ASSESSMENT OF URBAN
RESILIENCE TO NATURAL
DISASTERS: LOCATION OF THE
STUDY NOWSHAHR

AVALIACAO DA RESILIENCIA URBANA
A DESASTRES NATURAIS: LOCAL DO
ESTUDO NOWSHAHR

Masoumeh Hafizzadeh Rezazadeh 1
Mahin Shahverdian 2

Assistant Professor of Geography and Urban Planning, Faculty of
Humanities, Zahedan Branch, Islamic Azad University, Zahedan, Iran.
E-mail: drhamyar@gmail.com

1

Ph.D. student of Geography and Urban Planning, Chabahar
International Branch, Islamic Azad University,Chabahar, Iran.
E-mail: arash.u3fi@gmail.com

2




Humanidades
& Inovacao

Revista Humanidades e Inovagdo v.7, n.20 - 2020

Introduction

Natural disasters have long existed in nature, but they are the focus of attention today
more than ever. This is due to a variety of reasons, because the risk of the occurrence disasters
has not changed, but what has made disasters in the focus of attention is destruction and da-
mage caused by them to human settlements, including cities (Moazam et al., 2014). Disasters
that have happened in recent years suggest that societies and individuals are increasingly vul-
nerable and risks have also increased. However, the ways to reduce risks and vulnerability are
often neglected until the occurrence of disasters (Mayunga, 2007: 1). Natural disasters in the
world have always provided a major challenge to sustainable development, thus findings ways
to achieve such development by reducing vulnerability patterns is essential. Therefore, redu-
cing the risk of disasters is of particular importance and should be considered in the national
policies of each country in order to create favorable conditions for effective risk reduction at
different levels (Ostowar Izadkhah, 2012). In a situation where risks and uncertainty are gro-
wing, the concept of resilience which refers to confrontation with disturbances, unexpected
events, and changes have been introduced (Mitchell, 2012: 2). The city of Nowshahr has many
capabilities for regional planning and development in terms of environmental, socio-cultural,
and economic dimensions. However, in recent years it has been damaged many times because
of natural disasters, which, in economic terms, have caused damages to farms and houses in
the urban and rural communities. Such disasters have resulted in a sense of insecurity in terms
of socio-cultural dimension and in undesirable changes in the landscape, the destruction of
trees, and the destruction of public infrastructure from an environmental perspective. There-
fore, some measures must be taken in order to make urban settlements at risk more resilient.
Resilience is the degree of adaptability of settlements to hazards and disasters, which includes
the perception and behavior of residents in relation to natural disasters. In order to enhance
the resilience, many variables and indicators should be taken into account individual econo-
mic dimensions, social capital, infrastructures, services, and managerial dimensions. The latest
findings on natural disasters show that Nowshahr residents do not need Resilience to natural
disasters and need assistance from relevant government officials. Management weakness has
also made the return to initial conditions takes a long time and this resulted in the residents’
dissatisfaction. Therefore, some efforts have been made to strengthen most important factors
affecting resilience. Therefore, the study of the condition of the city of Nowshahr in terms of
physical and geographical characteristics affecting the occurrence of disasters seems to be ne-
cessary. Therefore, this study aims to indentify the indicators and factors that affect the urban
Resilience to natural disasters in Nowshahr and provides a framework for measuring structural
resilience in cities to provide answers to questions about factors and parameters that affect the
resilience of the city of Nowshahr. Over the past decades, numerous studies have been carried
out to measure urban resilience to natural disasters. The theoretical literature and studies from
2004 to 2018 on factors affecting confrontation with natural disasters have been reviewed,
some of which are summarized as follows for the purpose of this study:

Seyyed Ain al-Din and Janet Kumar Roteri (2004) conducted a study on risk of earth-
guakes and resilient communities in Balochistan Region in Pakistan by using various measures
and they chose the mean distance from the optimal level of the numerical value of the mea-
sures in Japan as the optimal resilience rate, and concluded that there are some areas in the
region under study that are more resilient in terms of socioeconomic factors (Kimhi & Shamai,
2004: 439).

Jones et al. (2011) explored the regional planning and the future of resilience using the
destination model and tourism development in the coastal coral region of Ningaloo in Austra-
lia. The authors investigated the correlation between resilience indicators and tourist attrac-
tion using indicators such as employment, environmental factors, infrastructure and variety of
choices among different modes of transport. The results of this study indicated a correlation
between resilience and tourist attraction in the study area (Jones et al., 2011: 394).

