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Abstract. Resilience thinking, its approaches, vocabulary, and metaphors are rapidly
becoming part of the terms of urban planning, and evidence of resilience thinking can be
found at all levels of decision-making, ranging from transnational to local levels. This paper
tries to assess the urban resilience in Region 8 of Tehran city, Iran, without considering any
special disaster. Specific attention in the paper is paid to analyzing indicators in assessment
of urban resilience to find suitable ones in the case study. After analyzing questionnaires,
the rank of urban resiliency was 2.6, which shows Region 8 of Tehran is in a low position
in case of urban resiliency.
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1. Introduction

Resilience has rapidly become an important urban
policy discourse. The emergence of resilience as a
driver of urban policy has resulted in a turn towards a
more integrated, multi-disciplinary, and open planning
system [1]. A simple definition of resilience is the ability
of a city to absorb disturbance while maintaining its
functions and structures [2]. The study of resilience
in relation to planning started in the late 1990s in
response to the environmental threats of adjusting
social and institutional frameworks. The main focus
was on physical and infrastructural improvements to
prevent disturbances [3].

This paper aims to assess the urban resilience
in Region 8 of Tehran city from the viewpoint of the
specialists in related field in order to use it in planning
policy-making. In the first step, indicators of assessing
resilience were extracted according to different frame-
works, dimensions, and indicators of other research
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and they were thoroughly formulated by a group of
experts in related fields. So, through a review of
the relevant literature, a questionnaire was established.
The cultural and socio-economic attributes of Tehran
city had been taken into account and eighty interviews
were conducted according to face-to-face interviews
with experts.

2. What is resilience?

Although resilience is a recent addition to the dis-
cursive repertoire of planners, it is by no means a
new concept. Coming from the Latin root resi-lire,
meaning to spring back, resilience was first used by
physical scientists. In the 1960s, along with the rise of
systems thinking, resilience entered the field of ecology,
where multiple meanings of the concept have since
emerged with each being rooted in different worldviews
and scientific traditions. What set this development
in motion was a seminal article published in 1973
by a Canadian theoretical ecologist, Crawford Stanley
Holling. In that article, he made a distinction between
engineering and ecological resilience [4]. The concept of
resilience has often been defined in broad or disparate
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Table 1. Selected definitions of resilience.

Definition Source
The persistence of relationships within a system and the ability of these systems to absorb [13]
changes of state variables, driving variables, and parameters and still persist.
Social resilience is the ability of groups or communities to cope with external stresses
and disturbances as a result of social, political, and environmental change. In other words, [14]
the ability of communities to withstand external shocks to their social infrastructure.
The amount of disturbance a system can absorb and still remain within the same state-the
degree to which the system is capable of self-organization. The degree to which the [15]
system can build and increase the capacity for learning and adaptation.
The degree to which cities are able to tolerate alteration before reorganizing [16]
around a new set of structures and processes.
Community seismic resilience is defined as the ability of social units to mitigate hazards,
contain the effects of disasters when they occur, and carry out recovery activities in ways that [17]
minimize social disruption and mitigate the effects of future earthquakes.
The vulnerability of a system to irreversible change. [18]
The capacity for adaptation within a system and, in relation to human systems, the ability to [19]
learn and adapt.
Resilience means the ability of a system, community, or society exposed to hazards to resist,
absorb, accommodate to, and recover from the effects of a hazard in a timely and efficient manner, [20]

including through the preservation and restoration of its essential basic structures and functions.

Resilience in terms of cities generally refers to the ability to absorb, adapt, and respond to changes

in an urban system.

[5]

terms depending on the specific application or field of
study [5] (Table 1). What is less clear is how resilience
can actually be defined, operationalized, or assessed,
and whether there are trade-offs and limitations in
adopting this approach or not [6].

3. Urban resilience

The notions of urban resilience and resilient city have
gained considerable attention and interest over recent
years, not only in relation to environmental manage-
ment, but also in terms of urban planning. The notion
of urban resilience is not just confined to academic
discourses; it is increasingly prevalent in urban policy
documents [7]. The rising popularity of urban resilience
is fed by growing concerns about urban transformations
(whether from rapid growth or shrinking), increasing
incidences of natural disasters, and uncertainty about
the future (economy, climate change, etc.) [8]. There
are some characteristics that show how a city can be
more resilient (Table 2). Some of the underpinning
barriers to urban resilience planning relate to historical
and infrastructural development, geopolitical location,

and ecosystem processes such as vulnerability to flood-
ing or earthquake. In addition, some of the social
barriers include the capacity of a community to adapt
and to influence adaptive processes, local planning
policies, institutional structures and organizations, the
degree of community capital, and the relative size of
an area within the larger entity. There are significant
downward stressors, such as power asymmetries, a
globalized economy, and demographic change [9]. In-
creasingly, definitions of resilience include an emphasis
on adaptive capacity, which is, for instance, seen as a
vital determinant of a resilient city. Adaptive capacity
is defined as “the ability to plan, prepare for, facilitate,
and implement adaptation options”, and determinants
include wealth, technology, infrastructure, information,
knowledge and skills, commitment to equity, and social
capital [10].

