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The American hazardscape stretches from border to border and from coast to
coast. There are few, if any, places in the county that are truly devoid of any type of
hazard—either from natural, technological, or human-induced sources. Some places are
more hazard-prone than others, and some may experience more events or disasters than
others, but they all contribute to the nation’s landscape of hazards. My discipline,
geography, has more than a half-century of research expertise and practice in examining
responses to environmental hazards. Starting with Gilbert White’s floodplain studies in
the 1940s and continuing today, geographers have provided the scientific basis for
disaster and hazard reduction policies and contributed to the nation’s understanding of the
regional variability in hazardousness'.

The question posed for today’s hearing, what makes people and places vulnerable
to natural hazards and disasters, requires first, an understanding of the circumstances that
place people and localities at risk, and second and perhaps more importantly from the
social science perspective, an understanding of the circumstances that enhance or reduce
the ability of people and places to adequately respond to such threats. These
circumstances range from the individual characteristics of people or buildings to global-
scale processes such as climate change or economic globalization.

Vulnerability science is an emergent multidisciplinary field that helps us to
address those questions. It requires a place-based understanding of the interactions
between natural systems, the built environment, and human systems. What I would like
to do this morning is to provide you with three examples of social science contributions
to our understanding of vulnerability science, largely drawn from the geographical
sciences and then make a few remarks on how we can move the nation forward.

The first example is the improvement in the metrics, models, and methods for
social vulnerability assessments. Our disaster field research tells us that there are certain
pre-existing conditions that make certain social groups—the poor, the elderly, women,
non-English speaking residents—more vulnerable to and slower to recover from
disasters. And, these findings are consistent irrespective of the disaster agent involved
(e.g. earthquakes, floods, hurricanes)®.



Social scientists at the University of South Carolina have developed a quantitative
method for assessing social vulnerability that permits geographic comparisons over time
at the county level (Figure 1). As a comparative measure, the social vulnerability index
(SOVI) tells us where the most socially vulnerable populations reside’. As a predictive
measure, the social vulnerability index can help state and local officials determine where
additional response and recovery resources may be needed before, during, and after the
natural event occurs. This empirically based model of social vulnerability illustrates the
disparities in social vulnerability and graphically delineates those areas where extra
preparedness will be needed given the greater social vulnerability of the residents.

The second example where social science has made significant contributions to
disaster preparedness is in the area of integrated hazards assessment methodology. Under
the Disaster Mitigation Act, 2000 all state and local entities must have approved
mitigation plans in order to retain eligibility for disaster relief funding under the Stafford
Act. These mitigation plans must be based on empirically derived hazard vulnerability
assessments. In 1997, working in conjunction with the South Carolina Emergency
Management Division, the Hazards Research Lab first developed a GIS-based hazard
assessment methodology that is now the standard for the state (Figure 2), and widely used
elsewhere®. The method enables us to look at the geographic variations in the hazards
themselves, but also the social vulnerability of residents. When put together, it is easy to
discern those areas that have the highest levels of vulnerability, but more importantly, the
GIS-based approach enables us to see what is contributing to it—social or physical
factors. If all counties in the nation had this level of detail in their hazard vulnerability
assessments, preparing for and mitigation disasters would be reflective of risk and
vulnerability in a community.

In another example, the Hazard Research Lab has just returned from coastal
Mississippi where we were mapping the geographic extent of Hurricane Katrina storm
surge inundation in order to compare it to the SLOSH model and to the social
vulnerability of residents. We were primarily interested in where the physical impacts
were the greatest, where the most socially vulnerable populations resided, and where
these areas overlap, for it is in these areas that residents will face significant challenges in
the longer term recovery from the disaster.