Khabaz et al. (2011) explored the way social support and coping styles are correlated
with resilience in teenage boys in the suburbs of Tehran, and found that increased social su-
pport and the provision of city services by relevant institutions as well as basic skills training
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in terms of coping with problems can play an important role in increasing resilience in adoles-
cents.

In a case study of the earthquake in Tehran’s neighborhoods, Rezaei (2014) assessed
economic and institutional resilience of urban communities against natural disasters. The re-
sults showed that the neighborhoods of Gheytariye, Sattarkhan, Narmak and Qala Moghii are
ranked first to four, respectively, in terms of economic and institutional resilience.

Dadashpour et al. (2014) measured the resilience capacities in the Qazvin urban com-
plex. The results show that the Qazvin urban complex is suffering from more inappropriate
conditions in terms of institutional dimensions (with a 48% distance from the optimal situa-
tion) and physical-spatial dimensions (with a 48% distance from the optimal situation). Except
the two indicators of the physical-spatial dimension, the other indicators such as “the area of
employment centers in the industrial and agricultural sectors” (social dimension), “population
over 65 and under 6 years old” (social capital dimension), and “the ratio of hospital beds to
the population” (physical-spatial resilience) were lower than the optimal level. However, “in-
stitutional performance” as an institutional resilience indicator and “the area of large business
centers” as an indicator of economic resilience were found in more inappropriate positions and
they should be given priority when making plans.

Fani et al. (2016) evaluated the impact of lifestyle on the amount of urban resilience
using a comparative analysis of north and northwestern neighborhoods in the first and second
districts of Tehran. The results of this study indicated that given the differences in lifestyle
between the two districts, the level of resilience in Qaytrieh neighborhood is higher than that
of Northern Shekoufeh neighborhood. It was also found that economic and institutional re-
silience is higher in Qaytrieh neighborhood and social resilience is greater in the other one.
Generally, it can be suggested that given the lower level of resilience in Northern Shekoufeh
neighborhood it is more vulnerable than Qaytrieh neighborhood.

Partovi et al. (2016) studied urban design and social resilience of Jolfa neighborhood of
Isfahan. The results of the study showed that attention to components such as qualitative pro-
motion of the environment, identity, flexibility, inclusiveness, educational spaces, and social
interactions in neighborhood design promote social resilience.

Theoretical background

The term resilience in Oxford dictionary means the ability of (of a person or animal) to
withstand or recover quickly from difficult conditions such as shock, damage, and also the abi-
lity of objects to return to their original state after bending, stretching, or compression (Oxford
Dictionary, 2005: 1300). Resilience can be is the translation of or a derivation from the Latin
word resalire, which means movement or a sudden change. In this way, the concept of resi-
lience in many fields indicates the capacity to return back the original state and conditions or
recover after a shock or an event and often implies the return to the past (Gunderson, 2010: 2).
This concept was introduced by Hooling in the 1970s by publishing an article entitled Resilience
and Resistance in Ecological Systems. He described resilience in an ecosystem as a measure
of the ecosystem’s ability to absorb changes with preservation of previous resistance (Rezaei,
2013: 28). Today, this term expands its application range in various sciences and human-nature
interaction issues such as vulnerability and reduction of disasters. The Risk Reduction Orga-
nization sees resilience as a way of strengthening communities by using their capacities (Kar-
rholm, 2014: 121). Currently, there are several definitions of this term, all of which emphasize
the difference between resilience and resistance. Resistance in mathematics and engineering
is interpreted as the force required to not put the system out of equilibrium, while resilience
it refers to the time needed to return to equilibrium, and in these definitions, two important
points are common: First, resilience is presented as process-oriented idea that is superior to a
product-oriented idea, and second, is resilience is introduced as a concept in the sense of com-
patibility that is preferable to stability and constancy (resistance) (Norris, 2008: 129). The idea
of resilience has a long history in ecology and engineering, but its application is relatively new
in the management of natural disasters (Liao, 2012: 1). Resilience is rooted in natural studies
of the environment. According to Hulling, the extent to which an environment is resilient de-
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pends on how much the environment can slowly transfer into a new environment and become
a perpetual environment (Petak, 2002: 25). Resilience can also be normative and descriptive
concept, while sustainability is a normative concept that actually emanates from the basic idea
of intra- and intergeneration justice (Speranza et al., 2014: 114). Urban resilience emerged in
the 1990s, about Two decades after the appearance of resilience. However, urban resilience
still lacks a clear definition, and it is raised in the face of economic, globalization, technological,
and cultural changes and, generally, all the crises that the city faces (Partovi et al. 2016: 104).
Some believe that access to a resilient city is a utopia but in practice there are some differen-
ces in degrees of cities’ resilience to change. Generally, the concept of the resilient city can
be considered a relative concept, as all cities are changing, but some changes are gradual and
some occur suddenly. Early detection of changes and their effects on the city, and planning and
design based on such detection can greatly enhance the city’s resilience to change (Desouza &
Flanery, 2013: 93). There is still not specific set of organized indicators or structures for quan-
tification of resilience to disasters. Nevertheless, there is a consensus among the academic
community that resilience is multidimensional concept with social, economic, institutional and
physical dimensions.

