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earthquakes, and the first step to realize this goal is to recognize and assess the
vulnerability of Khalkhal city to a possible earthquake. The main goal of this research is to
assess the vulnerability of earthquake hazards with a resilience approach in Khalkhal city.
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The current research is descriptive-analytical in terms of method and applied research in
terms of nature. In this research, first through library studies, factors affecting resilience
were identified and after preparing the research conceptual model, a questionnaire was
designed in order to achieve the desired goal. Determining its statistical sample size was
Published: 20 November 2024 done using the Cochran method and the sampling method was done using the simple
random method. To measure resilience, 380 citizens and 15 experts were selected as the
sample size of the research among the households living in Khalkhal city. After collecting
data and field information, SPSS software was used for data analysis and for drawing maps
and zoning in ARCGIS software.

According to the output of SPSS in the form of a GIS map, it can be said that the central
part of Khalkhal city is in low resilience and is prone to earthquakes, and many parts of
Khalkhal city are in medium resilience and few parts of the city are in The state of
resilience is very unfavorable; Also, according to the single-sample parametric test, the
results of the research show that in the implementation of urban resilience, social, physical,
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economic and institutional criteria are ranked first to fourth in the resilience of Khalkhal
city, and they have an effective role on the efficiency of urban resilience in this city.
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Introduction

Among the potential threats that have always targeted the health and property of people in the society
is the occurrence of natural accidents and hazards. Earthquake is considered as one of the natural
hazards which is of particular importance in terms of occurrence and unpredictability compared to
other hazards. A resilient society should cover all stages before, during and after accidents. So far,
many analyzes and evaluations have been done on a global and national scale in the field of resilience.
Among these works, we can refer to the researches of Aghaari Heer and Zakari Minab in connection
with a research titled earthquake risk assessment based on risk and vulnerability in rural areas,
Bahrami about the resilience of Sartpoule, Shalman and Hajiabad city of Sanandaj, Sjostedt mentioned
about the revision of the concepts of resilience with the institutional resilience approach, the doctoral
thesis Suoninen, related to the resilience of the organizational approach and management role, etc. In
general, the aim of this research is to reduce the vulnerability of cities and strengthen citizens' abilities
to deal with the risks caused by threats such as earthquakes, as well as measure the resilience of
Khalkhal city against hazards (earthquakes) and provide a resilient model.

Data and Method

The current research is descriptive-analytical in terms of method and applied research in terms of
nature. The method of collecting information is collected by two library (document) and survey (field)
methods; In the survey method, primary data collection was done according to the research questions
through questionnaire design. The statistical population of this research is citizens and experts
(professors and graduate students in universities, research centers and departments, experts or
scientific experts and political-administrative managers of Khalkhal city) who have been determined
in various ways according to the objectives of the research and sampling from They have been done.
The statistical sample size was determined using the Cochrane method and the sampling method was
performed using the simple random method without replacement. Cronbach's test was also used to
measure the reliability and validity of the questionnaire. The statistical population of this research is
the number of households living in Khalkhal city and the sample size is fulfilled through Cochran's
formula. Through this formula, the sample size of 380 households was determined and the
questionnaire was distributed according to the household of each district. The sample size of experts'
research was collected by random sampling of 15 questionnaires. To achieve the objectives of the
research, documentary and field methods were used, emphasizing the completion of the questionnaire
among the sample households. After collecting data and field information, they have been analyzed in
the SPSS software environment. It should be noted that in the design of the questionnaire, a 5-point
Likert scale was used to measure the questions, and to analyze the data, statistical methods based on
the comparison of means, Cronbach's alpha, one-sample T-tests, Friedman and Spearman’s correlation
coefficient were used in the form of Super decision software. became. This research is carried out with
the intention of applying the results of its findings to solve specific problems and is an attempt to
answer a dilemma and a practical problem that exists in the real world, so the current research in terms
of purpose is one of the applied researches whose findings can be used to create a desirable model.
The resilience of Khalkhal city can be used to reduce the effects of earthquakes.