The third example of social science contributions is in the area of warnings and
evacuation behavior. Social science research tells us a number of things about evacuation
behavior: people evacuate as family units; most evacuees seek shelter with other family
members, friends, or in hotels; public shelters are the least preferred option and are only
used if there is no other alternative; many people won’t evacuate because they cannot
bring their pets with them, and finally, many residents use distance to mediate the threat.
This latter point is important as it influences and compounds the management of
evacuations at the local level. For example, during the January 2005 train derailment and
chlorine release in Graniteville, South Carolina, residents within a one-mile zone were
told to evacuate. Nearly all residents complied with the order. However, our research
demonstrated that 59% of the residents in a 1-2 mile zone (outside the mandated
evacuation area) also evacuated, placing additional logistical and support burdens on



response resources, a phenomenon known as an evacuation shadow (Figure 3)°. These
evacuation shadows are common, and if not considered in preparedness planning, they
have the potential to overwhelm the local emergency response system. During Hurricane
Rita, an estimated 400,000 people lived in the mandatory evacuation zone yet more than
2.4 million took to the roadways in advance of the storm, producing a very large
evacuation shadow.

The increasing technological sophistication of the spatial social sciences,
especially those that incorporate GIS and remote sensing also have enhanced
preparedness and response activities, especially in evacuation. Decision support systems
produced by social scientists are used in Texas to assist public officials in making
evacuation decisions’. Social scientists at the University of South Carolina have
developed a spatial decision support system for state emergency managers to enable them
to rapidly identify remote sensing assets and geo-spatial data that can be used during
emergencies’, while social scientists at the University of Utah have developed spatial
decision support systems to aid in wildfire evacuation decision-making by local officials,
to name but a few examples®.

The Good News

The social sciences have produced the basic theory and models for understanding
the social and behavioral responses to disasters and have demonstrated their application
to disaster preparedness and response. Social science research has assisted in the nation’s
understanding of the root causes of disasters. We are better able to understand the
disparities in vulnerability and how they lead to differential preparedness and response as
a consequence of social science work on social vulnerability. The increasing use of geo-
referenced data management systems, especially as the scale of impacts increase, has
helped to enhance response and recovery efforts. Yet, state-of-the-art social science is
often not translated into practice and the nation must relearn lessons derived from social
science time and time again.

In response to terrorist attack of 9-11, the Association of American Geographers
with support from NSF developed a research strategy and action agenda in order to
harness the considerable expertise of the geographical community in understanding the
complex issues of terrorism’. This social science research and action agenda was
designed to address important public policy concerns and to identify critical research
needs in three areas: regional and international research related to the root causes of
terrorism; vulnerability science and hazards research; and geospatial data and
technologies infrastructure research. The Department of Homeland Security’s National
Center on Social and Behavioral Aspects of Terrorism, the START Consortium is one
outcome from this call for action from the social science community.

The Bad News

Despite our lengthy national experience with natural disasters, we still do not
know how much disasters cost this nation on an annual basis, nor where those losses are
occurring. How can we monitor the progress of disaster reduction and mitigation
programs when we don’t have any systematic baseline data on hazard events or the losses



they produce? How can the effectiveness of public policies designed to reduce losses be
evaluated when such fundamental data are unavailable? With support from the National
Science Foundation, we now have the beginnings of such a national dataset, the Spatial
Hazards Events and Losses Dataset for the US (SHELDUS), which includes natural
hazard events and losses for 18 different natural hazards for the entire country from 1960
to the present. As can be seen in Figure 4, losses are quite variable from year to year but
show an overall increasing trend. These losses are mainly caused by weather-related
events. The geographic pattern, shown here in Figure 5, is illuminating as well, with
most of the losses in the Pacific Coast and Gulf Coast states including Florida, the
Southeast, Iowa and the Northern Great Plains, and in the Northeast'”.