Resilient societies

A resilient society is one that, in addition to its ability to withstand shocks and risks and
their impacts in such a way that those risks do not turn into a disaster, has the ability or capaci-
ty to return to normal conditions during and after the disaster, as well as has the possibility and
opportunity of change and adaptation after disaster (Izadkhah et al. 2006: 12). Given that the
concept of resilience should be associated with all stages of disaster management, the resilient
society needs to have the characteristics that can cover all stages before, during and after the
disaster. According to the findings of Gardezalk (2003) and other scholars such as Comforte
(1999) Tirni (2002), the characteristics of resilient communities can be summarized as follows:

Frequency: Having a large number of components with similar functionality, so that
when a component is disrupted, the entire system does not stop working.

Diversity: With a large number of components with different performances, the system
is protected against various threats.

Efficiency: It refers to the ratio of the positive energy generated to the energy delivered
through a dynamic system.

Internal independence: The system is able to work independently of external control.

Strength: Having the power to confront other attacks or other external forces.

Interdependence: The system components are interrelated so that they support each
other.

Compatibility: Having the capacity to learn from experience and flexibility against chan-
ges.

Collaboration: Having many opportunities and motivations for beneficiaries’ engage-
ment.

Mayunga (2007) also defines the concept of community resilience against disasters as
the ability or capability of a society to predict, prepare, respond, and quickly recover from
disasters. This suggests that in addition to the speed of community recovery from disaster,
the ability to train, confront, and adapt to disasters are considered as the characteristics of a
resilient community. Therefore, a resilient community must be organized in such a way that the
effects of the disaster are low and the process of recovery is rapid.

Economic resilience

Resilience in economics is a response to the inherent reaction and adaptability of indi-
viduals and societies against risks, so that they are able to reduce potential damages caused by
disasters. Because of the wide-ranging macroeconomic linkage, economic resilience not only
depends on the capacities of individuals but also on the capacity of all institutions (Rose, 2004:
307). Economic resilience is also defined a community’s ability for social and economic adap-
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tation to natural disasters it is exposed to. Such resilience has two components: The commu-
nity’s capacity to return to pre-disaster economic conditions and, secondly, the community’s
capacity to reduce the risk of future disasters and hazards, whether in response to a disaster
experienced by the community or in predicting a disaster that has not yet been experienced
(Forgette, 2009: 45). Accordingly, economic resilience is measured in terms of the intensity of
damages incurred, the capacity or ability to compensate for damages, and the ability to return
to appropriate working and income conditions, the size of the household’s capital, revenues
convertible into capital and employment, housing conditions, access to financial services, in-
surance, allowances, and the ability to revive the economic activities of households after a
disaster (Rezaei, 2013: 27).

Institutional resilience

Institutional resilience is defined as the capacity of communities to mitigate risk and
establish organizational links within the society, in a way that includes features associated with
risk reduction, planning, and experience of previous disasters (Norris, et al., 2008). Institutional
resilience assesses the physical characteristics of organizations including the number of local
institutions, access to information, trained and voluntary forces and individuals, adherence
to crisis management guidelines, timeliness of laws and regulations, deterrent and incentive
rules particularly in the field of housing construction, the interaction of local institutions with
people and government institutions, the satisfaction with the functioning of institutions, the
accountability of institutions, and the quality management or response to disasters, and orga-
nizational structure.

Research method

This study is a descriptive-analytical research in terms of its design and methodology
used and an applied research in terms of the objectives it follows. The required data were col-
lected using two methods: library (documentary) and survey (field) techniques. In the survey
method, the initial data were collected by distributing a questionnaire that was developed
based on the research questions. Table 1 shows the criteria for urban resilience as evaluated
from the viewpoint of experts. The sample of crisis management experts was chosen from
the experts working in the Municipality and the Crisis Management Organization of Mazan-
daran Province and the city of Nowshahr. As the number of the experts was not known, the
researchers tried to have all experts fill out the questionnaire. Finally, 90 questionnaires were
collected using purposeful sampling (The reason for the use of experts in this study was the
specialty of the topic of urban resilience and the good familiarity of experts with this issue). It
should be noted the questionnaire items were designed based on a five-point Likert scale. The
collected data through the questionnaire were analyzed using path analysis, one-sample t-test,
and Friedman test by SPSS Software.

