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Recent years have witnessed the growth of an interdisciplinary literature that seeks to identify the indicators, 
measures, and processes of social and ecological resilience.  In ecology, resilience refers to “the capacity of 
a system to absorb disturbance and reorganize and yet persist in a similar state” (Gunderson, et al. 2006). 
In Holling’s (1973) original and influential thesis, ecological resilience is akin to “stability behavior” and 
refers to an ecosystem’s return to equilibrium after a disturbance. Since the 1980s, scholars have applied 
the concept of resilience to human systems to explain how both humans and urban ecosystems respond to 
traumatic events, and what factors explain the pace, trajectory, and nature of recovery (for an overview, see 
Brand and Jax 2007). An integrative component of ecological systems and human systems, practiced by the 
Resilience Alliance through their journal Ecology and Society, suggests that “adaptive capacity” is an essential 
characteristic of resilient urban ecosystems (Dietz et al. 2003).  In this conception, resilience does not just 
mean adjustment, recovery, and return to a pre-disturbance state. Rather, resilience implies the capacity for 
renewal, regeneration, and re-organization when faced with disturbances (Folke 2006; Berkes et al. 2003, 
13; Olsson et al. 2004). Resilient systems are those that are able to adapt to uncertainty and surprise, absorb 
recurrent disturbances to retain essential structures and processes, and build capacity for learning, improve-
ment, and advancement over pre-disturbance conditions (Adger, et al. 2005; Folke 2006; Redman 2005; 
Pickett, Cadenasso, and Grove 2004, 373). Overall, resilience is not an inherent or static property of systems 
but varies by scale, organizational units, place, and time.

Toward a Research Agenda on 
Transformative Resilience: Challenges 
and Opportunities for Post-Trauma Urban 
Ecosystems

Kevin Fox Gotham and Richard Campanella
This paper provides a critical review of urban scholarship on the relationship between social-
ecological diversity and resilience.  We identify empirical and theoretical gaps in the urban literature, 
suggest areas for future research, and develop a research agenda to examine and evaluate the 
social, institutional, and policy roots of urban ecosystem resilience.  We develop the concept of 
transformative resilience as a heuristic device to examine how different urban ecosystems can 
adapt, adjust, renew, and transform in response to trauma.  Explaining variation in post-trauma urban 
ecosystem resilience holds tremendous potential for uncovering the causal mechanisms and drivers 
of political, economic, and social change with policy implications for sustainable development.
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The purpose of this paper is to develop an exploratory 
theorization of the complex ecological, institutional, 
and social interfaces among trauma, diversity, and 
resilience. Trauma refers to an extraordinary and 
potentially dangerous and life-changing event linked 
to reacting and coping, including but not limited to 
human responses (Figley 2009). Trauma may involve 
social and ecological disruption and devastation 
caused by war, terrorism, pandemics, and natural di-
sasters (fires, drought, hurricanes, floods, heat waves, 
tornados, etc.). Diverse systems are thought to be 
more resilient systems because of “their individuality 
of components; localized interactions among those 
components; and an autonomous process that selects 
from among those components, based on the results 
of local interactions, a subset for replication or en-
hancement” (Levin 1998, 432). For ecologists, spatial 
heterogeneity, biodiversity, functional redundancy 
and interdependence of subunits within the system 
are central factors that influence ecosystem resilience 
(Pickett, Cadenasso, and Grove 2004). Despite this 
promising line of research, scholarship lacks specific-
ity in theorizing and analyzing how and under what 
conditions social and ecological diversity are positively 
associated with different measures of social resilience 
at different scales. 

