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ABSTRACT

CHRISTINA M. DANIS Choosing a Regional Resilience Partner: A comparative study
of urban, suburban, and rural natural hazard preparedness conditions (Under the direction of DR.
SUZANNE LELAND)

Whether urban, suburban, or rural or from different United States (US) geographic
regions, communities expect public officials to guide them to better prepare for and adapt to
changing conditions and recurring natural hazard threats. Natural hazard preparedness conditions
characterize the compilation of resilience and vulnerability conditions and incorporate prior
response decisions into state and local natural hazard planning, policies, and practices. Many
different options are available to empower vulnerable regions with the right resiliency tools;
what is essential to understand is these communities' capacity to influence natural hazard
resiliency planning effectiveness. The literature suggests when rural, suburban, and urban
communities understand why a resilient region inhibits disaster impacts and supports the
restoration of local economic, social, and ecosystem services, there is greater participation in the

preparedness process.

My research provides context and insight about how regional natural hazard
preparedness conditions may bolster community planning and capital across the urban-rural
continuum. This study evaluates contiguous US county-level natural hazard resilience and
vulnerability with a measurement tool developed at the University of Missouri entitled the
Missouri Transect Project (MTP). It reflects a gap in the peer-reviewed research as the MTP has

yet to be field-tested. | examine the MTP via a mixed-method approach. My two quantitative



analyses, a categorical regression, and a spatial cluster/outlier statistic inform my qualitative
interview questions with the 10 Federal Emergency Management Agency (FEMA) region

Community Preparedness Officers (CPO) about the value of the MTP.

My findings validate the MTP as a community natural hazard preparedness tool to
promote urban-rural patterns of resilience and vulnerability. My MTP economic variable model
findings indicate counties with increased building insurance risk values have slightly increased
preparedness odds than lower building risk counties. The MTP infrastructure resilience and
vulnerability spatial cluster/outlier for rural counties found them less prepared than suburban and
urban counties. The MTP social vulnerability spatial cluster/outlier for rural counties found them
to be less prepared than suburban and urban counties. The MTP economic resilience spatial
cluster/outlier for rural counties found them to be less prepared than suburban and urban

counties.

The CPO interviews indicate the need to bolster education and outreach for rural areas
about FEMA preparedness documents, mobile applications, virtual disaster preparedness videos,
disaster simulation board games, and context-sensitive social media outreach measures. My
findings support establishing social resilience policies and procedures within FEMA, states, and
counties to bolster regional and community resilience through enhanced education and
coordination of state and local hazard mitigation planning mechanisms, particularly for under-
resourced rural areas. My research serves as a useful heuristic to understand why natural hazards
do not just bring damages but provide pre-disaster planning insight and the ability to examine

post-disaster aid as a community-building versus property re-building opportunity.
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CHAPTER 1: Introduction

When natural disasters strike, governments are accountable for minimizing death, injury,
and property damage and ensuring community functions' rapid restoration. Hazards such as
earthquakes, droughts, floods, hurricanes, landslides, and volcanic eruptions are natural hazards
that cannot be avoided. When they lead to deaths and damages in the community, they are
termed a "disaster” due to human acts of omission and commission rather than the act of nature
(Chmutina et al., 2019). When the definition of natural hazard and disaster differs, it becomes
apparent why disasters are not an act of nature but an act of humans (Chimutina et al., 2019;
Plastrik et al., 2020). Research indicates wealth inequality increases when communities
experience loss of property and life due to disasters, despite significant taxpayer investments of
relief funds (Howell and Elliot, 2019, p. 450). When rural, suburban, and urban communities
understand why a resilient region inhibits disaster impacts and supports the restoration of local
economic, social, and ecosystem services, there is greater participation in the preparedness

process (FEMA, 2020b; Plastrik et al., 2020; Biggs et al., 2015).

Natural hazard resilience literature defines community as "a group of individuals and
organizations bound together by geography and perceived self-interest to carry out common

functions" (Meadows, 2008, p.188; Plodinec, 2012). The National Preparedness Goal (NPG)*

! Report presents the National Preparedness Goal (the Goal); it describes 32 activities, called "core
capabilities," that address the nation's most significant risks. The Goal then organizes these core capabilities into five
categories, called "mission areas." Three core capabilities—Planning, Operational Coordination, and Public

1



developed by Federal Emergency Management Agency (FEMA) affirms individual and
community preparedness is fundamental to natural disaster resilience. FEMA (2004) defines a
community as a geographically bound location that functions within a governance structure, for
example, a town, city, or county. The tension between natural hazard versus disaster and
community defined as shared self-interest versus a governance structure motivates my research

about why strategic regional partnerships and community hazard planning matter.

Whether urban, suburban, or rural or from different United States (US) geographic
regions, communities expect public officials to guide them to better prepare for and adapt to
changing conditions and recurring natural hazard threats. Notwithstanding fiscal constraints and
the competing challenge of meeting both regional and local interests. Community planners
serving the public have the responsibility to partner with emergency management officials to
jointly determine what shared values and potential solutions work best for preparing regions and
communities for a natural hazard event occurrence (Schwab, 2010). State hazard mitigation plans
(SHP) serve as the roadmap for regional and local natural hazard preparedness measures and

identify vulnerable populations, communities, environmental ecosystems, and land use types.

States depend on local governments to dispense services through their budgets,
specifically for public safety and infrastructure investments, and rightfully so because local

governments know the most about their built environment and infrastructure capacity. Research

Information and Warning—apply to all five mission areas. FEMA refers to these three core capabilities as "Cross-
Cutting capabilities.



suggests "by establishing a healthy relationship; the state will be more likely to entrust local
governments with greater authority to serve their respective jurisdictions” (Russell & Bostrom,
ACCE, 2016, p.9). Local governments are in control of developing natural hazard plans. State
governments are the coordinator for local government plans. FEMA serves as the federal support

to states and local governments for natural hazard plan activities.

FEMA disaster response approaches continue to be tested across states and local
governments as natural disasters increase in both frequency and extent. Since 1980, the US
economy has sustained losses of more than $1.6 trillion of taxpayer dollars due to natural
disasters (NOAA, 2019). It is essential to understand how a community's capital, defined as its
social, financial, political, built, natural, economic, and cultural conditions, along with its
geography, informs natural hazard preparedness conditions (Cutter et al., 2003; 2008; 2016,
Dabson, 2011). The Government Accountability Office (GAO, 2021) indicates that 35% of the
more than $19 billions of FEMA grant funds made available as of 2018 (Frank, 2021) have gone
unspent due to local government and tribal area community’s inability to match the funds,
implement projects, and navigate the grant process. The ability to foster coordination and
working relationships amongst communities, states, and regions keeps natural hazards from
turning into disasters, reduces property loss and taxpayer costs, and saves lives (Cutter et al.,

2016).

Resilience to natural hazards is the community's capacity to absorb severe shock and
return to the desired state following a disaster. It is of growing interest academically, practically,

and politically (Godschalk et al., 2009). Natural hazard resilience is more than building



environmental protection measures; it is essential to the economic well-being and public health
of communities and states (Plastrik et al., 2020). The vulnerability of communities to natural
hazards incorporates such features as susceptibility, exposure, and coping capacities (Birkmann,
2005). Natural hazard preparedness conditions characterize the compilation of resilience and
vulnerability conditions and incorporate prior response decisions into state and local natural
hazard planning, policies, and practices. Effective resilience building requires state and local
collaboration because they are interdependent. States cannot just make their assets resilient and
ignore local needs; resilience relies on a regional perspective (Dabson, 2007; Dabson et al.,

2012; Plastrik et al., 2020).

My research examines US natural hazard preparedness conditions across urban,
suburban, and rural counties by evaluating social, economic, environmental, and infrastructure
resilience and vulnerability conditions. US natural hazard policy oversight is via FEMA's ten
(10) regional management areas that oversee its mission to support citizens and first responders
in preparation for, protection against, response to, and recovery from natural disasters. The NPG,
as a requirement of the Post-Katrina Emergency Management Reform Act of 2006 (PL 109-295),
requires a ‘whole community' approach for preparedness that includes real-world examples of
community efforts to increase personal- and community-level preparedness (FEMA, 2020a; US
Congress 2006). FEMA defines its ‘whole community' focus as the ability to support the NPG by
enabling a more comprehensive range of entities from the private and nonprofit sectors to foster
greater participation, coordination, and working relationships (see Figure 1-1) (FEMA, 2020e). It
is important to emphasize that individuals and communities are first responders when a natural

disaster occurs, not FEMA.



Figure 1-1: FEMA Whole Community Entities
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To understand how individual and whole community perception of natural hazard disaster
preparedness and resilience has changed over time, since 2013, FEMA has conducted the annual
National Household Survey? (NHS). The 2020 NHS results indicate hurricane-prone areas are
more likely to have taken community-based action or have prepared a plan than other natural
hazard areas or the Nation (FEMA, 2020b). In summary, the 2020 NHS (FEMA, 2020b) indicates

that the approach to changing perceptions and understanding about natural hazard preparedness

2 National Household Survey (NHS). The NHS assesses six hazard regions related to tornado, flood,
hurricane, wildfire, earthquake, urban event. The survey is collected using an English and Spanish telephone
interview survey from individuals whose primary phone number is associated with a landline or cellular phone are
randomly selected to take the survey. For the 2020 NHS all respondents (n=5,020) answered the same set of NHS
core questions related to six basic preparedness actions: gather supplies to last three or more days; talk with others
on getting prepared; attend a local meeting or training; seek information on preparedness; participate in an
emergency drill; make an emergency plan.



requires knowledge about the readiness to act instead of any individual or community socio-
demographic difference. The survey responses also indicate that preparedness actions tend to

cluster together (FEMA, 2020b).

The 2019 Natural Hazard Mitigation Saves study conducted by the National Institute of
Building Sciences (NIBS) (MHMC, 2019) indicates community natural hazard mitigation is a
sound financial investment. The study examines five sets of mitigation strategies and determines
a societal benefit-cost ratio (BCR) of $6 for every $1 spent through mitigation grants funded
through select federal agencies (MHMC, 2019). To better address community and regional
resilience, FEMA migrated with the DMA to a pro-active preventative policy approach to
resilience. As part of the process, FEMA partnered with professional planners such as the
American Planning Association (APA) to reverse and minimize the repetitive damage,
community vulnerability, and the increasing and continual demands for federal natural disaster
assistance. APA and FEMA worked together to figure out what would be needed to proactively
empower communities to plan for protection against natural hazards comprehensively, build
local self-sufficiency, and as a result, become more sustainable when faced with the next natural
disaster event (Schwab, 2010). The ability to align land-use practices, zoning, building code
regulations, and comprehensive plans with community development practices supports natural
hazard resilience technical, organizational, social, and economic dimensions (Godschalk and
Rouse, 2015). It is advanced not only by government regulations and policy actions but also by

individuals, communities, organizations, and businesses.



An increasing array of measurement systems, processes, and tools are available to assist
hazard planners, public officials, and communities identify priorities for improvement, assess
progress, and compare the costs and benefits of investments to increase natural hazard resilience
and reduce vulnerability (NASEM, 2019). The literature indicates that measurement systems
help communities set priorities, establish community resilience baselines, and monitor change
over time (NRC, 2012). Despite many different natural hazard measurement systems and
community resilience tools, US natural hazard policy continues to evolve to address the needs of
natural hazard plans that better reflect the community and regional resilience (Bakkensen et al.,

2017; Cutter et al., 2010; 2016).

My dissertation evaluates a county-level natural hazard resilience measurement tool
developed at the University of Missouri entitled the Missouri Transect Project (MTP) (Dabson et
al., 2012; Dabson, 2015; Dabson et al., 2016). It reflects a gap in the peer-reviewed research as
the MTP has yet to be field-tested as a measurement tool. The MTP benefits from National
Science Foundation (NSF) funding and US Environmental Protection Agency (EPA) oversight.
The MTP design purposively assists rural areas in better understanding their resilience and
vulnerability to natural hazards. To date, FEMA does not specify or require the use of a natural
hazard resilience measurement tool for the development of the SHP. Each state has the discretion
to select from the many available natural hazard resilience measurement tools (NASEM, 2019).

FEMA includes access to the Resilience Analysis and Planning Tool (RAPT) (FEMA, 2021) and

the National Risk Index (NRI) (FEMA, 2017) on its website and contains links to other natural

hazard mitigation tools developed by other federal agencies, universities, and public entities.


https://bit.ly/ResilienceAnalysisandPlanningTool
https://hazards.geoplatform.gov/portal/apps/MapSeries/index.html?appid=ddf915a24fb24dc8863eed96bc3345f8

1.1 Dependent Variable - University of Missouri, Missouri Transect Project (MTP)
Resilience Toolkit

The University of Missouri, Rural Policy Research Institute (RUPRI) developed the
online interactive MTP resilience toolkit to offer no-cost readily available resilience and
vulnerability (R/V) indexes for all contiguous US counties (Dabson, 2015; Miller et al., 20164,
2016Db). The project set out to create a series of comparative county-level indexes to measure
resilience and vulnerability across the US. The purpose is to provide communities with the
capacity and tools to prepare natural hazard plans to respond to multiple threats. The outputs are
datasets of resilience and vulnerability index measures for each of the four MTP variables:
social, economic, infrastructure, and environmental. The MTP website is hosted by the

Engagement Network Building Regional Resilience website. Users can create custom maps and

generate customized reports as contributions to local awareness-raising and resilience planning.

The purpose of the MTP is to increase resiliency at local and regional levels by
empowering planners and community leaders, particularly those serving rural areas, with a sense
of how their county's strengths or resilience and weaknesses or vulnerability compare across the
variables and to others (Miller et al., 2017). Resilience is a set of positive attributes,
characteristics, and capacities that describe a community's ability to withstand and recover from
the impact of a natural disaster event. On the other hand, vulnerability is a set of community
characteristics or qualities that may hinder, make a community more susceptible, or even prevent

recovery after a natural disaster, hence reducing resilience.


https://resilience.engagementnetwork.org/about-the-resilience-indicators/

The design of the MTP has three understandings (Miller et al., 2017). First, enhancing
resilience cannot be confined to any single geography, population, governmental unit, or
business but must be an expression of a collective whole resilient community. Second,
communities are vulnerable to disaster events in different ways, and their speed of recovery is
determined by the relationship between social, economic, physical, and institutional factors.
Third, physical damages and costs are not the only measures of a disaster's impact; social and

economic disruption and adaptation are vital considerations.

The MTP groups the range of data factors into four variables (Miller et al., 2017):

e Social: The degree to which a community has a robust set of social and human capital to
rebound from a potential hazard (resilience) and the characteristics of the population that

cause isolation or erosion of social capital (vulnerability).

e Economic: The presence of factors that enhance a regional economy, such as economic
diversity, entrepreneurship, growth in employment and businesses (resilience), and the
indicators of underlying economic weakness, such as reliance on primary industries,

unemployment, and shrinking business opportunities (vulnerability).

e Infrastructure: The capacity of a community to address potential disaster scenarios,
including medical capacity, first response, and scale of preparedness investment
(resilience), and the extent of at-risk housing, challenges for evacuation, and proximity to

potentially hazardous facilities (vulnerability).



o Environmental: The inherent diversity of climate, landforms, and land cover that reduce
the impact of and help recovery after disasters (resilience) and the range and severity of

natural disaster risks that communities may face (vulnerability).

MTP assigns counties to one of four quadrants based on the average resilience (R/strength),
and vulnerability (V/weakness) score relative to the median value for all US contiguous counties
(see Figure 1-2). It identified counties above the median value as high resilience (HR) or high
vulnerability (HV). In contrast, it identified counties below the median value as low resilience
(LR) or low vulnerability (LV) (Dabson, 2015; Miller et al., 2016a, 2016b). The comparison of
resilience and vulnerability values empowers planners and community leaders, particularly those
serving rural areas, with a sense of how their county's resilience (strengths) and vulnerability
(weaknesses) in four areas (economic, environment, infrastructure, and social) compare to others

(Dabson, 2015; Miller et al., 2016a, 2016b).

Figure 1-2: MTP Resilience and Vulnerability Quadrants
4
h || 8

High High
Vulnerability Vulnerability
Low Resilience High Resilience

Vulnerability Vulnerability
Low Resilience High Resilience
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Interactions and dependencies between these variables (Lavelle et al., 2015) are not
explicitly addressed in the MTP other than allowing data and mapping to be organized at the
county level in different dimensional combinations. Accordingly, for any county, economic
factors can be presented alongside social and infrastructure factors to show and evaluate multiple
resilience or vulnerability levels. Data is normalized using a maximum-minimum technique. All
variables are rescaled to values between zero and one, where zero is assigned to the lowest value

in the data set and one assigned to the greatest value (Miller et al., 2016a, 2016b).

The MTP data sources (see Table 1-1) are publicly available secondary data from a
variety of agencies within the federal government (US Census Bureau, Internal Revenue Service,
US Department of Health & Human Services, US Department of Transportation, US Army
Corps of Engineers, US Environmental Protection Agency, US Department of Labor, US
Department of Housing & Urban Development, US Geological Survey, US Department of
Commerce). With support and funding, the MTP data sources may be readily updated. The one
exception is environmental resilience, which is derived from the ESRI World Ecophysiographic
Diversity 2015 database, making it somewhat less transparent than the other measures. The
Engagement Network Building Regional Resilience team (accessed 4/30/2019), updated
approximately half of the MTP infrastructure and more than two-thirds of the social and
economic indicators in April 2017 with the 2013-2017 American Community Survey (ACS)
from the US Census Bureau. All data, sources, and methods are presented for public use on the
Engagement Network Building Regional Resilience web platform to allow discussion,

adaptation, and replication.
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Table 1-1: Description of the MTP Data Sources

MTP DATA CATEGORY

MTP DATA SOURCE

Social Resilience & Vulnerability Quadrants

Data Source: Missouri EPSCoR. 2017. Source
geography: County

Economics Resilience & Vulnerability Quadrants

Data Source: Missouri EPSCoR. 2017. Source
geography: County

Infrastructure Resilience & Vulnerability Quadrants

Data Source: Missouri EPSCoR. 2017. Source
geography: County

Environment Resilience & Vulnerability Quadrants

Data Source: Missouri EPSCoR. 2017. Source
geography: County

Infrastructure Vulnerability - VVehicle Access

Note: This indicator is compared to the national
average. Data Source: US Census Bureau, American
Community Survey. 2013-17. Source geography: Tract

Infrastructure Vulnerability - Drinking Water Violations

Note: This indicator is compared to the national
average. Data Source: University of Wisconsin
Population Health Institute, County Health Rankings.
2012-13. Source geography: County

Environmental Vulnerability - Drought

Note: This indicator is compared to the national
average. Data Source: US Drought Monitor. 2012-14.
Source geography: County

Social Vulnerability - Poverty Rate

Note: This indicator is compared to the national
average. Data Source: US Census Bureau, American
Community Survey. 2013-17. Source geography: Tract

Social Vulnerability - Violent Crime

Note: This indicator is compared to the national
average. Data Source: Federal Bureau of Investigation,
FBI Uniform Crime Reports. Additional analysis by the
National Archive of Criminal Justice Data. Accessed
via the Inter-university Consortium for Political and
Social Research. 2019. Source geography: County

Social Vulnerability - Dependent Population (Disabled)

Note: This indicator is compared to the national
average. Data Source: US Census Bureau, American
Community Survey. 2013-17. Source geography: Tract

Social Resilience - Place Attachment

Data Source: US Census Bureau, American Community
Survey. 2013-17. Source geography: Tract

Social Resilience - Voter Participation

Note: This indicator is compared to the national
average. Data Source: Townhall.com Election Results.
2016. Source geography: County

Social Resilience - Educational Attainment

Note: This indicator is compared to the national
average. Data Source: US Census Bureau, American
Community Survey. 2013-17. Source geography: Tract
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MTP DATA CATEGORY

MTP DATA SOURCE

Social Resilience - Home Ownership

Data Source: US Census Bureau, American Community
Survey. 2013-17. Source geography: Tract

Social Vulnerability - Income Inequality

Note: This indicator is compared to the national
average. Data Source: US Census Bureau, American
Community Survey. 2013-17. Source geography: Tract

Social Vulnerability - Linguistic Isolation

Note: This indicator is compared to the national
average. Data Source: US Census Bureau, American
Community Survey. 2013-17. Source geography: Tract

Social Vulnerability - Dependent Population (Elderly)

Data Source: US Census Bureau, American Community
Survey. 2013-17. Source geography: Tract

Social Vulnerability - Dependent Population (Children)

Data Source: US Census Bureau, American Community
Survey. 2013-17. Source geography: Tract

Social Vulnerability - Uninsured Population

Note: This indicator is compared to the national
average. Data Source: US Census Bureau, Small Area
Health Insurance Estimates. 2017. Source geography:
County

Economic Resilience - Proprietor Employment

Note: This indicator is compared to the national
average. Data Source: US Department of Commerce,
US Bureau of Economic Analysis. 2016. Source
geography: County

Economic Resilience - Labor Force Participation

Note: This indicator is compared to the national
average. Data Source: US Census Bureau, American
Community Survey. 2013-17. Source geography:
County

Economic Vulnerability - Business Vacancies

Note: This indicator is compared to the national
average. Data Source: US Department of Housing and
Urban Development. 2019-Q2. Source geography:
County

Economic Vulnerability - Cost Burdened Housing

Note: This indicator is compared to the national
average. Data Source: US Census Bureau, American
Community Survey. 2013-17. Source geography: Tract

Economic Vulnerability - Unemployment

Note: This indicator is compared to the national
average. Data Source: US Department of Labor, Bureau
of Labor Statistics. 2019 - July. Source geography:
County

Infrastructure Resilience - Grocery Store Access

Note: This indicator is compared to the national
average. Data Source: US Department of Agriculture,
Economic Research Service, USDA - Food Access
Research Atlas. 2015. Source geography: Tract

Infrastructure Resilience - Medical Professionals

Note: This indicator is compared to the national
average. Data Source: US Department of Health &
Human Services, Health Resources and Services
Administration, Area Health Resource File. 2014.
Source geography: County

Infrastructure Vulnerability - Older Homes

Note: This indicator is compared to the national
average. Data Source: US Census Bureau, American

13




MTP DATA CATEGORY MTP DATA SOURCE

Community Survey. 2013-17. Source geography:
County

Infrastructure Vulnerability - Mobile Homes Data Source: US Census Bureau, American Community
Survey. 2013-17. Source geography: Tract

1.2 Problem Statement

My research examines the ability to predict the level of natural hazard preparedness due
to the nature and extent of how and where state hazard mitigation policies, regulations, and
building codes integrate into urban, suburban, and rural resilience and vulnerability policy and
practices. It's theoretical approach and hypotheses are tied directly to crucial community
planner's skills: such as "the ability to think comprehensively about the challenges facing a
community, how to address them with the resources available, and how to steer the public and its
decision-makers toward goals and objectives that are reasonably constructed to achieve the
desired ends" (Schwab, 2010, p.4). My premise is natural disaster resilience increases when
regional partnerships are better able to protect and restore community functions due to a highly
resilient and low vulnerability of environmental, social, economic, and infrastructure conditions.
My research provides context and insight about how regional natural hazard preparedness
conditions may bolster community planning, social resilience, and capital across the urban-rural
continuum. It suggests the importance of natural hazard plan partners both near and far and why
partnering with planning professionals are essential to prevent natural hazards from becoming

natural disasters.
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1.3 Purpose of Research

This mixed-methods study examines the ability to use the MTP as a community planning
tool to assist decision-makers and stakeholders with specific examples of how urban, suburban,
and rural counties inform regional natural hazard preparedness conditions. My research aims not
to compare counties to determine who is best or who is the worst. Nor is it intended to define
equity as similar resilience and vulnerability conditions across urban and rural areas. Literature
indicates that urban and rural natural hazard resilience does differ (Berke et al., 2012; 2014;
Cutter, 2016; Dabson, 2007; 2011; Horney et al., 2012; Partridge et al., 2009). Additionally, the
goal is not to argue that natural hazard policies should reallocate urban resilience resources to
mitigate rural vulnerabilities. My goal is to tell the story of how natural hazard preparedness
conditions compare across the differing geophysical provinces and population density areas of
the US and FEMA regions. The objective is to help foster strategic regional resilience
partnerships that reduce taxpayer costs and property loss, greater protection of lives, and inform

local context about what regional resilience may mean for all citizens.

1.4 Research Questions

My research questions expand upon the study design of Cutter et al. (2016). I use the
MTP as the dependent variable to examine the relationship between rurality and community
resilience in the contiguous US. | examine the relationship between the MTP preparedness
variables the 10 FEMA regions and rural areas as compared to suburban and urban areas. |

question the value of the MTP as a visually appealing user-friendly tool to assist with telling the
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story about why preparedness matters to individuals and community stakeholders. Specifically,
the MTP color code resilience and vulnerability quadrants coupled with county-level urban,
suburban, and rural details as clusters of ‘good’ and ‘bad’ preparedness areas. My research

questions are:

Question 1: How does the MTP natural hazard preparedness conditions compare
amongst urban, suburban, and rural county population densities, and the 10 FEMA regions,

based on the nature and extent of state natural hazard regulations, and building codes?

Question 2: How does the cluster/outlier high and low resilience/vulnerability
spatial patterns of the MTP natural hazard preparedness conditions vary across neighboring

urban, suburban, and rural counties within each state and across the 10 FEMA regions?

Question 3: How do FEMA community preparedness leads envision the MTP tool
and cluster/outlier high and low resilience/vulnerability natural preparedness conditions
county-level maps for each state and FEMA region to be of value for community hazard

planners?

1.5 Overview of Methodology

| use a mixed-method approach with an explanatory sequential research design where my

two quantitative analyses, a categorical regression, and a spatial cluster/outlier statistic, inform
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my qualitative interview questions see Figure 1- 2 (Baader et al., 2003; King et al., 1994;
Creswell, 2015). My qualitative research does not require IRB approval (see Appendix A). | use
a triangulation approach (Jink, 1979) to test the degree of external validity of the MTP
community preparedness tool. The study includes 2,389 counties across the contiguous US that
have received FEMA Hazard Mitigation Grant Program (HMGP) funds (1989 — 2017) and
agreed to the local match component of those grant funds to improve the nature of their
communities pre-and post- a natural disaster occurrence. Of the 2,389 counties | examine 1,189
or 50% are rural, 1,042 or 43% are suburban (886/37% mixed rural, 156/6% mixed urban), and
158 or 7% are urban (Isserman, 2005). The US may be predominately rural in population area
density; however, it is not monolithic regarding its land use, community structures, and social

and economic capacities (Dabson, 2011).

My research examines the ability to predict the nature of natural hazard preparedness
across the urban-rural continuum. It explores FEMA regional natural hazard policy
implementers' ability to ensure that vulnerable community’s partner with natural hazard plan
partners that are more resilient than they are. It presents a regional approach that enables them to
establish resilience partners near and far afield and support community hazard plan development

(Bakkensen et al., 2017).
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I conduct an adjacent categorical logistic regression model (Fagerland, 2014), with
secondary data to evaluate the probability to predict natural hazard preparedness categories of
least (LR/HV), somewhat, (LR/LV) moderately (HR/HV), and most prepared (HR/LV). My DV
is the MTP high versus low categorical resilience and vulnerability measures (Dabson et al.,
2012; Dabson, 2015; Miller et al., 2016a, 2016b). As shown in Table 1-1, the MTP includes
county-level data from federal data sources for the years 2013-2019 for four variables, economic,
environment, infrastructure, and social. The resilience compared to the vulnerability of a county
for the four variables serves as a proxy in my research for establishing the adjacent ordinal
categories for the level of county preparedness from least, somewhat, moderately, and most

prepared in the event of a natural hazard occurrence.

| examine the ability to predict the level of natural hazard preparedness based on being in
an urban, suburban (mixed urban, mixed rural), and rural areas (Isserman, 2005), the number of
adopted state hazard regulations (APA 2019), the nature of the ATTOM (2016) building risk
insurance code, prior FEMA, and local hazard mitigation investments (FEMA 2018a), the extent
of previous disaster exposures (FEMA, 2018b) and 2016 presidential preferences (MIT, 2018). |
select the MTP county-level resilience and vulnerability measures as my DV because the
University of Missouri developed them to assist rural areas with understanding and access to

readily available measures to inform natural hazard planning decisions.

For my second quantitative analysis, | evaluate the MTP resilience and vulnerability

county-level values for potential nearest neighbor spatial patterns of high-high, high-low, and
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low-low relationships using a Local Moran's | (LISA) cluster/outlier spatial statistic (Anselin,
1995). The LISA analysis is not limited to the FEMA HMGP county local match criteria as in
the regression model, so for this analysis, there are 3,107 county observations. | developed a map
book of urban-rural county resilience and vulnerability cluster/outlier relationships for the 48
contiguous states and 10 FEMA regions (see Appendix B) to support the construct of urban-rural

relationships and provide the community planning context for my qualitative questions.

For my qualitative analysis, | share the LISA spatial statistic quantitative findings map
book with the 10 FEMA region community preparedness leads. | gather their insight and
understanding about the patterns of natural hazard preparedness conditions in urban, suburban,
and rural counties across the 48 contiguous states and 10 FEMA regions. | also inquire about the
value they see for using the map book of state county-level resilience and vulnerability
cluster/outlier analysis with urban-rural details as a community hazard planner tool. | use my
qualitative data and analysis to bolster my multimethod results (Jick, 1979). To assist with
developing the interview questions, | conduct preliminary research with local and FEMA
community hazard planners. Based on their feedback, | determine that a visual data presentation
such as the MTP map book approach is the best option to support my research questions about

the perceived value of the MTP as a community hazard planning tool.

1.6 Rationale, Significance and Policy Implications

My research expands upon the current literature by assisting public officials, hazard

planners, emergency management personnel, nonprofit and business owners, and local
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stakeholders with knowledge and examples of why regional resilience conditions matter,
particularly for rural areas. The study findings benefit community, regional, and state natural
hazard planners in addition to testing theories. The study contributes to the regulation theory
(Aglietta, 1979; Painter 1977), posit that for FEMA to address an environmental crisis, such as
the increased frequency of natural disaster events, the response needs to consider the economic
and socially constructed nature of the issue (Lipietz, 2002; Belanger and Levesque, 1991; Boyer
and Salliard, 2002). Therefore, the US natural hazard policy will need to consider the strained
relationship of economics, social construct, and the environment to reflect a resilient outcome or

more sustainable future for communities and regions.

It is important to recognize how cultural capital (Bourdieu, 1973) may inform a
community’s ability to prepare for an accelerating and changing world and adapt to a system
thinking approach. Community capital includes cultural capital which is based on the skills,
worldview, and experiences of a community. It is important because it informs how to best
communicate context sensitive preparedness measures. Second, it uses center-periphery theory
(Friedmann, 1966; 1972), concepts to evaluate the dynamics of the urban-rural continuum
influence on natural hazard preparedness relationships. It examines how the relationship between
urban economic growth and rural economic limitations has informed regional natural hazard

preparedness conditions.

The theoretical test serves as an applied test of the MTP as a natural hazard measurement
tool, which as stated previously, has yet to be field-tested and published in a peer-reviewed

journal. It presents areas where counties in the state may be more vulnerable than resilient to a
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natural disaster. It may lead to a local resilience index used by community hazard planning
entities and inform strategies for selecting appropriate near and far natural hazard resilience
partners. With this information, community, state, and FEMA natural hazard planners can use
urban-rural county-level economic, environment, infrastructure, and social resilience and
vulnerability spatial patterns to prioritize preparedness measures and inform strategic regional

hazard plan partnerships.

