding part or all of many swine farms
and their waste treatment systems. Initial estimates varied wildly, but one
official estimate of the numbers of animals killed included 30,500 hogs,
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2.2 million chickens, 737,000 turkeys, and 880 cattle (Scwhab 2000). At
least 300 hog waste treatment systems were known to be adversely
affected, of which at least 180 were located in the 100-year floodplain. At
least 26 hog waste lagoons were known to have ruptured.

 

PRIVATE SECTOR INVOLVEMENT

 

Specific information on how private sector involvement has reduced (or
can be a factor in reducing) community vulnerability is scarce. Recent
studies have called for public/private partnerships to address disaster pre-
paredness, but not enough is known about the particular mechanisms

Figure 4.4 Though 30 cows drowned from flooding caused by Hurri-
cane Irene at the W.D. Dairy in Broward County, Florida, the owners of
the dairy avoided a major loss by having raised the feeding areas,
where about 1,700 cows graze, above the floodplain. Source: FEMA
News Photo/G. Mathieson.
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that could be used to mitigate not only the businesses themselves, but also
the larger community. The Heinz Center (2000b) articulated a need to
ensure that community-based planning models and risk reduction pro-
grams address business vulnerability. Maiolo and Stone (2001), as part of
their Hurricane Floyd after-action review, recommended public education
programs to prepare small business owners for natural hazards, urging
emergency managers to engage the private sector.

The traditional approach to business protection looks to protect-
ing or strengthening the place of business operations. Activities include
planning for continuity of operations, structural assessments, and physical
retrofits. Unfortunately, businesses often have looked at the impact on
their employees as an afterthought. A business can be as secure as Fort
Knox, but if employees cannot make it to work, the bottom line will
be affected. Businesses can reduce community vulnerability by
actively recognizing the needs of their employees; pressuring other
businesses, including their suppliers, to take disaster loss reduction
seriously; and actively coordinating with local governments in disaster
planning and response.

It is critical that public outreach programs targeting the private
sector underscore the positive role that businesses can play in reducing
social, as well as economic, vulnerability. Examples of possible actions
include using a business for public education information dissemination
on hazards; allowing employees time off to take measures to protect their
homes; including on-site shelter space for family members of employees
required to stay at the workplace during a hazard event; and providing
pre- and post-disaster counseling and referral for insurance, reconstruc-
tion matters, and physical and mental health issues (Box 4.6).

A creative way for businesses to serve as catalysts in strengthening
communities is through interactions with other businesses. Some require
their distributors and suppliers to have continuity-of-operations plans.
This “business to business” self-policing on loss reduction builds momen-
tum without relying on government intervention. An excellent example
of this is STOP (Strategically Targeted Outreach Program). Developed in
Southern California after the Loma Prieta earthquake, this volunteer
organization of culturally diverse business leaders reaches out to small
business owners, particularly in minority communities, to assist in the
development of emergency response and business continuity plans,
including a requirement that key vendors and suppliers have such plans as
part of future contracts.
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Direct benefits can accrue to businesses through coordination
with the government on disaster-related issues. Such benefits include
improved access to information before, during, and after an event; pro-
motion of cross-sector networking in which business leaders get to know
the public sector leaders charged with making critical response and recov-
ery decisions; eased re-entry into their business and thus eased recovery;
and good public relations from becoming known as a business with a
“social commitment” to the community. Government intervention may
be required to create incentives for the private sector, particularly banks
and insurers, to offer products to reduce social vulnerability or target
socially vulnerable populations (Box 4.7).

After Florida’s post–Hurricane Andrew insurance crisis, the state
commissioner of insurance required certain firms with large, profitable
automotive insurance businesses to offer more-risky homeowners’

 

Box 4.6

 

One Business Making a Difference

 

J.M. Family Enterprise is the Southeast’s largest Toyota distributor-
ship. Headquartered in Deerfield Beach, Florida, this company has
taken a proactive role in exploring and implementing both tradi-
tional and creative disaster loss reduction activities. In terms of
traditional systems and organization, J.M. Family has a corporate
continuity planning function that is staffed and includes company-
wide exercises. The company conducted a facility-wide assessment
and performed benefit–cost based retrofits on selected structures. It
is an active member in the local Chamber of Commerce and a charter
member of a city-organized disaster business alliance.

The area in which J.M. Family has been creative, and has worked
actively to reduce social vulnerability, is community-based disaster
loss reduction. Examples of these activities include mentoring area
businesses in developing disaster continuity plans; hosting an annual
Hurricane Expo for employees; and sponsoring community-wide out-
reach events, including the city’s popular Beach Blowout/Hurricane
Awareness day. The company donated resources to build the local
Boys and Girls Club—with disaster-resilient windows and construc-
tion techniques. The philanthropic activities of the company’s
founder include a recent project to build an automotive-repair train-
ing center for at-risk youth. According to the economic development
coordinator for the city of Deerfield Beach, these “nontraditional”
social commitments play an important role in reducing social vulner-
ability and may reduce economic recovery time (Baia 2001).
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property and casualty insurance as a condition of doing business in the
state. Just as safe and affordable housing is a key to reducing social vulner-
ability, so too is an insurance “safety net” that is available to all consumers
at an affordable price. The social benefit of this type of safety net likely
outweighs any actuarial unsoundness. Banks can play a role by offering
loan products to homeowners and businesses at reasonable rates to con-
duct structural assessments and retrofits. By promoting affordable,
pre-disaster retrofitting of structures on which mortgages are held, the
banking industry can reduce its potential for loss through foreclosure on
damaged or destroyed structures.
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There is a need to bring together interested parties from the private sector,
public interest groups, regulatory agencies and other governmental orga-
nizations, and the public to develop mitigation strategies. Partnerships are
likely to lead to more viable solutions than would be developed by any of
these groups working independently (Box 4.8).

Even with financial incentives for private-sector action, government
regulations and standards may be needed to cover contingencies. In the case
of an earthquake, a building collapse can break a gas pipeline and cause a
major fire, damaging property not affected by the earthquake directly, and

 

Box 4.7

 

Promoting Mitigation Equity

 

Incentives may be required to promote socially responsible behavior
by the insurance and banking industries in an effort to reduce
community-wide social vulnerability. The Community Reinvestment
Act (CRA, 12 U.S.C. 2901) was passed to require banks and other
lending institutions to serve all clients in their service areas, combat-
ing racial discrimination in lending patterns.

The CRA can serve as a model for the type of regulatory tools
that may be needed to ensure that banks offer loans for retrofitting
in coastal hazard areas and that insurance companies offer afford-
able homeowners protection and include continuity of operations
coverage in business insurance policies. Such incentives could reduce
“redlining”—pricing the socially vulnerable out of favorable mort-
gages and adequate insurance.
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these indirect losses are not likely to be covered by the firm’s insurance
policy. A well-enforced building code that requires the adoption of cost-
effective mitigation measures would help reduce risks and the need for
financial assistance for those who otherwise would incur uninsured losses.
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The insurance industry plays a key role in economic development. Until
recently, overbuilding and high real-estate prices in the hurricane-prone
Atlantic and Gulf coast areas have been facilitated by relatively inexpen-
sive and readily available property insurance. Commercial development
has followed population movement to coastal areas, and this trend has
increased the potential economic losses from natural hazards.