We develop the concept of transformative resilience as 
a heuristic device and analytical tool to guide research 
on the nature of system change, innovation, and cre-
ativity in the face of stress or trauma. In this concep-
tualization, resilient communities, cities, or regions do 
not just return to a pre-trauma state or the status quo, 
but have the capacity to reinvent themselves with new 
relationships, modes of organization, and networks. 
Our theorization directs attention to the ways in 
which regions, cities, and neighborhoods may have 

particular kinds of social relationships, socio-econom-
ic and demographic features (e.g., age of residents, 
levels of education, income and other heterogeneous 
resources), and ties between social networks that can 
enhance the capacity for post-trauma transformation.  
This emphasis on “buffer capacity” (Folke 2006) or 
robustness in the face of changing internal or external 
conditions eschews a notion of resilience as reaching 
an end-point or finale and examines resilience as a 
non-linear and multidimensional process (Redman 
2005; Pickett, Cadenasso, and Grove 2004, 373).  To 
evaluate resilience, in other words, one must be able to 
identify the degree of pre-disturbance vulnerability or 
risk to the system, and the degree of post-disturbance 
renewal, reorganization, and innovation (Masten and 
Obradovic 2007; Masten and Coatsworth 1998, 
Masten 2001, Luthar 2006).  

Why is Urban Resilience Important?  

The study of urban resilience is important for under-
standing how urban ecosystems respond to major 
trauma, national economic and demographic chal-
lenges, and global climate change.  As a theoretical 
framework and perspective, resilience helps explain 
how communities operate as groups with a sense of 
collective cohesion and identity, deal with adversity 
and stress, and gain or lose functioning and strength 
as a result of trauma and disaster.  Scholars have 
hypothesized that community resilience is linked to 
health status and individual upward mobility (Kulig, 
Edge, and Joyce 2008).  A city or region’s ability to 
manage resilience resides in actors, social networks, 
and institutions (Ostrom 1999; Carpenter, et al 2001; 
Holling 2001).  During a disaster, community net-

works, institutions, and organizations must be able 
to buffer negative effects and survive and function 
under extreme and unique conditions.  If they break 
down, decision-making and response will stagnate, 
communities will not be able to address needs, and 
the system might not be able to learn from experience.  
Social and institutional networks exhibit varying 
degrees of organization, identity, cohesion, flexibility, 
and resources.  In resilient systems, these networks are 
interdependent, heterogeneous, collaborative, and 
functionally redundant, with reserve capacity achieved 
through duplication, interchangeability, and vertical 
and horizontal interconnections (Comfort 1999; 
Tierney 2002; Godschalk 2003, 137-139).

Addressing resiliency (and vulnerability) to both 
natural as well as man-made disasters and extreme 
events, such as hurricanes, urban epidemics and 
acts of terrorism, is becoming centrally important 
in the design and management of infrastructure in 
cities (Nicholls 2004).  Scholars and researchers have 
theorized and examined the growing significance of 
urbanization on the health and well-being of human 
populations and ecosystems. 

Much research has documented the increasing 
frequency and destructive tendencies of disasters, a 
development that correlates with increased urbaniza-
tion thus making cities “crucibles of hazard” (Mitchell 
1999).  Oft-cited books by Perrow (2007), McQuaid 
and Schleifstein (2006), and Flynn (2007) suggest 
that weakening and aging public infrastructure proj-
ects such as dams, bridges, roads, water supply sys-
tems, and communication and transportation systems 
pose ominous threats to the safety and security of the 
United States.  As the UN (2009) has recently pointed 
out, more people than ever live in harm’s way from 

earthquakes, droughts, floods, and other disasters, 
largely because of a surge in urban populations in 
both developing and developed nations. The perva-
siveness and ubiquity of disaster reflects urbanization 
processes including growing urban poverty and rapid 
uneven development that can concentrate poverty and 
increase vulnerability to hazards and catastrophe.  In 
addition, spreading urban development expands the 
exposure window for hurricanes, earthquakes, and 
other catastrophes, further augmenting urban risk.