This dissertation summarizes the rapidly expanding academic, policy, and practice
literature related to US natural hazard policy implementation, state hazard preparedness plans,
community resilience measurement systems, regionalism, and rural population subtleties. It
evaluates and builds upon the MTP to assist with understanding rural resilience and vulnerability
conditions. It suggests ways to improve regional resilience effectiveness and attractiveness to
community natural hazard planners. It applies inferential and spatial statistics to examine how
regionalism informs community natural hazard preparedness. The research includes perspectives

from the 10 FEMA region community preparedness leads.

My research aims to inform public policy decisions that address living with, preparing
for, and responding to the impact of natural disaster events by comparing the statistical
relationships and spatial patterns of resilience and vulnerability conditions in urban, suburban,
and rural counties across the continental US. My comparative analysis of county-level natural
hazard preparedness conditions and their relationship to adjacent urban, suburban, and rural areas
uses a sorting technique. Specifically, | apply a basic structured analytic approach for grouping

information to develop insight, identify patterns, uncover trends, and spot anomalies. My
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objective is to tell the story of how natural hazard preparedness conditions compare across the
differing geophysical provinces and population density areas of the US and FEMA regions to
foster strategic community conversations and resilience partnerships. The resilience literature
indicates this results in reduced taxpayer costs and property loss, greater protection of lives, and
informs community context about what sustainable natural hazard resilience may mean for all

citizens (Cutter et al., 2003; 2008; 2016, Dabson, 2011).

FEMA hazard plan policy can foster the design and implementation of regional resilience
with a boundary area not limited by political jurisdictions of states, counties, and municipalities.
This flexible jurisdictional component of regional resilience is essential because governance
boundaries do not reflect watershed boundaries or any natural resource boundaries that support
ecosystem services (Biggs et al., 2015). Like natural resource boundaries, our supply-chains and
commodity distribution economic boundaries defy state and local jurisdictional boundaries. They
are increasingly dependent upon global supply-chains and commodity conditions in response to

disaster events (Irwin, 2020).

When governance arrangements are not politically bounded and not seen as unidirectional,
there is a need to stress the meaning of fostering collaboration between and engagement by
different governance levels, as is appropriate for the policy process (Barca, 2009). Such multi-
level governance or collaborative governance arrangements must be vertical and traverse the
traditional boundary lines between local, regional, and state governments. Simultaneously, be
horizontal, cross the boundary lines among multi-jurisdictional areas, and the public, private, and

nonprofit sectors (Barca, 2009; Gollagher and Hartz-Karp, 2013; Hasselman, 2017). The literature
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suggests resilience to natural hazards will require FEMA support for natural hazard preparedness
conditions that purposively blur jurisdictional boundaries of states and counties. This blurring is
necessary to foster regional non-partisan multi-level governance and collaborative governance

arrangements that include public, private, and nonprofit sectors (Barca, 2009).

On January 1, 2021, President Trump signed into law the Safeguarding Tomorrow
through Ongoing Risk Mitigation (STORM) Act (Congress, 2021). The Act authorizes FEMA to
grant $200 million to communities to create a resilience revolving loan fund for infrastructure
mitigation projects. For the first time, FEMA revolving loan funds are available to allow
different states to coordinate on large scale infrastructure projects to make them more resilient
prior to a natural hazard. Prior to the STORM Act, a community in one state with shared
infrastructure may have established a federal grant to mitigate and upgrade but a bordering state
may have not. For example, the 2019 mid-west flood event in Minnesota affects lowa and other
states, the ability to coordinate funds to be more resilient is needed (Mannion, 2021). The
STORM Act supports the recent FEMA paradigm shift to pre-disaster preparedness funds from

post-disaster response funds.

1.7 Terminology

For my research, | define resilience as regions and local community functions' ability to
adapt or bounce-back after natural disaster events (Auty, 2001; Biggs et al., 2015). Resilience is

informed by the built environment and infrastructure, social capital, and economic and
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environmental conditions. Community resilience means "having the ability to live with change
and develop with it while recognizing this persistence sometimes leads to path dependency and
traps that are difficult to get out of" (Biggs et al., 2015, p. xx). Therefore, the ability to bounce
back from natural disasters echoes the current social, economic, infrastructure, and
environmental community conditions and its response to the loss of resources due to prior natural
disaster experiences (Cutter et al., 2016). Resilience provides the framework for understanding
the capacity to deal with unexpected shocks; it differs from sustainability, "defined as achieving
human well-being in the present without compromising the social, economic or environment for
future well-being" (Biggs et al., 2015, p. 23). Resilience is a component of sustainable practices
between man and nature; however, it is not a given that all resilience practices are sustainable
due to previous practice path dependency traps and the desire to restore community functions

quickly (Biggs et al., 2015).

The vulnerability of communities to natural hazards shares the same multidimensionality
as resilience yet incorporates such features as susceptibility, exposure, and coping capacities
(Birkmann, 2005). Natural hazard preparedness conditions characterize the compilation of
resilience and vulnerability conditions and incorporate prior response and mitigation choices and
actions into natural hazard planning, policies, and practices. | define vulnerability as the
conditions that inhibit a community's ability to adapt or bounce-back when faced with a natural
disaster event (Birkmann, 2005). The concept of community resilience to natural hazards means
strategically leveraging existing resources while systematically improving upon limited
resources and vulnerabilities, thus erecting a stronger, more resilient community over time

(Miller & Dabson, 2015). Resilience and vulnerability do not always reflect each other's inverse;
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however, they are both relevant for understanding the natural hazard preparedness conditions of

a region, county, or local government entity (Dabson, 2007; 2011).

The literature supports the development of better data for rural communities to overcome
policy limitations that have "ill-equipped their ability to understand and compare their past,
including the causes and consequences of failures in policy and practice, and to plan and
implement their futures with the benefit of solid evidence™ (Scally et al., 2020, p.37). | define
rural communities based on the work of Andrew Isserman (2005). | choose the definitions
developed by Isserman in support of center-periphery theoretical nuances beyond purely urban
versus rural. It allows for a greater understanding of the adjacent spatial relationships conducted
as part of the MTP map book visualization. Isserman (2005) defines urban (U) has a population
density of at least 500 people-per-square-mile (ppsm), with at least 90 % of the population in
urban areas and at least 50,000 people living in the urbanized areas. Rural (R) is a population
density of less than 500 ppsm, with 90 % of their population living in rural areas, and with no
urban area of 10,000 people. Mixed urban (MU) is a population density of at least 320 ppsm, and
mixed rural (MR) is a population density of less than 320 ppsm. Suburban (S) in my research
combines mixed urban and mixed rural population density areas; however, they are separate in

my analysis.

The sociology literature differentiates disasters from hazards. According to Drabeck
(2004), I define disaster based on the early research conducted by Fritz (1961) and Dynes et al.
(1972). A disaster is "an event in which a community undergoes severe such losses to persons

and/or property that the resources available within the community are severely taxed" (Drabek
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2004, Student Handout 2-1, p. 1). For my research, | define a hazard as ". . . a condition with the
potential for harm to the community or environment.” (Drabek 2004, Student Handout 2-1, p. 1).
Therefore, the term disasters refer to specific events like Superstorm Sandy in October 2012. In
contrast, natural hazards define a class of threats like hurricanes, tornadoes, earthquakes, and
floods. Accordingly, the literature refers to the hurricane hazard or the flood hazard that reflects
the risk, vulnerability, or exposure confronting families, communities, or societies (Cutter et al.,
2008; Longstaff et al., 2010; National Academies, 2012). | define emergency management "as
the process by which the uncertainties that exist in potentially hazardous situations can be
minimized and public safety maximized. The goal is to limit the costs of emergencies or disasters
through the implementation of a series of strategies and tactics reflecting the full life cycle of
disaster, i.e., preparedness, response, recovery, and mitigation.” (Drabek 2004, Student Handout

1-3,p. 1).

Besides clarifying the definitions for disasters, natural hazards, and emergency
management, | need to state what my research does not intend to address. It does not evaluate the
US climate science policy or climate change relationship to natural disaster events. | focus on
how natural hazard preparedness compares within states and the 10 FEMA regions across the
urban-rural continuum. FEMA emphasizes community preparedness as intending to build "a
secure and resilient nation with the capabilities required across the whole community to prevent,
protect against, mitigate, respond to, and recover from the threats and hazards that pose the
greatest risk" (DMA, 2000, Section 203(a)). Under this framework, preparedness (or resiliency
building) is divided into five mission areas: prevention, protection, mitigation, response, and

recovery. Community resilience focuses on a community's capacity to adapt to changing
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conditions, withstand disruption, and rapidly recover from emergencies (MitFLG, 2016). FEMA
regulations specifically recognize the need to bolster rural populations with increased technical
assistance and natural hazard planning capacity (DMA, 2000, Section 203(a)). FEMA does not
require states to address climate change resiliency; instead, they require communities to better

prepare for the next natural hazard event.

1.8 Research Hypotheses

I hypothesize that a regional approach that considers jurisdictional boundaries beyond
city, town, and county boundaries within and between states is vital for robust natural hazard
preparedness conditions. A strategy that incorporates the nature of urban-rural interdependence
relationships and local community capital capabilities beyond the current FEMA regional partner
criteria, which requires a regional partner for communities with less than 25,000 in population, is
warranted (DMA, 2000, Section 203 (a)). The literature indicates a greater understanding of how
regional resilience conditions may bolster rural natural hazard resilient measures is needed
(Birkland & Waterman, 2008; Cutter et al., 2014; 2016, Dabson, 2011; 2015, Dabson et al.,

2012).

The following hypotheses reflect my literature review, regulation theory (Aglietta, 1979;

Painter 1977), which posits regulation expresses itself based on local social and economic

constructs, and center-periphery theory (Friedmann, 1966; 1972), which posits urban human
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capital economic growth and rural physical capital economic limitations are the results of

regional new economy conditions.

Hypothesis 1: Rural counties, compared to suburban and urban counties, are more likely to be

less prepared for a natural hazard event despite enhanced government intervention.

Hypothesis 2: Due to the nature of federal hazard plan policy regulations, the 10 FEMA
regions are more likely to reflect similar than unique patterns of urban, suburban, and rural

county-level natural hazard preparedness conditions.

Hypothesis 3: Counties in states with more adopted state hazard plans and risk-reducing
building code regulations are more likely to have increased natural hazard preparedness
conditions than counties in states with fewer state-adopted hazard plans and building code

regulations.

Hypothesis 4: Rural counties adjacent to only other rural counties are more likely to be less
prepared for a natural hazard event than rural counties neighboring suburban or urban counties or

neighboring suburban and urban counties.

Hypothesis 5: FEMA Community Preparedness Officers are likely to spend more time with
rural counties and tribal areas than urban and suburban counties; thus, a user-friendly
preparedness tool is more likely to be of value when compared to the technically advanced tools

offered by FEMA and others.
29



1.9 Dissertation Structure

This dissertation has six chapters. This chapter serves as an introduction to the FEMA
policy that informs my research, presents my dependent variable, describes my problem
statement, purpose, research questions, provides an overview of my methodology, research
rationale, selected terminology, and my hypotheses. Chapter 2 presents natural hazard policy and
regional resilience literature perspectives. Chapter 3 links regulation theory and center-periphery
theory to natural hazard preparedness conditions. It frames the approach to my research design
and includes a discussion of my research questions’ expected outcomes. Chapter 4 describes the
process | used to operationalize my research design concepts. Chapter 5 presents the results and
findings. It presents my research hypotheses with the logistic regression model outcomes, Local
Moran's | outcomes, and interviews with FEMA community preparedness leads. Chapter 6
discusses research limitations and policy implications related to urban, suburban, and rural
natural hazard preparedness conditions. Specifically pertaining to federal and state hazard
regulations, land use and building code regulations, community hazard planning, and the
importance of understanding why local social, economic, and cultural context matters for

regional resilience, citizen preparedness, and property protection.
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CHAPTER 2: Natural Hazard Policy and Regional Resilience Literature Perspectives

Based on the literature reviewed, the multi-jurisdictional state, county, and local approach
embedded in US natural hazard policy have environmental, social, infrastructure, and economic
benefits, particularly for regional natural hazard resilience measures (Bakkensen et al., 2017;
Cutter et al., 2015; Dabson, 2011; White et al., 2015). A significant number of studies evaluate
the relationship between community resilience and federal and state natural hazard policy.
Precisely, the importance of ground-up or local community approach, to better understand the
success, or lack of success, for natural hazard policy adoption and implementation at both the
state and county level (Berke et al., 2012; 2014; Birkland and Waterman, 2008; Birkland, 2009;
Cutter et al., 2003; 2014, 2016; Frazier et al., 2013; Homsy and Warner, 2013). The spatial
aspect of this issue is prominent in the literature. It informs the county-level, social,
environmental, economic, and infrastructure conditions that may make one place more or less
resilient, or vulnerable, to a natural disaster event than another (Cutter et al., 2003; Cutter, 2016;

Dabson, 2011, Dabson et al., 2012; Miller et al., 2015a; 2015b; 2016).

The literature recognizes the social capital of rural communities may be more vulnerable
or less prepared for a natural disaster event, as compared to urban and suburban communities
(Cox & Hamlen, 2015; Cutter et al., 2016; Pendall et al., 2010; White et al., 2015). Therefore, it
is valuable to understand the setting of the relationships amongst rural, suburban, and urban areas
within states and across the US to discern regional resilience patterns amongst differing

community capital and social conditions. The ability to examine regional resilience patterns may
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provide insight into how political preferences and state hazard mitigation regulatory practices
and policies reflect the nature and extent of rural community resilience compared to their
suburban and urban counterparts. Patterns of regional resilience that rely on the relationship
between the urban-rural continuum also serve as learning opportunities. The ability to see
patterns of regional resilience and understand the context of why they exist in some regions and
not others with comparable conditions is of value to federal and state hazard plan decisionmakers

(Berke et al., 2012; Cutter et al., 2003; Cutter, 2016; Dabson, 2007; 2011).

2.1 US Natural Disaster Policy

To reduce increasing natural disaster losses, the US Congress passed the Disaster
Mitigation Act (DMA) of 2000 to amend the Robert T. Stafford Disaster Relief and Emergency
Assistance Act (Stafford Act) (42 USC 5131 et seq.). Section 322 of the DMA requires state and
local governments to develop and routinely update a Hazard Mitigation Plan (SHP or HMP) to
remain eligible for pre- and post-disaster mitigation funding. These funds include the Hazard
Mitigation Grant Program (HMGP), Pre-Disaster Mitigation (PDM) program, and Flood
Mitigation Assistance (FMA) program, all of which are administered by FEMA under the
Department of Homeland Security as part of FEMA's Hazard Mitigation Assistance (HMA)
program. USDA is responsible for rural disaster and infrastructure oversight and coordinates with
FEMA when a disaster declaration has occurred. States and communities with an adopted and

approved SHP or HMP are better pre-positioned and thus more apt to receive available mitigation
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funds before and after the next disaster strikes. The state SHP and community HMP are required

to be updated every five years and are subject to FEMA approval (FEMA, 2018).

The literature indicates due to the 2017 dramatic increase in disaster-related damage
losses; Congress passed the Disaster Relief Recovery Act (DRRA) in October 2018 (NPR,
2019). The DRRA is a response to the more than 260 billion dollars in recovery costs associated
with the 2017 hurricane season, particularly Hurricane Maria in Puerto Rico (FEMA 2018, c).
The DRRA (NPR, 2019 p.31) includes "more than 50 provisions that reduce complexities in
mitigation and recovery processes, making it easier for communities to invest in mitigation-
related activities moving forward.” The DRRA gives communities flexibility in incorporating
mitigation techniques and enables communities to build a culture of preparedness by allowing all
government levels to invest in and manage long-term mitigation programs. The DRRA also
significantly restructured federal grant funding to place greater emphasis on mitigation. The
DRRA amended two sections of the Stafford Act. The amendments authorize FEMA to aid state,
local, tribal, and territorial governments for building code and floodplain management ordinance

administration and enforcement; and add post-disaster surge staffing assistance for code officials.

The literature about FEMA federal legislation such as the 2018 DRRA and the disaster
relief bill, signed into law in June 2019, indicates increased national partisanship challenges than
in the past (NOAA, 2019). Despite the initial partisan disagreement, Congress passed the 2019
disaster relief aid bill with bipartisan support and allocated 12.9 billion federal dollars to support
disaster mitigation (NOAA, 2019). Current FEMA policies (DRRA, 2018; White House, 2016),

research reporting sources (Addison, 2018; Knopman et al., 2017; MitFLG, 2016; NASEM,
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2019; NMIS, 2019), and the literature reviewed (Cutter et al., 2016; Paveglio et al., 2017)
suggest bipartisan support for disaster relief that includes building more resilient communities in

response to natural disaster events will continue.

In 2017 Hurricanes Harvey, Irma, and Maria caused a collective $265 billion in damages
compared to the 2005 $209.7 billion combined costs for Hurricanes Katrina, Rita and Wilma,
and Superstorm Sandy in 2012 with a cost of $71 billion (FEMA 2018, c). Every year FEMA
conducts many internal self-assessments and after-action debriefing reports. These reports
inform policies and practices to establish a culture of preparedness within communities and
government. FEMA understands laws and regulations bound its mission, but, for a disaster
survivor, recovery is seen as a continuum relying on the community, state, local, tribal, and
territorial partners and coordination at federal and state levels. The 2017 Hurricane Season
FEMA After-Action Report clearly states, "As partners, we need to transform the way we
facilitate recovery for the Nation's citizens in the face of increasing severe weather events"
(2018c, p.50). As stated in the 2017 Hurricane Season FEMA After-Action Report (2018c, p.50),
"The work of emergency management does not belong just to FEMA. It is the whole
community's responsibility, federal, state, local, tribal, and territorial (SLTT), private sector
partners and private citizens to build collective capacity and prepare for the disasters that we will
inevitably face. Jointly, we must continue to move forward by leveraging innovative approaches,
engaging with new technology, reducing complexity, and strengthening our partnerships to
improve outcomes for the Nation's affected communities and provide support for survivors.” It is
within the spirit of FEMA to empower through partnerships a more resilient future for all

citizens.
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2.2 FEMA.- State Hazard Plans (SHP)

To receive grant funds and support to expedite recovery or 'bounce back' of the community,
FEMA requires states to ensure that communities have their disaster management plans in place
prior to the disaster occurrence. Recognizing smaller communities' limited ability to bounce back
from natural disasters, FEMA provides additional resources to states for communities with less
than 25,000 in population and small, impoverished communities with less than 3,000 in the
population (FEMA, 2004, DRRA, 2018). Although FEMA provides the funds for disaster
preparedness, it is the responsibility of states to implement FEMA approved hazard mitigation

plans for all residents to be eligible for these grant funds.

FEMA natural disaster regulations require residents' involvement in developing 5-year
State Hazard Plans (SHP). These plans serve as the roadmap for regional and local natural hazard
preparedness measures and identify wvulnerable populations, communities, environmental
ecosystems, and land use types. FEMA permits states to work with counties to seek enhanced
funds to support rural areas in developing natural hazard plans. The additional support for rural
areas is to ensure natural hazard preparedness measures reflect fair and equitable community

resilience, across the US, urban, suburban, and rural regions (DMA, 2000, Section 203(a)).

FEMA (2013), per the Stafford Act (42 USC 5131 et seq.) and the Disaster Mitigation Act
2000 (DMA) (PL 106-390), (FEMA, 2004) requires states via the SHP and communities via the
HMP to coordinate. The SHP and HMP are subject to FEMA regulations and approval to receive

federal pre-and post-disaster assistance funding. FEMA is required to conduct an annual evaluation

35



of the Nation's preparedness capabilities and highlight challenges, opportunities for improvement,
and develop strategies for closing capability gaps. The National Preparedness Report (NPR) uses
the Threat and Hazard Identification and Risk Assessment (THIRA) and Stakeholder Preparedness
Review (SPR) (FEMA, 2019b) data to understand how prepared the Nation is in its ability to
respond to and recover from threats and hazards. In 2019, for the first time, FEMA established
national response and recovery capability targets as part of the $1.7 billion awarded in
preparedness grants across the Nation (FEMA, 2020e). Previously state, local, tribal, and territorial
(SLTT) governments used the THIRA and SPR to assess the threats of most significant concern to
their communities and were permitted to establish response and recovery targets priorities

independently.

Building Resilient Infrastructure and Communities (BRIC) authorized by DRRA Section
1234, in 2018, is designed to reduce costs and the loss of lives from natural hazards by building a
national culture of preparedness, encouraging investments to protect communities and
infrastructure, and building mitigation capabilities to foster resilience. The DRRA and BRIC were
approved by Congress in 2018 in response to a 48% increase in Pre-Disaster Mitigation (PDM)
grant appropriations from $56 M average/year between 2009-2016 to $200 M average/year from
2017-2019 (FEMA, 2019). The DRRA reflects recognition by FEMA and Congress that increased
taxpayer-funded natural disaster event costs are unsustainable. The need to bolster pre-disaster
mitigation planning and community preparedness needs was recognized in BRIC. Specifically, the
need to promote partnerships, support community capacity building, and enable the
implementation of large-scale innovative infrastructure projects. BRIC replaces the FEMA PDM

grant program.
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The 2020 BRIC funding allocation is $500M, twice the amount of the 2019 funding
allocation ($250M) and twenty times more than the 2015 funding allocation ($25M) (FEMA,
2020d). The NMIS (2019, p.25) definition of ‘whole community' builds on FEMA's DRRA and
BRIC regulation approach for enhancing community preparedness. BRIC's focus is to improve
participation in NEP national preparedness activities, including private and non-profit sectors,
nongovernmental organizations, and the general public, in conjunction with all government levels.
The goal is to foster better community coordination and working relationships to prevent natural

hazards from becoming disasters.

As of December 30, 2020, all 50 states, the District of Columbia, and five territories have
FEMA-approved state hazard plans (SHP). Fourteen (14) states have opted to receive FEMA
enhanced approval for their SHP (FEMA, 2020c). These enhanced plan states are eligible to
receive increased funds under the Hazard Mitigation Grant Program (HMGP) following a
disaster declaration per the Stafford Act. For a state to receive FEMA approval of an enhanced
plan, it must demonstrate that it has developed a comprehensive mitigation program and can
manage increased funding to achieve its mitigation goals. Eighty-seven percent (87%) of the US
population resides in communities with currently approved FEMA mitigation plans (FEMA,
2020c). Six (6) states have FEMA authority to approve local hazard plans, and approximately
25,100 local government HMPs have been approved or are pending approval (FEMA, 2020c).
Per FEMA policy, these communities benefit from hazard mitigation planning by appreciating
the risk of natural hazards for their community. In response, they have developed local
mitigation strategies and are eligible for specific non-emergency FEMA planning assistance

grants (FEMA, 2019).
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FEMA HMGP grant obligations reflect up to 75 percent of the damage award funds. The
local budget must agree to match the other 25 percent or reflect aid from other government
agencies or private donors. The HMGP local match component burdens rural or suburban
communities limited revenue capacity more so than their urban counterparts. FEMA HMGP
funds focus on returning communities to the way they were before disaster struck, not
necessarily ensuring that they create protective infrastructure or build resilience to future natural
hazard events. Therefore, FEMA focuses on a '‘bounce back' mindset for restoring community
functions, not necessarily creating protective infrastructure, or building resilience to future
natural hazard events. The BRIC program is FEMA's recognition that natural disasters' continued

funding via the HMGP is unsustainable financially, socially, and environmentally.

2.3 State Hazard Policy Implementation

The literature is limited regarding connecting the local, specifically rural or underserved
or small impoverished community needs, to SHP design and implementation (Berke et al., 2012;
2014). The SHP literature indicates the local authority responsible for those actions is readily
identified, but the specifics about how they will be empowered to implement in rural versus
urban communities, or as a regional approach is limited (Birkland and Waterman, 2008;
Birkland, 2009; Dabson, 2007; 2011; Dabson et al., 2012). Clarifying the local empowerment
component is vital, specifically for rural areas. Despite FEMA being responsible for state hazard

plan policy, rural areas benefit from the US Department of Agriculture (USDA) funds and rural
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planning. USDA is responsible for oversight of rural infrastructure, broadband connections, and
disaster recovery and management so that it can get confusing about the lead entity in charge
(USDA, 2008; 2016). The literature concludes that the USDA influence on rural America is
mainly a side-effect of sectoral agricultural support. Federal rural development programs are
fractured, with approximately 88 different rural programs administered in 16 various agencies
(Partridge et al., 2009; Kilkenny and Johnson, 2007). A better understanding of how the SHP is
informing the regional approach to natural hazard preparedness for rural, suburban, and urban

areas warrants further study based on the literature reviewed.

Berke et al. (2012) indicate a disconnect in the SHP about the role of the USDA, may
undermine the purpose this federal agency partner serves for rural areas of the state, and reduce
the effectiveness of federal, state, and local disaster coordination components. The literature
about rural resilient communities and rural development policy practices indicates that the
compartmentalization of rural policy undermines distressed areas' ability to benefit from place-
based economics (Barca et al., 2012). This compartmentalization limits rural economies to a
sectored agricultural lens versus a comprehensive urban-rural continuum regional approach
(Partridge et al., 2009). The literature supporting equitable taxpayer resources recommends
making resilience to natural hazards a condition for all relevant federal spending programs and

reducing the regulatory review process among multiple federal agencies (Knopman et al., 2017).

The literature about community and regional resilience continues to expand. There is
growing awareness by the public, philanthropic and non-profit entities, private sector, and

academia about the importance of urban-rural interdependence and regionalism in the US natural
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hazard policy (Berke et al., 2012; Cox and Hamlen, 2015; Cultter et al., 2016). Problems in rural
hazard plan preparedness and resilience may include limited funding for rural assistance
agencies, such as an ambulance and fire staff, increased travel impedances, longer travel
distances and response times for emergency management personnel, out-migration of young
people, which affects workforce and staffing, and because public communication infrastructure
IS more expensive per capita, effective communication systems may be substandard or non-
existent (RHIH, 2018). However, rural communities tend to have strong collective action
traditions to accomplish public improvements and provide public safety, which helps build social

capital, which is an asset for hazard preparedness activities (Dabson, 2007).

However, according to Partridge et al. (2009), rural development spending accounts for
only 9% of USDA expenditures. Of this, 90% goes to infrastructure rather than economic
development. If one were to include environmental expenditures as rural development, the share
only rises to, on average, 41% of USDA non-nutritional expenditures (Partridge et al., 2009).
Johnson (2006) indicates that the federal government spends two to five times more on a per-
capita basis for community development in urban areas versus rural areas. The literature suggests
that rural development and US disaster policy should stress the new economy and human capital
thinking, connect infrastructure and access to urban areas, provide better access to rural
financing, and both leverage and protect natural amenities (Dabson et al., 2012; Miller et al.,

2015a; 2015b; 2016, Partridge et al., 2009).

Resilience practices and FEMA SHP regulations specifically recognize the need to

bolster rural populations with increased technical assistance and planning capacity. The
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recognition of the need for both spatial and place-based approaches to natural hazard resilience
has been suggested in the seminal National Research Council report findings (NRC, 2012; Cutter
et al., 2016). The need to equip rural regions with the right resiliency tools is recognized in the
literature (Dabson, 2007; Cutter et al., 2008; 2016); what is essential to understand is these

communities' capacity to influence the effectiveness of natural hazard resiliency planning.

Urban communities reflect a different resiliency experience based on the literature
reviewed. For example, urban areas benefit from the 100 Resilient Cities initiative created by the
Rockefeller Foundation conducted from 2013 to 2019 (AURP & Rockefeller Foundation,
accessed 9/24/2018). This private foundation helped cities worldwide learn through practice
about how to deal with the physical, social, and economic challenges of daily stresses and
shocks, such as natural hazards. The findings indicate increased resilience elevates the whole
community's threshold if a natural hazard leads to a disaster. The 100 Resilient City participants
joined a global network of member cities. As part of the partnership, the cities received technical
guidance on how to establish a "Chief Resilience Officer" and support the development of
vigorous resilience strategies. These cities were also connected to service providers, partners,
and solutions for putting their resilience strategies to work. Although rural areas reflect 90% of
the US land area and approximately 20% of the population, these vast areas based on the
literature reviewed (Cox & Hamlen, 2015; Berke et al., 2014) are not benefitting from the same
level of resilience planning interest as cities, nor do they have the resources to attract the kind of
philanthropic investments in a cohesive, practical learning option like the 100 Resilient Cities

initiative.
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2.4 Community Resilience

FEMA has a wealth of information for individuals, families, communities, and training
programs for emergency managers and responders. FEMA, the Environmental Protection Agency
(EPA) and the National Science Foundation (NSF), as well as others in academia and the private
sector, have supported the research and development of individual and community disaster
resilience tools (FEMA, 2019). For example, the Ready.gov launched in 2003 is a public service
campaign designed to educate and to promote preparedness through public involvement. These
tools assist with educating the public about natural disaster preparedness and inform SHP and
HMP strategies. They are designed to be a valuable free source of technical data to assist

individuals and community stakeholders develop better hazard preparedness plans (NRC, 2012).

When a state natural disaster event occurs or is imminent, the Governor decides to make a
disaster declaration per the Stafford Act, which alerts the President and Congress that the state is
seeking federal FEMA support, technical assistance, and funding. As a result of the Governor's
declaration FEMA? deploys within its ten regions, people, and resources to assist state, county,
and local government response and recovery efforts. Once the response and recovery efforts have

stabilized, FEMA supports community resilience efforts with grant funds and technical assistance

30n Oct. 5, 2018, President Trump signed the Disaster Recovery Reform Act of 2018 into law as part of
the Federal Aviation Administration Reauthorization Act of 2018 (DRRA. 2018). The purpose of this reform is to
acknowledge the shared responsibility for disaster response and recovery. It aims to reduce the complexity of FEMA
and build the nation’s capacity for the next catastrophic event. The law contains approximately 50 provisions that
require FEMA policy or regulation changes for full implementation, as they amend the Robert T. Stafford Disaster
Relief and Emergency Assistance Act (https://www.fema.gov/robert-t-staford-disaster-relief-and-emergency-
assistance-act-public-law-93-288-amended).
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(FEMA, 2004; DRRA, 2018). The local government and community are responsible for deciding
the community's new development and progress in 'bouncing back' from the disaster. This local
focus highlights the importance of equipping communities with the right tools to manage and
bounce back from the impacts of a natural disaster. Therefore, the more knowledgeable and
prepared a community is prior to a natural disaster event, the more resilient they maybe once

disaster strikes (NOAA, 2019b).

Community resilience practices based on US natural hazard policy developed by FEMA*
specifically recognize the need to bolster rural populations with increased technical assistance
and SHP planning capacity (FEMA, 2004). Although efforts to equip rural regions with the right
community resiliency tools have been underway, what is essential to understand is these
communities' capacity to influence the effectiveness of natural hazard preparedness plans (Cox &
Hamlen, 2015; Dabson, 2011). The additional support for rural areas is meant to ensure SHP
preparedness measures reflect comparable community resilience conditions across the US, urban,

suburban, and rural areas (FEMA, 2004).