4. Measurement and indicators of resilience

The gap in the literature is related to measuring
resilience and how to assess resilience of a system
in general and urban resilience in particular. While
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Table 2. Characteristics of urban resilience (source: [7]).

Characteristics Definitions

Attention to the current situation indicates the ability to understand and maintain
Attention to the

. . the existing conditions of the environment. It addresses physical facilities and
current situation

the monitoring and evaluation of policy.

Attention to trends and future threats concerns the ability of prediction on the
Attention to trends basis of current information, for instance, scientific scenarios, models of future impacts,
and future threats and the probability of risks in policy-making. This characteristic relates to issues

of trust and learning.

Ability to learn from Urban resilience also draws on experiences from the past and requires the capacity

previous experience to utilize the necessary knowledge to deal with similar conditions in the future.

The ability to set goals indicates the willingness (and power) to respond to issues
Ability to set goals of changes such as climate change and flood risk management. Visioning

exercises involving multisectoral collaboration may be used to formulate goals.

The ability to initiate actions is related to the authority of policy-making,
Ability to

including formal and informal forms of power. These involve different kinds of
initiate actions

resources (e.g., experts, knowledge producers, projects) which allow actions to occur.

Ability to The ability to involve the public addresses the degree of public participation in policy
involve the public decisions, both in terms of informing the public and response to concerns by the public.
there is some consensus in the literature on the factors Environmental and physical

that produce vulnerability to hazards and those that
enhance community resilience to disasters, there is less
agreement on how to measure them. Because city
resilience is a complex, multidisciplinary phenomenon, Economic

Social

focusing on a single or small number of contributing Urban
factors ultimately results in partial or inaccurate con- wesilienets
clusions and misrepresentation of the multiple causes
of the phenomenon [11].

By necessity, indicators are generalizations and
never completely represent all facets of resilience [6].
Instead, they are approximations that can be used to Infrastructural Institutional
set policy goals and measure progresg towards them, Figure 1. Dimensions of urban resilience.
or they can be considered as screening tools to set
baselines through mapping distributions and assessing
temporal and spatial changes [12]. 5. Methodology

The major theoretical challenge regarding urban 5.1. Conceptual model
resilience, with which many scholars are faced today, According to the theoretical framework, a Conceptual
appears to be the development of a multidisciplinary Model is designed which involves hypotheses of the
theory that integrates a variety of urban dimensions paper (Figure 2); The hypotheses are as follows:

such as social, economic, cultural, environmental, spa-
tial, and physical infrastructure into a unified con-
ceptual framework for understanding the resiliency

e HI1: There is a direct positive relationship between
social condition and city resilience;

of cities and how they should move towards a more o H2: There is a direct positive relationship between
resilient state [11] (Figure 1). The availability of economic condition and city resilience;
indicators, however, varies significantly by dimension e H3: There is a direct positive relationship between

(Table 3). environmental condition and city resilience;
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Table 3. Dimensions and characters of assessing resilience.

Reference Dimensions and characters

[21] - Redundancy
— Diversity
— Efficiency
— Autonomy
— Strength
— Interdependence
— Adaptability

— Collaboration

[6] — Social vulnerability (race and ethnicity, age, socioeconomic statues, gender, employment, education,
household structure, access to services, occupation, housing, special needs).

— Built environment and infrastructure (residential, commercial and industrial development, lifelines,
transportation infrastructure, monuments and icons).

— Natural systems and exposure (area of dunes, average dune height, average beach width, erosion rates,
acreage of wetlands, acreage of undisturbed habitat, coastal subsidence, water contamination (surface
and ground), storm surge inundation zones).

— Hazards mitigation and planning for resilience (disasters/emergency response plans (household and
community)), building standards, codes and enforcement, hazard mitigation plans and hazard vulnerability
assessments (required by the disaster, zoning ordinances prohibiting development of high hazard areas),
continuity of operations plans for local governments, interoperable communications among police,
fire, and emergency responders, disaster recovery plans, development in sensitive areas, fiscal policies
to shift public infrastructure costs (water, sewer, roads) to developers, tabletop and mock exercises

and drills for disaster response.