 

Historic cottage, two years later in 2007.   
Photograph by Richard Campanella.
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The above points suggest several challenges for re-
search on urban resilience. First, as urban populations 
increase and cities expand, there is a need for system-
atic comparison not only of cities and metropolitan 
areas but also among sub-units within regions and 
cities such as neighborhoods. Indeed, the literature 
linking community or neighborhood resilience to the 
adaptive functioning of larger social and ecological 
systems is scarce. Part of this problem is that identify-
ing the different “scales” of resilience – community, 
city, region, and so on - and collecting systematic 
data at each scale is a laborious and complicated task 
as scalar boundaries are often fluid and porous, and 
constructed through different conceptual frameworks 
and theoretical orientations. Second, scholars disagree 
over meanings and definitions of different scales, and 
how so-called “neighborhood effects” produce spaces 
of vulnerability and disadvantage for some groups, 
and spaces of resilience and affluence for others. Third, 
there is also disagreement on how to measure resilience 
at different scales, the impact of policies on resilience, 
and whether ecological perspectives and assumptions 
capture and explain neighborhood resilience.  Finally, 
in exploring the resilience of different neighborhoods, 
cities, and regions, we confront a variety of diverse 
organizations, social networks, institutions, and actors 
with varying degrees of political power and access to 
material and cultural resources.  In this situation, 
scholars need to ask the question, resilience for whom 
and for what purpose? (see Lebel, et al. 2006).  This 
question suggests, according to Ernstson (2008) that 
“system resilience is not just good or bad, but that it 
can be good for some and bad for others.” 

Transformative Resilience as a 
Multidimensional Conceptual Tool

We develop the concept of transformative resilience 
to address the theoretical and analytical challenges 
in current scholarship on urban resilience.  We view 
transformative resilience as a heuristic device to guide 
research into the indicators, properties, and drivers 
of post-trauma urban ecosystem transformation.  In 
particular, the concept directs attention to the ways 
in which different urban ecosystems can transform 
and innovate in response to trauma.  In this sense, 
transformative resilience suggests that urban ecosys-
tems do not just automatically respond or adjust to 
trauma but can learn from traumatic experiences to 
reorganize and reinvent themselves in unique and 
distinctive ways.  As a multidimensional conceptual 
tool, transformative resilience assumes that urban 
ecosystems have a variety of resilience elements and 
adaptive capacities that derive from the functional 
interdependence of different units and subunits.  Such 
a conception encourages us to think about different 
regions, cities, and communities as forms of social 
organization constituted and reproduced by a mul-
tiplicity of complex networks, formal organizations, 
socio-legal regulations, and interlinked micro- and 
macro processes.  

As complex and adaptive systems, cities and com-
munities contain a diversity of social and political 
institutions, interlinked local and supra-local net-
works, cultures and subcultures, formal and informal 
organizations, associations, groups, and coalitions.  
Diversity is much more than a static ecological or 
social characteristic of a system at a single point in 
time (for example, the ethnic or racial composition 
of a census tract).  Rather, diversity reflects a variety 

of organizational linkages, vertical and horizontal 
networks, and multifarious institutional capacities 
that collaborate to achieve common goals.  In their 
examination of the predictors of “regional resilience” 
in the face of the foreclosure crisis in six metropolitan 
areas, Swanstrom, Chapple, and Immergluck (2009) 
maintain that resilience depends on a locale’s ability 
to redeploy assets or expand organizational repertoires; 
collaborate within and across public, private, and 
nonprofit sectors; and mobilize or capture resources 
from external sources.  Wallace and Wallace (2008, 
1) have described how the ability of a metropolitan 
region to weather a major disaster depends “on the 
size of social networks in its neighborhoods and on 
the interconnections between the social networks.  
Diversity such as gained by social and economic 
integration influences the strength of the loose ties 
between social networks.”  