The increased intensity, occurrence, and type of natural disaster events in the US have

caused a spur in conversations regarding best practices and solutions for communities to employ

4 The FEMA regulations and the State Hazard Plan (SHP) requirements include oversight for more than
natural disasters; however, natural disasters are the focus of my research. The FEMA regulations are appropriate for
evaluating state-level community resilience conditions because states are responsible for the implementation of
FEMA regulations. The analysis of counties is appropriate as resilience measurement tools gather national available
data sources for counties across the U.S. Sources such as the US Census, Department of Labor, Department of
Energy, economic Development Agency, Department of Agriculture, etc. are readily available at the county level
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as part of their hazard plan preparedness (DRRA, 2018; NOAA, 2019b; NAS, 2019; NMIS,
2019). In 2005, Hurricane Katrina became known as the guidepost for learning how to formulate
policy better, plan for, and manage natural disasters (NAS, 2019). As a result, the term
"community resilience" entered the vocabulary of disaster management policy and regulations
(Cutter et al., 2016; Cutter & Emrich, 2006; Fothergill & Peek, 2015; Fussell et al., 2010; Laska
& Morrow, 2006; Levine et al., 2007; Weber & Peek, 2012). However, there is no consensus on
what community resilience is, although there is no shortage of definitions and interpretations
coming from an array of disciplinary perspectives (Rose, 2007; Cutter et al., 2008; 2014; 2016;
Norris et al., 2008; Wilbanks, 2008; Pike et al., 201; Pendall et al., 2010; Simmie & Martin,
2010; Linnenluecke & Griffiths, 2010; Longstaff et al., 2010; Martin, 2012; Alderson et al.,
2015; White et al., 2010; Martin & Sunley, 2015). Nonetheless, the pressing need to
operationalize resilience has led to an acceptance that community resilience is the capacity of a
community to prepare for expected natural or man-made hazards, adapt to changing conditions,

and withstand and recover rapidly from disruptions (NIST, 2016 a, 2016 b).

Resilience to natural disasters means intentionally guiding a system's adaptation process
to reserve some qualities and allow others to diminish, all while retaining the identity of the
system (Post Carbon Institute, 2017). Vulnerability is the characteristics of a person, group, or
place in terms of the capacity to anticipate, cope with, resist, and recover from a natural hazard
event (IFRC, 1999). As stated above, the concept of community resilience to natural hazards
means strategically leveraging existing resources while working systematically to improve upon

limited resources, thus erecting a stronger, more resilient community over time (Miller &
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Dabson, 2015). Community natural hazard preparedness reflects both adaptation and guidance to

support resilience and address vulnerability characteristics (Miller & Dabson, 2015).

Based on the literature, geography matters (Tobler, 2004) and a community's identity are
essentially determined by what people value about where they live, so the people who inhabit a
community should be part of the resilience-building process (Birkland & Waterman, 2008; Cox
& Hamlen, 2015; Cutter et al., 2008; 2010; Dabson, 2011; White et al., 2015). The nature of the
spatial economy, such as the growth of urban centers that may perpetuate a decline in rural
periphery areas, makes them less resilient or more susceptable to natural disaster threats. As a
result, rural communities may not have the agency to develop and implement natural hazard
management policy as compared to their more empowered regional urban communities (Berke et
al., 201; Cutter et al., 2003; Cutter et al., 2016; Dabson, 2007; Miller et al., 2015a; 2015b; 2016).
Cutter et al. (2010) indicate communities are the ideal level of focus for building regional
resilience because the powers held at the state and county government levels in the US regarding
natural hazard policy make this kind of work possible.

Governments are accountable when natural disasters strike, not only to maximize safety
and minimize damage but also to ensure community functions restoration in the weeks and
months that follow. The taxpayer-funded SHP echoes government safety and community
responsibility. Public officials and managers will be expected to know what resilience means
beyond the superficial headlines and better prepare for and adapt to changing conditions and
recurring threats despite fiscal constraint pressures and short-term expediency (Dabson, 2011).

The ability to create and use measures, evaluate current capacities and vulnerabilities, compare
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alternative actions' effectiveness, and gauge preparedness progress will be essential to ensure that
limited taxpayer resources are appropriately directed and leveraged (Bakkensen et al., 2017). The
emergence of resilience measurement systems on the face of it should help justify expenditures
and regulations. Still, public officials and managers must understand both how these measures
are constructed and their limitations. Moreover, research suggests that certain conditions need to
be in place before the availability and collection of performance data translates into day-to-day
decision-making, and these too must be considered (Kroll, 2015; Kwon & Gonzalez-Gorman,

2014).

2.5 Definitions of Resilience and Vulnerability

The literature indicates there are variations in the definitions around the concepts of
community resilience and vulnerability. This variation may be contributing to differences in SHP
development and implementation. For example, definitions differ if they are based on socio-
ecological systems (SES) frameworks influenced by global change or from the perspective of
environmental hazards (Cutter et al., 2014). Renschler et al. (2010) define community natural
hazard resilience as the ability to mitigate hazards, contain the effects of disasters, and carry out
recovery in ways that minimize social disruption and mitigate the impact of future extreme weather
events. The National Institute of Standards and Technology (Gilbert, 2010, NIST, 2016 a, b)
definition provides context for cost and time "Disaster resilience is defined as the ability to
minimize the costs of a disaster, return to the status quo, and to do so in the shortest feasible time."

The literature indicates community vulnerability as the attributes of populations that inhibit their
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ability to prepare, respond, and recover from a natural disaster event (Cutter et al., 2014, p. 66).
The literature supports my use of resilience and vulnerability to form a natural hazard preparedness
perspective, they are seen as separate but linked concepts with some overlap (Cutter et al., 2014,

p.66).

Definitions for resilience typically have several common components. First, the subject of
resilience is not just one entity — no one geography, population, governmental unit, or business.
Instead, it is the collective within a geographic area that creates a resilient whole, a regional
approach, a recognition of fairness for all community types (Berke et al., 2012; Dabson, 2015).
Second, the definitions acknowledge that resilience exists in several phases, from responding to a
natural disaster to recovering from its losses (Cutter et al., 2014). It is important to appreciate that,
just as a community is not impacted uniformly during a disaster, nor will it recover uniformly.
Some areas within a community will rebound quickly, while others may struggle. Finally, physical
damages and costs are not the only components of potential natural disasters, but social disruption
and adaptation to a new status quo are also important to resiliency (Bakkensen et al., 2017). The
literature defines a resilient region as one that can anticipate natural hazard threats to social and
ecological systems (SES), reduce the impact of risks by taking pre-emptive action, and respond

appropriately when threats materialize and recover afterward (Dabson et al., 2012).

The literature is robust about understanding urban vulnerability and resilience conditions
(Godschalk 2003; Pelling 2003; Vale & Campanella 2004; Borden et al. 2007; Leichenko 2011).
However, less is known about the characteristics that influence disaster resilience in rural

communities (Cox & Hamlen, 2015; McManus et al. 2012; Boon, 2014). Rural disaster resilience
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is an important distinction because the challenges are different in rural communities. Rural
communities often have limited government and business entities that may reduce their resilience
as compared to urban and suburban areas. As a result, they may not have the capacity and resources
needed during and after a natural disaster occurrence (Kapucu et al., 2013; Cox & Hamlen 2015).
In contrast, the literature indicates the self-reliant nature of rural communities, along with their
strong sense of community, reliance upon and connections to natural resources, along with strong
cultural linkages can enhance resilience, as compared to urban communities (Cutter et al., 2014;
2016; Dabson, 2007; 2011; Homsey & Warner, 2013). Cutter et al. (2016, p. 4) state, "Social
inequalities might be magnified in both rural and urban areas, leading to less disaster resilience,
but at the same time, economic diversification in metropolitan areas helps to promote disaster
resilience compared to the single-sector economic dependence often seen in rural areas.
Understanding the fabric of rural places is important because the context and capabilities for
hazards management are distinctly different. For example, there has been a steady population

decrease in rural populations in the US, but that decline is not spatially consistent.”

2.6 Principles of Community Resilience Measurement Tools

The research on community resilience related to natural disaster management has been
growing. In 2019, the National Academy of Science, Engineering, and Mathematics (NASEM)
committee studied 33 community resilience measurement approaches (NASEM, 2019). The
NASEM evaluates the current state of resilience measurement science and practice and includes
discussions with community stakeholders and experts from urban and rural regions across the

Us.
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The findings indicate communities continue to grapple with measuring their resilience or
vulnerability now and how to track progress toward future planned resilience goals. The report
determined there is no single measurement of resilience for all communities (NASEM, 2019).
The report indicates "several actions are needed to build and measure community resilience:
utilize community participation and engagement at the outset of community resilience building
and measurement efforts to engender buy-in around resilience priorities, goals, and leadership;
design and measure resilience around multiple dimensions of a community, for example, the
natural, built, financial, human, social, and political "capitals” of resilience; use measures to
track progress and in decision making and ensure that the data collected, integrated, or
synthesized are relatable and usable for decision making; and incentivize measuring resilience by

expressing multiple benefits gained from single investments.” (NASEM, 2019, p.3).

The MTP resilience tool was not one of the 33 resilience measures evaluated by the
NASEM study. In fact, as the NASEM (2019) report findings indicate, there is no tool approved
by FEMA or NASEM as being the best for measuring community resilience. The report found
"despite the many resilience measurement approaches, there is a dearth of use of the tools, which
suggests a gap between the research and the implementation of resilience measurement"
(NASEM, 2019, p. 5). What matters is the ability to use a tool in an organized approach with an
engaged community that understands why natural hazard preparedness results in increased
community resilience. The NASEM findings support my use of the MTP with a LISA

cluster/outlier map analysis for each state at the county- level.
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The literature reviewed indicates community resilience measurement systems have yet to
reach maturity (Cutter et al., 2014; 2016; NASEM, 2019). The research suggests uncertainty
about whether this will progress via expanded community resilience planning or enhanced
computational modeling (NASEM, 2019; NIST 2016 a; 2016 b). However, merely making
resilience measurement systems readily available to the public does not necessarily mean that
they will be used in the manner intended (Bakkensen et al., 2017; Cutter et al., 2014; 2016).
Despite these obstacles, the MitFLG (2016), NRC (2012), and NASEM (2019) reports indicate
community natural hazard resilience incentives and the application of performance measures in

public organizations continue to emerge.

The empirically based literature about community-level natural hazard resilience
indicators or composite measures is limited and thus confines the ability to compare different
communities existing levels of resilience (Barnett et al., 2008; Burton 2015; Cutter 2015; Cutter
et al., 2016; Horney et al., 2012; Renschler et al., 2010; NASEM, 2019). There is limited ability
to understand if natural hazard community indexes are meaningful or relevant to resilience
outcomes or processes. The Sherbinin et al. (2019) paper conducted a systematic review of 84
studies that incorporated a mapping of social vulnerability to natural hazard climate-related
impacts. The 84 studies use vulnerability maps to highlight areas where natural disaster impacts
are anticipated to be the greatest and thus require adaptation and interventions. Further, it
identifies limitations such as a "lack of future climate and socio-economic projections in many
studies, insufficient characterization of uncertainty, challenges in map validation, and
insufficient engagement with policy audiences for those studies that purport to be policy-

relevant.” (Sherbinin et al., 2019 p. 1)
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Therefore, as Cutter et al. (2016, p. 4) states, *"We do not know whether the pattern of
resilient places shapes or is shaped by the relative impact of disaster losses and social
vulnerability, especially between and among rural places. Understanding and applying
empirically based measures of what makes rural communities resilient illustrate the landscape of
differences across the Nation. It guides structural, economic, or social actions that might lessen
the impacts of disasters and accelerate recovery following them." The MTP appears to be
supported by current research and augments the empirical-based literature about community-

level natural hazard resilience index measures.
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CHAPTER 3.0: Linking Regulation and Center-Periphery Theories to Natural Hazard

Preparedness

The following discussion links the literature reviewed about the two distinct, but
interconnected theories included in my regional natural hazard preparedness research. Regulation
theory (Aglietta, 1979; Painter 1977), which posits regulation expresses itself locally, and center-
periphery theory (Friedmann, 1966; 1972), which posits urban economic growth and rural

economic limitations are the results of regional economic conditions.

3.1 Regulation Theory

In recent decades, ecological awareness questions our perspectives about economic actors
being considered independent of ecological limits, an economy blind to the natural environment
(Biggs et al., 2015). Regulationist maintain the economic system is embedded in a social
dynamic which precedes it and determines its operating framework (Gendron, 2012). This
regulationist thinking seems particularly relevant to natural disaster events given the fact
economic theorizations of environmental issues do not consider the role of crisis in the
contemporary capitalist system (Gendron, 2012, p.32). In capitalism, growth is the economic

norm, and crisis is seen as the irregularity.
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The regulation approach puts forth the idea "the growth period is an exceptional period in
itself which contains the seeds of crisis which will follow, such that growth periods and crisis
must be analyzed simultaneously as two sides of the same coin” (Gendron, 2012, p. 33).
Regulationist posits that to address an environmental crisis, such as the increased frequency of
natural disaster events, the response needs to consider the issue's socially constructed nature. The
regulation theory literature indicates an environmentally sustainable solution to an economic
crisis needs to account for environmental and social issues (Lipietz, 2002; Belanger & Levesque,
1991; Boyer & Salliard, 2002). Therefore, the US natural hazard policy will need to consider the
tension of economics, society, and the environment to reflect a resilient outcome or a more

sustainable future for communities and regions.

Regulation theory is a conceptual framework introduced in France in the 1970s (Aglietta,
1979; Painter 1977), which has subsequently influenced studies of the states and social and
economic policy in both Europe and the US (Goodwin et al., 1995). Regulation theory is derived
from the discipline of economics and regionalism; it underscores the social norms, regulatory
mechanisms, and institutions which come together to serve as reliance and stability in capitalist
growth processes (Aglietta, 1979; 1998; Boyer, 1990; Jessop, 1990; 1997; Lipietz, 1987; Peck &
Tickell, 1992; 1995). According to Friedman (2000, p.61), "this establishes a distinctive
theoretical starting point in which the economic development tends neither to an automatic

equilibrium as in conventional economics nor to an inevitable breakdown as in Marxist theory."

Several researchers have utilized regulationist insights to position and inform their

analyses of urban development politics (Goodwin et al., 1993), UK urban and regional
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development (Peck & Tickell, 1992; 1995), US urban policy (Florida & Jonas, 1991), and US
housing policy (Florida & Feldman, 1988). According to the literature, regulationists have also
expounded on the regulationist approach’s several weaknesses, particularly denunciations of
structuralism and economic determinism (Valler & Wood, 2010). The literature indicates
researchers have stressed the importance of agency and practice (Goodwin, 2001; Jenson, 1989;
1990; 1993; Jessop; 1997; Painter, 1997; Painter & Goodwin, 1995) as well as accentuating
political and institutional dynamics (Purcell, 2002). Goodwin and Painter (1996) argue
regulation theory serves as a perspective and form of analysis in the literature. From the
standpoint of a regulationist, “contemporary local and regional economic development activity is
best viewed within the context of overall patterns of institutional change and policy
experimentation directed towards the establishment of some form of post- Fordist (economic

cycle of mass production and consumption) mode of regulation.” (Goodwin, 2001, p. 74).

The regulation approach allows for considering a multitude of economic configurations
and allows for a great deal of space for social innovation. In Regulation Theory and Sustainable
Development (2012), Gendron establishes a connection between the regulation approach and
political ecology, building a case for why environmental issues' socio-economic perspective is a
critical lens for sustainable or resilient outcomes. This socio-economic perspective is prevalent in
the literature about the policy and practices of US natural hazard preparedness (Berke et al.,
2012; Biggs et al., 2015; Cutter, 2016; Cutter et al., 2003; Homsey & Warner, 2013; Pike et al.,
2010; Redman, 2014). Becker and Raza (2000) posit it is essential to integrate the relationship
between man and nature into regulation theory. The environment serves as both a source for

materials and energy inputs and a sink for production externalities, thus reflecting the need to
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reformulate the capitalistic economic valuation process to describe the dynamics of societies'
relationship with nature (Becker & Raza, 2000, p.58). Zuindeau (2007, p. 286-288)
acknowledges that due to capitalism's diversity, there is not one single perfect public policy to
manage the environmental problem. Therefore, environmental policy depends on the specific

form of capitalism where it is implemented.

There are three levels of analysis attributed to regulation theory. The first is the
production mode or the US capitalist production system. Second is the regime of accumulation
or the set of economic and social coercive forces that guide economic agents. The third is
institutional forms that channel agents' behavior based on the rule of law or regulation, resulting
in negotiated compromise or common sense of values or representations (Boyer, 1986 pp. 55-56;
Boyer & Salliard, 2002, p. 41). Regulation theory identifies five primary institutional forms
"whose hierarchical order results in a mode of regulation that is a priori largely unintentional: the
monetary regime establishes market relations, the wage-labor nexus is the main institutional
form of capitalist societies, forms of competition describe the market structure, the international
regime relates to the way nation-states integrate into the international space, and forms of state
intervention characterize the link between the political sphere and economic dynamics™ (Boyer

1986, pp. 48-53).

Regulation theory, in its institutional form, as related to natural disasters or an
environmental crisis, describes why social and economic regularities need to recognize that
sustainable solutions to a social or economic problem must take the environmental crisis into

account (Lipietz, 1999; 2002). This contradicts the argument that all that is needed for
55



community prosperity post a natural disaster event is to return to the past social and economic
order. Regulation theory helps explain why federal and state institutions, local governments, and
political leaders are most focused on returning to social and economic regularities following a
natural disaster occurrence versus establishing a sustainable or longer-term solution. The desire
to return to the norms of the past, as described by regulation theory, is because personal and
community relations supersede market relations such that "the economy is still embedded in the
social sphere" (Belanger & Levesque, 1991, p.22). It helps explain why in the US economy

growth is seen as normality and crisis, or a natural disaster event is perceived as an aberration.

Natural hazard preparedness conditions reflect forms of state intervention. As a result,
state natural hazard regulations are expressed as compromises that allow agents, such as FEMA,
state hazard planners, and local governments, to relate to each other, particularly during crisis
times, when tension and conflict between agents are the sources of tension elevated. A real-world
example of this type of natural hazard regulation theory agent compromise is demonstrated by
FEMA's implementation and oversight regarding its floodplain regulations. More than 22,000
communities participate in the FEMA National Flood Insurance Program (NFIP), supporting
local communities to rebuild or elevate the first floor of structures above the expected peak on a
major flood. In 2019 FEMA audited 610 of these communities to ensure they had used the
benefits of the NFIP accordingly. In the five decades since the NFIP has been in existence, the
FEMA audit found that 77 communities have been put on probation, and only 12 have been
suspended for failing to enforce the rules (Flavelle & Schwartz, 2020). FEMA NFIP oversight
leads indicate they are reluctant to enforce the NFIP rules because the property would become

unsellable and flood insurance policy costs would increase, also; if they did act, it might prompt
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political concerns from Congress about the need to support these communities to recover from

natural disasters (Flavelle & Schwartz, 2020).

In 2016, Livingston Parish near Baton Rouge, Louisiana, was severely damaged
by flooding, and thousands of homes were recorded as damaged. According to local officials,
they appreciate FEMA's concern about the nature of the rebuilding effort in Livingston Parish
not meeting the NFIP regulations and their funding and technical support. However, they
knowingly did not meet NFIP guidelines as part of the rebuilding effort because the priority is to
get people back into their homes and the community back to normal as soon as possible. Local
Officials indicate residents don't care what the FEMA regulations are at that point (Flavelle &
Schwartz, 2020). Although just one example of how natural hazard preparedness conditions may
inform local social and economic conditions, it demonstrates how FEMA and local official
compromises are based on the desire to return to the past's norms instead of the longer-term

resiliency embedded in the NFIP regulations.

Regulation theory does not attempt to explain why an environmental crisis or natural
disaster event occurred; its origin is in response to the economic crisis of the 1970s (Gendron,
2012, p.49). Although it is grounded in economic theory of the Fordist wage-labor nexus and
social movements, it has been evaluated to describe the transformation of values and
reconfiguration of social relations between the regulationist corpus and 21st-century sustainable
development with respect to the environmental crisis. In this capacity, | employ in my research
the regulationist perspective for better understand the probability of predicting natural hazard

preparedness conditions across US counties, based on their geographic relations, aberrations of
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state hazard regulations, and FEMA policy compromises. Regulation theory allows "nature to be
understood as a social construct whose evolution responds to a dialectical relationship between
man and nature” (Gendron, 2012, p.61). The content and development of the institutional form in
the regulationist approach reflects a relationship between the economy and the environment;
therefore, it offers the possibility to link the economic crisis analysis with the environmental

problem and address resilience issues.

According to regulation theory (Painter, 1997), US natural hazard regulatory and funding
allocation practices operating at various scales should find expression locally by increasing
resilience in states and communities. Regulation theory is a theoretical framework to examine
what might count as success or failure in the urban-rural landscape and inform what type of
policy might be sustainable in the context of regional dynamics. As a result, it may inform what
kind of natural hazard preparedness policy might be sustainable if expressed in a regional
context. However, if the federal policy is to fund the management of natural disasters uniformly
across the US, or if it is informed by political motivation (Reeves, 2011) versus local conditions
and need (Ballew et al., 2019), and motivated by ex-post social and economic tensions and agent

compromises to a natural disaster event, that too will be expressed locally.

The Quebec school of regulation describes three dimensions of analysis for the construct
of social action; social relations, institutional, and organizational (Belenger & Levesque, 1991,
1994). The institutional dimension establishes the ground rules, the organizational dimension
reflects the roles played by the actors imposing the regulations, and the social relations reflect the

compromises that take shape as a result. The French sociologist, Alain Tourane's sociology of
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action or actionalist analytical framework, is in opposition to Marxist thought "yet brings the
class conflict in Marxism up to date by placing social movements at the center of a functioning
society through innovative linkages between social classes and collective action” (Gendron,
2012, p. 82). Touraine's actionalist analysis builds upon these three dimensions to inform the
distinctions between economics and the social sphere suggested by regulation theory (Belanger
& Levesque, 1994, pp. 28-29). In regulationist thinking, social structures, per Touraine
historicity, defined as "the capacity of a society to act upon itself "(Touraine, 1978, p.159) may
be thought of as "historical miracles that are unspecified and unpredictable and are the result of
political and social struggles” (Gendron, 2012, p. 66). Chartres posits, "the regulation approach
recognizes the need for the political sphere to intervene to get out of the crisis, the development
model that will emerge from the struggles between social actors will nonetheless be

unintentional™ (Charttres, 1995, p.274).

Gendron (2012, p. 64) argues the emergence of new social relations induced by an
environmental crisis will need to consider the type of institutional compromise that is likely to
result. Suppose we are to establish a renewed degree of stability or sustainability. It will require
the social actors to agree upon a new compromise model to redefine the role between man and
nature. With this respect, regulation theory offers an approach based on the idea of an economic
system shaped by major social relations and their resulting compromises (Gendron, 2012, p. 66).
Per regulation theory, the intervention of the state institution and the political sphere when a
natural disaster event occurs reflects an outcome based on the compromises of these agents who

desire to mitigate this aberration and return to or bounce back to the normal pre-disaster socio-
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economic order. This compromise unintentionally establishes differing regional or local

resilience or natural hazard preparedness conditions for all stakeholders.

Peck and Tickell (1992, p. 347) examined how the regulationist framework may be levied
upon social regulation issues and uneven development. In capitalist development, forms of
uneven development reflect the differences in the accumulation or economic system, and the
mode of social regulation are implicit within each national regime (Peck & Tickell, 1992, p.
352). Per Touraine's historicity, each geography's empirical realization is conditioned by its pre-
existing regional history of accumulation and social regulation. The resultant uneven
development is concrete due to prior patterns of uneven development (Touraine, 1978). When
these "geographies of accumulation and social regulation interact, they produce unique regional

couplings, which intern are embedded within a national regime™ (Peck & Tickell, 1992, p.352).

Regulation theory is rooted at the level of national social formation, so the ability to
examine how the theory may be spatialized needs to be considered (Smith, 1989). The literature
indicates that regulation theory is operationalized at the local level; it is necessary to integrate
subnational uneven development to distinguish between durable and fragile forms of growth
(Scott, 1988; Peck & Tickell, 1992). This theoretical lens allows for an understanding of how
national hazard preparedness conditions may differ amongst urban, suburban, and rural

economic and social conditions and vary across and within the 10 FEMA regions of the US.

Based on the literature, | hypothesize regulation theory in the context of a one size fits all

federal natural hazard policy may present as federal policy design and implementation
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limitations when expressed at the state and county scale. Valler et al. (2000) and Valler and
Wood (2010) posit that the regulationist approach has advanced the context of regional
development policy by broadening the political, economic, and institutional arena and by
providing critical connections that inform economic, social, political, cultural, and institutional
practices. Based on my review of the existing literature, | argue these vital connections are
essential to state hazard policy design, adoption, implementation measures, and the resulting

local and regional natural hazard preparedness conditions.

3.2 Center -periphery theory

Theories of regional growth reflect little agreement on how regions are defined; they tend
to assume the a priori existence of a geographic and economic entity (Dawkins, 2003, p. 133).
Regions tend to reflect interdependencies between natural resource systems and human
populations (Markusen, 1987). Historical patterns of regional formation correspond to some
political or planning homogeneity boundaries such as the FEMA regions or the metropolitan
statistical areas (MSA\) identified by the US Census Bureau (Richardson, 1979). Regions tend to
be a spatially contiguous population bound either by functional economic areas defined by
necessity or by choice to a geographic location (Fox & Kumar, 1994). Neoclassical trade theory
and growth theory postulate the theoretical basis for understanding whether regional economies
will grow to be more similar (convergent) or more differentiated (divergent) over time (Dawkins,

2003, p. 134).

61



The economics of uneven development and regional growth are informed by central place
theory (Christaller, 1933;1966; Losch, 1954). The theory defines order as determined by the
diversity of goods and services offered within a mostly retail/service-oriented region, starting
with lower-order cities, villages, and towns as importers of service and market needs and higher-
order cities as exporters. Central places emerge where market areas for different products
overlap. Central place theory serves as a conceptual foundation for regional economic
development theory. It informs my examination of how US economic conditions and
institutional planning practices have primed natural disaster resilience conditions across the

urban-rural continuum and FEMA geographic regions.

Neoclassical economic theory convergence posits that poor economies will grow faster
than rich economies, leading, in the long run, to a convergence of economic status, assuming a
steady state of savings rates, technological progress, and population growth (Solow, 1956). The
literature about regional economic convergence theories indicates regions with a large initial
supply of inventors and entrepreneurship tend to attract innovation entities, attracting more
inventors (Dawkins, 2003; Kwon & Gorman, 2014; North, 1955). North indicates over time,
regions tend to "lose their identity as regions"” (North 1955, p. 258). If regional economies are to
converge, according to the demand side approach of export-based theory argued by Charles
Tiebout (1956a; 1956b) and Douglass North (1956; 1955), their economy becomes more
diversified, and over time they lose their identities as regions and tend toward interregional
convergence. In neoclassical exogenous growth theory, convergence in a region's productive

capacity may be assisted by supply-side investments such as infrastructure or capital; they are
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exogenous or outside the economic model. These central government policies may be politically
biased or reflect a response to economic growth and create additional capital investments,

leading to regional economic convergence.

The economic debate concerning regional economic convergence theory led to
incorporating a prediction of regional economic growth theories via divergence. Gunner
Myrdal's cumulative causation theory (1957) posits the process of growth tends to feed on itself
through a process of cumulative causation. He argues underdeveloped regions may offer low-
wage labor; however, these economic benefits tend to be offset by economies' agglomeration
within industrialized regions. Underdeveloped regions may benefit from growth in developed
regions through "spread" effects; however, these benefits will be offset by "backwash" effects
resulting from the flow of capital and labor from the "lagging" region to the developed region
(Myrdal, 1957). Growth pole theory Perroux’s (1950) "space as a force™ view of spatial
interaction replaces Myrdal's theory by placing cumulative causation into a spatial context.
Perroux (1950) defines "space as a type of network that is held together by centripetal forces as
the basis for the growth pole concept” (Dawkins, 2003, p. 140). Hirshman (1958) argues that
growth in a developed region produces favorable "trickling down" effects within a region as the
lagging region's goods are purchased, and the developing region hires labor. These regional
economic growth divergence theories, like all theory development, have evolved, been refined,
or abandoned over time. They support an understanding of why counties may be uneven in their
economic, infrastructure, and social capacity and, as a result, are less prepared or more
vulnerable in response to a natural disaster event due to limitations within their region’s

economic growth history.
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Central place theory and divergent regional economic growth are expanded upon with the
center-periphery model (Friedmann, 1966). It is principally based on Myrdal's (1957) theory of
unbalanced regional growth via cumulative causation, and the literature indicates it also
incorporates elements of export base theory (Dawkins, 2003). Like export (or economic) base
theory, Friedmann recognizes that growth may be externally induced. Export base theory was
developed in the 1950s by Tiebout (1956 a; 1956 b) and North (1956; 1955), who argue that
local political, economic, and social institutions' growth trajectory is mostly determined by the
region's response to exogenous world demand. North (1955) argues that "regional development
during the modern era has emerged primarily from the efforts of capitalists to exploit regional
resources to meet demands on the world market and not from the gradual progression of an
economy from subsistence to more advanced forms of exchange" (Dawkins, 2003, p. 155).
Tiebout (1956 b) indicates the stages theory of economic growth that North (1955) criticizes is
not necessarily wrong; however, it is only applicable to a limited number of cases. Friedmann
(1966) departs from traditional export-based theory by recognizing that local political and

economic entrepreneurship and leadership may affect export demand (Dawkins, 2003).

Friedmann (1966, 1972) posits large urban areas have the initial advantage in the
competition for new growth because of the decreasing cost benefits of urbanization economies.
The literature suggests these factors tend to work to the advantage of urban core areas within the
region, which tend to be the inherent beneficiaries in the economic development process
(Friedmann, 1979; Krugman, 1991; 1995; 1999; Porter, 1990). The regional economic

geography literature indicates that outside of the core, regions are differentiated by their relative
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degree of regional economic autonomy. These 'resource frontiers' are undeveloped regions
whose primary draw is the plentiful supply of untapped natural resources. As a result,
"downward-transitional areas are rural areas trapped in a stage of structural poverty, primarily

due to their structural dependence on adjacent core regions” (Dawkins, 2003 p. 140).

Friedmann (1979) applies the Marxist perspective in considering the relationship between
urbanized areas and rural areas as a contradiction between opposing, but potentially
complementary, social forces. Friedmann (1979) argues the contradictions between city and
country are contradictions between well-designed (interest-based) forms of social amalgamation
and territorial (geographic and historical) forms of social amalgamation. Concerning the center-
periphery regional model, Friedmann states, "An advantaged central region invariably emerges
and draws resources from the peripheral regions. Inter-regional equilibrium is seen as possible,
but only if the government intervenes™ (Knox & Agnew, 1994, p. 82). According to Friedmann
(1972), integration in the core is more rapid than in the periphery. Thus, bringing all these
regions into equilibrium is an ideal that will probably never be realized. The "core tends to
maintain its status over time because it offers advantages in capital, labor, and markets” (Knox &

Agnew, 1994, p. 83).

As crises emerge in the peripheral regions, there is greater economic power within core
regions as the periphery becomes more dependent on the core for investment, credit, and
economic leadership. Core regions will gain more importance at the expense of peripheral ones
(Friedmann, 1979). Like the role of history recognized by Touraine (1978) in regulation theory,

Friedmann (1966) indicates that local leadership's nature informs the region's development
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history. These economic base theories of regional economic convergence attempt to describe
how regional economies develop and thus inform the region's economic and social capacity to

address natural disaster resilience.

Krugman's "new economic geography" narrative framework argues the interaction of
increasing consumer demand, increasing returns in manufacturing production, and transportation
systems drive a cumulative process resulting in a core-periphery economy (Krugman, 1991).
Krugman's core-periphery model is not confused with Friedmann's center-periphery model.
Krugman's core-periphery pattern has all manufacturing located in the core and agricultural
production in the periphery, allowing for economies of scale, transportation costs, and regional
population in manufacturing employment (Krugman, 1991). Cronon (1991) considers geographic
factors such as climate and topography in determining patterns of regional growth and decline.
The approach of new economic geographers is to ask, "why regional economies experience such
different patterns of economic growth when there are no apparent geographic differences
between regions™ (Dawkins, 2003, p. 148). Krugman (1999, p.159) “combines these two
approaches to suggest an understanding of the large effects of seemingly random events—an
idea central to the new economic geography—can also be used to understand why differences in

natural geographic features across regions can have such large persistent effects over time."