At the same time, the insurance industry plays a key role in pro-
viding relief to victims after a disaster and in aiding recovery. This was evi-
dent in the aftermath of the two most severe natural disasters in recent
years, Hurricane Andrew and the Northridge earthquake. Total damage

 

Box 4.8

 

Public-Private Partnership Example

 

To illustrate how a private–public partnership would work, suppose
an industrial firm can spend $15,000 to make its plant more hurri-
cane resistant, potentially saving $200,000 in property damage from
a severe storm that has an annual probability of 1/100. In this case
the expected reduction in annual damage from the investment is
$2,000 (i.e., 1/100 * $200,000), so an insurer could reduce its premium
to the firm by approximately this amount. In this case, the $15,000
investment would not pay for itself in the 2- to 5-year payback
period often required by the firm’s management.

How could the managers be encouraged to make this invest-
ment? Insurers and banks can work together to offer incentives to
purchase protection in the form of loans. If a 20-year loan with an
interest rate of 10% were offered on the market, the firm would
now face an annual loan payment of $1,700 coupled with an annual
$2,000 reduction in its insurance premium. This means the firm
comes out ahead by $300 per year, the bank earns a reasonable
interest rate, and the insurers have a reduced chance of experiencing
large claims from disasters by encouraging their policyholders to
adopt loss reduction measures (Kunreuther 2002a).
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from Hurricane Andrew was estimated at nearly $30 billion, with $15.5
billion in insurance payouts. Similarly, for the 1994 Northridge earth-
quake, for which total damage was estimated at $44 billion (Eguchi et al.
1996), private insurers paid out almost $13 billion in claims (Institute for
Business and Home Safety 1998). The insured losses for Hurricane Floyd
were $1.8 billion (Insurance Services Office 2000). 

Recovery is largely dependent on the extent to which property is
insured and claims payments are made promptly. If the destruction is
especially extensive, some insurers become insolvent, placing additional
financial burdens on other insurers that are assessed by the state’s insur-
ance guaranty fund to pay the losses of the defunct companies up to
the maximum provided by law. Losses from Hurricane Andrew triggered
the failure of nine small and medium-sized insurers (Box 4.9).

 

Box 4.9

 

The Hurricane Andrew Insurance Crisis

 

The case of Hurricane Andrew highlights the challenges facing the
entire insurance sector, as well as the long-term impacts on a com-
munity. More than 28,000 homes were destroyed, an additional
107,380 homes were damaged, and 180,000 people were left home-
less (Gallagher 1993). The disaster caused an estimated $15.5 billion
in insured residential and personal property losses.

The large number of homeowners’ claims was due to damage
to contents and other covered items for owner- and non-owner-
occupied structures. Almost 12,000 mobile home claims were made,
many involving total loss of the home and its contents (IIPLR and IRC
1995). Commercial insurance claims covering property damage,
inventory loss, and loss of use were triggered by the total destruction
of, or damage to, 82,000 businesses. The loss of power to 1.4 million
residents and the loss of telephone service to some 80,000 locations
resulted in the interruption of business activities, loss of electronic
records, and spoilage of food (Gallagher 1993).

Hurricane Andrew placed an enormous burden on the insurance
industry. Nine property/casualty insurance companies became insol-
vent as a direct result of this disaster. A tenth company became
insolvent because of the state guaranty fund’s post-Andrew assess-
ments. Insolvencies also contributed to problems with the availability
of property insurance after Andrew. Policyholders with damaged
property were unable to purchase a policy because most insurers
do not accept damaged property under a new policy (Lecomte and
Gahagan 1998).
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Some companies contend they are facing an excessive risk of insol-
vency due to high concentrations of catastrophe exposures and insufficient
reinsurance. The insurance industry was caught off guard by losses follow-
ing Hurricane Andrew and the Northridge earthquake and significantly
underestimated the amount of eventual claims. As a result, insurers pru-
dently have sought to decrease their exposure and increase their rates sub-
stantially. To avoid future catastrophic losses, some companies have
discontinued coverage in high-risk areas. The terrorist acts of September
11, 2001, raised this issue in a graphic way, with the insurance and reinsur-
ance industries claiming they could not provide coverage against terrorism
unless they had some protection from the federal government. Although
there was considerable pressure by insurers and re-insurers for the govern-
ment to provide some type of federal protection against large losses from
terrorism, Congress did not pass any legislation at the end of its December
2001 session. As a result, there has been limited terrorism insurance pro-
vided on the market. When coverage has been offered, the amount of pro-
tection is more limited and more expensive since the September 11
terrorist attacks (Kunreuther 2002b). Property owners in coastal areas are
experiencing greater difficulty than before in acquiring insurance and are
paying considerably more for it. Consumers have found it difficult to
adapt to rapid and severe changes in insurance market conditions.

On a more positive note, new scientific studies, engineering analy-
ses, and advances in information technology offer opportunities to
improve estimates of the risks and potential losses of future disasters. More
sophisticated risk assessments have reduced the uncertainty associated with
estimating the probabilities that earthquakes and hurricanes of various
intensities and magnitudes will occur in specific regions. Engineering
studies, building on the experience of past disasters, have provided new
information on how structures perform under the stress of natural forces.
The development of faster and more powerful computers enables these
data to be combined in ways that were impossible even five years ago.
These new developments are expected to provide a more complete picture
of property at risk so that insurers can specify more accurately premiums
that reflect their expected future losses (Kunreuther and Roth 1998).

 

EDUCATIONAL AND CULTURAL INSTITUTIONS

 

The educational system is one of the first institutional sectors affected
when hazards threaten or batter a community. School buildings are often
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pressed into service as community shelters, placing extra burdens on
school personnel and interfering with regular school programs. After a
major disaster, the facilities may be used for short-term temporary hous-
ing even when schools are closed because of damage. The protection of
children is important to any community. Thus, it would seem logical for
mitigation projects that “harden” schools against natural disasters to have
high priority for use as shelters. There have been a number of programs
directed at making schools and daycare centers safer, including the Orga-
nization of American States Natural Hazards Project directed at school
vulnerability reduction (see www.oas.org/nhp).

From the standpoint of children and families, the aftermath of a
disaster is a particularly difficult time for schools to be closed. Damaged
homes and neighborhoods are dangerous and depressing places. Children
are often left with no safe place to play when yards, playgrounds, and rec-
reational programs are lost; no one to play with when playmates and
friends are forced to relocate; and a lack of supervision and attention
when parents are too busy dealing with survival and rebuilding issues.
Social service agencies recognize the potential for inadequate parenting,
even child abuse, as overburdened parents deal with bored children in
damaged or destroyed homes and neighborhoods.