As a heuristic device, transformative resilience sug-
gests that particular network forms can build social 
capital and skills for social, economic, and ecological 
diversity and self-reliance.  Paraphrasing Granovetter’s 
(1973) concept of the “strength of weak ties,” large, 
robust, and dense social networks that interconnect 
neighborhood coalitions, families/households, and 
other community institutions such as schools will 
be in a position to organize flows of information 
and resources to enhance community resilience. 
Consequently, “if social networks are small, tight, 
and isolated, the flow of information will be slow, 
if it occurs at all.  Information may not be accepted 
because it comes from the authorities deemed re-
sponsible for the bad condition of the neighborhood” 
(Wallace and Wallace 2008, 8). Quoting Norris, et al 
(2008, 127), community resilience depends on the 
ability of individuals and organizations to “reduce 

risk and resource inequalities, engage local people in 
mitigation, create organizational linkages, boost and 
protect social supports, and plan for not having a plan, 
which requires flexibility, decision-making skills, and 
trusted sources of information that function in the 
face of unknowns.”  Organizations and networks form 
neighborhoods and communities; together, they form 
learning loops in which people respond to and drive 
social change through interactions with institutions, 
state officials, and public policies.  In short, while 
socioeconomic status can be an important predictor 
of resilience or vulnerability, it is important to ana-
lyze the organization of social networks within and 
between neighborhoods, cities, and regions.  Even 
poor neighborhoods can be resilient if they possess a 
dense fabric of social networks to maintain connec-
tions and information/resource flows when a major 
trauma strikes. 

Traumatic events, natural disasters, and exogenous 
disturbances provide an opportunity for assessing the 
nature and strength of relationships between diversity 
and resilience across multiple scales of organization.  
There is a growing recognition that diversity is a key 
requirement for long-term (sustainable) functioning 
of ecological and social systems (Ostrom 2005; for an 
overview, see Perrings 2006).  Ecologists have explored 
the links between functional diversity and resilience in 
the fields of economic sustainability (Garmestani, et 
al. 2006) and agroecosystems (Sengupta 2006).  Per-
rings (2006, 424) suggests that “one critical indicator 
of the resilience of systems is their diversity.”  Diver-
sity represents a mix of assets and builds functional 
redundancy to enhance the capacity of a system to 
face economic and environmental shocks.  Lebel, et 
al. (2006) suggest that the presence of polycentric 
and multilayered institutions can enhance a city’s 
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or community’s capacity to draw on resources and 
knowledge to build resilient regions.  Sheffi (2007) 
maintains that organizations that are more diverse or 
companies that have more diversified supply chains 
tend to be more resilient.  Ecologists have long ar-
gued that spatial heterogeneity or species richness can 
build resilience to the extent a decline in one group 
is compensated by increases in other groups, thereby 
maintaining the integrating and functionality of the 
system (for an overview, see Pickett et al 2001; Grimm 
and Redman 2004).  Adger, et al. (2005, 1037) make 
a similar analogy with human systems:

Spatial heterogeneity can also confer resilience, as when 
refuge areas provide sources of colonists to repopulate 
disturbed regions. Similarly, in social systems, gover-
nance and management frameworks can spread risk by 
diversifying patterns of resource use and by encouraging 
alternate activities and lifestyles. Such practices sustain 
ecosystem services, analogous to the way that management 
of a diverse portfolio sustains the growth of investments 
in financial markets.  

Scholars suggest that both resilience and diversity (or 
heterogeneity) are central features of coupled natural 
and human systems but they disagree on how they 
are linked and affect one another.  Scholars recognize 
that not all forms of diversity are positively associ-
ated with resilience.  Social scientists have noted that 
diverse neighborhoods may be sites of conflict be-
tween residents of different income groups (Sanchez-
Jankowski 2008).  Researchers have hypothesized that 
neighborhood population diversity undermines the 
emergence and maintenance of social ties, networks, 
and norms of reciprocity that facilitate coordination 
and cooperation for mutual benefit.  Sampson and 
Groves (1989) and Sampson, et al. (1999) confirmed 

negative associations between indicators of population 
heterogeneity and different measures of community 
efficacy (for a recent overview, see Sampson and 
Graif 2009).  Consistent with this notion, residential 
diversity breeds linguistic and cultural isolation and 
lack of trust that discourages communication between 
neighbors. Thus, the relationship between diversity of 
the neighborhood and the resilience of the neighbor-
hood is an empirical question. It may be that some 
measures of social-ecological diversity are negatively 
associated with different indicators of neighborhood 
resilience. Moreover, some forms of social diversity 
may promote and enhance some forms of resilience 
rather than others, and may be associated with increas-
ing vulnerability to trauma.  