The literature suggests the development of early US regional planning focused on a
polarized development viewpoint on regional growth (Friedmann & Weaver, 1979). The
literature about regional development theory appears to have developed from several different

scholarly traditions. It suggests neoclassical trade theory and growth theory serve as the
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conceptual basis for understanding whether regional economies will become more similar or
more differentiated over time (Dawkins, 2003). The "strategy for improving interregional
efficiency and equity depends on the nature of the source of divergence and the benefits and

costs of diverting the path of growth in the other direction™ (Dawkins, 2003 p. 152).

Per Center-Periphery Theory (Friedmann, 1966; 1972), when focused on large urban
centers, the spatial economy results in impoverished rural periphery areas that are not as resilient
to disaster threats. The literature supports the decision by FEMA (DMA 2000, Section 203 (a))
to recognize the potential for uneven growth and the need to provide additional capacity to
address the needs of "small, impoverished areas" of less than 3,000 people as in need of special

regulatory consideration and local empowerment as part of FEMA SHP development.

Exogenous growth theory models acknowledge the influence of conditions outside the
economic growth model parameters, appreciating a significant role for public policy in
encouraging growth or reducing regional disparities compared to neoclassical models that predict
a regional convergence towards steady-state growth. So, if federal and state natural hazard
policies provide funding and technical resources within a region, these exogenous public policy
interventions should reduce regional disparities to natural disaster events. However, Markusen
(1987) argues the uneven spread of capitalism in the US has produced economic differentiation
at the regional level, which has given rise to unique patterns of regional political conflict that
have, in turn, been reinforced by the US federal system of government. This thinking informs my
comparative evaluation of natural hazard preparedness conditions across the US regarding the

geography and spatial adjacency relationships within states and across the 10 FEMA regions.
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CHAPTER 4: Methodology

My research design builds upon the work of Cutter et al. (2016). Their study is an
empirical analysis that uses the Building Resilient Infrastructure and Communities (BRIC)
natural hazard resilience measures developed by FEMA as the DV with county-level urban-rural
definitions based on the US Department of Agriculture (USDA) and metropolitan statistical area
(MSA) boundaries. | expand upon the Cutter et al., 2016 approach with a mixed-methods
explanatory sequential design (Creswell, 2015). | use triangulation to test the degree of external
validity (Webb et al., 1966). According to Jick (1979, p. 607) “the triangulation approach assists
for systematically ordering eclectic data in order to determine congruence or validity.” | test for
theoretical constructs related to how natural hazard regulation is expressed at the local level due

to varying geographic, economic, social, and built environment conditions.

I include interviews with FEMA personnel, and comparative descriptive and spatial
statistical analyses for understanding county-level urban-rural, based on the work of Isserman
(2005), and FEMA regional natural hazard preparedness conditions. Instead of the BRIC, | use
the MTP measures as my DVs. My model provides for the addition of predictor values or EVs
for the number of adopted state hazard plan regulations, the ATTOM (2016) building

infrastructure risk index value, and the 2016 presidential majority votes for rural, suburban, and
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urban counties and the 10 FEMA regions (see Figure 4-1). | like Cutter et al. (2016) control for
the nature and extent of natural disaster exposures for each county and include county-level

federal and local HMGP grant total award dollar values.

| use the Local Moran's | (LISA) spatial cluster/outlier spatial statistic to test for spatial
autocorrelation in the MTP measures. Specifically, to test for spatial patterns in resiliency and
vulnerability along the urban-rural spectrum. For my qualitative analysis component, | include
outreach to FEMA community preparedness leaders, giving insight into the resilient
measurement tools they see being implemented in their region by states. | ask their perceived
value of the MTP map book approach | developed as a visual tool for assisting community
hazard planners with describing urban-rural and regional resilience and vulnerability conditions.
| also inquire about what they perceive, affecting the nature of urban-rural resilience and

vulnerability conditions within their FEMA region.

Dr. Cutter's primary research interests are in disaster vulnerability/resilience science,
specifically "what makes people and the places where they live vulnerable to extreme events, and
how vulnerability and resilience are measured, monitored, and assessed” (NASEM, 2019, p. 98).
The research questions for Cutter et al. (2016) build upon the extensive research Dr. Cutter has
conducted (Cutter 2008; 2016, Cutter et al., 2003; 2010; 2016) regarding social vulnerability,
community resilience, natural disasters, and how and why they differ for urban-rural
communities across the US. Dr. Cutter served as part of the National Academies of Sciences,

Engineering, and Medicine Studies (NASEM, 2019) team that evaluated 33 community
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resilience measures from across the nation to understand better how these measures and their

variables compare to others and inform US regional resilience conditions.

Cutter et al. (2016) indicate natural disaster funding programs and resilience planning
needs to be locally customized to recognize urban and rural community conditions to achieve
regional resilience milestones. This finding supports the conclusions of the FEMA 2020 National
Household Survey (NHS, 2020). Dr. Cutter indicates "the ability to highlight the strengths and
weaknesses in resilience that could be addressed by government agencies, nongovernmental
organizations, and the communities themselves is a critical first step, but the evidentiary basis for
measuring natural disaster resilience must be credible and built on sound science and
understanding™ (Cutter et al., 2016 p.16). The mixed-methods comparative design for my
research builds upon this recognition by Cutter and the literature specific to the importance of
local context, customization, and community participation as critical components for enhancing
regional resilience conditions (Berke & Lyles, 2012; Birkland, 2009; Cutter et al., 2016; Dabson,

2007; 2011; Homsey & Warner, 2013; Horney et al., 2012).

4.1 Quantitative Logistic Regression Methodology

In the spirit of the existing resilience literature, the research of Dr. Cutter, and the
NASEM 2019 report findings, | selected the MTP as my DV because it reflects a gap in the
research and assists rural areas in understanding and planning for natural hazard events.

Secondary sources that can be updated inform the MTP social, economic, environmental, and
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infrastructure resilience and vulnerability index developed for all continental US counties. The
MTP uses county-level reputable data sources for each dimension of resilience and vulnerability.
(Miller et al., 2016). The variables that inform each dimension of the MTP are scaled using a
minimum-maximum method rescaling ranging from 0 to 1, except for distance-based measures
that use a US census area. The minimum and maximum values were capped versus using
standardized scores to establish county-level high and low categories of resilience and
vulnerability (Dabson 2015; Dabson et al., 2012; Miller et al., 2015a; 2015 b; 2016; Miller &

Dabson, 2017).

The MTP development team indicates in their working papers (Miller et al., 2015a; 2015
b) that many of the existing community natural hazard indicators theoretically focus on
resilience; however, they frequently evaluate vulnerability. The development team indicates
resilience to natural hazards, or measures of strengths in a community may, at times, be the
inverse of the community's vulnerability or weaknesses. Communities are likely to react to a
natural disaster event differently due to their leadership capacity, access to resources, and social
networks (Miller et al., 2015a; 2015b). Therefore, it is essential to discern and communicate the
value of the relationship between resilience compared to vulnerability for the community. The
MTP is a free, web-based technical data source with scalable reporting features to assist rural
communities better understand how they compare to neighboring counties' resilience and

vulnerability conditions and identify potential partnerships in the case of a natural disaster event.

The MTP team developed an index from multiple data sources at the county level using

many different academic, scientific, and government sources (see Table 1-1) (Miller et al.,
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2015a; 2015b; 2016). The county value for each DV is assigned to one of four quadrants based

on its combination of high/low resilience (strengths) and high/low vulnerability (weakness). For

example, a county with high economic resilience (HR) and low economic vulnerability (LV)
indicates it may be better prepared for a natural disaster event than a low economic resilience
(LR) and high economic vulnerable (HV) county. Table 4-1 summarizes the MTP variable
resilience (R)/vulnerability(V) measures for the 2,389 counties in my study. Tables 4-2 through
4-5 summarize each of the MTP variables for urban, mixed urban, mixed rural and rural
population counties.

Table 4-1: MTP R/V Preparedness Measures

Moderately | Most
Least Prepared | Somewhat Prepared Prepared Prepared
MTP Variable (HV/LR) (HV/LV) (HR/HV) (HR/LV)
Economic R/V 671 485 525 708
Environment R/V 647 411 555 776
Infrastructure R/V 574 597 634 584
Social RIV 827 338 360 864
Total # of counties 2719 1831 2074 2932

Table 4-2: MTP Economic Preparedness Measures by Population Density Type

Least Somewhat Moderately | Most

MTP Economic Prepared Prepared Prepared Prepared
Preparedness Variable (HV/LR) (HVI/LV) (HR/HV) (HR/LV)
Urban 6 1 98 53
Mixed Urban 15 9 52 80
Mixed Rural 219 136 204 327
Rural 431 339 171 248
Total # of counties 671 485 525 708
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Table 4-3: MTP Environment Preparedness Measures by Population Density Type

Least Somewhat Moderately Most

MTP Environmental Prepared Prepared Prepared Prepared
Preparedness Variable (HV/LR) (HV/LV) (HR/HV) (HR/LV)
Urban 31 15 71 41
Mixed Urban 24 10 53 69
Mixed Rural 244 110 248 284
Rural 348 276 183 382
Total # of counties 647 411 555 776

Table 4-4: MTP Infrastructure Preparedness Measures by Population Density Type

Least Somewhat Moderately | Most

MTP Infrastructure Prepared Prepared Prepared Prepared
Preparedness Variable (HV/LR) (HV/LV) (HR/HV) (HR/LV)
Urban 0 1 96 61
Mixed Urban 3 9 68 76
Mixed Rural 165 143 305 273
Rural 406 444 165 174
Total # of counties 574 597 634 584

Table 4-5: MTP Social Preparedness Measures by Population Density Type

Least Somewhat Moderately Most

MTP Social Preparedness | Prepared Prepared Prepared Prepared
Variable (HV/LR) (HV/LV) (HR/HV) (HR/LV)
Urban 43 2 70 43
Mixed Urban 38 18 35 65
Mixed Rural 348 172 101 265
Rural 398 146 154 491
Total # of counties 827 338 360 864
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The MTP in my research serves as a measure for evaluating differences in county
resiliency and vulnerability conditions it informs how prepared a community maybe when faced
with a natural disaster occurrence. | examine if the probability of increased preparedness
conditions can be predicted. My model is based on the nature of state-level hazard policies, land
use regulations, and building codes; FEMA geographic locations; urban-rural population density;
local political preferences; previous federal and local HMGP investments and differing natural
disaster incident frequencies and types (e.g., earthquake, tornado, coastal storm, etc.). Efforts to
control these variations are included as EVs with fixed effects using an adjacent categorical
logistic regression model (Goodman, 1983). The adjacent category model approach compares the
probability of being at a given point compared to the probability of being at the next highest
point, for example, [probability (y = m)/probability (y = m + 1)] (Fullerton, 2009, p. 308). The
adjacent approach is an extension of log-linear models that model the outcome categories as a
series of "local odds ratios™ (Agresi, 1984, p.19). It is a constrained form of the more familiar

multinomial logit model (mlogit) (Fullerton, 2009).

Ordinal response regression models, such as the adjacent category, best describe the
relationship between an ordered categorical response DV, such as the MTP, and one or more
EVs. | use the logit link function to describe the functional relationship between the DV's and the
EV's. The Stata 14.2 version command | used for the adjacent category logistic regression is
‘adjcatlogit’ (Fagerland, 2014), and the coefficients are interpreted as odds ratios (ORs) (Hosmer
et al., 2013). The interpretation of ORs is based on the exponentiate of the coefficients. The
exponentiated coefficients provide the ratio by which the DV changes for every unit change in

the EV and is presented as a multiplicative scale. The adjacent category model compares each
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response category to the next larger response category. Such that least prepared (HV/LR) is
compared to somewhat prepared (HV/HR), which is then compared to moderately prepared

(HR/HV), and then compared to most prepared (HR/LV) for each of the MTP four (4) DVs.

The equation (Equation #1) for the adjacent category model is based on the work of
Clogg and Shihadeh (1994), Goodman (1983), and Long and Cheng (2004, p. 275) it is defined

as.

Equation #1

Pr(y = m|x)
Log = Ty — 1 < M
05 (Pr(y =m+ lx)) =X (=m < M),

where m is a category, X is a vector of EV's, t is the cut-point, and 3 is a vector of logit
coefficients. The probability equation (Equation #2) of the outcome category (m) based on Long

and Chen (2004, p. 276) is expressed as,

Equation #2

M-1
ol Ers)
— l<m<M-—1,
M-1 M-1
Pr(y = m|x) = ¢ 1+) [eXP (Z [rrxﬂl)]

q= 1 r=q

M=
1 - % Pr(y =q|x) m=M,
g=1

\
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where t is the cut-point, x is a vector of EVs, R is a vector of logit coefficients that do not
vary across adjacent comparisons, and m is the category and its corresponding logit equation,
with the assumption that 3m = 0. My DV's have four categories each, so the model estimates
three binary logit models simultaneously. The marginal probabilities (Equation #3) for the

categories are defined as:

Equation #3
Pl=Uy/ (U +U2u+Usza+1),P2=U24/ (Up+U2ut+Usza+1),P3=Uszu/ (Ut
U 2u+ U3+ 1),and P4 = 1/(U 14+ U 24+ U 34 + 1), where U m|n represents the odds of

Category m versus n.

The "adjcatlogic' model can be used as an alternative to the proportional odds model or
‘ologit' when the proportional odds assumption does not hold. I use it to compare response
categories of increased adjacent categories of county-level natural hazard preparedness
conditions. 1 use the model based on the theoretical construct of regulation theory and support
my hypothesis that the probability of increased natural hazard preparedness conditions may be
predictable based on the implementation of state hazard plans, land use regulations, hazard risk
building codes and previous HMGP investments. | include the urban-rural and FEMA region
dynamics based on center-periphery theory's theoretical construct, which posits preparedness
conditions are inhibited due to economic limitations in less dense suburban and rural areas as
compared to urban and mixed urban areas. So, it was important that my model not compare all
MTP DV's to the largest occurring category (most prepared category (HR/LV) counties), such as

with a multinomial logistic regression model (mlogit). The multinomial model ignores the
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ordering of the outcome, resulting in a loss of information (Long, 1997, p. 149). The adjacent
category model is considered a constrained form of the multinomial model, where the

proportional odds assumption is held for every EV (Fullerton, 2009, p. 323).

The fit for the adjacent category model applies the constrained multinomial logistic
regression methodology, where the lowest category or the least prepared is used as the reference
category. Results are interpreted as the OR for comparing category ‘a' with category 'b' for every
one-unit increase in the EV. Significant model coefficients with an OR value greater than 1.0
indicate an increased probability of natural hazard preparedness conditions. OR values less than
1.0 indicate a decreased probability of natural hazard preparedness conditions. The ‘adjcatlogit’
fits the adjacent category logistic regression models of ordinal variables DV's on the EV's.
According to Fagerland (2014, p. 951), "The actual values taken on by the DV are irrelevant,
except that larger values are assumed to correspond to higher outcomes™ or, in the case of my

research, more prepared for a natural disaster event.

| initially tested my model with the proportional odds model approach (ologit), "which
compares two sets of response categories: an equal or smaller response versus a larger response”
(Fagerland, 2014, p. 948). The parallel lines/proportional odds assumption or Brant Test (Long
and Freeze, 2014) did not hold for the response categories' ‘ologit' comparison. Although, the
literature indicates this is anticipated as the parallel lines/proportional odds function is rarely met
because few models meet the criteria of having the EV's that affect the DV's from moving into
any other group be the same (Fagerland 2014, Williams, 2016). When 'ologit’ assumptions are

violated, Long & Freese (2014) indicate that researchers are left with a decision to stay with a
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model that violates assumptions or switches to the multinomial logit model mlogit', which makes
no sense to the ordering of categories. Another option to consider is the generalized ordered logit
or 'gologit' (Fu, 1998; Williams, 2006), which selectively relaxes the assumptions of the ‘ologit’
approach. However, if several variables violate the proportional odds assumptions, then Williams
(2016) indicates the 'gologit’ offers little in the way of parsimony, and perhaps the 'mlogit’

approach may be better.

The ologit model does not meet my model's theoretical construct of adjacent category
comparisons. | also tested the model using the 'mlogit' approach against the most prevalent
natural hazard preparedness condition, the most prepared (HR/LV) base. The model fit was
limited; however, more importantly, the 'mlogit’ model did not align with my theoretical
construct and nature of the adjacent MTP categories. | tested the model with the 'gologit’
approach, and too many of the assumptions were violated to make sense of the model's
parsimony. It also does not support the theoretical construct of increasing preparedness
conditions as the 'adjcatlogit’ approach. | used the 'ologitgof' Stata 14.2 command developed by
Fagerland and Hosmer (2017) to calculate four goodness of fit tests for assessing the model's
overall accuracy. The goodness-of-fit test includes the ordinal version of the Hosmer-Lemeshow
(HL) test, the Pulkstenis-Robinson (PR) chi-squared, and deviance test, and the Lipsitz
likelihood-ratio test. | choose the 'ologitgof' approach because it supports the 'adjcatlogit’ logistic
model package written by Fagerland (2014) to evaluate different types of lack of fit (Fagerland

& Hosmer, 2017).
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4.2 Adjacent Category Logistic Regression Model Details

The descriptions, sources, and descriptive statistics for the model DVs have been
described in Table 1-1. The model EVs and CVs are described and summarized in Table 4-6. As
stated previously, all DV MTP model variables are derived from secondary data sources for all

US counties within the 48 contiguous US.

Table 4-6: Logistic Model Variables
Explanatory Variables

Variable Description Data Source Type
Urban, Suburban, | Urban = population Isserman, 2005 Categorical, US Census-based
Rural (pop.) density of at county-level Urban, Suburban
least 500 people-per- (Mixed urban, Mixed rural),
square-mile (ppsm), Rural population typology
with at least 90 % of
the pop. in urban areas, Urban = 1 (N=158))
and at least 50,000 pop. Mixed Urban =2 (N = 156)
living in the urbanized Mixed Rural =3 (N=866)
areas. Rural =4 (N=1189)
Rural = pop. density
<500 ppsm, 90 % of N= 2,389 counties

their pop. in rural areas,
and no urban area of
10,000 people.

Mixed Rural =counties
with pop. density of
<320 ppsm, and Mixed
Urban = counties with
pop. density of at least
320 ppsm

FEMA Regions 10 FEMA regions FEMA, 2004 Categorical, based on the state
and counties located within the
10 FEMA regions for the
contiguous US (see Figure 4-
1).
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State Hazard 2002 - 2010 research American Continuous, state-level ranges
Regulations survey of state land-use | Planning from 0 to 9 based on the # of
and natural hazard Association state-adopted natural hazard
planning law examined | (APA, 2019) plans and regulations.
the relationship 0 =696
between adopted state 1=677
plans and ordinances in 2=140
the context of state- 3=190
level natural hazards 4 = 256
planning 5=154
6 =108
7=51
8=51
9=66
Natural Hazard Based on the housing ATTOM Data Continuous, county-level
Housing Risk stock's insurance risk Solutions, 2016 | Minimum =0
Index factors, if exposed to ATTOM Data Maximum = 102.91
six natural hazards: Solutions Mean = 17.77
earthquakes, floods, S.E=14.01
hail, hurricane storm
surge, tornadoes, and
wildfires.
Control Variables
Political County 2016 MIT, 2018 Dummy, county-level
Preference Presidential Election Republican = 1 (N=1988)
majority vote Democrat = 0 (N=401)
(Democrat/Republican)
Natural Hazard | Controls for variation FEMA, 2019 Continuous, county-level

Incident Type &
Frequency
Factor

in the natural disaster
incident type and the
overall number of
disaster exposures.
Derived from the
number of different
natural hazard incident
types reported (coastal
storm, dam/levee break,
earthquake, fire, flood,
freezing, hurricane,
mud/landslide, severe
ice storm, severe
storm(s), snow,

[HMGP Grant
Program (CDFA
Number: 97.039)
Data As Of:
1/5/18]

Minimum =1
Maximum = 1400
Mean = 20.68
S.E.=54.30
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tornado, tsunami),
multiplied the total
frequency of all
incident types.

Total FEMA
Hazard
Mitigation Grant
Program
(HMGP)
Funding

Total federal grant and
local matching project
dollars from six FEMA
natural hazard grant
programs (HMGP,
PDM, LPDM, FMA,
RFC, SRL).

Data reflect only
unique county approved
or closed FEMA
reported projects as of
1/5/2018, excluding all
multi-county/state or
statewide reported
projects.

FEMA, 2019
[HMGP Grant
Program (CDFA
Number: 97.039)
Data as of
1/5/18]

Continuous, county-level

Reflects all HMGP Projects
stored in the National
Emergency Management
Information System
(NEMIS), note some are
historical entries

Minimum =0

Maximum = $692 Million
Mean = $5, 031,706
S.E.=28.6e+6

Figure 4-1: 10 FEMA Regions (contiguous states only)
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I conducted the same four-category adjacent categorical logistic regression model
(Equation #4) for each of the four DV's based on the nature of their preparedness measured by
their MTP high or low resilience and vulnerability values. Using the Stata 14.2 'adjcatlogit’
command, with ORs, predicted probabilities, and linear predictions. The model tests the
probability of predicting preparedness using the MTP measures attributed to the economic,

environmental, infrastructure, and social variables.

Equation #4
NHP; = B'Rural; + B"FEMA; + B1Reg; + B,ATTOM; + BsRep; + BLHMGP; +

PsDis; + ¢

Where NHP; is the MTP economic, environmental, infrastructure, and social R/V
categories for county i, respectively. These are estimated separately but with the same EVs and
controls which include: Rural; which is a vector variable of county-level urban, suburban
(mixed urban and mixed rural), and rural population densities based on the research of Isserman
(2005) which are operationalized with rural as the reference case; FEMA,; is a vector variable
indicating which of the 10 FEMA regions county i belongs to with FEMA region 4 as the
reference case; Reg; is the number of adopted state hazard regulations in the state which county i
resides in; ATTOM,; is the ATTOM building risk index factor for county i; Rep; is a dummy
variable indicating whether the 2016 presidential majority was republican in county i; HMGP; is
the total HMGP federal and local match grant award value for county i; Dis; is the total 1989-

2018 disaster incident/frequency value for county i; finally, € is the error term.
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The county-level urban, suburban (mixed urban and mixed rural), and rural population
densities (RU_Code) are based on the research of Isserman (2005). Andrew Isserman, from the
University of Illinois, using US Census data, proposed a county-based typology that consists of
four categories based on overall population density, the portion of the population living in urban
areas, and the presence and size of those urban areas (Isserman, 1994; 2005). Isserman considers
a county rural if it has a population density of less than 500 people-per-square-mile (ppsm), 90
percent of their population in rural areas, and no urban area of 10,000 people. A county is urban
if it has a population density of at least 500 ppsm, at least 90 percent of the population in urban
areas, and at least 50,000 people living in the urbanized areas. Counties that meet neither the
urban nor rural county criteria are considered mixed and are subdivided based on a second
population density threshold. Mixed rural counties have a population density of less than 320
ppsm, and mixed urban counties have a population density of at least 320 ppsm. | use the
population density approach of Isserman (1994; 2005) based on the extensive literature about
rural-urban interactions (Dabson, 2007; Irwin et al., 2010; Lichter & Brown, 2011; Kubisch et
al., 2008) and due to his focus on finding better ways of differentiating between rural and urban

beyond a simple dichotomy.

| use the 2002 to 2010 research survey conducted by the American Planning Association
(APA, 2019) of state land-use and natural hazard planning law conducted with FEMA funding
supporting the DRRA. The APA survey of 50 states examined the relationship between adopted
state plans and ordinances in the context of state-level natural hazards planning. | created a 'State
Hazard Legislation Index' based on whether or not a state had adopted regulations that required

the following nine components into plans (index ranges from 0 to 9): adopted state hazard
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statute, mandatory hazards element in-state plan, required geographic coverage of state natural
hazards, natural hazard specifications, the requirement that post-recovery be addressed in local
comprehensive plans, other related comprehensive land-use plan requirements, require
integration of hazards plans across state plans and if the resiliency of local communities was
addressed in adopted statutes and plans. Figure 4-2 presents the state hazard legislation index by
the 10 Fema regions. The 'State Hazard Legislation Index" (State_Haz) per regulation theory
(Painter, 1972), posits states with adopted natural hazard regulations may be better able to
express community natural hazard preparedness conditions across the urban-rural continuum as

compared to states with limited natural hazard regulations in place.

Figure 4-2: State Hazard Legislation Index by FEMA Region

State Hazard Regulation Index by FEMA Region

(N= 48 states)
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I include county-level natural hazard risk conditions (Natdisrank), based on the ATTOM
Data Solutions (2016), RealtyTrac's parent company, the nation's leading source for
comprehensive housing data US Natural Hazard Housing Risk Index. The index is based on the
risk of the county housing stock exposure to six natural hazards: earthquakes, floods, hail,
hurricane storm surge, tornadoes, and wildfires using data research data collected by ATTOM
(2016). This index reflects building code regulations implemented within counties. Figure 4-3
presents the ATTOM 2016 natural hazard risk index by county population density type. It
indicates the nature and extent of housing types built across the US and their risk to exposure

from natural hazards based on the national insurance risk models developed by ATTOM.

Figure 4-3: ATTOM Natural Hazard Risk value by Population Density Type

ATTOM 2016 Natural Hazard Risk (n=2,389 counties)

Mixed Rural

Mixed Urban

Rural

Urban

r T T T T T
0 5 10 15 20 25
mean of Naidisrank

85



To control for local cultural and political preferences, | use a partisan variable based on
the presidential election results from 2016 (MIT, 2018). A dummy variable indicates if a county
was majority Republican or Democrat based on the 2016 presidential candidate who received the
majority vote for that county (2016Pres_pref). This partisan variable strongly correlates with the
general ideological leaning of the county (MIT, 2018). This variable controls for community
ideology across the US within urban, suburban, and rural areas. | selected this variable because
the ability to design and develop a hazard mitigation response plan is not void of political or

ideological influence (YPCC, 2019).

The perceived level of natural disaster threats is typically viewed with a partisan or
ideological lens (YPCC, 2019). Therefore, political office holders may choose to design a natural
hazard preparedness plan in a manner that constituents will be happy with, not the plan that may
be warranted. As a result, the plan accepted by a community that believes in limited government
interference in their affairs may be different from one where the community supports greater
government involvement. Suppose a political leader's motives are incentivized by a guaranteed
win in the next election. In that case, there will always be the danger of preparing for a natural
hazard event that conforms to the community's political preferences rather than the actual degree
of need (Ballew et al., 2019). Political preferences highlight challenges that may call for new
solutions to natural hazard preparedness in urban, suburban, and rural settings. Therefore,
considering this need, one purpose of this research is to assist policymakers with a greater
understanding of why the reception of natural hazard resiliency tools from government entities

may vary across urban, suburban, and rural regions.
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| control for the dollar amounts associated with the receipt of FEMA Hazard Mitigation
Grant Program (HMGP) grants to states and local governments to implement long-term hazard
mitigation measures after a major disaster declaration. | generated two different variables in my
model to address the nature of natural disaster type and exposure frequency (Nat_Dis_exp) and
federal and local investments to mitigate these disasters at the county level (HMGP_total). The
variables are derived from FEMA reported data as of January 2018 for each official Presidential

major disaster declaration in the areas of the state requested by the governor (FEMA, 2018).

The amount of HMGP funding available is based on the federal assistance to be provided
by FEMA for disaster recovery under the Presidential major disaster declaration combined with
the local match to the federal HMGP award reflecting the total project award amount. The
federal component of the HMGP grant reflects only a portion of the total award, up to a 75%
maximum. The remaining 25% portion comes from the state, local government, or private
donors. So rural or suburban areas with a limited capacity tax base are often further burdened by
the HMGP local match component. This variable controls for variation in states' access to and
approval of federal HMGP grant dollars, which may be used by governments, businesses, and
homeowners, and non-profit entities to address post-disaster property loss, mitigation needs, and
natural hazard preparedness planning. This variable in the model is a function of how the FEMA
regulations are expressed locally, not a function of preparedness. Per regulation theory, it
controls for the local expression of the FEMA and state hazard plan regulations via their local

commitment to the required 25% matching of funds for the HMGP.
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The HMGP data are not reported at a FIPS or county-level. FEMA uses a disaster
declaration identification number to report and track approved HMGP fund activities, not FIPS
code county data. For example, the HMGP award total may have been approved for six counties;
however, the FEMA reporting aggregates the obligated dollars for the six counties making it
very difficult to discern the individual county level dollar values. An additional limitation is
when the federal grant obligation to the state results in the benefit of multiple counties that may
or may not have been directly associated with the natural disaster event. Therefore, | selected
only the HMGP data (FEMA, 2018) for each unique county within 48 states. The use of the
individual county local match fund allocation minimizes the error associated with assuming or
guessing about how these federal matching dollars may have been allocated amongst the state
and counties. This decision reduces the overall number of observations for my model from 3,110
to 2,389 counties. Figure 4-4 presents the HMGP total dollars by county population density type.
The ability to discern federal and local matching interests specific to the county in my model is a
conservative approach. The approach minimizes the uncertainty of each county within the
statewide or multi-county HMGP funding allocation. It outweighs the value of the increased

sample size in my model and any related HMGP award uncertainties.

It is important to note that approved HMGP funds may not reflect all FEMA disaster
declarations authorized by the US president per the 1988 Stafford Act for each county. Once
FEMA has conducted the disaster assessment with state and local government input, it
determines the nature and extent of the HMGP award. The interest, desire, and ability to
participate in the HMGP may vary based on the disaster assessment findings. Recognizing that

natural disaster declarations and natural hazard preparedness may reflect endogeneity in my
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model, I rely on Reeves (2011) work. Reeves (2011) posits disaster declarations may not
represent potential endogeneity as a natural hazard preparedness control variable. They are
politically motivated decisions that presidents use to gain electoral support, not natural disaster
exposure conditions and mitigation measures. Specifically, Reeves (2011) evaluated presidential
disaster declarations from 1981 to 2004 and found a state's electoral competitiveness influences
whether they receive a disaster declaration from the president. Accordingly, a highly competitive
state can expect to receive twice as many presidential disaster declarations as an uncompetitive
state (Reeves, 2011). The work of Reeves (2011) is further nuanced in my model by selecting
only counties that have agreed to the HMGP local match component. Therefore, this variable
reflects the political motivation of a president and the nature of the state and local political will
to match federal funds to participate in the FEMA mitigation program, not potential endogenic

natural disaster exposure preparedness conditions.