Schools are more than centers of education. In American culture,
they define neighborhoods, binding parents and other citizens together
around community concerns and activities. They serve as recreation centers,
community meeting places, and places of employment. The closing of a
local school is highly disruptive to social networks and, if it becomes perma-
nent, can rob a neighborhood of its identity and cohesion. One of the most
dramatic impacts on a severely affected community occurs when a school is
closed for a long time, maybe even permanently, because of regional depop-
ulation. Similarly, damage to colleges and universities can result in losses of
educational time as well as employment and regional business opportunities.

Getting schools reopened quickly has been identified as an
important step toward rebuilding a community as a whole (Provenzo and
Fradd 1995). Largely because of repairs completed by the military, the
Miami–Dade public school system opened within two weeks after Hurri-
cane Andrew, although some schools were closed for months, and several
for an entire year. Teaching is difficult in damaged buildings and neigh-
borhoods, especially when the teachers themselves are going through
major trauma, but it can be the best compromise for children and families
dealing with the results of a major disaster.



 

community and institutional impacts

 

99

 

The long-term effects of major disasters on the education and
development of children is an under-studied area. More is known about
the psychological effects, including post-traumatic stress (Vernberg et al.
1996, Jones et al. 1993, Boore and Aptekar 1990), and the effects of stress
on children’s memories of a natural disaster (Parker et al. 1997). The
shock of being uprooted and moved to a new school, even temporarily,
can be particularly traumatic if it occurs at a critical developmental time,
such as the senior year in high school, with its college preparation and
graduation festivities (Marks 1993).

Childcare providers are likely to be unable to function after a
disaster. Day care centers may be damaged or unsafe. Home-based pro-
viders with damaged homes and pressing demands from their own fami-
lies may not be able to take care of clients’ children. Yet, this largely
informal economic sector is vital to the functioning of many families and
businesses; without childcare, many parents cannot report to work. Simi-
larly, day care programs for dependent adults provide essential services
that may be disrupted or lost.

Leisure and recreational programs usually cease after a major
disaster. Parks may be destroyed and staff members diverted to other
duties. Parent volunteers are busy putting their own lives in order; school
athletic and extracurricular programs are placed on hold; public entertain-
ment facilities, such as theaters and skating rinks, are closed. In short,
there may be little or nothing constructive for children to do in their spare
time—and they may have more of it than usual. Anecdotal information
from authorities tied increased gang activity in the years following Hurri-
cane Andrew to the neglect of teenagers by parents and the community

Figure 4.5 Children can express the trauma of a disaster with art-
work, as these children have here. Source: FEMA News Photo.
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during the long recovery period (Mainster 1998). One solution is to keep
children occupied in reconstruction activities. Acknowledging the positive
effects of involving children in disaster-related activities, including cleanup
and recovery, FEMA has developed a Web site on the topic (www.fema.gov/
kids).

Religious organizations are seriously affected when disaster
strikes. A local church or synagogue may be the first place the community
turns to for immediate help. The legacy of every disaster includes stories
about individual churches and religious leaders who rose to the forefront
to respond to community needs, often with little outside help. Local
churches are sources of numerous humanitarian efforts, providing con-
solation, relief supplies, and counseling. Their mission often extends
beyond their membership, reaching throughout the area. Yet, these
demands come at a time when these organizations may be weakened
themselves, operating in damaged facilities with fewer workers than usual.
Membership and donor bases shrink when families are forced to relocate.

Local social service agencies do not have the resources to cope
with the overwhelming needs that follow a major impact. This can be

Figure 4.6 These children in Glenville, Deleware, help with clean-up
activities after a flood. Source: Andrea Booher/FEMA News Photos.
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especially true in previously underserved, often poor and minority, com-
munities. This is another aspect of community life in which a disaster is
likely to reveal preexisting weaknesses. Occupational burnout among ser-
vice providers is also common in the case of long, difficult recovery
periods.

Most of the cultural organizations and activities defining com-
munities are likely to suffer after a disaster. Museums, art shows, and
other cultural events are low funding priorities compared to more press-
ing needs. They may lose patrons and volunteers as other priorities take
precedence. Libraries can be destroyed easily; even slight roof damage can
wreak havoc on collections (Box 4.10).

People need activities to bring them together during what can be
a very isolating experience. Reopening libraries and other civic centers has
important morale-building as well as utilitarian value. Continuing cul-
tural events, such as parades and festivals, during difficult reconstruction
periods is important in helping communities regain identity and pride.
Recent work analyzing cultural artifacts associated with disasters, such as
the quilts women sometimes make about disaster experiences, has drawn
attention to this neglected area of human response (Enarson 2000).

Box 4.10 Libraries and Disasters

When Hurricane Hugo hit the island of St. Croix in the U.S. Virgin
Islands in 1989, it destroyed the only two libraries on the island. The
public library in Christiansted was flooded by storm surge, and the
library at the University of the Virgin Islands lost most of its roof to
the winds. For months thereafter, passersby often saw books lying in
the sun to dry as librarians tried to salvage as many as possible.

After Hurricane Andrew, there was no public library serving the
south Miami–Dade area, and the library at Homestead Senior High
was closed; students had no library services available for more than a
year.

The importance of public libraries has dwindled in the American
psyche, as evidenced by reduced funding in most communities.
Although they tend to be severely affected when coastal hazards hit,
libraries seldom receive sufficient assistance to reduce their losses
and restart their services in a timely manner. Yet, they can be key fac-
tors in community rebuilding by offering practical resources, meet-
ing places, and free leisure activities.
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FAMILY AND SOCIAL RELATIONSHIPS

Families are where the “rubber meets the road” when it comes to disaster
response. Regardless of geography or culture, most people experience and
are most affected by a hazard event as members of households. More spe-
cifically, it is families, defined as the primary set of relationships and obli-
gations that bind most households together, where most disaster-related
decisions are made, where mitigation, evacuation, and other response
actions are taken, and where the results are experienced.

Even in post-industrial societies, families continue to bear major
responsibility for caring for the most vulnerable segments of society—
dependent children, the ill, the handicapped, and the elderly. “The family
is the unit through which most people meet their day-to-day needs. To
the extent that the family is disrupted or separated by disaster, the coping
capacity of its individual members is weakened” (Wiest et al. 1994). In
addition, as previously discussed, within the family, domestic work
remains almost exclusively the responsibility of women. At no time is this
more evident than when disaster strikes (Enarson and Morrow 1997).

WOMEN’S ROLE IN HOUSEHOLD AND COMMUNITY RESPONSE

There is a gender dimension to the effects and responses associated with
any social event, particularly one of the magnitude of a disaster. “In any
society in which elaborate gender domains are constructed, then both
hazards and relief measures will be ‘gendered’ with different consequences
for men and women” (Shaw 1989, p. 13). To truly understand the ability
of a household to respond, one needs to understand its patterns of domes-
tic labor and decision making.