Despite the analytical utility of the resilience con-
cept, there are unresolved dilemmas and conceptual 
limitations with current theorizations.  Several critical 
scholars have argued that the resilience concept is a 
misguided term that deflects attention from examin-
ing the production of vulnerability and the centrality 
of social inequalities in organizing urban ecosystems.  
In the case of the Hurricane Katrina disaster, for 
example, scholars have argued that government 
actions and policies to rebuild the Gulf Coast are 
oriented toward a quick restoration of the status quo 
rather than enhancing long-term sustainability and 
increasing urban ecosystem resilience. Fragmentation 
of post-disaster management and planning processes 
combined with a well-meaning rush by organizations 
and aid agencies to rebuild New Orleans have caused 
some scholars to suggest that current policies and gov-
ernment interventions do not address the root causes 
of flood and hurricane vulnerability (Freudenburg, 
Gramling, Laska, and Erikson 2009).  In examin-
ing urban resilience in post-disaster cities, Vale and 

Campanella (2005) maintain that the intent to re-
turn to past dysfunctional practices and institutional 
deficiencies are present in many disaster-impacted 
cities.  It may be that the hierarchies of class/ethnic-
ity/race, government politics, and growth-oriented 
urban redevelopment practices could strengthen and 
exacerbate inequalities and social divisions as well as 
reinforce patterns of vulnerability to future disasters 
and trauma.  

An important omission in ecological work on re-
silience in urban ecosystems is the impact of class 
exploitation, racial and gender discrimination, and 
relations of domination and subordination on the 
organization and historical development of cities and 
regions.  Sociologist Charles Tilly (1999) challenges 
us to confront the centrality of “durable inequalities” 
in modern societies shaped by relational processes, 
boundary-making and resilient social bonds.  Inequal-
ity has “a bewildering array” of concrete dimensions: 
of wealth, income and opportunity, gender, race, age, 
and ethnicity. Hierarchies of power, education, tech-
nology, language, culture, honor, beliefs and influence 
permeate individuals, groups and nations, and urban 
ecosystems -- more than any time in history.  When 
looking globally, we see that there is an astonishing 
increase in cities with over a million inhabitants but 
almost all of that increase is in the poorer countries 
of the globe.  Development traps (e.g. poor educa-
tion, disease, drugs, and crime) can prevent many in 
urban poverty from benefiting from potential urban 
advantages and reinforce cycles of despair and vulner-
ability.  To the extent that cities express antagonistic 
social relations and group struggles, resilience will be 
a fleeting and ephemeral condition bound up with 
conflict over access to and control over political power 
and material resources.  

Toward a Research Agenda on Transforma-
tive Resilience

Despite much promising scholarship on urban resil-
ience, research lacks specificity in analyzing how and 
under what conditions the various subsystems, insti-
tutions, and other components of urban ecosystems 
adjust and adapt to catastrophic events, and develop 
novel and innovative properties in response to trauma. 
Broadly, the interlocking dimensions of post-trauma 
human-ecosystem response and resilience are vastly 
understudied, especially the linkage between human 
perceptions of altered post-trauma ecosystem services, 
incentives affecting human responses to trauma, and 
the short-term and long-term consequences of hu-
man actions that affect post-trauma ecological and 
human systems. The human and ecological impacts 
and consequences of traumatic events have enduring 
global consequences with local effects that are often 
unpredictable, uncertain, and deadly. 