Figure 4-4: HMGP Total Dollars by Population Density Type
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| control for the frequency and variation in the type of natural disasters that may occur
across the US (e.g., tornado, wildfire, coastal storm, etc.). To do this, I created a weighted
variable that combines the total number of overall exposures or frequency of natural disaster
events with the total number of types of natural hazards recorded for each county. The variable
(Nat_Dis_exp) was derived from the 2,389 counties reported for the HMGP _total variable. This
variable aims to control for variation of geographic incident types and the frequency of
exposures for all counties across the contiguous US. Geography matters in my model therefore it
is valuable to address the regions across the US that experience differing natural hazards types
and frequencies. | created this county-level variable to account for regional geographic
differences in natural hazard types and total number of disaster incidents. Not all natural disaster
occurrences result in a FEMA Disaster Declaration per the Stafford Act and not all Stafford Act
declarations result in federal FEMA HMGP funds. Figure 4-5 presents the natural disaster
incident frequency and types by county population density type. The model variable does not
attempt to link the importance of sustainability and resilience to climate change nor address the
differences in their definitions and practices. There is significant literature about how sustainable
communities, climate change, social vulnerability, and natural disaster events are interrelated and
inform policy and process (Berke et al., 2012; Biggs et al., 2015; Cutter, 2016; Cutter et al.,
2003; Homsey & Warner, 2013; Pike et al., 2010; Redman, 2014). However, that is not the

policy lens that informs FEMA's natural hazard policy regulations.
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Figure 4-5: Natural Disaster Frequency and Type by Population Density Type
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4.3 Local Moran's | (LISA) Spatial Statistic Details

| evaluate the four DV county-level resilience and vulnerability scores for spatial
autocorrelation using LISA to examine if urban, mixed urban, mixed rural, and rural county-level
spatial patterns or clusters are present within each state across the 10 FEMA regions. The
number of observations for the spatial analysis includes 3,107 counties, as it is not limited by the
‘adjcatlogit’ regression model FEMA unique county HMGP award criteria. | apply a differential
local Moran's | analysis implemented in ArcPro Esri software (Anselin, 1995) to identify the
statistically significant clusters with hypothetically higher resilience conditions than

hypothetically lower vulnerability conditions. The LISA analysis is commonly used to estimate
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the spatial autocorrelation between neighboring features. Spatial weight is defined using the k-
nearest neighbors (KNN) algorithm with spatial neighbors. KNN is an asymmetrical spatial-
weighting method (Getis & Aldstadt, 2010) and is particularly useful for spatial features with
different sizes, such as counties (Chi & Ho, 2018; Tu et al., 2012). It ensures that the same
number of nearby spatial features is used in all calculations, independent of the total number and
size of spatial neighbors. For my analysis, | only compare county spatial patterns within states,
not across states. The FEMA region LISA results presented in Appendix B display the individual

county-level state results for that region.

LISA measures whether the local spatial association of the MTP resilience and
vulnerability data for each county is similarly related to a neighboring county (Anselin, 1995).
The Monte Carlo permutation approach is used to test for the significance of these neighboring
county associations (Anselin, 1995). The neighbor association assumes "that the rate understudy
is equally as likely to be observed at any location, so the observed values are randomly shuffled
over the given spatial units, and the LISA is re-calculated for each permutation” (Tu et al., 2012,
p. 198). For the LISA analysis, the significance is determined by generating a reference
distribution using a sufficiently large number of the permutations. For this study, the value 499
was used as the reference distribution (Tu et al., 2012). Figure 4-6 presents the spatial analysis
logic flowchart. Each state LISA analysis results in a series of cluster maps to illustrate the
hypothetical local spatial patterns. Appendix B presents the results of the five categories of
county-level spatial units defined as "high-high (HH)", "low-low (LL)", "high-low (HL)", "low-

high (LH)", or "not significant (NS)" for each of the contiguous states and the 10 FEMA regions.
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Figure 4-6: Spatial Analysis Logic Flowchart
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It is important to note that for the LISA, I use the numerical value for each of the DV
resilience and vulnerability conditions prior to them being rescaled and categorized into the MTP
categories of HH, HL, LL, LH. These contiguous MTP data measures indicate the higher the
resilience value; the hypothetically more prepared a county may be. The lower the vulnerability
value, the hypothetically less vulnerable or more prepared a county may be. Therefore, high
resilience adjacent relationships and low vulnerability adjacent relationships reflect more
preparedness as compared to low resilience and high vulnerability clusters. Figure 4-7 through 4-
10 present the MTP county resilience/vulnerability LISA results of the urban, mixed urban,
mixed rural, and rural spatial patterns for the State of North Carolina (Appendix B includes each

of the contiguous state and 10 FEMA region LISA map books).
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Figure 4-7: North Carolina MTP Economic R/V LISA Results
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Figure 4-8: North Carolina MTP Environment R/V LISA Results
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Figure 4-9: North Carolina MTP Infrastructure R/V LISA Results
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Figure 4-10: North Carolina MTP Social R/V LISA Results
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| selected the LISA spatial statistic based on Tu et al., 2012, who used a county-level
LISA analysis to examine the presence of low-birthweight clusters and race in the state of
Georgia. My research design aligns with Chi and Ho (2018), who used a combination of spatial
multicriteria analysis, zonal statistics, and spatiotemporal modeling to introduce the concept of
"population stress,” as areas with populations growing faster than the lands available for
sustainable development. Their study used a LISA for contiguous US counties. It determined the
county's population growth is associated with the decrease of land developability and the spatial
influences of surrounding counties. Chi and Ho (2018) found the factors contributing to
population stress may differ from place to place. The Chi and Ho (2018) findings indicate the
"population stress” concept is useful and innovative for understanding growth pressures from
adjacent counties due to land development practices and may serve to support sound, sustainable

land-use policies.

In summary, the study concludes coordination among local governments and across
different levels of governments is a must for effective land use planning (Chi & Ho, 2018). More
broadly, the authors posit land developability linked to population change may support
identifying hot spots of population-environment conflicts, including wildfire-urban interfaces,
coastal and flooding areas, exurban areas, ecosystem areas around national parks, and declining
urban areas. | selected Tu et al. (2012) and Chi and Ho (2018) approach because of shared
research goals to provide insights and visual tools at the US county-level to assist with efficient
and effective policies to tackle public complexity health-related population dynamics and

population-environment conflicts.
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It is important to recognize the literature indicates limitations with the use of a LISA
statistic. Limitations include normality and randomization assumptions that do not reflect real-
world phenomenon, theoretical matters associated with its analytic distributional properties, and
multiple testing problems (Waller & Gotway, 2004). Additional limitations include outcome
values sensitive to factors such as the choice of the null hypothesis, the definition of
neighborhood, and the analytical scale. (Tu et al., 2012). However, the literature indicates these
limitations should not discourage the application of LISA measures applied to public health and

environmental policy studies (Tu et al., 2012; Chi & Ho, 2018).

4.4 Qualitative Methods

Based on the literature, urban, suburban, and rural counties differ in their resilience and
vulnerability conditions, particularly in rural areas with socially vulnerable populations, such as
the US's southeastern region (Berke et al., 2012; 2015; Cutter, 2016; Dabson, 2007; 2011;
Horney et al., 2012; Partridge et al., 2009). In rural preparedness, problems include limited
funding for ambulance and fire staff; travel impedances, such as mountains; longer response
times for emergency personnel; out-migration of young people, which affects workforce and
staffing. Also, because infrastructure is more expensive per capita, communication systems may
be substandard or non-existent. On the other hand, compared to urban areas, rural areas tend to
have strong collective action traditions to accomplish public improvements and provide for
safety, which helps to build social capital, which is an asset for hazard preparedness activities.

Suburban or mixed urban and mixed rural areas are also growing in their immigrant populations
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and based on the nature of their industrial base and geographic location, also reflect differing

socio-economic dynamics based on their urban neighbors.

| use the 'adjcatlogit’ and LISA analysis to tell the story of place and space. My
quantitative comparative analysis results inform the interviews conducted with the 10 FEMA
region Community Preparedness Officer (CPO). Based upon my research and conversations with
former FEMA personnel and colleagues at the USEPA, | used a purposive approach (Creswell,
2015) to determine what division in FEMA would be best to speak with about my research. It
was determined the most relevant and accessible are the 10 FEMA region CPO leads. The CPO
for each region reflects the front-line FEMA community communicators that work with the state
leads and local officials and stakeholders for FEMA national preparedness policy

implementation.

Per the national strategy National Mitigation Investment Strategy ("NMIS™ or Investment
Strategy), the CPO is charged with coordinating with the states and local governments within
their region to assist with hazard mitigation plan development and preparedness measures. The
work of the CPO on the ground is coordinated within the NMIS to understand the needs of state
and local governments so taxpayer natural hazard investments about when and where to make
hazard investments are better informed and effective at the state, local or whole community
level. The NMIS encourages the ‘whole community' to invest in mitigation, pre-and post-disaster,
FEMA goals. The CPOs focus on how the federal government and nonfederal partners can

identify, support, influence, and align whole community natural hazard mitigation investments.
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The CPO interview is subject to an exemption per the UNCC Institutional Review Board (IRB)

due to being conducted under their professional capacity.

The CPO interview questions are as follows:

e What tools or methods are being used in your region to help states and counties develop
their preparedness plans?

e Based on your professional experience, do you perceive value for using the MTP map as
a visual tool to assist your team identify priority preparedness areas in your region that
may be susceptible to a natural hazard event?

e Do you work differently with urban and rural communities within your FEMA region to

meet community preparedness needs, if so, why?

My research is designed to assist public officials, hazard planners, emergency
management personnel, non-profit and business owners, and local stakeholders in implementing
federal natural hazard regulations informed by local resilience and vulnerability conditions. This
context-sensitive understanding contrasts with what Cutter et al. (2016) refer to as a 'one-size-
fits-all' federal mandated state-level policy implementation measures. The literature supports my
research goal (Cutter et al., 2016; Tate, 2012; 2013) and recently revised FEMA protocols such
as the National Mitigation Implementation Strategy (NMIS, 2019) and BRIC (DRRA Section
1234, 2018). The literature about the importance of understanding the social vulnerability

conditions of communities is particularly relevant for rural areas who rely on regional resilience
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partners that are both near and far from their community (Berke & Lyles, 2012; Birkland, 2009;

Cutter et al., 2016; Dabson, 2007; 2011; Homsey & Warner, 2013; Horney et al., 2012).

As clarified previously, my research interest is not to evaluate US climate science and
climate change measures via the mitigation measures and adaptation approaches implemented
via federal natural hazard policy. FEMA provides states with technical support and funding to
develop their hazard plans to be eligible for federal disaster relief aid when a disaster is declared
(DMA, 2000). FEMA is not a natural hazard prevention regulatory entity, despite its role in

minimizing community disaster exposure risks.

My research design strives to use a comparative, readily understood resilience and
vulnerability map image to drive SHP development towards a more equitable implementation
while bolstering rural regions. The value of rural areas to the US and global economy includes
but is not limited to air quality, food and water supply, ecosystem services such as natural
amenities and tourism, and experiences that enhance citizens' quality of life. The 21st-century
challenges for US rural communities include changing demographics, immigration resulting in
increasing population diversity and spoken languages, closing of rural health care centers, and
responding to a global agricultural, energy production, and manufacturing economy (Cutter et
al., 2014; Partridge et al., 2009; USDA, 2016). | expect that my research will be a fulcrum for
implementing effective regional US natural hazard policy that defies jurisdictional boundaries
that, by design, may limit the ability to ensure equitable resilient measures and practices for

communities.
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CHAPTER 5: Research Results and Findings

In this chapter, | present the results of the hypothesis tests for the Missouri Transect
Project (MTP) natural hazard preparedness variables. | discuss how my research serves as an
opportunity to test the part of regulation theory that posits FEMA and state natural hazard
policies and regulations are reflected locally. Thus, certain vulnerable populations and
geographic regions may limit FEMA's ability to achieve its mission of equal protection of all US
citizens regardless of where you live. It also presents an opportunity to examine how center-
periphery theory implications for urban economic growth and rural economic limitations inform
regional natural hazard preparedness conditions. | examine the question "Are urban areas more
prepared for a natural disaster event than suburban and rural areas?" | test if the visualization of
state and FEMA region MTP resilience and vulnerability conditions across the urban-rural
continuum assist stakeholders to prioritize vulnerable populations and identify advantageous
partnerships. Although there are many caveats associated with the ability to predict improved
natural hazard preparedness, my findings indicate the MTP does support understanding about

what it may mean to be ready for a natural hazard occurrence.

The MTP in my research serves as a measure for evaluating differences in county
resiliency and vulnerability conditions; it informs how prepared a community may be when
faced with a natural disaster occurrence. | examine if the probability of the MTP increased
preparedness conditions can be predicted for urban, suburban, and rural areas and across the 10

FEMA regions. | also examine the existence of adjacent spatial county-level cluster/outlier
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relationships and gain insight from FEMA community preparedness professionals about the
value of the MTP resilience and vulnerability spatial relationships as a community natural hazard

preparedness tool.

The theoretical construct for my hypotheses is based on regulation theory (Aglietta, 1979;
Painter 1977) which posits regulation expresses itself locally based on the nature of community
capital. | examine how center-periphery theory (Friedmann, 1966; 1972) which posits regional
economies reflect urban prosperity via human capital while rural prosperity due to its reliance on
physical capital is limited. Thus, regional resilience conditions are informed by the increase of
urban prosperity and resources and more vulnerable in rural areas due to shrinking capital and
social investments. The theoretical construct of regulation theory supports my hypothesis that the
probability of increased natural hazard preparedness conditions may be predictable across the
urban-rural continuum based on the implementation of state hazard plans, land use regulations,
hazard risk building codes and previous HMGP investments. | include the urban-rural and
FEMA region dynamics based on center-periphery theory's theoretical construct, which posits
preparedness conditions may be inhibited due to economic limitations in less dense suburban and

rural areas as compared to urban and mixed urban areas.

5.1 Logistic Regression Results

| conducted the same four-category adjacent categorical logistic regression model for
each of the four DV's based on the nature of their preparedness measured by their MTP high or

low resilience and vulnerability values (N=2,389). Tables 5-1 through 5-4 present the MTP
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logistic regression model OR values, and results for the significant variables (p = 0.05). Figures
5-1 through 5-4 present the MTP model prediction graphs (95% confidence intervals). The

results for hypotheses 1, 2, and 3 are summarized below.

Hypothesis 1: Rural counties, compared to suburban and urban counties, are more likely to

be less prepared for a natural hazard event despite enhanced government intervention.

The MTP economic variable model indicates no significance for urban, suburban,

or rural counties, rejects hypothesis 1.

e The MTP environment variable indicates mixed rural counties have decreased odds
(OR =0.56) when compared to rural counties to be in the next more prepared for a
natural hazard event category, rejects hypothesis 1.

e The MTP infrastructure variable indicates mixed urban counties have increased
odds (OR = 4.59) when compared to rural counties to be in the next more prepared
for a natural hazard event category, supports hypothesis 1.

e The MTP social variable indicates mixed rural counties have increased odds (OR =

1.51) when compared to rural counties to be in the next more prepared for a natural

hazard event category, supports hypothesis 1.

Hypothesis 2: Due to the nature of federal hazard plan policy regulations, the 10 FEMA

regions are more likely to reflect similar than unique patterns of urban, suburban, and rural county-

level natural hazard preparedness conditions.
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e The MTP economic variable indicates FEMA Region 3 (OR = 8.00), Region 5 (OR
= 4.38), Region 6 (OR = 2.67), Region 7 (OR = 7.03), and Region 8 (OR = 6.69)
have increased odds when compared to the Region 4 counties to be in the next more
prepared for a natural hazard event category, rejects hypothesis 2.

e The MTP environment variable indicates FEMA Region 6 (OR =0.036), Region 7
(OR =0.099), and Region 10 (OR = 0.04) have decreased odds when compared to
the Region 4 counties to be in the next most prepared for a natural hazard event
category, rejects hypothesis 2.

e The MTP infrastructure variable indicates FEMA Region 1 (OR = 0.27), and
Region 6 (OR =0.65) have decreased odds when compared to the Region 4 counties
to be in the next most prepared for a natural hazard event category. FEMA Region
5 (OR = 3.25), Region 7 (OR = 1.96), and Region 8 (OR = 4.75) have increased
odds when compared to the Region 4 counties to be in the next more prepared for
a natural hazard event category, rejects hypothesis 2.

e The MTP social variable indicates FEMA Region 1 (OR = 14.52), Region 2 (OR =
5.44), Region 3 (OR =2.94), Region 5 (OR = 3.13), and Region 8 (OR = 2.07) have
increased odds when compared to the Region 4 counties to be in the next more
prepared for a natural hazard event category. FEMA Region 6 (OR =0.361) have
decreased odds when compared to the Region 4 counties to be in the next most

prepared for a natural hazard event category, rejects hypothesis 2.

Hypothesis 3: Counties in states with more adopted state hazard plans and risk-reducing

building code regulations are more likely to have increased natural hazard preparedness
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conditions than counties in states with fewer state-adopted hazard plans and building code

regulations.

e The MTP economic variable indicates counties with an increase in ATTOM (2016)
building insurance risk values (OR = 1.01) have increased odds of lower building
risk value counties to be in the next more prepared for a natural hazard event
category, supports hypothesis 3.

e The MTP environment, infrastructure and social variables indicate no significant
relationships for state hazard regulations, and county building risk codes and

county-level natural hazard preparedness conditions, rejects hypothesis 3.

Additional model results indicate the following:

e The MTP environment variable indicates counties with increased natural disaster
incidents and frequencies (OR = 0.989) have slightly decreased odds of counties
with less natural disaster incidents and frequencies to be in the next more prepared
for a natural hazard event category.

e The MTP social variable indicates counties with increased natural disaster incidents
and frequencies (OR = 0.990) have slightly decreased odds of counties with less
natural disaster incidents and frequencies to be in the next more prepared for a
natural hazard event category.

e The MTP economic (OR = 3.14), environment (OR = 2.14), infrastructure (OR =

3.64), and social (OR = 4.1) variables indicate counties with a majority republican
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vote for president in the 2016 election have increased odds of majority democratic
counties to be in the next more prepared for a natural hazard event category. This
model result is influenced by the nature of 1,988 counties identified as republican
in the model as compared to 401 identified as democratic counties. However, this
variable may serve as an interesting model predictor when tracked over time.

e All model pseudo R2 model values for all DV’s are limited in their ability to predict
natural hazard preparedness for counties. The model pseudo R2 values decrease in
order from environment (0.2771), social (0.2006), infrastructure (0.1780), and
economic (0.1521) MTP variables.

e The model prediction graphs at the 95% confidence interval indicate increased
prediction associated with the most prepared DV counties, the most frequently
reported DV value for the MTP variables. The infrastructure, social and economic
MTP variables appear to be potentially a better overall predictor than the

environment variable.

The model goodness of fit tests was conducted using the ‘ogologit’ command (Fagerland
& Hosmer, 2017). The four tests included in the ‘ologitgof™ are designed to be tools to detect
lack of fit, they are not intended to provide proof a model is well fit to the data. The ordinal HL
and Lipsitz tests work best with continuous covariates and the two PR tests (chi2 and deviance)
work best with categorical covariates (Fagerland & Hosmer, 2017, p. 684). Fagerland and

Hosmer (2013, 2016) indicate the four tests have good power with moderate to large sample
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sizes, ideally tests for goodness of fit should be accompanied by case wise diagnostic tools,

however these options are not widely available for ordinal models.

None of the 4 DV’s were determined to indicate goodness of fit for the adjacent category
regression model. All DV models were found to be significant for the ordinal HL test, the Lipsitz
test and the two PR tests (chi2 and deviance). As suggested by Fagerland and Homer (2017) |
tested the model using an unconstrained continuation-ratio model, (ucrlogit) the results are
similar. Currently, no goodness of fit test exists for the unconstrained continuation-ratio model
(Fagerland & Hosmer, 2017, p. 685). The results align with a memorable quote provided by my
statistics and economics professors during my academic career, the statement by George Box in
1976 “all models are wrong, some models are useful” (Box, 2013, p. xii). The University of
Wisconsin statistician was making a point that it is important to focus more on whether
something can be applied to the real word condition in a useful manner rather than focusing on a

debate about whether an answer is correct in all cases.
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Table 5-1: MTP Economic Logistic Regression Model Results (p = 0.05)

95% Confidence

Economic Preparedness Odds Ratio P>z Interval
FEMA Region vs. Region 4
3 8.00 0.000 4.55 - 14.06
5 4.38 0.000 2.94 -6.53
6 2.67 0.000 1.75-4.08
7 7.03 0.000 4.59 -10.78
8 6.69 0.000 4.14 - 18.82
Presidential 2016 Majority Vote
Rebublican vs. Democrat 3.14 0.000 1.86 - 5.28
Natural Risk Building Code Rank 1.010 0.043 1.00 - 1.02

Psuedo R2 = 0.1521
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Figure 5-1: MTP Economic Model Prediction Graphs (95% Confidence Interval)
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Table 5-2: MTP Environment Logistic Regression Model Results (p = 0.05)

95% Confidence

Environment Preparedness Odds Ratio P>|z| Interval
Mixed Rural vs. Rural 0.560 0.001 0.402 - 0.782
FEMA Region vs. Region 4

6/ 0.036 0.000 0.019 - 0.069
71 0.099 0.000 0.062 - 0.159
10|  0.050 0.000 0.011-0.248
Presidential 2016 Majority VVote
Rebublican vs. Democrat 2.14 0.005 1.26 - 3.62
Natural Disaster Incident Frequency 0.989 0.005 0.981 - 0.997

Psuedo R2 = 0.2771
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Figure 5-2: MTP Environment Model Prediction Graphs (95% Confidence Interval)
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Table 5-3: MTP Infrastructure Logistic Regression Model Results (p = 0.05)

95% Confidence

Infrastructure Preparedness Odds Ratio P>|z| Interval
Mixed Urban vs. Rural 4.59 0.025 1.21-17.45
FEMA Region vs. Region 4

1 0.27 0.047 0.074 - 0.982
5 3.25 0.000 2.17 - 4.86
6 0.65 0.037 0.433-0.975
7 1.96 0.000 1.35-2.84
8 4,76 0.000 2.67 -8.48
Presidential 2016 Majority VVote
Rebublican vs. Democrat 3.64 0.000 2.04 - 6.50

Psuedo R2 =0.1780
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Figure 5-3: MTP Infrastructure Model Prediction Graphs (95% Confidence Interval)
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Table 5-4: MTP Social Logistic Regression Model Results (p = 0.05)

95% Confidence

Social Preparedness Odds Ratio P>|z| Interval

Mixed Rural vs. Rural 1.51 0.005 1.13-2.02

FEMA Region vs. Region 4
1 14.52 0.005 2.22 - 94.84
2 5.44 0.000 2.30 - 12.87
3 2.94 0.000 1.71 - 5.06
5 3.13 0.000 1.93-5.10
6] 0.361 0.000 0.23-0.56
8 2.07 0.024 1.10 - 3.90

Presidential 2016 Majority VVote

Rebublican vs. Democrat 4.1 0.000 2.40-7.03
Natural Disaster Incident Frequency 0.990 0.002 0.983 - 0.996

Psuedo R2 = 0.2006
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Figure 5-4: MTP Social Model Prediction Graphs (95% Confidence Interval)
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5.2 Logistic Regression Model Findings

The model findings for the MTP infrastructure and social variable indicate support for
hypothesis 1 that rural counties are less prepared than more densely populated counties despite
enhanced government interventions. The model findings reject hypothesis 2 for all four MTP
variables. The patterns of preparedness conditions across the 10 FEMA regions are not similar.
The model findings indicate limited support of hypothesis 3 that the probability of increased
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natural hazard preparedness conditions may be predictable based on the implementation of state
hazard plan regulations and hazard risk building codes. The findings do not support per
regulation theory that states with more adopted natural hazard regulations may reflect enhanced
preparedness conditions across the urban-rural continuum as compared those with limited natural
hazard regulations in place. The findings per regulation theory, also indicate the local expression
of the FEMA and state hazard plan regulations via their local commitment to the required 25%

matching of funds for the HMGP does not inform increased natural hazard preparedness.

The findings indicate the nature of the landforms associated with the MTP environment
variable may decrease the odds of mixed rural counties as compared to rural counties to be in the
next more prepared category. In addition to theoretical tests, my research does indicate the
ability to assist hazard planning stakeholders with a greater understanding of about how
preparedness conditions vary across urban, suburban, and rural regions. The MTP analyses
findings serve as an opportunity to inform future MTP research to better understand what
county-level data may serve to promote preparedness among individuals and communities across
the US. The findings support FEMA, state, and local hazard plan stakeholder’s ability to

prioritize technical resources and regional resilience partnerships both near and far.

For example, understanding what MTP social variable data are influencing mixed rural
counties as compared to rural counties and five of the ten FEMA regions to be in the next more
prepared category when compared to Region’s 4 and understanding why Region 6 is more
probable to be less prepared than Region 4 is warranted. The MTP social variable findings suggest

that counties with increased natural disaster events and frequencies (OR = 0.990) have slightly
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decreased odds of counties with less natural disaster incidents and frequencies to be in the next
more prepared for a natural hazard event category. This supports the posit of regulation theory that
the nature and extent of social capital and economics are embedded in the response and recovery

to a natural disaster occurrence.

The findings suggest some support for FEMA region dynamics based on the center-
periphery theory posit that preparedness conditions are inhibited due to economic limitations in
less dense suburban and rural areas as compared to urban and mixed urban areas. However, the
findings do not support the MTP economic variable as an overall predictor of preparedness for
urban, suburban, or rural population density type counties. Understanding what MTP economic
variables are influencing five of the ten FEMA regions increased probability to be in the next
preparedness category as compared to Region 4 is warranted. Greater understanding is also
warranted about how the MTP economic variable informs counties with an increase in ATTOM
(2016) building insurance risk values (OR = 1.01) to have slightly increased odds than lower

building risk value counties to be in the next more prepared for a natural hazard event category.

The findings indicate the MTP infrastructure variable informs mixed urban counties as
compared to rural counties and FEMA Regions 5, 7 and 8 as compared to Region 4 to have an
increase in their probability to be in the next prepared category. The MTP infrastructure variable
results suggest decreased probability to be in the next prepared category for FEMA Regions 1
and 6 as compared to Region 4. Greater understanding about why the MTP infrastructure
variable indicates no significant relationships for counties in states with enhanced hazard

regulations, and county ATTOM (2016) building risk codes regarding natural hazard
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preparedness conditions is warranted. Particularly in support of the Building Codes Save: A
Nationwide Study (FEMA, 2020g) finding which indicates by 2040, losses avoided from
implementing more resilient building codes across the Nation will save around $3.2 billion
annually in property loss. Being able to communicate the importance of enhanced building
codes is relevant as FEMA plans to launch a multi-year communication and outreach strategy
about the value of adopting resilient building codes to better prepare small communities for the

next disaster.

The ability to predict natural hazard preparedness is complicated by many factors. The
literature indicates some factors provide useful approximations for understanding the real world
however most are not known or well understood (Bakkensen et al., 2017; Cutter et al., 2010;
2016; Dabson, 2015; Miller et al., 2016; NASEM, 2019). The predictability of the MTP
variables is on par with the limited real-world implications of many of the natural hazard
assessment tools evaluated by NASEM (2019). When compared to the similar study findings of
Cutter et al. (2016), which was not grounded in a theoretical test just prudence based on the
national scope of the study and previous research, the MTP serves as an additional community

hazard planning tool for understanding local and regional resilience and vulnerability conditions.

The literature suggests any resilience planning tool is subject to continued funding and
data management to support readily available updates, local customization, and user technical
support. The MTP regression findings suggest further exploration of how the data that comprise
each of the four MTP index variables (environment, infrastructure, economic, and social) inform

county-level urban-rural, and FEMA regional results is warranted.
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5.3 Local Moran's | (LISA) Spatial Statistic Results

| evaluate the four DV county-level resilience and vulnerability scores for spatial
autocorrelation using LISA to examine if urban, mixed urban, mixed rural, and rural county-level
spatial cluster/outlier patterns are present within each state across the 10 FEMA regions

(N=3,107).

LISA analysis is commonly used to estimate the spatial autocorrelation between
neighboring features. Spatial weight is defined using the k-nearest neighbors (KNN) algorithm
with spatial neighbors. KNN is an asymmetrical spatial-weighting method (Getis & Aldstadt,
2010) and is particularly useful for spatial features with different sizes, such as counties (Chi &
Ho, 2018; Tu et al., 2012). It ensures that the same number of nearby spatial features is used in
all calculations, independent of the total number and size of spatial neighbors. For my analysis, |
only compare county spatial patterns within states, not across states. Limitations include
normality and randomization assumptions that do not reflect real-world phenomenon, theoretical
matters associated with its analytic distributional properties, and multiple testing problems
(Waller & Gotway, 2004). Additional limitations include outcome values sensitive to factors
such as the choice of the null hypothesis, the definition of neighborhood, and the analytical scale.

(Tuetal., 2012).

Table 5-5 presents a summary of the county population density types by FEMA regions.
Rural (N = 1,662) and mixed rural (N = 1,062) population density types dominate the contiguous
US. Mixed urban (N = 197) and urban (N = 178) population density types are limited throughout

the US. Tables 5-6 through 5-13 present a summary of the MTP LISA cluster/outlier results for
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each DV by FEMA region and county population type. These tables also include the result as the

percentage of county population types.

Figures 5-5 through 5-12 present the MTP LISA cluster/outlier results for FEMA region
4 (N =736, the largest FEMA region). The ability to examine DV LISA patterns by each FEMA
region provides context for identifying resilience and vulnerability relationships within states
across the region. The state DV LISA patterns are unique for each state. The FEMA region maps
are a compilation of states within the region. Appendix B presents the MTP LISA cluster/outlier

results for each contiguous state and the 10 FEMA regions.