[22]  — Diversity
— Ecological variability
— Modularity
— Acknowledging slow variables
— Tight feedbacks
— Social capital
— Innovation

— Overlap in governance and ecosystem services

[23] - Keeping areas free of development (under the threats of climate change).
— Differentiated decisions on land use (to accept land use development according to the intensity and
frequency of hazards).
— Recommendations in legally binding land use or zoning plans.

— Contribution on reducing the potential hazards.

[24] - To change (in organizational context) threats
— To extent of attention allocated to failure analysis
— To content attentions
— To response (the processes of response)
— To give outcomes

— Variety
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Figure 2. Conceptual model for assessing urban resilience.

e H4: There is a direct positive relationship between
physical condition and city resilience;

e H5: There is a direct positive relationship between
urban infrastructure and city resilience;

e HG6: There is a direct positive relationship between
institutional capacity and city resilience.

5.2. Region 8 of Tehran city as the case study
Region 8 is a predominantly middle-class residential
region in Tehran city (Figure 3). If earthquake of Rey
fault occurs, damage in this region will be great.

5.3. Questionnaire

This paper aims to assess the urban resilience in order
to use it in planning policy-making in Region 8 of
Tehran city from the viewpoint of the specialist in this
filed. Through a review of the relevant literature, a
questionnaire was established. The cultural and socio-

&

Figure 3. Region 8 of Tehran as the case study.

economic attributes of Tehran city had been taken into
account. Before finalizing the questionnaire, it was
thoroughly examined by a group of experts in related
fields. Eighty interviews were conducted according to
face-to-face interviews with experts of municipality of
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Table 4. Indicators of assessing resiliency in Region 8 of Tehran.
Dimension Indicator
Social Social capital, sense of belonging, participation, immigration, distribution of population, religion
Economic Income, employment status, ownership of dwelling, economic stability
Environmental Environmental sustainability, geographic features, natural recourses
Physical Residential use, industrial use, commercial use, educational use, city form, historic places
Infrastructural ~ Water, electricity, gas, transportation, internet infrastructure
Institutional Regulations and standards, maneuver and education, management systems

Table 5. Regression analysis of dimensions of resilience in Region 8 of Tehran (source: Statistical analysis).

Sig. T Beta Std. error B Dimensions of resilience
0.381  1.729 — 0.294 0.442  Constant

0.000 5.413 0.262 0.031 0.289  Social resilience

0.000 4.007 0.186 0.087 0.182  Institutional resilience
0.006 2972 0.169 0.025 0.159 Physical resilience

0.013 2.361 0.153 0.036 0.078 Environmental resilience
0.000 2.118 0.138 0.038 0.047  Infrastructural resilience
0.011 2.008 0.112 0.049 0.091 Economic resilience

R=0.711, R* = 0.428, Adjusted R®> = 0.422, F' = 78.003, Sig = 0.000

the case study. These interviews had an average length
of 40 min. Dimensions and characters of assessing re-
silience in Region 8 of Tehran were extracted according
to the previous studies and based on cultural and social
conditions of this region (Table 4).

These indicators were shown in questionnaires in a
5-unit Likert spectrum from very low to very high (very
low, low, medium, high, very high) and the answers
were analyzed via “Exploratory factor analysis” and
SPSS software. Result of the analysis of dimensions of
resilience in Region 8 of Tehran is shown in Table 5.

5.8.1. Reliability coefficient

The survey comprised six scales totaling 28 items.
Alpha is a coefficient of reliability which measures
test or item battery reliability based on its internal
consistency. The Alpha coefficients all exceed 0.8,
indicating that the variables have acceptable reliability.

6. Findings

According to the regression analysis (Table 6), the
adjusted R? is 0.422; thus, 42% of resilience changes
of Region 8 of Tehran relate to the six factors, which
are social condition, economic condition, physical con-
dition, environmental condition, urban infrastructure,
and institutional capacity. Thus, the other 58% of
resilience changes relate to the factors that are not men-
tioned in this paper. As it is shown in Table 4, there is
a direct positive relationship between social condition
and resiliency (0.262%) (social resilience), and social

Table 6. Priority of resilience in different urban
dimensions in Region 8 of Tehran as the case study
(source: Statistical analysis).