Within this context, we develop a tentative research 
agenda and strategy comprised of six basic elements to 
guide future scholarship on urban resilience.  In par-
ticular, our research agenda seeks to understand how 
the different social, economic, institutional, and en-
vironmental subsystems of urban ecosystems interact 
and respond differentially to direct traumatic events; 
how initial socio-ecological conditions constrain and 
limit the pace and trajectory of post-trauma recovery; 
and how post-trauma developmental patterns loop 
to affect the resilience of the different subsystems of 
urban ecosystems.  

First, the concept of transformative resilience encour-
ages us to think of urban ecosystems as composed of 
complex, multi-scale, interconnected processes with 
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powerful feedback effects that promote some forms 
of resilience for some units, degrade other kinds of 
resilience, and produce vulnerability to trauma for 
other units and groups. Thus, the accumulation or 
degradation of resilient properties both before and 
after a trauma influences the social vulnerability of 
a social or ecological system. The resilient properties 
of neighborhoods and cities depend on historical tra-
jectories, including the political economy of resource 
flows, socio-economic and environmental background 
factors, and past impacts of disasters. Time frame and 
scale of analysis interconnect with each other as well as 
the nature of the threat. The role of cultural systems, 
mass media, socio-legal regulations, financial flows 
and networks that extend well beyond communities 
are important in influencing and determining vulner-
ability and resilience.  There are multiple pathways 
to social-ecological resilience.  An urban ecosystem 
may not return or recover to its pre-trauma popula-
tion but may experience “transformative resilience” 
to the extent that new residents are able to learn and 
reorganize, and adjust to post-trauma conditions.  

Second, the research agenda we outline suggests 
a need for improved theoretical orientations and 
methodological approaches to understand and explain 
the reciprocal effects and feedbacks between human 
action and urban ecosystem change at local, regional, 
and global scales.  At the supra-local level, national 
institutions, parliamentary laws and statutes, public 
policies, and global flows and networks of activity 
can enable some groups to leverage material and cul-
tural resources to build resilience through collective 
action.  Policies and socio-legal regulations can also 
limit the effectiveness of adaptive governance and 
social-ecosystem management strategies, and degrade 
the urban and ecological environment.  Instances of 

urban resilience including adaptive capacity and trans-
formability would be seen as manifestations of a city’s 
evolving structural position in a national or global 
economy, global division of labor, or other extra-local 
processes and geo-historical trajectories.  

Reference to a city’s location within particular region-
al, socio-economic, political, and cultural contexts 
would explain the strength, tenacity, or weakness 
of urban resilience.  These extra-urban and regional 
contexts might be further situated within a larger con-
text of global-systemic processes and developments.  
Comparative analyses would presume a governing 
systemic unit and subordinate case units that are re-
lated to one another in a functionally interconnected 
fashion.  This methodological strategy presumes a 
‘whole’ that governs its ‘parts’ – and progressively 
constructs a whole and related socio-spatial scales 
or levels of analysis as methodological procedures by 
giving context to socio-historical phenomena such 
as urban resilience. Levels of analysis are not a priori 
or objective features of systems.  Rather, scholars 
define and construct different levels or scales based 
on theoretical considerations.  

Third, a research agenda on transformative resilience 
would clearly identify the effects of human actions and 
decisions on the pace and trajectory of post-trauma 
urban ecosystem recovery.  Resilience is not a static 
property of urban ecosystems; nor is resilience the 
result of ‘natural’ aging processes such as in natural 
ecosystems. Indeed, a fundamental difference between 
ecological and social resilience is that ecological 
resilience flows from processes occurring in nature 
whereas social resilience is a product of human action 
and social organization. A natural ecosystem cannot 
change the laws of nature and physics whereas a city 

or region can lobby state and federal officials for 
money, resources, and legal and policy changes for 
transformation and reorganization. Social resilience 
is subject to human agents’ conscious and strategic 
interventions and manipulations. Moreover, past 
decisions pertaining to human settlements and 
natural ecosystems can have legacy effects on present 
conditions and future possibilities.  Just as pre-trauma 
socio-ecological conditions can constrain and limit 
post-trauma resiliency, post-trauma developmental 
patterns can feed forward to affect the future resilience 
or vulnerability of different urban neighborhoods and 
urban ecosystems.  