The LISA analysis supports hypothesis 4 by examining the relationship of adjacent
urban, mixed urban, mixed rural and rural counties MTP resilience and vulnerability
preparedness values. The cluster/outlier of HH for resilience indicates more potential natural
hazard preparedness than LL values. The cluster/outlier of LL for vulnerability indicates more
natural hazard preparedness potential than highly vulnerable counties. These are both indicated
as blue or ‘good’ on the MTP LISA maps. The opposite condition LL resilience and HH
vulnerability indicates reduced natural hazard preparedness potential and is indicated as red or
‘bad’ on the MTP LISA maps. The HL and LH resilience and vulnerability cluster/outlier
relationship is shown as either light blue or light red on the LISA output maps. The results of

hypothesis 4 are discussed below.
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Hypothesis 4: Rural counties adjacent to only other rural counties are more likely to be less
prepared for a natural hazard event than rural counties neighboring suburban or urban counties or

neighboring suburban and urban counties.

e Rural economic resilience LISA results indicate more LL (21%) results than HH, (8%)
indicating the probability of rural population types to be less prepared for a natural hazard
than mixed rural (LL=7%/HH=15%), mixed urban (LL=0%/HH=8%), and urban
(LL=0%/HH=15%) counties, supports hypothesis 4.

e Economic vulnerability LISA results indicate all county population density types have
more or equal LL vulnerability than HH vulnerability patterns, rejects hypothesis 4.

e Rural environment resilience LISA results indicate similar HH (26%) and LL (27%) LISA
results. This is true for mixed urban (HH=3%/LL2%) and urban (HH=2%/LL=3%) county
population density types. Mixed rural counties have more LL (16%) than HH (13%)
environment resilience results indicating a slight probability of mixed rural counties to be
less prepared for a natural hazard, rejects hypothesis 4.

e Rural environment vulnerability LISA results indicate more LL (30%) than HH, (18%)
indicating the probability of rural population types to be more prepared for a natural hazard
than mixed rural (LL=15%/HH=16%), mixed urban (LL=2%/HH=3%), and urban
(LL=2%/HH=4%) counties, rejects hypothesis 4.

e Rural infrastructure resilience LISA results indicate more LL (23%) than HH, (8%)
indicating the probability of rural population types to be less prepared for a natural hazard
than mixed rural (LL=7%/HH=9%), mixed urban (LL=0%/HH=7%), and urban

(LL=0%/HH=14%) counties, supports hypothesis 4.
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e Rural infrastructure vulnerability LISA results indicate more HH (21%) than LL, (17%)
indicating the probability of rural population types to be less prepared for a natural hazard
than mixed rural (HH=8%/LL=15%), mixed urban (HH=1%/LL=3%), and urban
(HH=2%/LL=3%) counties, supports hypothesis 4.

e Mixed rural social resilience LISA results indicate more LL (15%) than HH (8%)
indicating the probability of mixed rural population types to be less prepared for a natural
hazard than urban (LL=1%/HH=4%). Mixed urban (LL=2%/HH=3%) and rural county
results are comparable for LL (25%) and HH (24%), rejects hypothesis 4.

e Rural social vulnerability LISA results indicate more HH (23%) than LL, (18%) indicating
the probability of rural population types to be less prepared for a natural hazard than mixed
rural (HH=8%/LL=18%) counties. Mixed urban (HH=2%/LL=3%) and urban
(HH=3%/LL=2%) counties are comparable in their HH and LL LISA patterns, supports

hypothesis 4.
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Table 5-5: Summary of Population Density Types by FEMA Region

Population Density Type

FEMA Mixed Total
Region Urban Rural Counties

1 21 11 22 67

2 36 8 12 83

3 87 54 112 29 282

4 265 48 388 35 736

5 214 40 242 28 524

6 190 11 285 17 503

7 89 6 307 10 412

8 62 4 219 6 291

9 49 7 24 10 90

10 57 8 51 3 119

1,070 197 1,662 178 3,107
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Figure 5-5: MTP Economic Resilience LISA cluster/outlier map
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Figure 5-6: MTP Economic Vulnerability LISA cluster/outlier map

Economic Vulnerability

Vulnerability Legend
Good Bad
[ i T

County Population Density o 320 Miles  Cluster Key
HH  High-High Cluster

[ Urban [ Mixed Urban ] LAl
[ Rural [ Mixed Rural ow-Low Cluster

Y State Capital © Largest Populated City

127



Figure 5-7: MTP Environment Resilience LISA cluster/outlier map
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Figure 5-8: MTP Environment Vulnerability LISA cluster/outlier map
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Figure 5-9: MTP Infrastructure Resilience LISA cluster/outlier map
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Figure 5-10: MTP Infrastructure Vulnerability LISA cluster/outlier map
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Figure 5-11: MTP Social Resilience LISA cluster/outlier map
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Figure 5-12: MTP Social Vulnerability LISA cluster/outlier map

Social Vulnerability

Vulnerability Legend
Good Bad
[ i T

County Population Density o 320 Miles  Cluster Key
HH  High-High Cluster

[ Urban [ Mixed Urban ] LAl
[ Rural [ Mixed Rural ow-Low Cluster

Y State Capital © Largest Populated City

133



Table 5-6: Economic Resilience LISA results

MTP Economic Resilience LISA

FEMA cluster/outlier Results Total
Region HL LH Counties
1 0 3 1 1 5
2 18 0 3 6 27
3 30 8 6 24 68
4 49 15 12 45 121
5 51 20 8 30 109
6 66 14 14 36 130
7 16 12 9 14 51
8 31 7 7 12 57
9 12 4 1 7 24
10 12 4 1 4 21
285 87 62 179 613
Population MTP Economic Resilience LISA
Density cluster/outlier Results Total
Type HL LH Counties
Mixed
Rural 94 31 20 45 190
Mixed
Urban 48 6 4 2 60
Rural 51 48 36 131 266
Urban 92 2 2 1 97
285 87 62 179 613
Population MTP Economic Resilience LISA %
Density - - Total _
Type HL LH Counties
Mixed
Rural 15 5 3 7 31
Mixed
Urban 8 1 1 0 10
Rural 8 8 6 21 43
Urban 15 0 0 0 16
46 14 10 29 100
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Table 5-7: Economic Vulnerability LISA results

MTP Economic Vulnerability LISA

FEMA cluster/outlier Results Total
Region HL LH Counties
1 2 3 0 8 13
2 8 1 2 15 26
3 18 8 10 17 53
4 64 17 17 54 152
5 26 17 16 34 93
6 30 6 15 52 103
7 16 10 7 25 58
8 15 10 6 28 59
9 6 3 4 4 17
10 3 3 1 7 14
188 78 78 244 588
Population MTP Economic Vulnerability LISA
Density cluster/outlier Results Total
Type HL LH Counties
Mixed
Rural 65 27 28 97 217
Mixed
Urban 6 7 6 16 35
Rural 99 34 42 113 288
Urban 18 10 2 18 48
188 78 78 244 588
Population MTP Economic Vulnerability LISA %
Type HL LH Counties
Mixed
Rural 11 5 5 16 37
Mixed
Urban 1 1 1 3 6
Rural 17 6 7 19 49
Urban 3 2 0 3 8
32 13 13 41 100
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Table 5-8: Environment Resilience LISA results

MTP Environment Resilience LISA

FEMA cluster/outlier Results Total
Region HL LH Counties
1 8 1 0 8 17
2 6 0 2 16 24
3 33 3 2 43 81
4 92 6 4 118 220
5 81 4 8 63 156
6 67 4 7 81 159
7 61 2 9 53 125
8 38 1 3 40 82
9 13 0 3 10 26
10 20 0 4 22 46

419 21 42 454 936

MTP Environment Resilience LISA

Population cluster/outlier Results Total
Density Type HL LH Counties
Mixed Rural | 118 3 13 152 286
Mixed Urban | 32 0 4 23 59
Rural 248 15 23 251 537
Urban 21 3 2 28 54

419 21 42 454 936
Population MTP Environment Resilience LISA % | Total
Density Type HL LH Counties
Mixed Rural | 13 0.3 1.4 16 31
Mixed Urban | 3 0.0 0.4 2 6
Rural 26 1.6 2.5 27 57
Urban 2 0.3 0.2 3 6

45 2.2 4.5 49 100

136



Table 5-9: Environment Vulnerability LISA results

MTP Environment Vulnerability LISA

FEMA cluster/outlier Results Total
Region HL LH Counties
1 8 0 0 3 11
2 5 1 0 12 18
3 19 9 4 25 57
4 73 8 4 100 185
5 77 4 5 69 155
6 74 4 5 69 152
7 25 8 12 33 78
8 26 3 8 43 80
9 11 2 3 14 30
10 11 3 2 10 26
329 42 43 378 792
Population MTP Environment Vulnerability LISA
Density cluster/outlier Results Total
Type HL LH Counties
Mixed
Rural 128 20 14 116 278
Mixed
Urban 27 2 4 13 46
Rural 141 14 23 237 415
Urban 33 6 2 12 53
329 42 43 378 792
Population | MTP Environment Vulnerability LISA %
Density - - Total _
Type HL LH Counties
Mixed
Rural 16 3 2 15 35
Mixed
Urban 3 0.3 1 2 6
Rural 18 2 3 30 52
Urban 4 1 0.3 2 7
42 6.3 6.3 48 100
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Table 5-10: Infrastructure Resilience LISA results

MTP Infrastructure Resilience LISA

FEMA cluster/outlier Results Total
Region HL LH Counties
1 2 1 2 0 5
2 17 4 0 7 28
3 29 4 3 18 54
4 26 28 8 28 90
5 37 23 8 33 101
6 16 18 6 19 59
7 18 17 4 9 48
8 9 10 2 4 25
9 10 3 2 10 25
10 9 2 3 8 22
173 110 38 136 457
Population MTP Infrastructure Resilience LISA
Density cluster/outlier Results Total
Type HL LH Counties
Mixed
Rural 41 60 13 30 144
Mixed
Urban 30 6 4 0 40
Rural 37 40 20 106 203
Urban 65 4 1 0 70
173 110 38 136 457
Population MTP Infrastructure Resilience LISA %
Density - - Total _
Type HL LH Counties
Mixed
Rural 9 13 3 7 32
Mixed
Urban 7 1 1 0 9
Rural 8 9 4 23 44
Urban 14 1 0.2 0 15
38 24 8.2 30 100
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Table 5-11: Infrastructure Vulnerability LISA results

MTP Infrastructure Vulnerability LISA

FEMA cluster/outlier Results Total
Region HL LH Counties
1 1 2 1 0 4
2 7 2 4 3 16
3 11 11 10 19 51
4 54 20 22 55 151
5 27 12 6 35 80
6 44 9 16 40 109
7 17 12 7 21 57
8 8 10 4 13 35
9 2 4 4 10 20
10 2 2 4 9 17

173 84 78 205 540
Population MTP Infrastructure Vulnerability LISA
Density cluster/outlier Results Total
Type HL LH Counties
Mixed Rural | 43 38 23 83 187
Mixed
Urban 5 5 5 14 29
Rural 115 29 43 90 277
Urban 10 12 7 18 47

173 84 78 205 540
Population MTP Infrastructure Vulnerability LISA %
Type HL LH Counties
Mixed Rural | 8 7 4 15 35
Mixed
Urban 1 1 1 3 5
Rural 21 5 8 17 ol
Urban 2 2 1 3 9

32 16 14 38 100
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Table 5-12: Social Resilience LISA results

MTP Social Resilience LISA
FEMA cluster/outlier Results Total
Region HL LH Counties
1 3 1 3 4 11
2 6 1 2 2 11
3 28 5 4 27 64
4 52 11 8 83 154
5 23 12 9 41 85
6 55 16 11 49 131
7 33 9 8 25 75
8 17 6 9 8 40
9 6 0 2 6 14
10 5 3 0 0 8
228 64 56 245 593
Population MTP Social Resilience LISA
Density cluster/outlier Results Total
Type HL LH Counties
Mixed Rural | 50 15 21 86 172
Mixed
Urban 17 3 7 9 36
Rural 140 44 18 147 349
Urban 21 2 10 3 36
228 64 56 245 593
Population MTP Social Resilience LISA %
Type HL LH Counties
Mixed Rural | 8 3 4 15 29
Mixed
Urban 3 1 1 2 6
Rural 24 7 3 25 59
Urban 4 0 2 1 6
38 11 9 41 100
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Table 5-13: Social Vulnerability LISA results

MTP Social Vulnerability LISA

FEMA cluster/outlier Results Total
Region HL LH Counties
1 1 3 0 12 16
2 13 3 1 8 25
3 20 6 6 23 55
4 74 19 12 47 152
5 18 18 4 33 73
6 48 18 7 55 128
7 24 12 6 32 74
8 18 12 3 28 61
9 2 3 4 10 19
10 9 5 4 9 27
227 99 47 257 630
Population MTP Social Vulnerability LISA
Density cluster/outlier Results Total
Type HL LH Counties
Mixed
Rural 52 31 14 114 211
Mixed
Urban 11 14 4 18 47
Rural 146 29 27 115 317
Urban 18 25 2 10 55
227 99 47 257 630
Population MTP Social Vulnerability LISA %
Density - - Total _
Type HL LH Counties
Mixed
Rural 8 5 2 18 33
Mixed
Urban 2 2 1 3 7
Rural 23 5 4 18 50
Urban 3 4 0.3 2 9
36 16 7.3 41 100
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5.4 Local Moran's | (LISA) Spatial Statistic Findings

The findings indicate support for hypothesis 4 for all MTP variables, adjacent rural
counties are less prepared than adjacent suburban and urban counties. The LISA findings like the
regression results do not support hypothesis 2, the FEMA regions are not similar in their patterns
of preparedness conditions. However, the overall LISA findings indicate high-high resilience and
low-low vulnerability cluster/outlier patterns are more consistent than high-low resilience and
low-high vulnerability cluster/outlier patterns for all DVs. These findings align with the 2020
NHS responses which indicate the nature of community preparedness actions tend to cluster

together (FEMA, 2020b).

The MTP environmental vulnerability LISA cluster/outlier for rural areas found 18%
high-high clustered counties as compared to 16% for mixed rural, 3% for mixed urban and 4%
for urban counties, this mirrors the MTP environmental resilience high-high LISA patterns.
Indicating a balanced pattern of urban-rural counties environmental R/V across the US.
However, the FEMA region patterns of the MTP environment low-low resilience conditions
indicate Region 4 on the southeastern coast has the most counties (118) with outlier/cluster
patterns, followed by Region 6 on the gulf coast (81), and Region 5 on the Great Lakes in the
mid-west (63). The MTP environmental high-high vulnerability conditions follow a similar
pattern with Region 5 having the most counties (77), followed by Region 6 (74), and Region 4
(73). The MTP environment variable LISA cluster/outlier results indicate natural hazard events
such as hurricanes, flooding, and snow and ice events due to coastal and lake features limit
preparedness in these regions. Greater understanding about why the MTP environment variable

LISA cluster/outlier results do not bring into line the 2020 NHS findings which indicate
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hurricane-prone areas are more likely to have taken community-based action or have prepared a

plan than other natural hazard areas or the Nation is warranted (FEMA, 2020b).

The MTP economic resilience LISA cluster/outlier for rural areas found 21% of low-low
clustered counties as compared to 7% of mixed rural counties and 0% for both urban and mixed
urban counties. Rural counties also have the greatest percentage of high-high economic
vulnerability patterns (17%) as compared to mixed rural (11%), mixed urban (1%), and urban
(3%) counties. The results indicate the MTP economic variable supports the literature findings
for rural areas being not as economically prepared for a natural hazard event as their more

densely populated regional counterparts.

The MTP social vulnerability LISA cluster/outlier for rural areas found 23% high-high
clustered counties as compared to 8% for mixed rural, 2% for mixed urban and 3% for urban
counties, this mirrors the MTP social resilience high-high LISA patterns. Indicating a balanced
pattern of urban-rural counties social R/V across the US. The findings support the literature
which suggests rural areas tend to have more cohesive social capital resources than their urban

counterparts.

The MTP infrastructure resilience LISA cluster/outlier found rural areas to have 23% of
low-low clustered county patterns compared to 7% for mixed rural counties and 0% for both
urban and mixed urban counties. Rural counties also have the greatest percentage of high-high
infrastructure vulnerability patterns (21%) as compared to urban (2%), mixed urban (1%), and

mixed rural (8%) counties. The findings indicate the MTP infrastructure variable supports the
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literature reporting limited rural area infrastructure investments make them less prepared for a
natural hazard event than their more urban regional counterparts. This finding supports the recent
cross-state community FEMA infrastructure risk mitigation revolving funds made available via

the STORM Act (US Congress, 2021).

The literature indicates social and economic inequality have left more people in harm’s
way with fewer resources available to prepare for, respond to, and recover from disaster
(Verchick, 2010). “Hazards-related damages and biased disaster policies may further widen
wealth inequalities — especially along lines of race, education, and homeownership — rendering
already marginalized population groups more vulnerable to future crises” (Peek et al. 2020, p. 2).
My research serves as a “useful heuristic” to assist understanding about how county
preparedness awareness “is likely to involve the twin realization that natural hazards do not just
bring damages”, they also represent a pre-disaster FEMA planning resource opportunity; and the
ability to examine post-disaster FEMA aid which is “systemically designed to restore property
rather than communities” (Howell and Elliot, 2019, p.465). Thus, limiting the promotion and
implementation of sustainable development practices and enhancing community capital goals

(Biggs et al., 2015).

5.5 FEMA Regional Community Preparedness Interview Results

My research is designed to assist public officials, hazard planners, emergency
management personnel, non-profit and business owners, and local stakeholders implement

natural hazard regulations informed by local resilience and vulnerability conditions. | use the
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LISA analysis to tell the story of place and space. My quantitative LISA map book results inform
the questions for my interviews conducted with the 10 FEMA region Community Preparedness
Officers (CPO). The CPOs are within the FEMA Preparedness Division. They serve as FEMA’s
front-line communicator charged with ensuring the state leads, local and tribal officials and

community stakeholders are empowered to meet the Nation’s NPG.

| conducted a preliminary test of my interview questions and format with FEMA
community hazard planner colleagues and the additional referrals they provided me. My
conversations indicate due to COVID-19 pandemic needs, California wildfires, and hurricane
season, it may be difficult to get the FEMA CPO personnel to respond for a lengthy interview
with many questions. It was suggested to be prudent I should provide up to three questions, book
it for 30 minutes of interview time, and include the MTP map series for their region to pique
their interest and engage them in the process. The FEMA CPO interviews were conducted via
recorded Zoom sessions from December 4 - 18, 2020. The Zoom CPO interview audio

recordings were transcribed by GoTranscript services.

The interview details and questions are as follows. A series of maps have been prepared
for your region based on my dissertation methodology. The maps present county level details for
each state in your FEMA region. The counties have been identified as rural, mixed rural, mixed
urban, and urban with a color-coded legend. The potential for more preparedness is shown as
blue (good) on the maps and reduced preparedness as red (bad). Although there is a great deal of
detail that supports the maps, the purpose is to gain your preparedness insight about them as a

community planning tool. The aim of my research is to assist vulnerable communities that may
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not be as prepared thus more susceptible to a natural hazard event better understand how to
prioritize their preparedness actions, and how their preparedness is reflected in their state and

FEMA region.

The following reflects the questions that will be discussed during the interview session.

e What tools or methods are being used in your region to help states and counties develop
their preparedness plans?

e Based on your professional experience, do you perceive value for using the MTP map as
a visual tool to assist your team identify priority preparedness areas in your region that
may be susceptible to a natural hazard event?

e Do you work differently with urban and rural communities within your FEMA region to

meet community preparedness needs, if so, why?

5.6 FEMA Regional Community Preparedness Interview Findings

The findings related to hypothesis 5 and each interview question are discussed below.
Appendix A presents the IRB determination for the Community Preparedness officer (CPO)
interviews. The study is identified as IRB 19-0513 dated 12/12/2019 it is not subject to IRB

approval.

Hypothesis 5: FEMA Community Preparedness Officers are likely to spend more time

with rural counties and tribal areas than urban and suburban counties; thus, a user-friendly
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preparedness tool is more likely to be of value when compared to the technically advanced tools

offered by FEMA and others.

The findings support hypothesis 5 and interview question 3 - Do you work differently
with urban and rural communities within your FEMA region to meet community preparedness
needs, if so, why? All CPOs indicate they serve as a broker, more often for rural and tribal areas,
due to their limited technical resources as compared to well-resourced urban areas. They are
often charged with identifying contacts and technical resources to assist states, tribes, and
communities within their region. The CPOs recognize they are there to serve and assist all
communities in their region, however they have limited staff within each FEMA region and are

often responding to disaster requests that are varied and complicated.

Their shared mindset indicates failure would be FEMA showing up and telling people we
know best about how to address your community preparedness needs. All interviewees indicate
they use context specific measures and approaches for working with urban, suburban, rural, and
tribal communities in their regions to meet the FEMA ‘whole community’ requirement. They
rely on state and local contacts to serve as the lead for what is needed within their communities
to address FEMA mandated natural hazard preparedness requirements and non-mandated

resource and technical support needs.

The local knowledge particularly for rural and tribal areas is a critical component for
understanding community needs, identifying local dialects and most important identifying a local

champion that can speak for their community. All recognize the value of addressing
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preparedness by aligning community planning skills and outreach approaches with emergency
management policy and procedures. They all strive to streamline the myriad of FEMA resources
and technical documents that are available and try to understand what assets and gaps exist
across the urban-rural continuum within their region. Across the regions the CPOs use several
FEMA community preparedness programs such as the Youth Preparedness Councils,
Community Emergency Response Team (CERT), Citizen Corps, the National Exercise program,
and FEMA Hazard Planners to meet the mission of a more secure and resilient nation. The
strengths of these FEMA programs vary across the 10 regions and like the community outreach

approach of the CPOs, is context sensitive based on who is in charge and that region’s priorities.

The following summarizes the response to interview question 1 - What tools or methods
are being used in your region to help states and counties develop their preparedness plans? All
regions work within the FEMA headquarters policies and regulations. They first recommend the
tools and guidance provided by FEMA via the Department of Homeland Security because of
training and familiarity, not because they are required to do so. These findings support
hypothesis 2, the similarity of approach amongst the 10 FEMA region CPO leaders. How
headquarters, the ‘Federal Family’, those federal agencies and entities that assist with
implementation measures, and the 10 regional offices coordinate to meet the NPG and
implement the National Preparedness System varies across and within regions. Each region
indicates the need to work within the confines of their region and context of their states and
communities to implement the recent policy changes designed to close the preparedness gaps

identified by the 2020 NHS.
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This includes BRIC, the first program to make mitigation funds available prior to a
disaster versus relying on post-disaster funds for community disaster prevention and mitigation
measures (FEMA, 2020d). The ability to use Community Development Block Grant (CDBG)
Housing and Urban Development (HUD) supplemental grant funds to serve as local FEMA
HMGP matching funds is seen as new funding and planning connections to address local
housing, social and economic displacement needs. The interviewees indicate the document
Increasing Resilience Using THIRA/SPR and Mitigation Planning (FEMA 2020f) is seen as
valuable, yet to be tested, first time FEMA alignment of the requirements of the Preparedness
Division with the Mitigation Division. This means that the annual SPR update, 5-year SHP
update and the THIRA 3 -year mission area targets and 6-year mitigation targets document

preparation and document submittal timing may combine.

Most indicate communities may now be able to streamline their efforts to reduce
vulnerability, increase resilience and avoid a duplication of efforts, which may benefit rural and
tribal communities that often lack the technical resources needed to complete these FEMA
requirements. The ability to address differing urban-rural preparedness needs may also benefit
from the recent FEMA standardization of how states are to address mitigation measures for their
SHP mitigation targets. It is no longer accepted that a compilation of 50 differing approaches to
specifying mitigation targets and criteria are appropriate to meet the NPG. These recent policy
alignments are especially valuable to rural and tribal areas who are required to meet the same
THIRA/SPR, and SHP criteria as their more resourced urban counterparts. These revisions are

informed by the FEMA decision to partner with the APA (APA, 2019) as a peer technical partner
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to address the learning from Hurricane Katrina (Congress, 2006) and the need to improve the

lack of individual and community preparedness measures identified by the NHS (FEMA, 2020b).

The findings support hypothesis 5 and interview question 2 - Based on your professional
experience, do you perceive value for using the MTP map as a visual tool to assist your team
identify priority preparedness areas in your region that may be susceptible to a natural hazard
event? The MTP LISA map book was seen by all CPOs as a valuable, concise visual tool to
foster local conversation about resilience and vulnerability for community hazard planners and
stakeholders. It is seen as a practical, user-friendly map image to identify potential FEMA region
priority support areas and build trust to address urban-rural community natural hazard
preparedness. However, as is true for any online resilience tool, it's unfunded status and lack of

data management and updates is of concern.

Despite the robust FEMA community hazard planning tools such as RAPT, NRI, and the
Community Resilience Indicator Analysis (CRIA), along with the preparedness requirements of
THIRA/SPR and the mitigation targets of BRIC, SHP and the Community Recovery
Management Toolkit, all region CPO leads found value for use of the MTP LISA cluster/outlier
maps. The ability to have an image that uses color and spatial clusters to highlight urban-rural
resilience and vulnerability concisely is seen as a great conversation starter. The MTP four
component and color-coded high-low quadrant approach is seen as a user-friendly and simple
way to explain preparedness conditions. In general, it met the desire to serve as a visual
community planning tool to start a conversation about how and what to think about when you are

prioritizing community preparedness resources and needs within the states of their region.

150



Most indicated it would be valuable at the regional and local level to inform a big picture
combination of resilience and vulnerability that may lead to the use of the RAPT, NRI or other
similar tools to drill down on the specific needs at a census block level or to understand links to
local and regional evacuation assets and/or emergency management infrastructure. The region
leaders | spoke with also offered suggestions for improvement such as a color gradient or heat
map GIS approach versus county boundaries, they also expressed concerns about the limited
MTP funding and data management that are needed for any planning tool, and recognize the
MTP, like all tools, requires a level of technical savviness that is not uniform across urban-rural

and tribal communities.
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CHAPTER 6: Research Limitations and Implications

My mixed-methods research examines the probability of the Missouri Transect Project
(MTP) as a predictive and visual measurement tool for examining county and regional resilience
and vulnerability across the urban-rural continuum within states and across FEMA regions. It
uses triangulation to test the degree of external validity (Webb et al., 1966). It tests theoretical
constructs related to how natural hazard regulation is expressed at the local level due to varying
geographic, economic, social, and built environment conditions. It examines if urban center
economic growth and rural periphery economic constraints inform county and regional
preparedness similarly within states and across FEMA regions. It tests the value of the MTP as a
visual tool with FEMA community preparedness leads in the context of current practices and
regional resilience measures within their respective regions. It also documents various factors
that may support the challenge of improving individual and community natural hazard
preparedness despite significant taxpayer investments, technological support, and context-

specific tools and programs.

| use triangulation (Jick, 1979) via a mixed-methods approach with the MTP to gain
insights about how FEMA regulations may be expressed locally in the context of urban,
suburban, and rural preparedness conditions. Triangulation assures the validity of my research
and captures three different dimensions of the MTP as a community resilience tool. My findings
indicate convergent and discriminant validation (Campbell and Fiske, 1959) of the MTP as a
community natural hazard preparedness tool to promote urban-rural patterns of resilience and

vulnerability. The value of the MTP is unique from FEMA’s RAPT (FEMA, 2021) and NRI
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(FEMA, 2017) resilience measurement tool approaches. My MTP research complements the
findings of NASEM (2019) and the literature about the many natural hazard measurement tools
available to assist states and counties. The literature suggests community measurement tools are
useful for understanding individual and community preparedness needs. They provide insight
and a springboard to inform a robust conversation about where priorities may be and where there

is an opportunity to learn from those doing well.

The relationship between states and FEMA community preparedness leads serves as the
front line for informing and monitoring our nation’s individual and community preparedness
status. The literature and FEMA indicate that natural disasters are local events, yet preparedness
plans require local-regional partnerships (NHS, 2020; Plastrik et al., 2019; Biggs et al., 2015).
Citizens need to understand they are the ones responsible for being prepared. FEMA serves as
the state and local natural hazard preparedness partner, not the first responder or preparedness
planner. They are the belay that provides funding, technical assistance, programmatic tools, and
research to support individuals and communities preparing for the next natural hazard event. The
challenge is about assisting states and communities in understanding what preparedness means

for them and their community.

Most importantly, individuals and communities need to take ownership of the tools, plans,
and procedures for preparedness. All FEMA region community preparedness leads indicate
context matters. They do not prescribe or mandate what measurement tools or protocols a state or
county uses to develop their THIRA, SRP, and SHP requirements for HMGP funding. The CPOs

help disseminate FEMA preparedness information to their state and community partners. So, it is
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important to understand how the nature and extent of urban, suburban, rural, and tribal community
capital informs what type of assistance they choose to ask for or if they even decide to ask FEMA

for help.

In the following, I highlight some of the implications for future policy, practice, and

research endeavors.

6.1 Policy

In a research letter published in Nature, related to climate resilience Burke, et al. (2018,
p.549) “estimate that 71% of countries— representing 90% of the global population—have a
more than 75% chance of experiencing reduced economic damages at 1.5°C, with poorer
countries benefiting most.” My research supports the climate change socio-economic
implications described by the Burke et al. (2018). It also supports the economic impact study of
flood-related damages conducted by Davenport et al. (2021) who evaluate the community impact
via a benefit-cost analysis of repetitive flood events. It posits the need for more actions and
understanding about urban-rural resilience-building practices. These recent and relevant natural
hazard empirical studies suggest that achieving more stringent global warming mitigation targets
will probably generate a net global benefit, with substantial benefits for the most impoverished
populations, including those in rural areas of the US. Davenport et al. (2021) conclude
understanding the economic losses due to changing natural hazards provides critical information
to inform policy and decision making. Natural hazard resilience-building barriers include silos

due to geographic and political boundaries, electoral limitations, and governance and budget
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practices (Plastrick et al.,2020). These limit the ability to implement regional resilience across

the urban-rural continuum.

My research provides support and context for establishing policies and procedures within
FEMA, states, and counties to bolster regional and community resilience. Specifically, by
reducing regional vulnerabilities through enhanced coordination of state and local hazard
mitigation planning mechanisms. Context-sensitive policy approaches that better incorporate a
visual story about why it matters for people and their community to coordinate and prioritize
natural hazard preparedness measures are needed. Enhanced policy measures across the urban-
rural continuum are required to lift-up the individual and community voices typically not at the
hazard preparedness planning table, such as youth, those who are socio-economically
disadvantaged, and the elderly and disabled populations. By incorporating planning professionals
as peer partners for SHP and local HMP, in addition to emergency management professionals,
the education and outreach process for local and regional hazard planning may evolve to a

greater understanding of why preparedness matters.

6.2 Practice

Because natural disasters occur at the interface of built, natural, social, and economic
environments the hazard risks and disaster field encourage cross disciplinary research that
transcends organizational boundaries. The literature suggests the hazards and disaster field does
recognize the value of cross-disciplinary teams collaborating in support of convergent science

and policy outcomes (NSF, 2019, 2020; Peek et al. 2020). However, the professional planners
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and geographer’s development contributions, the engineer’s infrastructure and building designs,
the risk communication messages crafted by sociologists, the regulations adopted by public
officials, and the research of policy experts is deemed to be more “convergent-like” than a model

of “true convergence” (Peek et al. 2020, p. 6).

One recent noteworthy example is the NSF CONVERGE Leadership Corps. It is an
integrative framework that purposely brings together interdisciplinary teams to convergence
organizational structure and governance systems (NSF, 2019). In 2018, the NSF implemented
the first CONVERGENCE social science-led component of the Natural Hazards Engineering
Research Infrastructure (NHERI) to study hazards and disaster research (Peek et al. 2020). The
team at the University of Colorado, Boulder and its partners serves as a hazard and disaster field
research effort to develop processes and training approaches that foster interdisciplinary
teamwork. Their efforts are designed to ready researchers to both assess and address the many
pressing social, economic, environmental, and technical challenges of the disaster research
lifecycle to minimize disaster losses (NSF, 2020). My research findings support the concepts of
the CONVERGENCE framework. | suggest the inclusion of more community planning
professionals in research networks will assist with communication about why preparedness
matters individually, locally, and regionally and improve the alignment of land development

regulations with SHP mitigation targets.

The FEMA and APA technical partnership recognizes the value of including planning
professionals to support the NPG. The current FEMA preparedness approach reflects a policy

shift from relying on post-disaster resilience planning to the rise of pre-disaster and mitigation
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funds and practices (FEMA, 2020e). | suggest FEMA require a certified planning professional
sign off for every SHP and local HMP to ensure regional and local comprehensive plans, land
use and development regulations, and infrastructure investments align to support SHP mitigation
targets. The literature indicates when building codes and land use development regulations don’t

support purported mitigation measures, resilience to natural hazards is inadequate (NIBS, 2019).

Although limited, my MTP economic variable logistic regression model findings indicate
counties with an increase in ATTOM (2016) building insurance risk values (OR = 1.01) have
slightly increased natural hazard preparedness odds than lower building risk counties. The MTP
economic resilience LISA cluster/outlier for rural areas found 21% of low-low clustered counties
as compared to 7% of mixed rural counties and 0% for both urban and mixed urban counties.
Similarly, the MTP infrastructure resilience LISA cluster/outlier found rural areas to have 23%
of low-low clustered county patterns compared to 7% for mixed rural counties and 0% for both
urban and mixed urban counties. The ability to align land-use practices, zoning, building code
regulations, and community development practices support natural hazard resilience. It is most
advanced when it includes the actions of individuals, communities, organizations, and

businesses.

One of the interesting approaches mentioned by the FEMA CPO representatives | spoke

with was how FEMA’s National Youth Preparedness Council (YPC)?® is being implemented at

5 The Youth Preparedness Council (YPC) was created in 2012 to bring together youth leaders from students
in grades eight through 11 from each of the 10 FEMA regions, usually one or two students representing each region
who are interested in supporting disaster preparedness and making a difference in their communities are encouraged
to apply. This is a competitive annual application process where students meet with FEMA staff throughout the year
to complete disaster preparedness projects nationally and locally and participate in a national summit. The YPC
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https://www.ready.gov/kids/youth-preparedness-council

the regional level mostly within rural and tribal areas of states within their respective regions.
FEMA regions that have significant rural and tribal areas and local champions for the YPC
within their region are more apt to have an ongoing YPC regional program. All the CPO
representatives were aware of the national YPC and had experience with a regional YPC, in

general it was found to be of greater value in the predominately non-urbanized regions of the US.