Results and Discussion

In this research, 4 dimensions including social, economic, institutional, physical-environmental
dimensions have been used to investigate the resilience of Khalkhal city with the approach and
attention to earthquake as one of the most important natural disasters. In order to analyze the region
and the statistical community, a questionnaire and various tests have been analyzed. So that the quality
of the items of social resilience dimensions indicators with an average of 2.92 according to the experts
has a more unfavorable situation than the rest of the indicators, and meanwhile the institutional index
with an average of 2.11 has a favorable situation. Therefore, it can be claimed that the institutional
resilience index is the most important of The views of the respondents were; Also, according to the
result of the SPSS model, it can be stated that the central part of Khalkhal city is in low resilience and
is prone to earthquakes.
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Conclusion

A city is considered fully resilient when all the components, indicators and dimensions of resilience in
that city are in a better condition and are being improved, and perhaps the uneven improvement of
various dimensions of urban resilience will not lead to the resilience of the entire city and its people.

In the current research, using standard indicators, the vulnerability of Khalkhal city was determined,
and taking into account the results of the methods and combining them with the geographic
information system, the vulnerability map of the city was drawn. Looking at Figure 5, which is the
output of SPSS model, it can be said that the central part of Khalkhal city is in low resilience and is
prone to earthquakes. In general, according to the above map, many parts of the city of Khalkhal are in
medium resilience (yellow) and very few parts of Khalkhal are in very poor resilience (red). It was
also found that the conditions of the central core of Khalkhal city are unsuitable and during an
earthquake, it will cause casualties and financial damages. These neighborhoods correspond to the
worn-out and old texture of the outskirts of the city, which are in unfavorable conditions and are
seriously vulnerable.

The current study shows that the level of resilience of the existing situation in Khalkhal city in social,
economic, institutional and physical environmental dimensions is not evaluated favorably and with the
change of each of the dimensions, the level of resilience of households also changes.

By using the questionnaire in the data analysis unit of the spss environment, the results obtained
through statistical tests showed that the Cronbach's alpha of the entire questionnaire of this research is
equal to 0.953 (more than 0.7), which indicates that the questionnaire has excellent reliability, also in
The section for determining the quality status of the items, the questionnaire questions were examined
based on the determined dimensions and showed that none of the indicators and items of the
dimensions of resilience in Khalkhal city are in average or higher conditions.

Further, the results of the Friedman test show that the social index with an average of 2.92 has a more
unfavorable situation than the rest of the indicators according to the experts, while the institutional
index with an average of 2.11 has a favorable situation. In addition to the mentioned cases in the
implementation of urban resilience, according to the single-sample parametric test, social criteria with
an average of 2.56 (first priority), physical-environmental criteria with an average of 2.50 (second
priority), economic criteria with an average of 2.49 (third priority) and institutional criteria with an
average 2.44 (last priority) have an effective role on the efficiency of urban resilience in Khalkhal city,
which can contribute to sustainable urban development; Therefore, at the 95% confidence level, it can
be claimed that the state of resilience indicators in the studied area is less resilient in the face of
earthquake and the state of these variables (dimensions) is significantly lower than average level of 3.
In the end, Spearman’s correlation coefficient was tested and the results obtained that there is a
significant relationship between the components and the resilience of Khalkhal city through statistical
tests, showed that there is a significant relationship between the level of resilience and the social,
economic, and physical institutional components. In other words, according to the Spearman
correlation coefficient, there is a significant relationship between the dimensions and a strong positive
correlation. In other words, the higher the level of the mentioned components among the citizens, the
higher the level of resilience. The results of the investigation and the research of other researchers can
lead to lessons in the preparation of increasing resilience against reactions and crises. In such a way
that the safety of the city against risks is considered as a goal at all levels of planning, which reduces
vulnerability and increases resilience in cities. Suggestions to increase the resilience of Khalkhal city
are shown in Table 18.
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