Priority Dimension
1 Social resilience
2 Institutional resilience
3 Physical resilience
4 Environmental resilience
5 Infrastructural resilience
6 Economic resilience

condition has the most important role in forecasting
changes of resilience in Region 8 of Tehran. There is a
direct positive relationship between economic condition
and resiliency, (0.112%) (economic resilience), there is a
direct positive relationship between physical condition
and resiliency (0.169%) (physical resilience), there is a
direct positive relationship between environmental con-
dition and resiliency (0.153) (environmental resilience),
there is a direct positive relationship between urban
infrastructure and resiliency (0.138%) (infrastructural
resilience), and there is a direct positive relationship
between institutional capacity and resilience (0.186%)
(institutional resilience). Thus, all hypotheses of this
paper are proved. As it is mentioned above, the highest
resilience relates to social resilience and the lowest
relates to economic resilience. In Table 5, the priority
of resilience in Region 8 of Tehran is shown.

Based on the 5-unit Likert spectrum, the whole
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>3

Boundary of neighbourhoods of Region 8 2< R<3wz
Number of neighbourhoods 1.5<R<2

2 <150

Figure 4. Average of resilience in the neighborhood of Region 8 of Tehran (“R” is the abbreviation of Resilience).

average of resilience can be “1 to 5”. Number “1” is the
lowest resiliency, “5” is the highest (ideal resiliency),
and “3” is the middle. After analyzing questionnaires
via statistical analysis, the average rank of urban
resiliency in the case study was 2.6, which shows Region
8 is in a low position in case of urban resiliency.

In Figure 4, the average of resilience in different
neighborhoods of Region 8 of Tehran is shown. As
shown in Figure 4, the rank of resilience in neigh-
borhood 7 at the east of Region 8 is the highest
(> 3) and the lowest rank of resilience relates to
the neighborhoods which are at the west of Region 8
(< 1.5).

7. Conclusion

By conceptualizing cities as complex adaptive systems
and reducing cities into components and analytical ele-
ments, we are better able to work towards resiliency en-
hancements. People, activities, institutions, resources,
and processes interact in emergent patterns that create
the dynamic, unknowable ordering that is a resilient
city. Transition to a resilient urban society draws
upon numerous factors and there are many cultural
and site-specific parameters that may impede broad
spectrum prescriptions. In this paper, the cultural
and socio-economic attributes of Tehran City have been
taken into account for assessing resilience in the case
study. The average rank of urban resiliency was 2.6,
which shows Region 8 is in a low position in case of
urban resiliency. The highest resilience in Region 8
of Tehran relates to social resilience and the lowest
relates to economic resilience. The research findings
can be used by policy-makers and planners. Testing the
proposed model of this paper provides a basis for future
studies to systematically examine the significant factors
affecting resiliency. This has important implications for
policy. More research is needed in this context and the

present study provides a platform for the research on
the resilient city.
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Appendix

List
1.
2.

of the questions in questionnaire:

How is the social capital in Region 8 of Tehran?

How is the sense of belonging in Region 8 of
Tehran?

Do citizens of Region 8 participate in urban
activities?

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.
25.

27.

28.

How is the rate of immigration in the Region 8 of
Tehran?

Is the population in Region 8 of Tehran equally
distributed?

Can people freely engage in worship?

Do you think the income of people in this region
is more than their costs?

Is there a good rate of employment in this region?
How many percent of people are owner of dwelling?

Do you think people are satisfied with economic
stability?

Is this region sustainable in environmental con-
text?

Are the geographic features in a way that makes
life easier for people?

Is there a good belonging of natural resources in
Tehran with special reference to Region 87

Commercial per capita in Region 8 of Tehran is
sufficient.

Residential per capita in Region 8 of Tehran is
sufficient.

Industrial per capita in Region 8 of Tehran is
sufficient.

Educational per capita in Region 8 of Tehran is
sufficient.

Region 8 of Tehran has a good form in the context
of city form.

Historic places are well maintained.

Essential urban infrastructure such as water is
sufficient.

Essential urban infrastructure such as electricity
is sufficient.

Essential urban infrastructure such as gas is suffi-
cient.

Transportation system in Region 8 of Tehran is
safe, rapid, cheap, well maintained and equally
distributed.

People in Region 8 can use internet easily.

Urban management has a significant role in the
achievement of resiliency.

Regulations and standards help to achieve re-
siliency.

Maneuver and education about hazards (such as
earthquake) are continuously and timely held.

What is your idea about the rank of each neigh-
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borhood of Region 8 of Tehran in resiliency (from
1 “the lowest” to 5 “the highest”)?
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