Suggestions for making it more successful both nationally and regionally include the
ability to outsource the regional YPC oversight as FEMA regions have limited staff available.
Additional suggestions include the development of a comprehensive curriculum that includes
financial preparedness and supports a customized and rich community preparedness experience
for more YPC and middle and high school students across the US. For the YPC to be successful
it will require greater funding and support from headquarters for regional YPC initiatives to be
implemented at the state and tribal level, and greater awareness of the awesomeness that these
youth bring back into the nation, their communities and as individual who serve as local

messengers of preparedness.

6.3 Research

Despite many different natural hazard measurement systems and community resilience
tools, US natural hazard policy continues to evolve to address the needs of natural hazard plans

that better reflect the community and regional resilience conditions and requirements (Bakkensen

supports FEMA’s commitment to involve America’s youth in preparedness-related activities. It also provides young
people an opportunity to present their perspectives, feedback, and opinions to FEMA staff.
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et al., 2017; Cutter et al., 2010; 2016). The MTP regression findings suggest further exploration
of how the data that comprise each of the four MTP index variables (environment, infrastructure,

economic, and social) inform county-level urban-rural, and FEMA regional results is warranted.

The literature and my study suggest more research about how to empower communities
to understand why their relationship to regional resilience matters for individual and local
preparedness is needed. Understanding what the FEMA jargon means alone is very complicated.
The FEMA Acronyms, Abbreviations & Terms (FAAT) book is 78 pages long (FEMA, 2009). It
is confusing and overwhelming for individuals and communities to understand how the FEMA
technical assistance and grant program process works. The CPO interviews and the NHS
(FEMA, 2020b) findings indicate the need to bolster the use of FEMA preparedness documents,
support greater use of mobile applications, virtual disaster preparedness video and disaster
simulation board games, and enhance social media outreach measures. Despite the abundance of
FEMA, academia, non-profit, and state preparedness resources their application is limited.
Particularly for those individuals and communities that have never experienced a natural disaster

occurrence and even more challenging for those that have.

My research findings, coupled with the NHS (FEMA, 2020b), indicates changing
perceptions and understanding about natural hazard preparedness requires knowledge about the
readiness to act instead of any individual or community socio-demographic difference. The 2020
NHS survey responses also indicate that preparedness actions tend to cluster together (FEMA,
2020b). My MTP spatial cluster outlier research serves as a visual tool to foster a community

conversation across the urban-rural continuum about near and far patterns of resilience and
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vulnerability. The community preparedness professionals | interviewed found the color patterns
of good and bad economic, environmental, infrastructure, and social preparedness to be user-
friendly and a simplified way to explain preparedness conditions. The ability to have an image
that uses color and spatial clusters to highlight urban-rural resilience and vulnerability concisely
is seen as a great conversation starter. The findings support the research question about the
MTP’s ability to serve as a visual community planning tool. Most importantly it is seen by
FEMA CPOs as a conversation starter about how and what to think about when you are

prioritizing community preparedness resources and needs within the states of their region.

The CPOs also indicate the MTP mapping approach is not grounded in personal or family
socio-economic limitations if disaster strikes, compared to some of the FEMA RAPT (FEMA,
2021) and NRI (FEMA, 2017) mapping tool measures. Instead, it serves as a data story that may
pique more interest in what may be causing some areas to be more prepared than others. It
incorporates more of a social resilience focus on the region than local social vulnerability
limitations. My research serves as a useful heuristic to understand why natural hazards do not
just bring damages but provide pre-disaster planning insight and the ability to examine post-
disaster aid as a community-building versus property re-building opportunity. | suggest by
incorporating more planning professionals into the SHP process to evaluate how regional
perspectives and social resilience strengthen community and individual preparedness, will result
in better use of taxpayer funds, reduce the loss of lives and property, improve regional

preparedness conditions, and result in a more resilient and sustainable Nation.

160



REFERENCES

Addison, J. (2018). Meeting of the Minds newsletter http://meetingoftheminds.org dated April
23, 2018. accessed 4/23/18.

Aglietta M. (1979). A Theory of Capitalist Regulation. New Left Books, London.

Aglietta M. (1998) Capitalism at the turn of the century: regulation theory and the challenge of
social change, New Left Review, 232: 41-90.

Agresti, A. (2010). Analysis of ordinal categorical data (Vol. 656). John Wiley & Sons.

Alderson, D. L., Brown, G. G., & Carlyle, M. M. (2015). Operational Models of Infrastructure
Resilience. Risk Analysis, 35(4), 562-586. d0i:10.1111/risa.12333

American Planning Association (APA). 2019. Hazard Mitigation and Disaster Recovery
Planning Division (HMDR), Survey of State Land-Use and Natural Hazards Planning Laws,
accessed 8/4/2019 [50 State APA Survey Results]

Anselin, L. (1995). Local indicators of spatial association e LISA. Geographical
Analysis, 27, 93e115.

ARUP & Rockefeller Foundation. (n.d.). City Resilience Index: Understanding and Measuring
City Resilience. Retrieved from ARUP: accessed 9/24/2018

www.arup.com/publications/research/section/city-resilience-index

ATTOM (2016) 2016 RealtyTrac Natural Hazard Housing Index accessed 9/24/2018

161


http://meetingoftheminds.org/sinking-cities-saved-by-resilient-regions-26802?utm_source=Meeting+of+the+Minds+Newsletter+List&utm_campaign=5f54c80b4d-RSS_EMAIL_CAMPAIGN&utm_medium=email&utm_term=0_cdb70a5ce7-5f54c80b4d-57991093&mc_cid=5f54c80b4d&mc
https://www.planning.org/media/document/9159352/
http://www.arup.com/publications/research/section/city-resilience-index
https://www.attomdata.com/

Auty, R. M. (2001). The Political Economy of Resource-Driven Growth. European Economic
Review, 45(4), 839-846.

Baader, F., Calvanese, D., McGuinness, D., Patel-Schneider, P., & Nardi, D. (Eds.). (2003). The
description logic handbook: Theory, implementation and applications. Cambridge university

press.

Bakkensen, L.A., Fox-Lent, C., Read, L.K., & Linkov, I. (2017). Validating Resilience and
Vulnerability Indices in the Context of Natural Disasters. Risk Analysis, 37(5);982-1004.

Ballew, M. T., Leiserowitz, A., Roser-Renouf, C., Rosenthal, S. A., Kotcher, J. E., Marlon, J. R.,
Lyon, E., Goldberg, M. H., & Maibach, E. W. (2019). Climate Change in the American Mind:
Data, tools, and trends. Environment: Science and Policy for Sustainable Development, 61(3), 4-
18. doi: 10.1080/00139157.2019.1589300

Barca, F. (2009). “An Agenda for A Reformed Cohesion Policy: A Place-Based Approach to
Meeting European Union Challenges and Expectations,” Independent Report, Prepared at the
Request of the European Commissioner for Regional Policy, Danuta Hubner, European

Commission, Brussels.
Barnett, J., Lambert, S., & Fry, 1. (2008). The hazards of indicators: Insights from the
Environmental Vulnerability Index. Annals of the Association of American Geographers,

98 (1): 102-19.

Becker, J., & Raza, W. (2000). Theory of Regulation and Political Ecology: an Inevitable

Separation? Economies et Sociétés. Série «Théorie de la régulation», R, (11).

Bélanger, P., & Lévesque, B. (1991). La «théorie» de la régulation, du rapport salarial au rapport

de consommation. Un point de vue sociologique. Cahiers de recherche sociologique, (17), 17-51.

162



Bélanger, P. R., & Lévesque, B. (1994). Modernisation sociale des entreprises: diversité des

configurations et modele quebécois. J.-M. Tremblay.

Berke P.R., Smith G., & Lyles W. (2012). Planning for resiliency: evaluation of state hazard

mitigation plans under the disaster mitigation act. Natural Hazards Review 13(2):139-149.

Berke, P., Cooper, J., Aminto, M., Grabich, S., & Horney, J. (2014). Adaptive Planning for
Disaster Recovery and Resiliency: An Evaluation of 87 Local Recovery Plans in Eight States.
Journal of the American Planning Association, 80(4), 310-323.
d0i:10.1080/01944363.2014.976585

Biggs, R., Schliter, M., & Schoon, M. L. (Eds.). (2015). Principles for building resilience:

sustaining ecosystem services in social-ecological systems. Cambridge University Press.

Birkland, T.A. (2009). Disasters, Catastrophes, and Policy Failure in the Homeland Security Era.
Review of Policy Research, 26, (4):423 438.

Birkland, T. A., & Waterman, S. (2008). Is federalism the reason for policy failure in hurricane
Katrina? Publius, 38(4), 692—-714.

Birkmann, J., (2005). “ Danger Need Not Spell Disaster — But How Vulnerable Are We?”,
Research Brief (1), Tokyo: United Nations University (ed).

Boon, H. J. 2014. Disaster resilience in a flood-impacted rural Australian town. Natural Hazards
71 (1): 683-701.

Borden, K., M. C. Schmidtlein, C. T. Emrich, W. W. Piegorsch, & S.L. Cutter. 2007. Natural

hazards vulnerability in U.S. cities. Journal of Homeland Security and Emergency Management
4 (2): Article 5.

163



Box, G. E. (2013). An Accidental Statistician: The Life and Memories of George EP Box. John
Wiley & Sons.

Boyer, R. (1986). La théorie de la régulation: une analyse critique. Paris, La Découverte.

Boyer R. (1990) The Regulation School: A Critical Introduction. Columbia University Press,
New York, NY.

Boyer, R., & Saillard, Y. (2002). A summary of regulation theory. Régulation theory: the state of
the art, 36.

Bradford, Amory. (1968). Oakland’s Not for Burning. New York: McKay

Buckler, Z. (2017). Regional Resilience and Vulnerability Indexes: A Progress Report.
Columbia, MO: University of Missouri Institute of Public Policy.

Burke, M., Davis, W. M., & Diffenbaugh, N. S. (2018). Large potential reduction in economic
damages under UN mitigation targets. Nature, 557(7706), 549-553.

Burton, C. G. 2015. A validation of metrics for community resilience to natural hazards and
disasters using the recovery from Hurricane Katrina as a case study. Annals of the Association of

American Geographers 105 (1): 67-86.

Campbell, D. T., & Fiske, D. W. (1959). Convergent and discriminant validation by the
multitrait-multimethod matrix. Psychological bulletin, 56(2), 81.

Chartres, J. A. (1995). Le changement de modes de régulation. Apports et limites de la
formalisation. R. Boyer et Y. Saillard, op. cit, 273-284.

164



Chi, G., & Ho, H. C. (2018). Population stress: A spatiotemporal analysis of population change
and land development at the county level in the contiguous United States, 2001-2011. Land use
policy, 70, 128-137.

Chmutina, K., Von Meding, J., Gaillard, J. C., & Bosher, L. (2019). Why natural disasters aren’t
all that natural. OpenDemocracy.

Christaller, W. [1933] 1966. Central places in southern Germany. Trans. Charlisle W. Baskin.

London: Prentice Hall.

Community Commons Website linked (accessed 9/28/17)

https://www.communitycommons.org/qroups/building-regional-resilience/resilience-

toolkit/county-level-resilience-vulnerability-indexes-reports/

Congress, U.S. (2021). Safeguarding Tomorrow through Ongoing Risk Mitigation Act of 2020
Act. S. 3418 (116™M): STORM Act https://www.govtrack.us/congress/bills/116/s3418/text/enr

Congress, U. S. (2006). The Post Katrina Emergency Management Reform Act of 2006. Title VI,
Public Law 109-295, 120 Sta. 1355 (2006).

Cox, R.S. & Hamlen, M. (2015). Community Disaster Resilience and the Rural Resilience Index.

American Behavioral Scientist, 59(2): 220-237.

Creswell, J. W. (2015). A concise introduction to mixed methods research, Sage Publications:
Thousand Oaks, CA, ISBN: 978-1-4833-5904-5. p. 18.

Cronon, W. (1991). Nature’s metropolis: Chicago and the great American West. New York:

Norton.

Cutter, S. L., & Emrich, C. T. (2017). Social Vulnerability Index (SoVI): Methodology and
Limitations. Retrieved from National Risk Index:

165


https://www.communitycommons.org/groups/building-regional-resilience/resilience-toolkit/county-level-resilience-vulnerability-indexes-reports/
https://www.communitycommons.org/groups/building-regional-resilience/resilience-toolkit/county-level-resilience-vulnerability-indexes-reports/
https://www.govtrack.us/congress/bills/116/s3418/text/enr

https://data.femadata.com/Region8/RiskMAP/Program%?20Resources/Riskindex/SoV1/S
ocial%20Vulnerability%20Index%20Primer.pdf

Cutter, S.L., Ash, K.D. & Emrich, C.T. (2016) Urban—Rural Differences in Disaster Resilience,
Annals of the American Association of Geographers, 106:6, 1236-1252, DOI:
10.1080/24694452.2016.1194740

Cutter, S. L., Ash, K. D., & Emrich, C. T. (2014). The geographies of community disaster
resilience. Global Environmental Change, 29, 65-77. doi:10.1016/j.gloenvcha.2014.08.005

Cutter, S. L., Burton, C. G., & Emrich, C. T. (2010). Disaster Resilience Indicators for
Benchmarking Baseline Conditions. Journal of Homeland Security and Emergency Management,
7(1, Article 51).

Cutter, S., Barnes, L., Berry, M., Burton, C., Evans, E., Tate, E., & Webb, J. (2008). A place-
based model for understanding community resilience to natural disasters. Global Environmental
Change, 18(4), 598-606. doi:10.1016/j.gloenvcha.2008.07.013

Cutter, S. L., Boruff, B. J., & Shirley, W. L. (2003). Social Vulnerability to Environmental
Hazards. Social Science Quarterly, 84(2), 242-261.

Cutter, S. L. (2016). The landscape of disaster resilience indicators in the USA. Natural Hazards:
Journal of the International Society for the Prevention and Mitigation of Natural Hazards, 80 (2),
741-758.

Dabson, B. (2015). Planning for a More Resilient Future: A Guide to Regional Approaches.
National Association of Development Organizations (NADO) Research Foundation, Washington
DC.

Dabson, B. (2011). Rural Regional Innovation: A Response to Metropolitan-Framed Place-Based
Thinking in the United States, Australasian Journal of Regional Studies, 17(1), 7-21.

166



Dabson, B. (2007). “Rural-Urban Interdependence: Why Metropolitan and Rural America Need
Each Other.” A background paper prepared for the Blueprint for American Prosperity
Metropolitan Policy Program at the Brookings Institution. November 2007.

Dabson, B., Miller, K.K., Johnson, A., & Barnett C. (2016), Resilience and Vulnerability
Indexes for Missouri Counties. University of Missouri Institute of Public Policy Working Paper
IPP/06

Dabson, B., Heflin, C. M., & Miller, K.K. (2012). “Regional Resilience Research and Policy
Brief.” Rural Policy Research Institute (RUPRI)Rural Futures Lab, prepared for the National
Association of Development Organizations (NADO) Research Foundation and US Economic

Development Administration. February 2012.

Davenport, F.V., Burke,M., & Diffenbaugh, N.S. (2021). Contribution of historical precipitation
change to US flood damages. Proceedings of the National Academy of Sciences, January 2021,
118 (4) e2017524118; DOI: 10.1073/pnas.2017524118.

Dawkins, C.J., (2003). Regional Development Theory: Conceptual Foundations, Classic Works,
and Recent Developments. Journal of Planning Literature, 18(2):132-172.

Drabeck, T.E. (2004). Social Dimensions of Disaster 2nd ed.: Instructor Guide. Emmitsburg,

Maryland: Emergency Management Institute, Federal Emergency Management Agency.

Drabek, T. E. (1986). An inventory of sociological findings.

Drabeck, T.E. (1985). Managing the emergency response. Public Administration Review,
45(special issue), 85-92.

Dolbeare, K. M. (1974). The impact of public policy. Political Science Annual: An International
Review, Volume Five (C. P. Cotter, ed.). Indianapolis: Bobbs-Merrill.

167



Dynes, Russell, E. L. Quarantelli & Gary A. Kreps. 1972. A Perspective on Disaster Planning.
Columbus, Ohio: Disaster Research Center, The Ohio State University.

Fagerland, M. W. (2014). adjcatlogit, ccrlogit, and ucrlogit: Fitting ordinal logistic regression
models. The Stata Journal, 14(4), 947-964.

Fagerland, M. W., & Hosmer, D. W. (2016). Tests for goodness of fit in ordinal logistic
regression models. Journal of Statistical Computation and Simulation, 86(17), 3398-3418.

Federal Emergency Management Agency (FEMA) (2021). Resilience Analysis and Planning
Tool (RAPT), accessed 02/18/2021
[https://fema.maps.arcgis.com/apps/webappviewer/index.html?id=90c0c996a5e242a79345cdbch
f758fc6]

Federal Emergency Management Agency (FEMA) (2020a). 2019 National Preparedness Report,
accessed 04/22/2020 https://www.fema.gov/media-library-data/1575309879997-
d19134cec727cfa75c17f4051c4f88aa/2019 NPR Final 508c 20191119.pdf

Federal Emergency Management Agency (FEMA) (2020b). 2020 National Household Survey
Report, accessed 09/08/2020 [https://fema-customer-
correspondence.my.salesforce.com/sfc/p/#F0000000Bqlqg/a/t0000000n65j)/FyHDD1jWkhKcn7V
XeOKOrNpKVbYNL7z11nR7j_NuDnM]

Federal Emergency Management Agency (FEMA) (2020c). “Notice of Funding Opportunity for
Hazard Mitigation Assistance Grants”, accessed 10/7/2020 [ https://www.fema.gov/sites/default/
files/2020-08/fema_bric_fy-2020_nofo_fact-sheet.pdf ]

Federal Emergency Management Agency (FEMA) (2020d). FEMA Building Resilient
Infrastructure and Communities (BRIC), accessed 10/7/2020
https://www.fema.gov/grants/mitigation/fy2020-nofo

168


https://fema.maps.arcgis.com/apps/webappviewer/index.html?id=90c0c996a5e242a79345cdbc5f758fc6
https://fema.maps.arcgis.com/apps/webappviewer/index.html?id=90c0c996a5e242a79345cdbc5f758fc6
https://www.fema.gov/media-library-data/1575309879997-d19134cec727cfa75c17f4051c4f88aa/2019_NPR_Final_508c_20191119.pdf
https://www.fema.gov/media-library-data/1575309879997-d19134cec727cfa75c17f4051c4f88aa/2019_NPR_Final_508c_20191119.pdf
https://www.fema.gov/sites/default/
https://www.fema.gov/grants/mitigation/fy2020-nofo%20accessed%2010/07/2020

Federal Emergency Management Agency (FEMA) (2020e). FEMA 2020 National Preparedness
Report, accessed 1/1/2021 https://www.fema.gov/sites/default/files/documents/fema_2020-

national-preparedness-report.pdf

Federal Emergency Management Agency (FEMA) (2020f). FEMA 2020 National Preparedness
Report, accessed 1/15/2021 https://www.fema.gov/sites/default/files/2020-09/fema_thira-

hmp jobaid.pdf

Federal Emergency Management Agency (FEMA) (2020g). Building Codes Save: A Nationwide
Study Losses Avoided as a Result of Adopting Hazard-Resilient Building Codes, accessed
2/6/2021 https://www.fema.gov/sites/default/files/2020-11/fema_building-codes-save_study.pdf

Federal Emergency Management Agency (FEMA). (2019a). Hazard Mitigation Plan Status,

accessed 11/4/19 [https://www.fema.gov/hazard-mitigation-plan-status]

Federal Emergency Management Administration (FEMA). (2019b). Threat and Hazard
Identification and Risk Assessment (THIRA) and Stakeholder Preparedness Review (SPR) Guide.
Washington, DC: FEMA.

Federal Emergency Management Agency (FEMA) (2018a). Hazard Mitigation Assistance
Snapshot,accessed11/24/2019
[https://www.arcgis.com/apps/webappviewer/index.html?id=b9d25d1b3d8347aeb084fac9d30c3f
Oe&extent=-16595145.2901,431438.746,-6077410.198,7485659.2124,102100]

Federal Emergency Management Agency (FEMA). (2018b). "Hazard Mitigation Disaster
Summary HMGP Grant Program (CDFA Number: 97.039) Data As Of: 1/5/18 includes 1989 -
2017" data was accessed or retrieved from fema.gov and/or Data.gov. on 03/24/2018. Note data

source states: "FEMA and the Federal Government cannot vouch for the data or analyses derived

169


https://www.fema.gov/sites/default/files/documents/fema_2020-national-preparedness-report.pdf
https://www.fema.gov/sites/default/files/documents/fema_2020-national-preparedness-report.pdf
https://www.fema.gov/sites/default/files/2020-09/fema_thira-hmp_jobaid.pdf
https://www.fema.gov/sites/default/files/2020-09/fema_thira-hmp_jobaid.pdf
https://www.fema.gov/sites/default/files/2020-11/fema_building-codes-save_study.pdf
https://www.arcgis.com/apps/webappviewer/index.html?id=b9d25d1b3d8347aeb084fac9d30c3f0e&extent=-16595145.2901%2C431438.746%2C-6077410.198%2C7485659.2124%2C102100
https://www.arcgis.com/apps/webappviewer/index.html?id=b9d25d1b3d8347aeb084fac9d30c3f0e&extent=-16595145.2901%2C431438.746%2C-6077410.198%2C7485659.2124%2C102100

from these data after the data have been retrieved from the Agency's website(s) and/or

Data.gov."” This dataset was last updated on 12.8.2017 and is updated on a quarterly basis.

Federal Emergency Management Agency (FEMA). (2018c). 2017 Hurricane Season FEMA
After-Action Report Dated July 18, 2018. Accessed 05/08/2020
file:///Users/christinedanis/Documents/Dissertation/Literature/FEMA%20Natl%20Preparedness
%20Report/2017FEMAHurricaneAARv20180730.pdf

Federal Emergency Management Agency (FEMA). (2017). National Risk Index. accessed
04/20/2, National Risk Index: http://riskindex.atkinsatg.com/Home/Index

Federal Emergency Management Agency (FEMA). (2013). Robert T. Stafford Disaster relief and

Emergency Assistance Act, as amended, and related authorities. Washington, D.C.

Federal Emergency Management Agency (FEMA). (2009). FEMA Acronyms, Abbreviations &
Terms: A Capability Assurance Job Aid, FEMA P-524. Accessed 02/08/2021
https://www.fema.gov/pdf/plan/prepare/faatlist07_09.pdf

Federal Emergency Management Agency (FEMA). (2004). Multi-Hazard mitigation planning
guidance under the disaster mitigation act of 2000.
[http://www.fema.gov/library/viewRecord.do?id=3115] [DMA, 2000, Section 203(a)])

Flavelle,C. (2020). “Rising Seas Threaten an American Institution: The 30-Year Mortgage,”
New York Times, June 19, 2020, https://www.nytimes.com/2020/06/19/climate/climate-seas-30-
year mortgage.html?referringSource=articleShare

Flavelle, C. & Schwartz, J. (2020). “FEMA Demands Homes That Don’t Flood. Towns Aren’t
Listening.” The New York Times, National Section, p. A21, April 10, 2020.

Florida R. & Feldman M. (1988) Housing in US Fordism, International Journal of Urban and
Regional Research, 12:187-210.

170


/Users/christinedanis/Documents/Dissertation/Literature/FEMA%20Natl%20Preparedness%20Report/2017FEMAHurricaneAARv20180730.pdf
/Users/christinedanis/Documents/Dissertation/Literature/FEMA%20Natl%20Preparedness%20Report/2017FEMAHurricaneAARv20180730.pdf
http://riskindex.atkinsatg.com/Home/Index
https://www.fema.gov/pdf/plan/prepare/faatlist07_09.pdf

Florida R. & Jonas A. (1991) US urban policy: the post-war state and capitalist regulation,
Antipode 23: 349-384.

Fox, K. A., and Kumar, T.K. (1994). The functional economic area: Delineation and implications
for economic analysis and policy. In Urban-regional economics, social system accounts, and eco-
behavioral science: Selected writings of Karl A. Fox. James R. Prescott, Paul van Moeskeke, and

Jati K. Sengupta, (Eds.) Ames: lowa State University Press.

Frazier T.B., Thompson C.M., Dezzani R.J., & Butsick D. (2013). Spatial and temporal
quantification of resilience at the community scale. Applied Geography 42:95-107.

Friedman A. L. (2000) Microregulation and post-Fordism: critique and development of

regulation theory, New Political Economy, 5: 59-76.

Friedmann, J. (1979.) On the contradictions between city and countryside. Spatial inequalities

and regional development, Hendrik Folmer and Jan Oosterhaven, eds. Boston: Martinus Nijhoff.

Friedmann, J. (1972). A generalized theory of polarized development. In N. Hansen, ed., Growth

centers in regional economic development. New York: free Press, 82 — 107.

Friedmann, J. (1966). Regional Development Policy: a case study of Venezuela. Cambridge,
Mass.: MIT Press.

Friedmann, J. & Weaver, C. 1979. Territory and function: The evolution of regional planning.

Berkeley: University of California Press.

Fritz, Charles E. 1961. “Disasters.” Pp. 651-694 in Contemporary Social Problems, edited by
Robert K. Merton and Robert A. Nisbet. New York: Harcourt.

171



Garrett, T. A., & Sobel, R. S. (2003). The political economy of FEMA disaster
payments. Economic inquiry, 41(3), 496-509.

Gendron, C. (2013). Regulation Theory and Sustainable Development: Business Leaders and

Ecological Modernisation (Vol. 18). Routledge.

Getis, A., & Ord, J. K. (2010). The analysis of spatial association by use of distance statistics.
In Perspectives on spatial data analysis (pp. 127-145). Springer, Berlin, Heidelberg.

Ord, J. K., & Getis, A. (1995). Local spatial autocorrelation statistics: distributional issues and an

application. Geographical analysis, 27(4), 286-306.

Getis A, & Ord JK. (1992). The analysis of spatial association by use of distance statistics.
Geographical Anal, 24(3):189-206.

Gilbert, Stanley W. 2010. Disaster Resilience: A Guide to the Literature. NIST Special
Publication 1117, U.S. Department of Commerce, National Institute of Standards and

Technology. Page 2.

Godschalk, D. R., & Rouse, D. C. (2015). Sustaining places: best practices for comprehensive

plans (Vol. 578). Chicago: American Planning Association.

Godschalk, David R., Adam Rose, Elliott Mittler, Keith Porter, and Carol
Taylor West. 2009. “Estimating the Value of Foresight: Aggregate Analysis
of Natural Hazard Mitigation Benefits and Costs.” Journal of Environmental
Planning and Management 52(6): 739-56.

Godschalk, D. R. 2003. Urban hazard mitigation: Creating resilient cities. Natural Hazards
Review 4 (3): 136-43.

172



Godschalk, D. R., Beatley, T., Berke, P. R., Brower, D. J., & Kaiser, E. J. (1999). Natural hazard

mitigation: Recasting disaster policy and planning, Island Press, Washington, D.C.

Gollagher, M., & Hartz-Karp, J. (2013). The role of deliberative collaborative governance in
achieving sustainable cities. Sustainability, 5(6), 2343-2366.

Goodwin M. (2001) Regulation as process: regulation theory and comparative urban and

regional research, Journal of Housing and the Built Environment, 16, 71-87.

Goodwin, M., Cloke, P., & Milbourne, P. (1995). Regulation Theory and Rural Research:

theorizing contemporary rural change. Environment and Planning A, 27, pp. 1245 — 1260.

Goodwin M., Duncan S. & Halford S. (1993) Regulation theory, the local state and the transition
of urban politics, Environment and Planning, D: Society and Space 11; 67-88.

Goodwin M. & Painter J. (1996) Local governance, the crisis of Fordism and the changing

geographies of regulation, Transactions of the Institute of British Geographers 21; 635-648.

Goodwin M. & Painter J. (1995) Concrete research, urban regimes and regulation theory, in

Lauria M. (Ed.) Reconstructing Urban Regime Theory, pp. 13-29. Sage, Thousand Oaks, CA.

Hasselman, L. (2017). Adaptive management; adaptive co-management; adaptive governance:

what’s the difference? Australasian Journal of Environmental Management, 24(1), 31-46.

Homsy, G. C., & Warner, M. E. (2013). Climate Change and the Co-Production of Knowledge
and Policy in Rural USA Communities. Sociol Ruralis, 53: 291-310.

Horney, J., Naimi, A.l., Lyles, W., Simon, M., Salvesen, D., & Berke, P. (2012). Assessing the
Relationship Between Hazard Mitigation Plan Quality and Rural Status in a Cohort of 57
Counties from 3 States in the Southeastern U.S. Challenges, 3:183-193;
d0i:10.3390/challe3020183.

173



Housing Assistance Council (HAC). 2018. “CRA in Rural America Infographic.” Accessed July
31, 2019. https://create.piktochart.com/output/39253704-cra-in-rural-america-infographic.

Howell, J., & Elliott, J. R. (2019). Damages done: The longitudinal impacts of natural hazards on
wealth inequality in the United States. Social Problems, 66(3), 448-467.

International Federation of Red Cross (IFRC), 1999. World Disasters Report, Focus on Early
Warning, Early Action. Accessed July 31, 2019.

http://www.ifrc.org/en/publications-and-reports/world-disasters-report/wdr2009/

Irwin, E.G., Isserman, A.M., Kilkenny, M., & Partridge, M.D. (2010). A Century of Research on
Rural Development and Regional Issues. American Journal of Agricultural Economics 92(2):
522-553. DOI: 10.1093/ajac/aaq008.

Irwin, N. (2020). “It’s the End of the World Economy as We Know It”, The New York Times,
Sunday Business Section, p. 1 and 7, April 19, 2020.

Isserman, A. M., 1994. State Economic Development Policy and Practice in the United States: A

Survey Atrticle. International Regional Science Review ,16 (1-2), 49-100.

Isserman, A.M. (2005). In the national interest: Defining rural and urban correctly in research
and public policy. International Regional Science Review, 28(4), 465-499.

Jackson, M.O. (2001). A crash course in Implementation Theory. Social Choice and Welfare,
18:655-708.

Jenson J. (1993) Naming nations: making nationalist claims in Canadian public discourse,

Canadian Review of Sociology and Anthropology, 30 :337-358.

174


http://www.ifrc.org/en/publications-and-reports/world-disasters-report/wdr2009/

Jenson J. (1990) Representations in crisis: the roots of Canada’s permeable Fordism, Canadian

Journal of Political Science, 23; 653—-683.

Jenson J. (1989) Paradigms and political discourse: legislation in France and the United States
before 1914, Canadian Journal of Political Science, 22 : 235-258.

Jessop B. (1997) A neo-Gramscian approach to the regulation of urban regimes, in Lauria M.

(Ed.) Reconstructing Urban Regime Theory, pp. 51-73. Sage, London.

Jessop B. (1990) Regulation theories in retrospect and prospect, Economy and Society, 19: 153—
216.

Jick, T. D. (1979). Mixing qualitative and quantitative methods: Triangulation in
action. Administrative science quarterly, 24(4), 602-611.

Johnson, K. 2006. Demographic trends in rural and small- town America. Casey Institute Report

on Rural America, University of New Hampshire.

Kapucu, N., C. V. Hawkins, & F. I. Rivera. (2013). Disaster preparedness and resilience or rural
communities. Risk, Hazards & Crisis in Public Policy, 4 (4): 215-33.

Kaufman, H. (1973) Administrative Feedback. Washington: Brookings.
Kilkenny, M. & Johnson, S. (2007). Rural Development Policy. In Agricultural Policy for 2007
Farm Bill and Beyond, (ed.) B. Gardner and D. Sumner. Washington, D.C.: American Enterprise

Institute. www.aei.org/research/farmbill/publications/pagelD.1476,projectlD.28

King, G., Keohane, R. O., & Verba, S. (1994). Designing social inquiry: Scientific inference in
qualitative research. Princeton: Princeton University Press.