Location of the study: Nowshahr is a city in northern Iran and Mazandaran province in
the south of the Caspian Sea with the coordinates of 36.6494° N, 51.4887° E and is about -2.9
meters below Free world water level. Nowshahr leads to the Caspian Sea from the north, the
Alborz mountains from the south, Noor County from the east, and the city of Chalus from the
west. The population of the city in 2016 was 16287 households and 49403 persons (Iranian
Statistics Center, 2016).
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Results

The selection of indicators in resilience studies should be based on two criteria: 1) Jus-
tification based on existing literature on their relevance to resilience, and 2) The availability
of qualitative data sources. Indicators can act as a set of initial conditions that measure the
effectiveness of programs, policies and interventions designed specifically to improve resilien-
ce to disasters. In this study, all of the indicators used in foreign studies were first extracted,
then they were sorted by frequency and dimensions, and finally, they were selected according
to the research problem. In order to determine the resilience of the area under study against
earthquake (i.e. to answer the first research question), one-sample t-test was run. Given that a
five-point Likert scale was used for measuring resilience, one-sample t-test which is a parame-
tric test was employed. Before runing the test, that the normal distribution of the data must be
examined and to this end, the Cronbach alpha test was employed. The results of the Cronbach
test show that the data related to the resilient variables have a normal distribution. Resilience
was measured using 8 components and 27 items from the expert view. Table 1 shows the Cron-
bach alpha values for the questionnaire items:

Table 1: Cronbach alpha values for the questionnaire items

Number of items Cronbach alpha
27 0.893

The results of the study in Table 3 show that the highest score in the economic dimen-
sions and in damage severity component is 2.75 is related to damages caused by the layout of
home appliances, and the highest scores concerning the ability to return to suitable job condi-
tions is 2.75 which is related to The ability to return to previous work and income conditions for
citizens after earthquake. The results of the study concerning economic dimension, the highest
score (2.75) is associated with the citizens’ ability to return to suitable work and income condi-
tions for citizens after natural disasters. However, the probable rate of government and local
government support for financial compensation in emergency situations gained the lowest
score of 1.44. Besides, the results of the study concerning institutional dimension and institu-
tional context indicated that the participation rate of citizens in decision making and planning



had the highest score of 2.56, and our finding concerning institutional relations indicated that
the level of citizenship communication with institutions such as municipality gained the high-
est score of 3.94. Furthermore, concerning structural component, it was found that access to
educational centers (schools, kindergartens, universities) scored highest (3.06) and our found-
ing concerning precincts showed that staying away from areas with natural risk (faults, sliding
lands, etc.) is considered as the most important factor with a score of 2.94. Besides, our results
with regard to building quality and density indicated that the quality of construction materials
and buildings gained the higher score of 2.88. Finally, the findings of the study indicated that
avoiding human-made hazardous areas (fuel stations, high pressure electric power stations,
etc.) gained the lowest score of 2.06.

Table 2: The results of one-sample t-test to measure resilience indicators

B o | ltems Likert scale (1 = Very high, 2= Test values
B 3 High, 3 = Moderate, 4 =Low, 5 | Mea | SD t Sig. | Mean Difference  in
i _§ =Very low) n differen | confidence
B ] ce level of 95%
i W 1 2 3 |4 5 Lower Uppe
limit r
limit
The safety level of layout | 5 12 5 |10 13 2.75 0.68 | 4.20- | 001 0.171 -2.625 0.87
o of home appliances 0 3 - 5
g The degree of [ 13 27 3|7 11 2.25 0.68 272 014 0.171 0.229 1.77
& | occupational vulnerability 2 3 6 - 1
® | and its loss in the event of
g natural disasters
= | The city's property safety | 27 12 |2 [10 |16 144 062 |- 000 0.157 | -4.028 | 2.59
(shops, houses, etc.) 5 9 9.72 . -7
against natural disasters 2
= | The safety level of| 8 ) 3 |10 28 2.75 0.68 |1.24 0.0 0.171 2.526 0.47
2 % arranging luggage and 6 3 7 07 4
us % = | furniture in the house
% % 5 The ability to return to | 10 17 5|5 4 1.75 0.57 |- 002 0.144 | -1.982 0.51
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2 | conditions  for citizens 0
© | after natural disasters
o The citizens” vocational | 23 33 219 5 1.44 0.62 2.23 000 0.157 | -2.528 1.09
M % £ | and professional skills 0 9 6 . -7
3 ?‘3 <:
w O
J ¢ - |[The property safety|s 7 |4 {13 |18 213 [ 140 [5.31 | o001 0352 -4.385] 1.36
aﬁ g' & (shops, houses, etc.) 7 8 9 . -5
against natural disasters in
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Table 3: The results of one-sample t-test to measure resilience indicators