Although experiences vary with class, culture, and situation,
women continue to be responsible for most family and domestic work,
even when they participate in the formal labor force (Hochschild 1989).
Moreover, the number of women bearing total responsibility for house-
holds has increased dramatically. In the United States, female-headed
families and female-alone units now make up over 29 percent of all
households (U.S. Bureau of the Census 2000), and among minorities and
the elderly, the proportion is even higher. About 49 percent of black fam-
ily households are headed by women, and 40 percent of elderly women
live alone.
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The greater vulnerability of women to any disaster, including
coastal hazards, stems not so much from biology as from the cultural,
political, and economic structures that affect the conditions of their
everyday lives. It is estimated that women and children make up 70 to 80
percent of those needing assistance after most disasters (League of Red
Cross and Red Crescent Societies 1991). Along the U.S. coastlines live
hundreds of thousands of women and their families who are poor, and/or
marginalized, and thus particularly vulnerable to coastal hazards. Yet,
when disaster strikes, the needs of women and children tend to be low
priorities (Enarson and Morrow 1998).

The aim here is not to portray women as victims only, because
they are also instrumental at every level of disaster response, from the
individual household level to national organizations. In addition to assum-
ing primary responsibility for the care of family members, women form
the core of many, if not most, U.S. community disaster volunteer pro-
grams. Women’s caregiving work extends into the paid workforce, where
they are found disproportionately in health, education, and social service
organizations. Yet, even in occupations dominated by women, they rarely
hold top management positions (Acker 1991). As an example, women are

Figure 4.7 Cleanup begins after Hurricane Floyd in Franklin, Virginia
as two parishioners clean the Franklin Baptist Church, which had been
flooded to a depth of some 15 feet. Source: Liz Roll/FEMA News Photo.
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only now beginning to break into the field of emergency management
(Wilson 1999). Although women play crucial public and private roles,
their voices are largely absent in public and private policymaking, includ-
ing decisions about disaster response and recovery. One way to improve
disaster services to families is to use the resources of women more effec-
tively (for example, by hiring and including women at decision-making
levels in emergency management and disaster response planning).

FAMILIES AND DISASTER RESPONSE

Families and households are not always synonymous. Yet, even when
people living together are not related by blood or marriage, it is still
highly likely that they will involve each other when deciding whether to
purchase flood insurance or shutters, whether to evacuate and where, and
how to meet household needs throughout the recovery process. On the
other hand, many kin-based activities extend beyond individual house-
holds, and this is especially evident in times of crisis. There is a growing
body of evidence that many relatives living outside households are
involved in disaster decisions and actions. Relatives figured heavily in
disaster-related activities in South Florida in response to Hurricane
Andrew, including assistance with preparation, cleanup, sheltering, and
relocation (Morrow 1997), and this was particularly true for minority and
poor families.

As discussed in earlier chapters, certain attributes associated with
gender, race/ethnicity, social class, and household composition affect each
household’s vulnerability and ability to respond. Taken together, these
characteristics place many U.S. households at risk (Table 4.1). These are
not mutually exclusive categories and, in fact, are likely to be found inter-
secting in ways that magnify the vulnerability of many households, such
as an elderly minority woman living alone.

Some households are better prepared—physically, economically,
and socially—than others to deal with the impact of a major disaster
(Bolin 1985). However, there are many ways in which strong families can
be threatened, even destroyed, by the painful experience of a direct impact
and lengthy recovery period.

The single largest economic asset of most families is the equity in
their homes; thus, widespread destruction means the potential for finan-
cial ruin is high. Moreover, a home is more than just a structure, but
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“where the heart is.” When family housing is damaged or destroyed, the
loss is profoundly felt. Even if the uninsured losses turn out to be minor,
people are likely to suffer in many ways during long recovery periods.

The stress takes its toll at the most intimate level—in the family.
There is evidence that all family relationships become more stressful, from
those between partners to those between parent and child and among rel-
atives, neighbors, and friends (Morrow 1997). The effect can be especially
acute on marital relationships (Davis and Ender 1999), sometimes
increasing the incidence of domestic violence (Fothergill 1999, Wilson et
al. 1998).

Some ways in which families can be affected are summarized in
Table 4.2. In the end, a family can be destroyed by the trauma and
stress—or it can emerge stronger from the experience. 

SOME FAMILIES AND COMMUNITIES  EMERGE MORE RESILIENT

No research has been done on the long-term effects of major disasters on
families. However, there is ample evidence that recovery periods are diffi-
cult for individuals and their families. There is a tendency in U.S. culture
to consider the well-being of children and families to be a private matter,
outside public responsibility. After a disaster, parents are expected to

Table 4.1 Vulnerable Types of U.S. Households

Type of Household
Percent 
of Totala

Poor (below poverty level)  11.3
Female-headed

With children under 18 7.2
Living alone 12.2 

Disabled 19.7b

Elderly (over 65) 9.2
Racial Minority 32.9
Non-family 31.9
Renters 33.8

Source: U.S. Census 2000, www.census.gov.
a The numbers add up to more than 100 because a household

can fall into more than one category.
b 1997 American with Disabilities Act [data for individuals (3.8

percent need personal assistance)].
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continue protecting, caring for, and nurturing their families. The
demands can be unrealistic, and, more than before, a strong community
support system is needed to help families cope.

In times of disaster, some families do better than others. Some
actually emerge stronger because of the experience. Several factors have
been associated with resilience (Table 4.3). Some of these, such as strong
emotional ties, sound economic base, relative gender equality, stable fam-
ily and social networks, and good community integration, are associated
with strong families in general. Others speak more to the disaster situa-
tion, such as having a high ratio of productive adults to dependents, being
well informed about hazards, and having completed mitigation initiatives.

Like families, some communities are more disaster-resilient than
others. Positive community-level factors include a stable and strong eco-
nomic base; relative social and economic equality; strong community

Table 4.2 Potential Effects of Disasters on Families

Physical Loss of family members
Loss of friends
Destroyed or damaged homes
Loss of possessions, including personal mementos
Loss of environment and tools for everyday living
Temporary or permanent dislocation
Longer commutes to work or school
Loss of local businesses and services
Loss of schools and recreational programs

Economic Uninsured home and property losses
Temporary or permanent loss of employment
Increased transportation costs
Higher living costs

Social Loss of neighborhood
Loss of social networks
Loss of social institutions and services

Emotional or psychological Role overload, conflict
Overworked parents and bored children
Stress in intimate and partner relationships
Family violence, including child abuse
Emotional and psychological problems
Behavioral problems in children
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institutions; and effective government that understands the risk and miti-
gates against it, especially in long-term activities such as land use, zoning,
and building codes (Esnard 2001). Effective policy planning includes all
constituencies and effectively uses the expertise of women and minorities
at all levels. Further, strong communities have good heath and social ser-
vices before hazards strike, and plans in place to prevent service interrup-
tion. Such communities also have strong mitigation programs, including
neighborhood-level initiatives.