175



Knopman, D., Wachs, M., Miller, B.M., Davis, S.G., & Pfrommer, K. (2017). “Not Everything
Is Broken: The Future of U.S. Transportation and Water Infrastructure Funding and Finance.”
Santa Monica, Calif.. RAND Corporation, RR-1739-RC, 2017. As of December 07, 2017:
https://www.rand.org/pubs/research_reports/RR1739.html

Knox, P. & Agnew, J. (1994) The Geography of the World Economy: An Introduction to
Economic Geography, 2nd (Edn). (London: Edward Arnold).

Kroll, A. (2015). Drivers of Performance Information Use: Systematic Literature Review and
Directions for Future Research. Public Performance and Management Review, 38(3), 459-486.
d0i:10.1080/15309576.2015.1006469

Krugman, P., (1999). The Role of Geography in Development. International Regional Science
Review 22(2), 142-161.

Krugman, P. (1995). The fall and rise of development economics. In Development, Geography
and Economic Theory, Ch. 1. Cambridge: MIT Press.

Krugman, P., (1991). Increasing Returns and Economic Geography. Journal of Political
Economy 99(3), 483-499.

Kwon, S.W., & Gonzalez-Gorman, S. (2014). Links Between Performance Measures and Local
Economic Development. Public Performance and Management Review, 37(4), 658-678.
d0i:10.2753/PMR1530-9576370406

Kubisch, A.C., Topolsky, J., Gray, J., Pennekamp, P. & Gutierrez, M. (2008). Our Shared Fate:
Bridging the Rural-Urban Divide Creates New Opportunities for Prosperity and Equity.
Washington DC: The Aspen Institute Roundtable on Community Change.

Lavelle, F. M., Ritchie, L. A., Kwasinski, A., & Wolshon, B. (2015). Critical Assessment of

Existing Methodologies for Measuring or Representing Community Resilience of Social and

176


https://www.rand.org/pubs/research_reports/RR1739.html

Physical Systems. Gaithersburg, MD: National Institute of Standards and Technology.
doi:10.6028/NIST.GCR.15-1010

Leichenko, R. 2011. Climate change and urban resilience. Current Opinion in Environmental
Sustainability 3:164-68.

Lichter, D.T. & Brown, D.L. (2011). Rural America in an Urban Society: Changing Spatial and
Social Boundaries. Annual Review of Sociology 37:565-592. DOI: 10.1146/annurev-soc-
081309-150208.

Linnenluecke, M., & Griffiths, A. (2010). Beyond Adaptation: Resilience for Business in Light
of Climate Change and Weather Extremes. Business & Society, 49(3), 477-511.

doi:10.1177/0007650310368814

Lipietz, A. (2002). “Regulationist political ecology or environmental economics?” in Robert

Boyer and Yves Saillard (Eds) Regulation Theory: The State of the Art, London, Routledge.

Lipietz, A. (1999). Qu'est-ce que I'écologie politique?. Natures Sciences Societes, 7(3), 89-89.

Lipietz, A. (1987). Mirages and Miracles: The Crises of Global Fordism. New Left Books,

London.

Long, J.S. & Freese, J. (2014). Regression models for categorical dependent variables using

stata. College Station, TX: Stata Press.
Longstaff, P. H., Armstrong, N. J., Perrin, K., Parker, W. M., & Hidek, M. A. (2010). Building
Resilient Communities: A Preliminary Framework for Assessment. Homeland Security Affairs,

VI (3), 1-23.

Losch, A. 1954. The economics of location. New Haven, CT: Yale University Press.

177



Mannion, A. (2021). STORM Law Creates Resilience Revolving Disaster Funds, ENRMidwest,

January 7, 2021, accessed 2/9/2021 https://www.enr.com/articles/50970-storm-law-creates-

resilience-revolving-disaster-funds-but-money-wont-flow-until-2022

Markusen, A. 1987. Regions: The economics and politics of territory. Totowa, NJ: Rowman and
Littlefield.

Martin, R., & Sunley, P. (2015). On the notion of regional economic resilience:

conceptualization and explanation. Journal of Economic Geography, 12: 1-42.

Martin, R. (2012). Regional economic resilience, hysteresis and recessionary shocks. Journal of
Economic Geography, 12, 1-32. doi:10.1093/jeg/lbr019

Massachusetts Institute of Technology (MIT) IT Election Data and Science Lab, (2018).
"countypres_2000-2016.tab", County Presidential Election Returns 2000-

2016, https://doi.org/10.7910/DVN/VOQCHQ/UMI1EZF, Harvard Dataverse, V2,
UNF:6:rJ1WSjGfnFfAO3/+gkhdSg== [fileUNF]

McManus, P., J. Walmsley, N. Argent, S. Baum, L. Bourke, J. Martin, B. Pritchard, & T.
Sorensen. (2012.) Rural community and rural resilience: What is important to farmers in keeping

their country towns alive? Journal of Rural Studies, 28:20-29.

Meadows, Donella H. 2008. Thinking in systems: A primer. White River Junction, VT: Chelsea

Green.

Miller, K. K., Johnson, A., & Dabson, B. (2016a). Measuring Resilience and Vulnerability in
U.S. Counties. MO: Columbia: University of Missouri Institute of Public Policy.

Miller, K. K., Johnson, A. & Dabson, B. (2016b). “Research Methodology of Resilience and

Vulnerability Indexes.” Institute of Public Policy Paper Summarizing the Missouri Transect

178


https://www.enr.com/articles/50970-storm-law-creates-resilience-revolving-disaster-funds-but-money-wont-flow-until-2022
https://www.enr.com/articles/50970-storm-law-creates-resilience-revolving-disaster-funds-but-money-wont-flow-until-2022
https://doi.org/10.7910/DVN/VOQCHQ/UM1EZF

Project Community Team’s Integrating Responses to Climate Change within a Regional

Resilience Framework, Harry S Truman School of Public Affairs, University of Missouri.

Miller, K. K., Johnson, A., & Dabson, B. (2015). Resilience and Vulnerability Indexes for U.S.

Counties. MO: Columbia: University of Missouri Institute of Public Policy.

Miller, K. K., Johnson, A. & Dabson, B. (2015a). “County Level Resilience and Vulnerability
Index” Institute of Public Policy Working Paper 01, Harry S Truman School of Public Affairs,
University of Missouri. http://ipp.missouri.edu/wp-content/uploads/2015/01/Working-Paper-01-
A-County-Level-Resilience-and

Vulnerability-Index-Final-21.pdf

Miller, K. K., Johnson, A. & Dabson, B. (2015b). “Resilience and Vulnerability Indexes for U.S.
Counties.” Institute of Public Policy Working Paper 04, Harry S Truman School of Public

Affairs, University of Missouri.

Miller, K.K., Johnson, A., & Dabson, B. (2017). Missouri Transect Project (MTP) Research
Methodology of Resilience and Vulnerability. University of Missouri, Institute of Public Policy,

Harry S. Truman School of Public Affairs. https://www.communitycommons.org/wp-

content/uploads/bp-attachments/156345/Methodology-Abbreviation.pdf

MitFLG. (2016). Draft Interagency Concept for Community Resilience Indicators and National-

Level Measures. Retrieved from https://www.fema.gov/community-resilience-indicators

Multi-Hazard Mitigation Council (MHMC). (2019.). Natural Hazard Mitigation Saves: 2019
Report. Principal Investigator Porter, K.; Co-Principal Investigators Dash, N., Huyck, C., Santos,
J., Scawthorn, C.; Investigators: Eguchi, M., Eguchi, R., Ghosh., S., Isteita, M., Mickey, K.,
Rashed, T., Reeder, A.; Schneider, P.; and Yuan, J., Directors, MMC. Investigator Intern:
Cohen-Porter, A. National Institute of Building Sciences. Washington, DC. www.nibs.org

Myrdal, G. 1957. Economic theory and underdeveloped regions. London: Duckworth.

179


https://www.communitycommons.org/wp-content/uploads/bp-attachments/156345/Methodology-Abbreviation.pdf
https://www.communitycommons.org/wp-content/uploads/bp-attachments/156345/Methodology-Abbreviation.pdf
https://www.fema.gov/community-resilience-indicators

National Academies. (2012). Disaster Resilience: A National Imperative. Washington D.C.:

National Academies Press.

National Academies of Sciences, Engineering, and Medicine (NASEM) 2019. Building and
Measuring Community Resilience: Actions for Communities and the Gulf Research Program.
Washington, DC: The National Academies Press. https://doi.org/10.17226/25383.

National Institute of Standards and Technology. (NIST) (2016a). Community Resilience
Planning Guide for Buildings and Infrastructure Systems, VVolume I. Gaithersburg, MD: National
Institute of Standards and Technology. doi:10.6028/NIST.SP.1190v1

National Institute of Standards and Technology. (NIST) (2016b). Community Resilience
Planning Guide for Buildings and Infrastructure Systems, Volume I1. Gaithersburg, MD:
National Institute of Standards and Technology. doi:10.6028/NIST.SP.1190v2

National Mitigation Implementation Strategy (NMIS). (2019a). FAA Reauthorization Act of
2018, Pub. L. 115-254, 132 Stat. 3186, Division D (Sec. 1201-1246), Disaster Recovery Reform
Act of 2018, (Oct. 5, 2018). S.3041 — 115th Congress: Disaster Recovery Reform Act of 2018.
March 11, 2019.

National Mitigation Implementation Strategy (NMIS). (2019b). Report to Congressional
Requestors: Hurricane Sandy — An Investment Strategy Could Help the Federal Government
Enhance National Resilience for Future Disasters, No. GAO—15-515 (July 2015) (GAO
Hurricane Sandy Report), https://gao.gov/assets/680/671796.pdf.

National Oceanic Atmospheric Association (NOAA,) 2019. (accessed 11/12/2019)

https://www.climate.gov/news-features/blogs/beyond-data/2018s-billion-dollar-disasters-context

180


https://doi.org/10.17226/25383
https://www.climate.gov/news-features/blogs/beyond-data/2018s-billion-dollar-disasters-context

National Research Council. (NRC). (2012). Disaster Resilience: A National Imperative. The
National Academies: Washington, D.C. Retrieved from

https://www.nap.edu/read/13457/chapter/1

National Science Foundation [NSF] (2020). Humans, Disasters, and the Built Environment.
Available online at: https://www.nsf.gov/funding/pgm_summ. jsp?pims_id = 13353 (accessed
February 1, 2021).

National Science Foundation [NSF] (2019). Growing Convergence Research: Program
Solicitation. Available online at: https://www.nsf.gov/pubs/2019/ nsf19551/nsf19551.htm
(accessed February 1, 2021).

Norris, F. H., Stevens, S. P., Pfefferbaum, B., Wyche, K. F., & Pfefferbaum, R. L. (2008).
Community Resilience as a Metaphor, Theory, Set of Capabilities, and Strategy for Disaster
Readiness. American Journal of Community Psychology, 41, 127-150. doi:10.1007/s10464-007-
9156-6

Painter J. (1977). Regulation, regime and practice in urban politics, in Lauria M. (Ed.)

Reconstructing Urban Regime Theory, pp. 122-143. Sage, London.

Partridge, M.D., Olfert, M.R., & Ali, K. (2009). Towards a Rural Development Policy: Lessons
from the United States and Canada. The Journal of Regional Analysis and Policy, 39(2):109-125.

Paveglio, T. B., Boyd, A. D., & Carroll, M. S. (2017). Re-conceptualizing community in risk
research. Journal of Risk Research, 20 (7), 931-951. doi:10.1080/13669877.2015.1121908

Peck J. and Tickell A. (1995) The social regulation of uneven development: ‘regulatory deficit’,
England’s South East and the collapse of Thatcherism. Environment and Planning A 27:15-40.

Peck, J. A., & Tickell, A. (1992). Local modes of social regulation? Regulation theory,
Thatcherism and uneven development. Geoforum, 23(3), 347-363.

181



Peek, L., Tobin, J., Adams, R., Wu, H., & Mathews, M. (2020). A framework for convergence
research in the hazards and disaster field: The natural hazards engineering research infrastructure
CONVERGE facility. Frontiers in Built Environment, 6, 110.

Pelling, M. 2003. The vulnerability of cities: Social resilience and natural disaster. London:

Earthscan.

Pendall, R., Foster, K. A., & Cowell, M. (2010). Resilience and regions: building understanding
of the metaphor. Cambridge Journal of Regions. Economy and Society, 3, 71-84.
doi:10.1093/cjres/rsp028

Pike, A., Dawley, S., & Tomaney, J. (2010). Resilience, adaptation and adaptability. Cambridge
Journal of Regions, Economy and Society, 3, 59-70. doi:10.1093/cjres/rsq001

Plastrik, P., Coffee, J., Bernstein, S., & Cleveland, J. (2020). HOW STATE GOVERNMENTS
CAN HELP COMMUNITIES INVEST IN CLIMATE RESILIENCE. (accessed October 9,
2020)
https://staticl.squarespace.com/static/5736713fb654f9749a4f13d8/t/5f68ac576875941e5801119
4/1600695388018/State+Resilience+Framework+September+2020.pdf

Plodinec, M. John. 2012. “The Community Resilience System: Operationalizing a Whole
Community Approach.” In Homeland Security Handbook, Second Edition, David Kamien, ed,
825-46. New York: McGraw Hill.

Post Carbon Institute, (2017). The Community Resilience Reader Essential Resources for an Era
of Upheaval, ed. Daniel Lerch. Island Press: Washington, DC. ISBN-13: 978-1-61091-861-9

(electronic)

Pulkstenis, E., & Robinson, T. J. (2004). Goodness-of-fit tests for ordinal response regression

models. Statistics in medicine, 23(6), 999-1014.

182


https://static1.squarespace.com/static/5736713fb654f9749a4f13d8/t/5f68ac576875941e58011194/1600695388018/State+Resilience+Framework+September+2020.pdf
https://static1.squarespace.com/static/5736713fb654f9749a4f13d8/t/5f68ac576875941e58011194/1600695388018/State+Resilience+Framework+September+2020.pdf

Purcell M. (2002) The state, regulation, and global restructuring: reasserting the political in

political economy, Review of International Political Economy, 9: 298-332.

Raagmaa, G. (2003) : Centre-periphery model explaining the regional development of the
informational and transitional society, 43rd Congress of the European Regional Science
Association: "Peripheries, Centres, and Spatial Development in the New Europe™, 27th - 30th
August 2003, Jyvaskyld, Finland, European Regional Science Association (ERSA), Louvain-la-
Neuve This Version is available at: http://hdl.handle.net/10419/116225

Redman, C. 2014. “Should Sustainability and Resilience Be Combined or Remain Distinct
Pursuits?” Ecology and Society 19(37).

Reeves, A. (2011). Political Disaster: Unilateral Powers, Electoral, Incentives and Presidential
Disaster Declarations. The Journal of Politics, 73(4): 1142-1151.

Renschler, C. S., Frazier, A.E., Arendt, L.A., Cimellaro, G., Reinhorn, A.M., & Bruneau, M.
2010. A Framework for Defining and Measuring Resilience at the Community Scale: The
PEOPLES Resilience Framework. Technical Report MCEER 10-0006. Multidisciplinary Center
for Earthquake Engineering Research, University of Buffalo, State University of New York.

Page 1.
Richardson, H.W. (1979). Aggregate efficiency and interregional equity. In Spatial inequalities
and regional development, Hendrik Folmer and Jan Oosterhaven, (Eds) Boston: Martinus

Nijhoff.

Rockefeller Foundation. 100 Resilient Cities website (2019), http://www.100resilientcities.org/.

Rose, A. (2007). Economic resilience to natural and man-made disasters: Multidisciplinary
origins and contextual dimensions. Environmental Hazards, 7(4), 383-398.
doi:10.1016/j.envhaz.2007.10.001

183


http://www.100resilientcities.org/

Rose, A. (2011). Resilience and sustainability in the face of disasters. Environmental Innovation
and Societal Transitions, 1, 96-100. doi:10.1016/j.eist.2011.04.003

Russell, Hon. John D., and Bostrom, Aaron, “Federalism, Dillion Rule and Home Rule,” The
American City County Exchange (ACCE), January
2016.https://www.acce.us/app/uploads/2016/06/2016-ACCE-White-Paper-Dillon-House-Rule-

Final.pdf

Scally, C.P., Burnstein, E., Gerken, M. & Immonen, E. 2020. In Search of Good Rural Data:
Measuring Rural Prosperity, Urban Institute, Accessed 6/4/2020
https://assets.aspeninstitute.org/content/uploads/2020/05/In-Search-of-Good-Rural-Data-
FINAL.pdf?_ga=2.18031545.1809354989.1591303971-181728309.1591303971

Scott, A.J. (1988). New Industrial Spaces. Pion, London.

Schwab, James C. (ed.). 2010. Hazard Mitigation: Integrating Best Practices into Planning.
Planning Advisory Service (PAS) Report 560. Chicago: American Planning Association.
Available at https://www.fema.gov/media-librarydata/20130726-1739-25045-
4373/pas_560_final.pdf

Simmie, J., & Martin, R. (2010). The economic resilience of regions: Towards an evolutionary
approach. Cambridge Journal of Regions, Economy and Society, 3, 27-43.
doi:10.193/cjres/rsp029

Smith. N. (1989). Uneven Development and location theory: towards a synthesis. In: New

Models of Geography, Vol. 1. pp. 142 — 163. R. Peet and N. Thrift (Eds). Unwin Hyman,

London.

184


https://www.acce.us/app/uploads/2016/06/2016-ACCE-White-Paper-Dillon-House-Rule-Final.pdf
https://www.acce.us/app/uploads/2016/06/2016-ACCE-White-Paper-Dillon-House-Rule-Final.pdf
https://assets.aspeninstitute.org/content/uploads/2020/05/In-Search-of-Good-Rural-Data-FINAL.pdf?_ga=2.18031545.1809354989.1591303971-181728309.1591303971
https://assets.aspeninstitute.org/content/uploads/2020/05/In-Search-of-Good-Rural-Data-FINAL.pdf?_ga=2.18031545.1809354989.1591303971-181728309.1591303971
https://www.fema.gov/media-librarydata/20130726-1739-25045-4373/pas_560_final.pdf
https://www.fema.gov/media-librarydata/20130726-1739-25045-4373/pas_560_final.pdf

Solow, R. A. (1956). A Contribution to the Theory of Economic Growth, The Quarterly Journal

of Economics, Volume 70, Issue 1, February 1956, Pages 65—
94, https://doi.org/10.2307/1884513

Tate, E. (2012). Social vulnerability indices: a comparative assessment using uncertainty and
sensitivity analysis. Natural Hazards, 63, 325-347. doi:10.1007/s11069-012-0152-2

Tate, E. (2013). Uncertainty Analysis for a Social Vulnerability Index. Annals of the Association

of American Geographers, 103(3), 526-543. doi:10.1080/00045608.2012.700616

Thomas, B. (2013). Core-Periphery Relations in the European Union and the Role of Central
Places in Europe with a Focus on Regional Policy in Britain and Germany. European Review,
21(3), 435-447. https://doi.org/10.1017/S1062798713000392

Tobler, W. (2004). On the First Law of Geography: A Reply, Annals of the Association of
American Geographers, 94(2): 304-310.

Touraine, A. (1978). La voix et le regard: sociologie des mouvements sociaux. FenixXX.

Tu, W., Tedders, S., & Tian, J. 2012. An exploratory spatial data analysis of low birth weight
prevalence in Georgia. Applied Geography 32: 195-207.

US Department of Agriculture (USDA). (2016). CRS RL 31837 February 10, 2016. An
Overview of USDA Rural Development Programs, (accessed10/1/17).
https://fas.org/sgp/crs/misc/RL31837.pdf

US Department of Agriculture (USDA). (2008). CRS RL 34126 September 18, 2008. Rural
Development Provisions of the 2008 Farm Bill, (accessed10/1/17).

https://digital.library.unt.edu/ark:/67531/metadc94112/m1/1/high res d/RL34126 2008Sepl8.p

df

185


https://doi.org/10.2307/1884513
https://fas.org/sgp/crs/misc/RL31837.pdf
https://digital.library.unt.edu/ark:/67531/metadc94112/m1/1/high_res_d/RL34126_2008Sep18.pdf
https://digital.library.unt.edu/ark:/67531/metadc94112/m1/1/high_res_d/RL34126_2008Sep18.pdf

Vale, L. J., & T. J. Campanella, eds. 2004. The resilient city: How modern cities recover from

disaster. New York: Oxford University Press.

Valler D., & Wood A. (2010). Conceptualizing Local and Regional Economic Development in

the USA, Regional Studies, Vol. 44.2, 139-151.

Valler D., Wood A. & North P. (2000). Local governance and local business interests: a critical

review, Progress in Human Geography 24, 409-428.

Van Brown, B. L. (2020). Disaster Research “Methics”: Ethical and Methodological
Considerations of Researching Disaster-Affected Populations. American Behavioral Scientist,
64(8), 1050-1065. https://doi.org/10.1177/0002764220938115

Van Meter, D.S. & Van Horn, C.E. (1975). The Policy Impact Process: A Conceptual
Framework. Administration and Society, 6(4): 445-488.

Verchick, R. R. M. (2010). Facing Catastrophe: Environmental Action for a Post-Katrina
World. Cambridge, MA: Harvard University Press.

Waller, L. A., & Gotway, C. A. (2004). Applied spatial statistics for public health data (\Vol.
368). John Wiley & Sons.

Webb, E. J., Campbell, D. T., Schwartz, R. D., & Sechrest, L. (1966). Unobtrusive Measures:

Nonreactive Research in the Social. Sciences. Chicago: Rand McNally.

White, R. K., Edwards, W. C., Farrar, A., & Plodinec, M. J. (2015). A Practical Approach to
Building Resilience in America's Communities. American Behavioral Scientist, 59(2):
200-219.

186


https://doi.org/10.1177/0002764220938115

White House Council on Climate Preparedness and Resilience. (2016, October). Opportunities to
Enhance the Nation's Resilience to Climate Change. Retrieved from National Oceanic and
Atmospheric Administration:

https://toolkit.climate.qov/sites/default/files/finalresilienceopportunitiesreport.pdf

Wilbanks, T. J. (2008). Enhancing the Resilience of Communities to Natural and Other Hazards:
What We Know and What We Can Do. Natural Hazards Observer, 10-11.

Williams, R. (2016) Understanding and interpreting generalized ordered logit models, The
Journal of Mathematical Sociology, 40:1, 7 20, DOI: 10.1080/0022250X.2015.1112384

Yale Program on Climate Change Communication (YPCCC) & George Mason University
Center for Climate Change Communication (Mason 4C). (2019). Climate Change in the
American Mind: National survey data on public opinion (2008-2017) [Data file and codebook].
d0i:10.17605/0OSF.1I0/W36GN

Zuindeau, B. (2007). Régulation School and environment: Theoretical proposals and avenues of

research. Ecological Economics, 62(2), 281-290.

187


https://toolkit.climate.gov/sites/default/files/finalresilienceopportunitiesreport.pdf

APPENDIX A - IRB Determination Document

188



N g
‘1 r: Christina Danis <cdanis1@uncc.edu>

——

IRB Notice - 19-0513

1 message

IRB <uncc-irb@uncc.edu> Thu, Dec 12, 2019 at 8:12 AM
To: cdanis1@uncc.edu, smleland@uncc.edu
Cc: uncc-irbis@uncc.edu

To: Christina Danis
Public Policy

From: Office of Research Compliance

Date: 12/12/2019

RE: Determination that Research or Research-Like Activity does not require IRB
Approval

Study #: 19-0513

Study Title: U.S. natural hazard policy implementation: A comparative study of urban,
suburban, and rural natural hazard preparedness conditions.

This submission was reviewed by the Office of Research Compliance, which has
determined that this submission does not constitute human subjects research as defined
under federal regulations [45 CFR 46.102 (e or l) and 21 CFR 56.102(c)(e)(l)] and does
not require IRB approval.

Study Description:

My dissertation proposes to use county-level cross-sectional data with a natural hazard
resilience and vulnerability measurement tool, developed by the University of Missouri,
to evaluate and compare urban, suburban, and rural natural disaster preparedness
conditions. | propose via a mixed methods approach to examine if state implementation
of federal U.S. natural hazard policy reflects differing natural disaster preparedness in
urban, suburban, and rural counties and across states within the 10 Federal Emergency
Management Agency (FEMA) regions. My methods include a multilevel regression
model, spatial cluster pattern analysis, and interviews with the FEMA National Exercise
Program (NEP) leaders.

The IRB approval is being requested for the qualitative portion of my dissertation.

189



Please be aware that approval may still be required from other relevant authorities or
"gatekeepers" (e.g., school principals, facility directors, custodians of records), even

though IRB approval is not required.

If your study protocol changes in such a way that this determination will no longer apply,
you should contact the above IRB before making the changes.

190



APPENDIX B - Spatial Model Local Moran’s I State and FEMA Region Map Books

191



Economic Resilience

Resilience Legend
Good
Il HH HL

Vulnerability Legend
Good <
[ ___Jin lH [ ns

County Population Density

220 Miles

[ Urban [ ] Mixed Urban
[1 Rural [_1 Mixed Rural

Y¢ State Capital O Largest Populated City

Cluster Key

HH  High-High Cluster
HL  High-Low Outlier
LH  Low-High Outlier
LL  Low-Low Cluster

NS Not Significant

192



Environmental Resilience

Resilience Legend
Good «
B HH HL [ INs

Vulnerability Legend
Good «
[__Jii LH [ Ins

County Population Density

220 Miles

[ Urban [ ] Mixed Urban
[1 Rural [_1 Mixed Rural

Y¢ State Capital O Largest Populated City

Cluster Key

HH  High-High Cluster
HL  High-Low Outlier
LH  Low-High Outlier
LL  Low-Low Cluster

NS Not Significant

193



Infrastructural Resilience

Resilience Legend
Good «
B HH HL [ INs

Vulnerability Legend
Good «

| Jin IH [ Ns HL

County Population Density o 110 220 Miles
[ urban [ Mixed Urpan ~ —+—————1—1
[1 Rural [_1 Mixed Rural

N
Y¢ State Capital O Largest Populated City A

Cluster Key

HH
HL
LH
LL

NS

High-High Cluster
High-Low Outlier
Low-High Outlier
Low-Low Cluster

Not Significant

194



Social Resilience

Resilience Legend
Good
B HH HL [ INs

Vulnerability Legend
Good <
[ ___Jin lH [ ns

County Population Density

220 Miles

[ Urban [ ] Mixed Urban
[1 Rural [_1 Mixed Rural

Y¢ State Capital O Largest Populated City

Cluster Key

HH
HL
LH
LL
NS

High-High Cluster
High-Low Outlier
Low-High Outlier
Low-Low Cluster

Not Significant

195



Economic Resilience

Resilience Legend
Good » Bad

B HH HL [ INs LH L

Economic Vulnerability

Vulnerability Legend
Good <

[ lH [ Ins

County Population Density o 280 Miles
[ Urban [~ Mixed Urban '
[1 Rural [_1 Mixed Rural

Y¢ State Capital O Largest Populated City

Cluster Key

HH  High-High Cluster
HL  High-Low Outlier
LH  Low-High Outlier
LL  Low-Low Cluster

NS Not Significant

196



Environmental Resilience

Resilience Legend
Good «
B HH HL [ INs

Environmental Vulnerability

Vulnerability Legend
Good «

ik lH [ Ins HL [ HH

County Population Density o 280 Miles
[ Urban [~ Mixed Urban '
[1 Rural [_1 Mixed Rural

Y¢ State Capital O Largest Populated City

Cluster Key

HH
HL
LH
LL
NS

High-High Cluster
High-Low Outlier

Low-High Outlier

Low-Low Cluster

Not Significant

197



Infrastructural Resilience

Resilience Legend
Good «
B HH HL [ INs

Infrastructural Vulnerability

Vulnerability Legend
Good «
|18 LH [ Ins HL [l HH

County Population Density o 280 Miles

[ Urban [ ] Mixed Urban
[1 Rural [_1 Mixed Rural

Y¢ State Capital O Largest Populated City

Cluster Key

HH
HL
LH
LL
NS

High-High Cluster
High-Low Outlier

Low-High Outlier
Low-Low Cluster

Not Significant

198



Social Resilience

Resilience Legend
Good » Bad

B HH HL [ INs LH L

Social Vulnerability

Vulnerability Legend
Good <

[ lH [ Ins

County Population Density o 280 Miles
[ Urban [~ Mixed Urban '
[1 Rural [_1 Mixed Rural

Y¢ State Capital O Largest Populated City

Cluster Key

HH  High-High Cluster
HL  High-Low Outlier
LH  Low-High Outlier
LL  Low-Low Cluster

NS Not Significant

199



Economic Resilience

Resilience Legend
Good
Il HH HL

Vulnerability Legend
Good <
[ ___Jin lH [ ns

County Population Density

[ Urban [ ] Mixed Urban
[1 Rural [_1 Mixed Rural

Y¢ State Capital O Largest Populated City

Cluster Key

HH
HL
LH
LL
NS

High-High Cluster
High-Low Outlier
Low-High Outlier
Low-Low Cluster

Not Significant

200



Infrastructural Resilience

Resilience Legend
Good «
B HH HL [ INs

Infrastructural Vulnerability

Vulnerability Legend
Good «
[__Jii LH [ Ins HL

County Population Density
[ Urban [ ] Mixed Urban

[1 Rural [_1 Mixed Rural

Y¢ State Capital O Largest Populated City

Cluster Key

HH
HL
LH
LL
NS

High-High Cluster
High-Low Outlier

Low-High Outlier
Low-Low Cluster

Not Significant

201



Social Resilience

Resilience Legend

Good «
I HH HL [ INS

Vulnerability Legend
Good <
[ ___Jin lH [ ns

County Population Density

[ Urban [ ] Mixed Urban
[1 Rural [_1 Mixed Rural

Y¢ State Capital O Largest Populated City

Cluster Key

HH
HL
LH
LL
NS

High-High Cluster
High-Low Outlier
Low-High Outlier
Low-Low Cluster

Not Significant

202



Economic Resilience

Resilience Legend
Good
B HH HL [ INs

Vulnerability Legend
Good <

[ lH [ Ins

County Population Density

[ Urban [ ] Mixed Urban
[1 Rural [_1 Mixed Rural

Y¢ State Capital O Largest Populated City

Cluster Key

HH
HL
LH
LL

NS

High-High Cluster
High-Low Outlier
Low-High Outlier
Low-Low Cluster

Not Significant

203



California: MTP County Resilience/Vulnerability

Local Moran’s I spatial cluster/outlier results
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Colorado: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results
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NS Not Significant
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New Mexico: MTP County Resilience/Vulnerability

Local Moran’s I spatial cluster/outlier results
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North Carolina: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results
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Oklahoma: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results
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Oklahoma: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results
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Pennsylvania:MTP County Resilience/Vulnerability

Local Moran’s I spatial cluster/outlier results
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Pennsylvania: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results
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FEMA Region 1: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results
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FEMA Region 1: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results
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FEMA Region 1: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results
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FEMA Region 1: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results

Social Resilience

Resilience Legend

Good Bad

e

County Population Density o 3625 725 145 Miles  Cluster Key

[ urban Mixed Urban = ————1——1 1| HH  High-High Cluster
Rural [ Mixed Rural N L. Low-Low Cluster

Y¢ State Capital O Largest Populated City A

382



FEMA Region 1: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results
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FEMA Region 2: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results
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FEMA Region 2: MTP County Resilience/Vulnerability
Local Moran’s I spatial cluster/outlier results
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