The Wish List

With additional investments in the social sciences, significant improvements in
disaster preparedness and response are achievable. While the following recommendations
have been made before, little has been done to implement them, thus they bear worth
repeating. First, we need to create a national inventory or baseline on hazard events and
losses housed in a social-science based National Clearinghouse with a mandate for an
annual “State of Disaster” report on the nation’s progress in achieving disaster resilient
communities''. Second, we need to establish a multi-disciplinary national center (similar
in scope to NSF’s Science and Technology Centers or Earthquake Engineering Research
Centers) to focus on vulnerability science, an effort that will help us develop and improve
the data, methods, and models for understanding vulnerability and more importantly,
developing tools and strategies for improving our resiliency to future disasters'?. Third,
we need to bring our social science to practitioners by providing a tool-box of data and
procedures for local communities. Not only will this reduce the preparedness divide, but
it will also create a more uniform baseline across the nation especially with place-based
vulnerability assessments'®. Lastly, we need to increase our support of rapid response
research to secure critical social science and geo-spatial data and information in disasters.
While the mechanisms are in place to activate such Quick Response research grants such
as those at the Natural Hazards Center or through NSF’s Small Grants for Exploratory
Research, the funding levels are insufficient'*. In an extraordinary example of
recognizing the critical need to support such rapid response data collection, the
University of South Carolina contributed $400,000 of its own money to support 18
research teams to gather perishable data in Katrina’s aftermath'”.

The Hurricane Katrina crisis was precipitated by a physical event, but it was the
failure of social and political systems that turned the natural disaster into a human
catastrophe. As a nation, we need to understand the human decisions and organizational
failures that contributed to this disaster so it won’t happen again. We need an
independent review of the local, state, and federal responses to Hurricane Katrina so we
can learn the lessons of what went right and what went wrong in the response and use
these to improve our preparedness and responses to future disasters. The social science
disaster research community is ready and willing to step up to this challenge and
participate in such an independent review. Are you willing to authorize one?



Figure 1 Social Vulnerability index for 1970 and 2000. In 1970, the most socially
vulnerable populations lived in the southern half of the country and in Alaska and
Hawaii. By 2000, there is an increase in social vulnerability in California, in the Lower
Mississippi Valley, and in the upper Great Plains.
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Figure 2 Hazard Vulnerability Assessments using the Hazards of Place Model.
Incorporating hazard and social information allows us to determine which sub-areas
within counties are the most vulnerable, and what is contributing to this, social or
environmental factors. This example is from Richland County, South Carolina.

® RICHLAND COUNTY:
INTERSECTION OF
HAZARD ZONES

RICHLAND COUNTY: SOCIAL
VULNERABILITY ZONES

Hazard Vulnerability Score
1 Low HAZARD
2 VULNERABILITY
3

Social Vulnerability Score

LOW SOCIAL
[2_JVULNERABILITY
3]

B HIGH HAZARD
[ VULNERABILITY

Bl HiGH soCIAL
N VULNERABILITY

¥

iy
a'*!_['ll

. RICHLAND COUNTY:
‘ PLACE VULNERABILITY
AND INFRASTRUCTURE

Place Vulnerability Score
1  Low Place Vulnerability
2

Bl High Place Vulnerability

Infrastructure
/\/ US Highway

Interstate Highway
Bridge

Dam

Special needs facility

Utilitiy
Storm Shelter

*IbXXJ%




Figure 3 The Graniteville, SC train derailment and chlorine spill. Nearly all residents in
the mandatory one-mile zone evacuated (98.4%). However, an additional 59% of
residents in the 1-2 mile buffer also evacuated, adding an estimated 2,000 more people to
the mandated evacuee population of 4,000, creating a sizeable evacuation shadow.
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Figure 4 The increasing cost of natural disasters. There is an upward trend in dollar
losses during the past 40 (1960-2003) years with weather related events producing more
losses over time than geophysical events. Data are from SHELDUS (http://sheldus.org).
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Figure 5 The distribution of hazard losses at the county level. Utilizing the Spatial
Hazard Events and Losses Database for the U.S. (SHELDUS), we can see the regional
variability in hazardousness and where the greatest losses have occurred.
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