An additional component of a research agenda would 
examine the ways in which policies can affect the rate 
and extensiveness of post-disaster redevelopment by 
limiting choices, discouraging some forms of decision-
making, and encouraging other actions on the part 
of individual households, businesses, and government 
agencies.  Policies can set in motion long-term devel-
opmental trajectories through which various lock-in 
mechanisms – such as hierarchies, networks, insti-
tutional patterns and power relations – sustain and 
reinforce dominant processes of urban development.  
At the same time, policies can perpetuate post-disaster 
traumatic conditions by promoting disinvestment, 
out-migration of people, or even contribute to the 
emergence of what scholars call “corrosive commu-
nity” — that is, a consistent pattern of chronic and 
destabilizing impacts to individuals and communities 
(Erikson 1976; Freudenburg1997; Picou, Marschall, 
and Gill 2004, 1496).  Central to this critical per-
spective is the idea that human actions, institutions, 
social policies, and government laws and regulations 
can nurture some forms of resilience and undermine 
other kinds of resilience.  Thus, public policies and 

socio-legal regulations are powerful drivers of social 
resilience.  Consequently, some systems may produce 
resilience to particular types of disturbances (but not 
others) while producing new vulnerabilities to system-
wide breakdown and collapse.  Policies pertaining 
to urban and suburban development, poverty and 
homelessness, irrigation and water resources control, 
ecosystem management, and so on are crucial to 
determining the resilience and vulnerability of cities 
and regions.  

Fifth, explaining the dynamics of transformative 
resilience requires a research design that permits a 
thorough understanding of past, current, and future 
land-use changes.  These transformations are rooted 
in past and present policies that state actors have 
implemented at the local, state, and federal govern-
ment levels.  In the case of the Hurricane Katrina 
disaster, for example, degradation of the wetlands, 
erosion of barrier islands, destructive growth policies 
and suburban development, and the construction of 
a weak and ineffective flood defense infrastructure 
created patterns of disaster risk and vulnerability.  As 
many scholars acknowledge, Hurricane Katrina was 
a trigger event and not the actual cause of the mas-
sive flooding and subsequent property damage that 
affected the New Orleans region after August 29, 
2005.  New Orleans’s poorly designed and constructed 
levees and floodwalls collapsed under moderate hur-
ricane conditions due to the multi-decade pursuit of 
economic growth and regional development by gov-
ernment officials, developers, and other profiteering 
interests, even as environmental conditions deterio-
rated and flood-protection engineering grew more 
challenging.  Exploitative land-use pressures, driven 
by socio-economic processes, have been the catalysts 
of urban ecosystem change.  The transformation of 
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the landscape with levees, canals, floodwalls, and real 
estate development in the swamps, in turn, generated 
new risks and increased vulnerabilities to hurricanes 
and flood hazards.  