Disaster-resilient communities are sustainable communities—
and good places to live. Most community planners have a good under-
standing of the people who make up the community, including their
strengths as well as weaknesses. Marshaling community resources to
address social and economic root causes of vulnerability is the long-term
answer to the question of how best to meet the challenges of coastal haz-
ards. Post-disaster reconstruction can provide a unique opportunity to
address social and economic inequalities and build stronger communities.
Bolin and Stanford (1998) cite Piru, California, after the Northridge

Table 4.3 Factors Associated with Disaster Resiliency

Family Strong emotional ties
Sound economic base
Stable family and/or social networks
Well integrated into the community
Relative gender equality and sharing of household tasks
High ratio of productive adults to dependents
Well-informed about hazards
Mitigation initiatives in place

Community Strong economic base
Relative economic and racial equality
Strong community institutions
Effective government, including good land use and zoning
Good family support systems (day care, counseling, recreational 

programs)
Women caregivers and their needs integrated into planning and 

programs
Effective planning for community development that includes 

mitigation

Source: Esnard 2001.
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earthquake as one example of a community that recognized the needs of
its residents and included affordable housing in redevelopment plans.

Social institutions and their social networks define a population
as a community. The extent to which they function effectively largely
determines disaster resilience. The quality and availability of housing,
education, health and social services, recreation, cultural and religious
activities, employment, transportation, public safety are all factors that
affect disaster resistance—and that also enhances the quality of everyday
life in a community (Geis 2000). The long-term protection and suste-
nance of these resources for all the citizens of a community is at the heart
of good mitigation and response planning.

CONCLUSIONS AND RECOMMENDATIONS

Most governments, particularly at the local level, are not prepared to deal
adequately with a coastal disaster. Even when they are prepared to handle
immediate emergency needs, most have not planned for recovery. This
can accentuate pain and suffering, prolong recovery, create political fall-
out, and result in the rebuilding of unsafe communities.

� Governments at all levels of jurisdiction should have all-hazard
disaster plans in place, including recovery plans with mitigation mea-
sures for rebuilding safer communities. Disaster planning should be
developed in partnership with all interested parties and should cut
across political boundaries to serve the citizens of a region.

After an event, economic losses to the business community can
be devastating to individual enterprises, especially small local businesses,
and to the economy and quality of life in the community as a whole.

� Public and private initiatives and programs to promote effec-
tive disaster planning in the business sector, particularly for small,
local businesses, should be expanded. Business disaster plans should
include initiatives to assist employees and their families in preparing
and responding in a timely manner. Federal, state, and local initia-
tives should include public–private partnerships and use a variety of
means, including insurance, building codes and regulations, loans,
subsidies, and economic incentives, to improve community economic
resilience to hazards.
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Public concern and funding related to the care and nurturance of
children tends to be limited, a reality that becomes particularly noticeable
after a major disaster, when children’s needs tend to be considered low pri-
ority compared to other concerns, such as economic interests. Little is
known about the long-term developmental and behavioral effects on chil-
dren when a community, including its educational and cultural institu-
tions, fails to address the needs of children and youth adequately during
long disaster recovery periods.

� Every level of jurisdiction should make the needs of chil-
dren and youth a higher priority throughout all stages of disaster
response. Local plans and federal response programs should be in
place to assist organizations that serve children (educational, child
care, recreational, cultural, health and social services agencies) in
resuming operations quickly. Although schools may need to be used as
temporary shelters, they should not be used as longer-term housing
for dislocated victims. Parks and recreational programs provide chil-
dren with diversions from damaged homes and stressed families, lead-
ing to safer communities. The need for additional teacher assistants,
social workers, and other support services for parents and educators
should be anticipated as part of community disaster planning. Child
care programs, including informal services, should receive high prior-
ity in community rebuilding activities. More research is needed on the
long-term effects of disasters on child development and learning.

Cultural and social institutions are the heart of a community.
When they are disrupted, not only are services unavailable, but communi-
ties lose much of their identity and definition. Museums, art shows, and
other cultural and social events tend to be low priorities after a disaster,
yet they serve important social, psychological, and educational functions.

� Local organizations should be encouraged to hold cultural
and social events throughout recovery periods. These events facilitate
social networks, provide an important respite from recovery activi-
ties, serve as venues for distributing or gathering community infor-
mation, help combat depression, and serve to bind communities
together.

When disaster strikes, community religious and service organiza-
tions are apt to be crippled, losing donors and volunteers at a time when
they are most needed. In the United States, nonprofit organizations are
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well organized to enter a community to assist with recovery needs. How-
ever, they tend to operate independently, failing to work through local
groups. This can reduce the effectiveness of their services, as well as
undermine local organizations.

� Governmental and nongovernmental response groups com-
ing into a community to assist with relief and recovery should work
through local churches, organizations and agencies, building their
capacity rather than supplanting it. Actively working with community-
based organizations can reveal hidden vulnerability.

The responsibility for caring for dependent members of society,
especially children and the elderly, rests almost entirely upon families—
and within families, most often upon women. It is within these same fam-
ily units that most disaster-related decisions and actions occur. Although
women provide the bulk of caregiving, for cultural and historical reasons
they often lack the economic resources and personal autonomy needed for
family preparation and recovery. Households headed by women are among
the poorest and most marginalized, and these high-risk households are
especially prevalent in coastal communities.

� One way to reduce the vulnerability of coastal populations is
to adopt disaster-related policies and practices that better reflect an
understanding of the daily circumstances of families. Rigid defini-
tions of what constitutes a family should be avoided when qualifying
families for assistance. Effective family services include child care at
disaster application centers; outreach programs for those without pri-
vate transportation; policies to facilitate kinship networks of assis-
tance; and programs to deal with family stress, conflict, and violence.
A major step toward improving services to families, and improving
disaster response in general, would be to use the resources of the
nation’s women more effectively at all levels of disaster planning and
response. This includes hiring and including more women at decision-
making levels in emergency management and disaster response plan-
ning; creating participatory processes to help build inclusiveness of
gender, age, race, and those with disabilities into consensus-building
public meetings, discussions, and workshops related to mitigation
and disaster response.

In summary, the human community turns a hazard into a disas-
ter. As the coasts become increasingly populated, more and more people
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are placed in harm’s way. Thus far, science has not found effective ways to
reduce most hazards. Therefore, citizens must look to strengthening com-
munities. Building safer buildings and strengthening infrastructure are
important steps, but it is the manner in which societies are built that largely
determines disaster resilience. A vital part of effective disaster planning—
whether for mitigation, preparation, response or recovery—is an under-
standing of the people and institutions that make up each community,
including their strengths and their weaknesses, as a basis for developing
policies, programs, and practices to protect them. In the end, it is human
decisions related to such matters as land use planning and community
priorities that will build stronger, safer, and better communities.
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Appendix A

Glossary

 

Atmospheric pressure

 

is the pressure exerted by the atmosphere at a given
point. It can be measured in several ways: in millibars, inches, or millimeters of
mercury (Hg). It is also known as barometric pressure.

 

Beach

 

is the zone of unconsolidated material that extends landward from the
water line to the place where there is marked change in material or physiographic
form, or to the line of permanent vegetation. The beach includes foreshore and
backshore.

