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Abstract

Earthquake environmental issues can be generally assessed in the context of society and social issues. The purpose of
this study is to identify and determine the main dimensions and key factors affecting the management of a possible
earthquake crisis in the metropolitan city of Tehran with an emphasis on environmental resilience. This research has
been done through documentary studies and a questionnaire in which 51 experts and researchers have presented their
opinions on the importance of factors in the form of a questionnaire. The data extracted from the research have been
analyzed by combining the methods of mean, correlation, and interaction analysis and the key factors of crisis
management have been extracted. The results showed that 7 main dimensions, including 39 factors, have a decisive role
in earthquake crisis management in Tehran. The dimension of institutional-managerial resilience with a weight of 7.03
is in the 1st rank and the resilience of environmental resources with a weight of 6 is in the 7th rank. The results showed
that 5 factors include; Social capital, public participation, reconstruction, trust in government institutions and
organizations, and management style are among the 39 important factors that play a driving role in managing the
Tehran earthquake crisis and preserving the environment. Accordingly, the relevant authorities, in particular, need to
pay attention to the two components of social capital and public participation and to overcome the possible earthquake
crisis in Tehran, it is necessary to strengthen the dimensions of social capital among citizens, to provide public
participation. Accelerate the reconstruction of earthquake damage, strengthen the city's physical infrastructure, and
ultimately make the management body more efficient in managing the environmental consequences of the earthquake
crisis in Tehran.
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Extended Abstract

Introduction

The study of natural hazards has become one of the main concerns of urban planners and managers in recent
years. Disaster management perspectives and theories seek to create resilient societies in the face of natural
hazards, and resilience is now seen as a way to strengthen societies using their capacities. Because resilience
is difficult to measure in absolute terms, it seems that identifying and enhancing the impact indicators in an
environment plays an important role in reducing risks. Factors affecting seismic vulnerability can be studied
in three dimensions: social, environmental, and physical (Yarian et al., 2020). Knowing that nothing can be
done to prevent an earthquake, it is necessary to draw on past experiences (Nola, 2018). The threat of
earthquakes in a metropolis like Tehran should be taken seriously and comprehensive and coherent research
should be done on ways to increase Tehran's welfare. Environmental problems are one of the main problems
of the city during an earthquake. Earthquakes can cause damage to infrastructure and the environment, which
can be considered secondary damage equal to or even greater than the seismic event itself in each region.
Earthquakes may disrupt key environmental functions such as biodiversity, water, and soil protection. It also
degrades vegetation and biodiversity and pollutes water resources. it is necessary to pay serious attention to
increasing urban resilience against accidents to manage the earthquake crisis along with reducing
vulnerability with physical and infrastructural resilience (Aslani and Amini Hosseini, 2019). A resilient and
accident-resistant city is a city whose citizens have full cooperation and cooperation with city managers and
municipalities based on their capacities and capabilities in decision-making and urban plans. It is a resilient
city whose dangers are identified promptly and appropriate planning and measures are taken to protect the
lives and property of the people, cultural heritage, and social capital. Components and variables affecting
earthquake management are not independent but are themselves affected by other variables, which adds to
the complexity of problem-solving (Rezaian Fihbashi and Marzban, 2020). Ignoring uncertainties also leads
to the inability of urban management to take corrective action and achieve a sustainable position (Heidari et
al., 2019). Consistent and resilient futuristic strategies allow local governments. So that their citizens can
face possible incidents and events in the best possible way (Zare Ahmadabadi and Khakshour, 2016).
Identifying the impressive and impact factors can be of great help in managing the earthquake crisis, so in
this study, while examining the indicators of a possible earthquake crisis in Tehran and emphasizing the
sensitive conditions of Tehran, recognizing the main factors and components affecting increasing and
decreasing damages and losses has been the main purpose of the research. In this study, the role of
environmental resilience in earthquake crisis management has been shown by emphasizing the role and
effectiveness of key drivers. Examining this position will help to think of solutions and adopt precise policies
and programs to manage the earthquake situation and provide strategic and operational solutions to better
deal with the possible situation

Materials and methods

Data were explored using quantitative and qualitative content analysis or content analysis, which are
methods of extracting meanings from texts. The validity of the method of data analysis and extraction from
specialized texts was confirmed by experts and the reliability of the research was ensured using Cronbach's
alpha coefficient. After identifying the main components affecting resilience as hidden components, the
effective subcomponents have been grouped as explicit subcomponents using expert opinions. In this
research, using a questionnaire and structural equation analysis, the effectiveness of obvious components in
earthquake crisis management has been determined. The components and factors influencing and
determining resilience in the environmental management of the crisis caused by a possible earthquake in
Tehran were explored through library studies. The validity of the method of data analysis and extraction
from specialized texts was confirmed by experts and by using the opinions of experts, the identified
components were investigated regarding the city of Tehran. Then, with the researcher-made questionnaire
approach, important components were determined from all the identified components. In this study, after
determining the main components affecting resilience as hidden components, the effective subcomponents
have been grouped as explicit subcomponents using expert opinions. the effectiveness of obvious
components in earthquake crisis management has been determined by using a questionnaire and structural
equation analysis. Considering that the results of this research can be used as an operational model in the
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field of crisis management and increase awareness and knowledge development, it has a development
orientation. To identify the factors affecting earthquake crisis management, the most appropriate method is
to use the Delphi method with a wide range of specialists in different areas of Tehran. Due to the prevalence
of coronavirus due to Covid virus 19 and the need to comply with quarantine regulations at the time of this
study, Delphi has faced limitations that have made it easier to work and achieve a similar result at a lower
cost than the combined method for extraction. Therefore, in this study, as mentioned, the list of all
components was extracted by reviewing the literature and research background, which included a total of 76
factors. Then, these factors were reviewed and finalized with the help of a panel of experts consisting of 9
people. In the second stage, to screen and select the important factors, a questionnaire in the range of 9 from
1 (low importance) to 9 (very high importance) To determine the degree of importance of 76 factors, were
adjusted and distributed among researchers. The statistical population in this study was experts and experts
and university professors in various fields including environment, sociology, geology, futures research,
psychology, education, urban planning, and crisis management. Finally, 51 experts answered the
guestionnaire. The reliability of the questionnaire questions (subcomponents), which consisted of multiple
Likert scale options, was assessed using Cronbach's alpha method. Cronbach's alpha coefficient greater than
0.7 indicates the reliability of the questionnaire (Mohammad Beigi et al., 2014; Helms et al., 2006) wh ich
for this study was 0.951. Examination of the effect of each subcomponent on alpha coefficient showed that
there was no alpha coefficient reducing subcomponent among the questionnaire questions (table not
provided). Assessing the reliability of the questionnaire questions using Cronbach's alpha method, the value
of 0.951 was obtained, which is more than 0.7 and indicates the reliability of the questionnaire (Helms et al.,
2006) and there was no factor reducing the alpha coefficient among the questionnaire questions.