Lastly, measuring and assessing resilience at the dif-
ferent scales - regional, urban, or sub-urban - requires 
a comparative research agenda to analyze different 
social units and processes unfolding over time and 
space.  Comparisons should aim to provide depth 
and breadth of analysis to explain both similarities 
and differences in a range of cases such as cities, 
neighborhoods and regions.  As Denters and Moss-
berger (2006, 553) note, “the logic of the comparative 
method is that by comparing units (countries, cities, 
or any other units) that are most similar in some as-
pects, the researcher is able to control for the variables 
that are similar and isolate other variables as potential 
causes of observed differences.”  In Prezeworski and 
Treune’s (1970) classical statements on the com-
parative method, the goal of different comparisons 
is to offer answers to descriptive or ‘what?’ questions 
pertaining to knowledge about the unique character-
istics of particular cases.  In addition, comparisons 
can offer answers to explanatory or ‘why?’ questions 
that emphasize the applicability of phenomena over 
a range of settings and cases.  Charles Ragin (1987) 
maintains that comparisons can also answer ‘how?’ 
questions that place the analytical focus on explaining 
instances of the presence of the outcome.  For Ragin, 
cases that do not display the outcome or which display 
it only vaguely are, at best, only indirectly relevant 
to explaining and understanding ‘how’ something 
happens.  Thus, place matters in the study of urban 
resilience because an analysis of why and how resil-
ience develops will need to take into account where, 
and when, it develops.

Conclusion

In this paper, we have suggested that the concept 
of transformative resilience can be a powerful tool 
to direct future research and investigation into the 
causes and consequences of post-trauma urban eco-
system organization and development.  As the size 
and population of cities around the world increases, 
our growing collective susceptibility to disasters and 
other trauma demands sophisticated theoretical and 
methodological approaches for informing research 
and offering practical solutions to our urban prob-
lems.  As Adgar, et al. (2005, 1037) note, the resilience 
and vulnerability of human and natural ecosystems 
“is more tightly linked to larger-scale processes than 
in the past.”  Economic and cultural globalization, 
political instability, military conflict and war, and 
the accelerated circulation of commodities, capital, 
people, and technologies interconnect regions, cit-
ies, and neighborhoods much more closely than ever 
before.  Thus, what we need are theoretically driven, 
empirically rigorous studies that explain how the 
different social, economic, institutional, and envi-
ronmental subsystems of cities interact and respond 
differentially to disturbances and traumatic events, 
including wars, disasters, or other conflicts.  To help 
remedy the theoretical and analytical limitations of 
the resilience concept, we have elaborated an agenda 
for future research that is multidimensional and 
recognizes the centrality of human action to the 
development of urban ecosystems.  Our goal is to 
offer empirical and theoretical guidance to planners, 
ecologists, and social scientists interested in under-
standing the linkages between trauma, diversity, and 
social-ecological resilience.  

Overall, we suggest that the concept of transforma-
tive resilience offers a promising tool for promoting 
linkages among the disciplines of urban design and 
planning, urban ecology, and social science.  Planners 
and policy analysts currently debate the micro- and 
macro-level determinants of resilience, what incen-
tives can affect human responses to trauma, and the 
short-term and long-term consequences of behaviors 
that affect post-trauma ecological and human systems.  
As the 9/11 terrorist strike, Hurricane Katrina disaster, 
and the BP oil spill have shown us, the human and 
ecological impacts and consequences of traumatic 
events can have enduring global consequences.  The 
concept of transformative resilience suggests that 
surprises, uncertainty, and nonlinearity at the ur-
ban scale often arise from both complex internal 
feedbacks and from interactions with structures and 
processes operating at supra-local scales (Liu, et al. 
2007; Gunderson and Holling 2001; Gunderson, et 
al. 2002; Garmestani, Allen, and Gunderson. 2009).  
Integrated studies of coupled human and natural sys-
tems through the Baltimore and Phoenix Long-Term 
Ecological Research (LTER) projects reveal complex 
patterns and processes of social-ecological resilience 
not evident when studied by social or natural scien-
tists separately (Pickett, Cadenasso, and Grove 2004; 
Grimm and Redman 2004).  In short, the concept of 
transformative resilience provides urban planners and 
policy analysts with a set of conceptual and analytical 
tools that can generate integrative science and inter-
disciplinary collaboration on issues of fundamental 
importance for urban sustainability.  

Lead Photograph

Severely damaged historic cottage in downtown New 
Orleans, marked with first responders’ codes and 
owner’s plea not to demolish, photographed shortly 
after Hurricane Katrina in 2005. Photograph by 
Richard Campanella.
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