 

Beach nourishment

 

is the process of replenishing a beach. It may occur natu-
rally by longshore transport, or artificially by deposition of dredged materials.

 

Bluff

 

is a high, steep bank or cliff.

 

Chronic hazard

 

is an enduring or recurring hazard, such as beach, dune, and
bluff erosion; gradual weathering of sea cliffs; and flooding of low-lying lands
during major storms.

 

Coast

 

is a strip of land of indefinite width that extends from the shoreline
inland to the first major change in terrain features.

 

Coastal county

 

is defined as having (1) at least 15 percent of its total land area
within the nation’s coastal watershed, or (2) a portion of its land accounting for at
least 15 percent of a coastal cataloging unit. The United States has 673 coastal
counties.

 

Coastal zone

 

is all U.S. waters subject to the tide; U.S. waters of the Great
Lakes; specified ports and harbors on inland rivers; waters that are navigable by
deep-draft vessels, including the contiguous zone and parts of the high seas; and
the land surface or land substrata, groundwater, and ambient air proximal to
those waters.



 

1 16

 

human links to coastal disasters

 

Coastline

 

is, technically, the line that forms the boundary between the coast
and the shore, or, commonly, the line that forms the boundary between the land
and the water.

 

Depression

 

, in meteorology, is another name for an area of low pressure, a low,
or trough. It also applies to a stage of tropical cyclone development, known as a
tropical depression to distinguish it from other synoptic features.

 

Dunes

 

are ridges or mounds of loose, wind-blown material, usually sand. 

 

Ecosystem

 

is a discrete environmental unit consisting of living and nonliving
parts that interact to form a stable system. The term can be applied at any scale,
from a drop of pond water to the entire biosphere (i.e., the earth can be viewed as
a single ecosystem).

 

Ecosystem services

 

are goods (such as food) and services (such as waste assimi-
lation) that benefit human populations either directly or indirectly. Ecosystem
services are derived from ecosystem functions, which are the biological or system
properties and processes of ecosystems.

 

Eminent domain

 

is the power of the federal or state government to take pri-
vate property for a public purpose, even if the property owner objects. The Fifth
Amendment to the United States Constitution allows the government to take
private property if the taking is for a public use and the owner is “justly compen-
sated” (usually, paid fair market value) for his or her loss. A public use is virtually
anything sanctioned by a federal or state legislative body, but such uses may
include roads, parks, reservoirs, schools, hospitals, or other public buildings. Some-
times eminent domain is called condemnation, taking, or expropriation.

 

Erosion

 

is the loss of sediment from the beach, dunes, and bluffs.

 

Flooding

 

is a general and temporary condition of partial or complete inunda-
tion of normally dry land areas from the overflow of inland or tidal water, or
rapid accumulation or runoff of surface waters from any source.

 

Geomorphology

 

is that branch of both physiography and geology that deals
with the form of the earth, the general configuration of its surface, and the
changes that take place in the evolution of landforms.

 

Groin

 

is a shore protection structure built (usually perpendicular to the shore-
line) to trap littoral drift or retard erosion of the shore.

 

Harbor

 

is any protected water area affording a place of safety for vessels.

 

Hazard mitigation

 

is actions taken to reduce or eliminate long-term risk to
people and property from hazards and their effects.
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Hazard reduction

 

involves strengthening structures and providing safeguards
to reduce the amount of damage caused by natural hazards. Activities include
altering the coastal environment through erosion control devices, beach nourish-
ment, flood control works, floodproofing, windproofing, or elevating.

 

Hurricane

 

is a tropical cyclone in the Northern Hemisphere with sustained
winds of at least 74 miles per hour (64 knots) or greater in the North Atlantic
Ocean, Caribbean Sea, or Gulf of Mexico. These winds blow in a large spiral
around a relatively calm center of extremely low pressure known as the eye.
Around the rim of the eye, winds may gust to more than 200 mph. The entire
storm, which can be up to 340 miles (550 kilometers) in diameter, dominates the
ocean surface and lower atmosphere over tens of thousands of square miles. Hur-
ricanes draw their energy from the warm surface water of the tropics (usually
above 27

 

�

 

C) and latent heat of condensation, which explains why hurricanes dis-
sipate rapidly once they move over cold water or large land masses.

 

Hurricane straps

 

are clips at the intersection of a roof and the top of the wall
used to keep the roof in place under high wind conditions.

 

Jetty

 

is a massive, constructed rock structure built to stabilize and protect har-
bor entrances, usually built perpendicular to the shore to stabilize a river mouth.

 

Marginalization

 

is a social science term that refers to people or groups whose
social or economic conditions cause them to be on the outer edges and blocked
from full participation in a culture or society.

 

Mean High Tide

 

A tidal datum. The average of all the high water heights
observed over the National Tidal Datum Epoch. For stations with shorter series,
simultaneous observational comparisons are made with a control tide station in
order to derive the equivalent datum of the National Tidal Datum Epoch. 

 

Natural hazards

 

are episodic and chronic destructive natural system events,
such as hurricanes, beach erosion, tsunamis, and severe storms.

 

Northeaster (nor’easter)

 

is a type of severe winter storm that affects the Mid-
Atlantic and New England states.

 

Overwash

 

occurs when a portion of the water that rushes up onto the beach
following the breaking of a wave carries over the crest of a berm or structure.

 

Retrofit

 

is the strengthening of structures to mitigate natural disaster risks.

 

Revetment

 

is a sloping surface of stone, concrete, or other material used to
protect an embankment, natural coast, or shore structure against erosion by wave
action or currents.

 

Scour

 

refers to the removal of underwater material by waves and currents,
especially at the base or toe of a shore structure.
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Shore

 

is the narrow strip of land in immediate contact with the sea, including
the zone between high and low water lines. A shore of unconsolidated material
usually is called a beach.

 

Shoreline

 

is the intersection of a specified plane of water with the shore or
beach. The line delineating the shoreline on National Ocean Service nautical
charts and surveys approximates the mean high water line.

 

Storm (hurricane) shutters

 

are coverings for windows to protect them from
flying debris during a storm event.

 

Storm surge

 

is the local change in the elevation of the ocean along a shore due
to a storm. The storm surge is measured by subtracting the astronomic tidal ele-
vation from the total elevation. It typically has a duration of a few hours. Because
wind-generated waves ride on top of the storm surge (and are not included in the
definition), the total instantaneous elevation may exceed greatly the predicted
storm surge plus astronomic tide. It is potentially catastrophic, especially on low-
lying coasts with gently sloping offshore topography. 

 

Topography

 

is the configuration of a surface, including its relief and the posi-
tions of its streams, roads, buildings, and so on.

 

Tsunami

 

is a series of waves generated by an impulsive disturbance in the
ocean, usually an earthquake occurring near or under the sea.

 

Turbidity

 

occurs when water is thick or opaque with roiled sediment.

 

Watershed

 

is the entire region that drains into a river, river system, or water
body.

