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Today, governments take various strategies to reduce the effects of
natural hazards. Therefore, from the point of view of many
researchers, resilience is one of the most important issues to achieve
sustainability, who seek to create resilient societies against natural
hazards. Based on this, analyzing and increasing the resilience of
human and environmental systems against natural disasters is very
important on the way to sustainable development. The method of
collecting information in this research is mainly field and library
method was also used during the research. The main goal of this
research is to measure and spatially analyze the urban resilience
components of Khalkhal city from a natural point of view. In this
research, in order to analyze the relative importance of data and give
weight to the research indicators, the ANP network analysis model
(multi-criteria decision making) was used in the form of Super
Decision software, and in the environment of the Arc GIS geographic
information system, after preparing a vulnerability map for each
criterion, The final map of Khalkhal natural index is used in Arc GIS
software. According to the output of the GIS software, it can be said
that the western part of the city is naturally highly vulnerable and the
conditions of this part of the city are critical; Therefore, this causes an
increase in the number of human and financial losses during an
earthquake. In general, it can be said that in the studied area, all the
conditions and factors involved in the vulnerability to earthquakes
have worked together and caused the formation of areas with high
vulnerability.
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Extended Abstract

Introduction

Today's metropolises are always exposed to damage caused by natural hazards for various
reasons. These risks require immediate prevention and measures due to the many human and
financial damages. One of the most destructive and common natural disasters is the earthquake,
which has caused the greatest damage to human society from the past to the present day.

Several studies have been conducted in relation to the resilience and management of natural
hazards at home and abroad; Among these studies, we can refer to the researches of
Ebrahimzadeh et al. with the title of analysis on the vulnerability caused by earthquakes with
emphasis on providing the optimal model for the location of special uses for health care and
education, a case study of the worn out fabric of Tabriz city. Mansour Naimi et al.'s research
titled "Earthquake Risk Microzoning with Fuzzy Hierarchy Analysis Model in Zone 1 of Ahvaz
Metropolis”, Alexander with a research titled "Resilience against Earthquake", Kusumastoti et
al. Natural Indonesia as well as the doctoral thesis of Boston in relation to building resilience
through design with the approach of improving the efficiency of hospitals after earthquakes.
Resilience as a concept can be used for any community and any type of disorder, whether
natural, man-made or a combination of the two. The definition of resilience includes: 1. The
ability of a system to absorb damage and loss, without going out of normal state 2. The ability
of a system to organize and reorganize itself in different conditions 3. The ability of a system to
increase and create Capacity to learn and strengthen its adaptability.Vulnerability is the
possibility that a person or group is exposed to the incompatible effects of a hazard, which is
actually an interaction between spatial hazards and social forms of societies.

One of the goals of this project is to provide solutions to improve resilience according to the
results and the strengths and weaknesses of Khalkhal city. Knowing the characteristics of the
resilient city, measuring the level of urban resilience and also determining the effective methods
of evaluating the resilience of Khalkhal city are among the main reasons for conducting the
present research.

Methodology

The method of collecting information in this research is mainly field and library method was
also used during the research. In this research, first, the theoretical framework of the research
was done by collecting information using documentary studies.In the following, in order to
check the degree of resilience of the studied cities by examining previous researches, criteria
and sub-criteria of resilience were determined; Then, in order to analyze the data, from
weighting to the research indicators, the ANP network analysis model was used in the form of
Super Decision software, and in the Arc GIS environment, after preparing a vulnerability map
for each criterion, using the technique of layer weighting and scoring the main and sub criteria.
Its criteria have been used to prepare the final map of the natural index of Khalkhal city in Arc
GIS software.Considering that some criteria are more important than other criteria and had a
decisive role in the physical resilience of the city, a questionnaire was prepared to determine the
relative importance of each of the indicators and it was distributed and completed among 15
expert experts.

Results and Discussion

It should be mentioned here that in order to evaluate the natural resilience of Khalkhal city, all
the layers and sub-criteria effective in the natural resilience of the region, which was the result
of applying the weights obtained from ANP in the GIS environment, were analyzed and
integrated, and then after standardizing all the indicators and using From the weight obtained
from the network analysis model (ANP), standard balanced maps were prepared and finally
zoning of resilient urban spaces. Therefore, at this stage, the resilience of the natural dimension
was calculated using the Raster Calculator tool to be used in the final zoning of this dimension
of resilience. This process was carried out for each index, and finally, the general natural
resilience map of Khalkhal city, which is the result of combining 8 sub-criteria of the research,
was extracted.

Conclusion
In the researches that are formed with the aim of analyzing the state of resilience, the most



important issue that should be paid attention to is the analysis of vulnerability and the
recognition of upcoming threats in order to identify the capacity and capabilities of resilience.
The city of Khalkhal has little resilience against the earthquake crisis due to its geographical and
tectonic location, numerous active faults, the irregular growth of the city in the boundaries of
the faults and unstable lands, so planning to deal with this risk is considered vital. The current
research aims to measure and evaluate the natural resilience of Khalkhal city against different
earthquake intensities and to achieve the first step of planning to deal with the earthquake crisis,
which is to identify the overall resilience of the city. In this research, using standard indicators,
the degree of vulnerability of Khalkhal city has been determined, and taking into account the
results of the methods and combining them with the geographic information system, the
vulnerability map of the city has been drawn. According to the final map, which is the output of
GIS software, it can be said that the western part of the city is naturally highly vulnerable. In the
current research, it was determined that the conditions in the western part of Khalkhal city are
critical and during an earthquake, the number of casualties and financial damages will be high.
Finally, in this thesis, the obtained results showed that the method used in the research was able
to evaluate the studied area well and showed the vulnerable parts, which mostly include the
western areas of Khalkhal city, in the final map.
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