Dimensions | Components Test values
Mean SD t Sig. M e a n | Difference in con-
differ- | fidence level of
ence 95%
Lower|Upper
limit limit
Economic Damage severity 10.125 | 1.586 5.246- | 0.000 | 4.875- 6.827- | 2.922-
Ability to return to | 7.750 1.612 4.590- | 0.000 | 4- 2.169- | 5.831-
suitable job condi-
tions
Ability to compen- | 1.437 0.629 5.319- [0.000 | 1.812- 1.096- | 2.528-
sate damages
Institutional Institutional con- | 6.875 1.962 5.002- |[0.000 |5.375- 3.117- | 7.632-
text
Institutional  rela- | 13.250 3.855 0.593- |0.561 1.250- 3.179- | 5.679-
tions
Institutional Precincts 12.687 3.534 0.981- |[0.339 |[1.181- 2.067 5.692-
Building quality | 5.750 1.570 0.618- |[0.545 | 0.5- 1.200 2.200-
and density 10.125 | 1586 |[5.246- |0.000 |4.875- |6.827- |2.922-

The normality assumption test was conducted before running ANOVA analysis In order
to investigate the effects of resilience to natural disasters in Nowshahr using path analysis
model, we first examined significance of regression. The results of ANOVA test used to deter-
mine the existence of a linear relationship between dependent variables and direct variables
showed that there is a linear relationship between direct variables on the one hand and the
dependent variable on the other hand in terms of economic and institutional components as
the significance level was smaller than 0.000 (P < 0.001).

Table 4: Results of ANOVA test

Dimensions Sum of Squares df Mean Square F Sig.

Economic 332.608 83.152 6.563 0.000
Institutional 607.622 151.906 9.046 0.000
Institutional 1116.437 4 279.109 4.434 0.000
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Conclusion

Natural disasters are part of the process of human life and are increasing in number
and diversity each day as a major challenge for sustainable development of human societies.
As resilience is multidimensional concept with social, economic, institutional and physical di-
mensions, the discussion of this approach requires attention to various dimensions affecting
it. Therefore, the indicators presented for resilience should be considered comprehensively in
resilience studies to address the problem. This study, using the theoretical and empirical litera-
ture, examined resilience indicators in terms of economic, institutional and structural dimen-
sions. Considering that natural disasters, due to their severity and quick effect on urban com-
munities and neighborhoods, have become one of the main concerns of urban planners and
managers in recent years. Planning at the time of natural disasters and even early minutes after
the occurrence is very important, and thus strengthening the community living in an environ-
ment can play an effective role in reducing damages and hazards. The concept of resilience is
one of the most important urban events that guarantee the survival of urban settlements. This
paper assesses the resilience of the city of Nowshahr against natural disasters, and generally
our findings indicated that from an institutional perspective, granting credits for construction
of resistant houses with mean score of 1.75 was at the lowest level. In addition, concerning the
structural aspects, construction and human density was scored 1.94 at the lowest level. It was
also found that from an economic perspective, the safety of urban properties (houses, shops,
etc.) against natural disasters with a mean score of 1.94 was at the lowest level. The findings
of the study also suggested that resilience to natural disasters is lower in terms of some of the
indicators and this implies insufficient resilience of the region under study to natural disasters.
The following suggestions are provided in order to improve resilience to natural disasters in
Nowshahr:

Institutional-management implications:

Providing the context for citizen participation, making efforts to create capacity and re-
sources for urban crisis management and resilience, continuous planning and urban disaster
management process, making efforts for making the city smart and improve integrated urban
management to deal with the risks of natural disasters, and prepare the city for confrontation
during and after natural disasters.

Economic implications:

Making economy-based planning for the city, preventing unstable constructions, pro-
viding training before and after natural disasters, occupational restoring, and making the city
smart to protect urban assets and properties.

Structural implications:

Making suitable plans for urban land use observing the precincts of risky regions,
strengthening buildings, observing architectural and urbanization rules, and using appropriate
constructional materials.
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