 

Wetland

 

is an ecosystem that depends on constant or recurrent shallow inun-
dation or saturation at or near the surface of the substrate.
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EATLEY

 

 is an associate professor at the University of Virginia’s
Department of Urban and Environmental Planning. Dr. Beatley’s primary teach-
ing and research interests are in environmental planning and policy, with special
emphasis on coastal and natural hazards planning, environmental values and eth-
ics, and biodiversity conservation. He has published extensively in these areas,
including several recent books that he has authored or co-authored. In recent
years, much of his research and writing has been focused on the subject of sus-
tainable communities in both the United States and Europe. Dr. Beatley received
a Ph.D. in city and regional planning from the University of North Carolina at
Chapel Hill.
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 manages the Pacific Gas and Electric Company’s Geosciences
Department and runs the Earthquake Risk Management Program. He is an
expert on the identification of active seismic faults and their potential motions. In
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this capacity, he assesses PG&E facilities with respect to earthquake and geologic
hazards. He also has conducted many post-earthquake field studies and studies
the relationship of tectonics, seismic geology, and seismicity of many active fault
zones throughout the world. He has authored or co-authored more than 180
technical papers on subjects related to seismic geology, earthquake hazards and
risks, and seismic safety of critical facilities. He is a member of the National
Academy of Engineering and won the John Wesley Powell Award from the U.S.
Geological Survey in 2000. He received a bachelor’s degree in geology from the
University of Utah. 
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OLLINS

 

 is the All-Hazards Planning unit manager for the Florida
Department of Community Affair’s Division of Emergency Management. He
also serves as the state of Florida’s hurricane program manager and information
and planning emergency support function chief. In this capacity, he manages the
efforts of four planners to develop operation plans, collects hazards and vulnera-
bility data, and develops storm tide atlases and hurricane evacuation studies. He
has been closely involved with Governor Jeb Bush’s Hurricane Evacuation Task
Force and is a member of the Evacuation Planning Committee for the National
Hurricane Conference. Previously, he worked as a planner for Florida’s Division
of Resource Planning and Management and an intelligence officer for the United
States Army. He received a degree in geography from Virginia Polytechnic Insti-
tute and State University.
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 L. C

 

UTTER

 

 is a Carolina Distinguished Professor in the Department of
Geography at the University of South Carolina and past president of the Associa-
tion of American Geographers. She also is the founding director of the depart-
ment’s Hazards Research Lab, a research and training center that integrates
geographical information processing techniques with hazards management. Dr.
Cutter has been working in the hazards field for more than 25 years and is a
nationally recognized scholar in this area. She is a Fellow of the American Associ-
ation for the Advancement of Science and serves on the Advisory Committee for
the Division of Earth and Life Sciences of the National Academy of Sciences. She
has authored eight books and more than 50 peer-reviewed articles on hazards and
environmental themes. She received a Ph.D. in geography from University of
Chicago.
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 currently directs Risk Management Solutions’ Global Risk
Modeling unit, where she leads the company’s efforts to develop new Web-based
information products on global catastrophes and risks and coordinates catastro-
phe response efforts, including field reconnaissance, client communications,
and event documentation. She has more than 12 years of professional experi-
ence in urban planning consulting and research, emphasizing disaster recovery,
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risk reduction planning, and hazards communication. She is also currently a co-
principal investigator on a National Science Foundation study of the factors facil-
itating and impeding reconstruction in Los Angeles and Kobe, Japan, following
the 1994 and 1995 earthquakes, respectively. Prior to joining RMS in 1998, Ms.
Johnson was principal urban planner with EQE International and a senior plan-
ner with Spangle Associates. She received a B.S. degree in geophysics and a mas-
ter’s degree in urban planning from Texas A&M University.
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 K

 

UNRUETHER

 

 is professor and co-director of the Risk Management
and Decision Processes Center at The Wharton School at the University of Penn-
sylvania. Dr. Kunruether’s research focuses on the effect of insurance regulatory
and liability questions on risk-management decisions, particularly those concern-
ing energy and environmental issues and industrial risk management policies. He
brings to the panel special expertise in risk assessment, risk-spreading techniques
such as insurance, and strategies for managing risk through loss reduction meth-
ods. Dr. Kunruether has served on a number of national boards and committees
advising industry and government, and is currently a member of the National
Academy of Science’s Board on Natural Disasters. Dr. Kunruether received a B.A.
from Bates College and a Ph.D. in economics from the Massachusetts Institute of
Technology.
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OBERT
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EE

 

 has more than 35 years of experience in law enforcement, pri-
vate security, and emergency management and holds numerous professional certi-
fications. After retiring from the Los Angeles County Sheriff ’s Department, he
was director of security and safety for May Department Stores and corporate
security and emergency management for Great Western Financial Corporation.
In 1996, he co-founded Borden/Lee Consulting, which specializes in emergency
response planning and management. Mr. Lee has managed responses to, and
recovery from, a wide variety of incidents, including riots, earthquakes, fire-
storms, and hurricanes. He has authored emergency plans for a variety of private
and public institutions, and is the author of a best-selling book. He has been a
member of many national and international committees and organizations,
including the United Nations Committee for Natural Hazard Reduction and two
presidential advisory committees. He has served on the Board of Directors of the
Business and Industry Council for Emergency Planning and Preparedness since
1984, including four terms as president.
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 has been an epidemiologist in natural and technological
disaster settings with the U.S. Centers for Disease Control and Prevention
(CDC) since 1991. In July 2000, she was designated team leader for the Disaster
Epidemiology and Assessment Team, Division of Environmental Hazards and
Health Effects, National Center for Environmental Health, CDC. In this capacity,
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she designs and conducts epidemiological investigations of public health prob-
lems associated with risk to humans from exposures related to acute and natural
hazards; recommends environmental health studies, surveillance programs, emer-
gency response actions and protocols, and prevention and control measures; and
represents the health sector on interagency government committees with activi-
ties in natural hazards reduction. She has published numerous articles on the
public health effects of disasters and has conducted numerous national and inter-
national post-disaster field investigations. She received a Ph.D. in epidemiology
from Tulane University.
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 M

 

OFFITT

 

 directs the Division of Coastal Management in the North
Carolina Department of Environment and Natural Resources. She manages a
staff of 61 and a budget of approximately $5 million covering several program
areas, including land use planning, permits and enforcement, federal and state
consistency decisions, public beach access, and the North Carolina Coastal
Reserves. She also serves as executive secretary for the Coastal Resources Com-
mission. Previously, she was the assistant director for nonpoint source programs
in the Division of Soil and Water Conservation, where she administered the
North Carolina Agriculture Cost Share Program and developed a successful $270
million Conservation Reserve Enhancement Program grant. Between 1988 and
1992, she directed the Outer Continental Shelf Office in the Department of
Administration. She received undergraduate and graduate degrees from North
Carolina State University and a law degree from the University of North Carolina
at Chapel Hill.
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ICHAEL
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RBACH