Results

Earthquake crisis management can be achieved in the form of 7 main dimensions of resilience. Each major
dimension of self-resilience is affected by several components that are included in the set of effective factors.
To examine the main dimensions of resilience, it is necessary to identify the components that affect them. In
this regard, for each major dimension of resilience, the relevant factors were identified; 1- Economic
resources (Er) with 8 factors, 2- Physical-infrastructural resources (Pi) with 9 factors, 3- Socio-cultural
resources (Sc) with 16 factors, 4- Resources Environment (En) with 20 factors, 5- Institutional-managerial
resilience (Im) with 15 factors, 6- Religious resilience (R) with 3 factors, and 7- Psychological resilience (P)
With 5 factors and a total of 76 factors affecting earthquake crisis management were identified. The items
such as reconstruction, social capital, and public participation that are considered as "risk factors" and have a
high capacity to become key factors, and the factor of dealing with social anomalies during earthquakes is
classified as "target factor”. The degree of its effectiveness is more than its effectiveness and the desired
goals of the system can be achieved by planning and applying changes. In the final analysis, among 39
important influential components in Tehran earthquake crisis management, four factors were selected as key
components affecting earthquake management from the direct impact matrix and compared with the four key
components resulting from the indirect impact matrix. This shows that among the key factors in the two
matrices, three factors have been repeated by changing the rank in both direct and indirect effects matrices,
and the factor "trust in government institutions and organizations” in the indirect effects matrix and the
"reconstruction” factor has no direct effect on the matrix. Therefore, three effective factors in the matrix are
based on direct and indirect effects, and two indirect factors are added to the direct and indirect effects
matrix, as a result, five key factors affecting earthquake crisis management are the basis of the environmental
protection strategy. Accordingly, environmental sustainability is affected by social capital with a weight of 3,
public participation with a weight of 3, reconstruction with a weight of 2, and the way of management and
trust in institutions with a weight of 1.

Discussion and conclusion

The results showed that earthquake crisis management in Tehran is under the control of 7 main dimensions
of resilience, including; Institutional-managerial resilience with 15 factors, socio-cultural resource resilience
with 16 factors, physical-infrastructural resource with 9 factors, environmental resource resilience with 20
factors, religious resilience with 3 factors and resilience - Psychological covers with 5 factors. According to
the type and importance of the subject, 39 factors out of 76 factors were identified as important factors. By
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creating an interaction matrix, key factors were identified among the important factors. Based on 1521 values
calculated in the initial matrix of interactions by elites and experts, 166 items with high impact, 190 items
with medium impact, and 194 items with low impact, 839 items were evaluated as ineffective. According to
the research findings, the factors of management style, coordination between institutions, social capital, and
implementation of laws and regulations, with a score of 63, 53, 51, and 49, respectively, had the highest
direct impact on other factors. Also, the factors of dealing with social anomalies during earthquakes,
environmental sustainability, social capital, and public participation in earthquake crisis management with
scores of 52, 47, 44, and 44 had the most direct impact on other factors. In examining the potential direct
effects, the results showed that public participation with a score of 55 is also among the factors with a higher
impact. Examining the potential direct impact factors showed that the components of environmental
sustainability, social capital, response to social anomalies during earthquakes, and public participation with
scores of 61, 60, 58, and 56 have the most impact. Potential directness is another component. The variables
of management style, social capital, trust in government organizations, and information status with a score of
42598, 35194, 34429, and 33871, respectively, had the highest indirect impact on other variables. The 5
components of social capital, public participation, management, reconstruction, and trust in government
institutions and organizations are the key drivers in managing a possible earthquake crisis in the metropolis
of Tehran. The present study showed that the current situation of Tehran crisis management is unstable in the
structural analysis of the system. Therefore, success in achieving comprehensive goals of resilience and
environmental management of the earthquake crisis depends on effective interaction between key factors and
social capital with public participation is one of the key factors of social resilience in reducing the damage
caused by accidents and damage to the environment. Finally, it is suggested that the relevant authorities pay
special attention to the two components of social capital and public participation. Strengthen commitment,
responsibility, trust, honesty, understanding, and self-health among citizens, facilitate public participation,
plan and expedite the reconstruction of earthquake damage, and strengthen the city's physical infrastructure,
The management body should be more efficient in managing the environmental consequences of the
earthquake crisis in Tehran by improving its knowledge and level of preparedness.
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