 

 is a professor in marine affairs and policy and director
of the Duke University Marine Lab. Dr. Orbach’s research interests are in the
application of social and policy sciences to coastal and ocean policy and manage-
ment. His work uses a cultural, or human, ecology perspective to analyze human
behavior in coastal and ocean environments. His current research projects include
the development and application of limited entry and effort management systems
to marine fisheries, the formation and socioeconomic impact of marine minerals
policy, marine mammal and endangered species–fisheries conflicts, and citizen
involvement in coastal and ocean policy. Dr. Orbach received a Ph.D. in cultural
anthropology from the University of California, San Diego.
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 leads Environmental Defense’s efforts to protect and restore
North Carolina coastal ecosystems. Dr. Rader is a biologist and conducts techni-
cal evaluations of coastal pollution resulting from industrial activities, sewage
treatment plants, and nonpoint sources, specializing in wetlands preservation and
land use policies. He researched potential environmental hazards of raising hogs
in North Carolina both before and after Hurricane Floyd. He is a member of the
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North Carolina Governor’s Working Group on Mobil Offshore Drilling, and has
authored numerous articles and technical reports on estuarine and freshwater eco-
systems. He previously worked for the state Division of Environmental Manage-
ment, where he directed the Albemarle-Pamlico Estuarine Study (1986–1988),
led the special projects group (1985–1986), and headed the Resource Evaluation
Branch (1985). Dr. Rader received an M.S. in zoology from the University of
Washington and a Ph.D. in biology from the University of North Carolina.
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 S

 

AVITZ

 

 served as executive director of the Coast Alliance, a non-
profit organization specializing in coastal pollution and development issues. In
this capacity, she authored various reports and articles related to coastal pollution
and development. Ms. Savitz recently joined Oceana, a new non-profit organiza-
tion dedicated to protecting and restoring ocean life. There she directs the Ocean
Pollution Campaign. Prior to joining the Coast Alliance, she worked as an envi-
ronmental policy analyst with the Environmental Working Group in Washing-
ton, D.C., and served as an environmental advocate with the Chesapeake Bay
Foundation. She has studied, and authored or co-authored numerous reports on,
the public health effects of industrial water pollution; air pollution; fish contami-
nation; medical waste disposal; and Chesapeake Bay pollution issues, such as con-
taminated sediments, brownfields, and point source releases. Ms. Savitz received
a bachelor’s degree in marine science and biology from the University of Miami
and a master’s degree in environmental science with emphasis in toxicology from
the University of Maryland.
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 S

 

CHOLZ

 

 joined the National Oceanic and Atmospheric Administration
(NOAA) Coastal Services Center in 1994. As a division director for the Coastal
Management Services, he manages program development and is responsible for
establishing a new, cross-NOAA facility in Hawaii. Mr. Scholz has more than 18
years of experience in project and program development, implementation, man-
agement, and evaluation; training design; and facilitation relating to coastal
resources, fisheries, aquaculture, and environmental conservation. He was for-
merly the director of International Coastal Programs for the University of South
Carolina, and served as a fisheries extension agent in Ecuador while in the Peace
Corps. He received a bachelor’s degree in wildlife management from Southern
Illinois University at Carbondale and a master’s degree in marine science from the
University of South Carolina.

 

M

 

ARILYN

 

 M. S

 

ELF

 

 has more than 28 years of experience with the American
Red Cross and is currently the disaster health services specialist in the Georgia
Field Office. Ms. Self assists all chapters in the state in increasing their prepared-
ness to provide health services staffing in shelters, plan for evacuation of those
with special health care needs, provide health services case management, and



 

124

 

human links to coastal disasters

 

support families and victims in time of crisis and grief. She has focused on plan-
ning for and delivering disaster health services to Red Cross clients and relief
workers on hundreds of local events and more than 15 large national disasters. She
also coordinated the provision of Red Cross health and mental health services in the
aftermath of several violent and mass casualty incidents. She is a member of
the Red Cross National Nursing Committee and is the 1995 winner of the Jane
Delano award, the highest nursing honor the American Red Cross can give an
employee. She is a graduate of the Medical College of Georgia School of Nursing.
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ENNIS
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MITH

 

 is the chief of policy and planning for Vermont Emergency
Management. In this capacity, he manages a wide range of state level planning
initiatives and supervises staff responsible for radiological preparedness planning
and hazard mitigation. Previously, Mr. Smith worked for eight years for the Flor-
ida Department of Community Affairs. During his tenure in Florida, Mr. Smith
developed Operation: Open for Business!, a private-sector mitigation initiative;
managed the state hazard mitigation planning programs; served on the team that
developed the local mitigation strategy; and provided technical assistance on haz-
ard mitigation. He was the principal author of the 

 

National Emergency Manage-
ment Association and Council of State Governments’ Standard Mitigation Protocols for
Interstate Mutual Aid

 

 (1998). Mr. Smith served as an agriculture and environmen-
tal science teacher trainer while a Peace Corps volunteer in Liberia. He received a
bachelor’s degree in environmental studies from Rutgers University, Cook College,
and a master’s degree in planning from the Florida State University.
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 is a Senior Fellow and project manager at The Heinz Cen-
ter, where she is currently managing studies for the Center’s Sustainable Oceans,
Coasts, and Waterways Program. She has been the study manager for two other
Heinz Center projects: 

 

Dam Removal: Science and Decision Making

 

 (2002) and

 

The Hidden Costs of Coastal Hazards

 

 (2001). Prior to joining The Heinz Center
in 1997, she was a senior program officer at the National Research Council’s
(NRC) Water Science and Technology Board for 21 years, where she was the
study director for approximately 30 committees that produced reports on topics
such as managing coastal erosion, restoration of aquatic ecosystems, protection of
groundwater, wetlands characteristics and boundaries, water quality and reuse,
natural resource protection in the Grand Canyon, and sustainable water supplies
in the Middle East. Ms. David has served as an advisor and board member of the
Association for Women in Science (AWIS) and as editor of AWIS magazine. She
is also a founder of the NAS annual program honoring women in science.
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S
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AISH

 

 was a research associate for The Heinz Center’s Sustainable
Oceans, Coasts, and Waterways program. Currently, Ms. Baish is pursuing a mas-
ter’s degree in urban and environmental planning at the University of Virginia.
Prior to joining the Center, she worked in a national park in Slovakia as an envi-
ronmental management consultant with the Peace Corps. Her primary responsibil-
ities included grant writing, organizing educational events, promoting interpretive
visitor services, and establishing international collaborations. Previously, she
interned with the National Oceanic and Atmospheric Administration, and her
work contributed to the establishment of a humpback whale sanctuary in Hawaii.
She received a B.A. in environmental science from the University of Virginia.
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 is a research assistant for The Heinz Center’s Sustainable Oceans,
Coasts, and Waterways program. She graduated 

 

cum laude

 

 with a degree in polit-
ical science from Mary Washington College in 2001. She also works for Mary
Washington as a part-time assistant debate coach. She is particularly interested in
the intersection of gender and political communication and plans to pursue a
graduate degree in communication studies.
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