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Considering that it is not possible to prevent the occurrence of an
earthquake or the time of its occurrence cannot be predicted, but with the
help of the science of future studies, it is possible to prepare for an
earthquake and provide solutions to deal with it or reduce its
vulnerability. The current research has analyzed the variables of physical
resilience in Kermanshah metropolis by using the technique of cross-
effects analysis, which is one of the common and accepted methods of
future studies, and by using Micmac software. For this purpose, first, by
studying the available documents, all the factors affecting physical
resilience against earthquake risk were analyzed and investigated, and
using the Delphi method, 20 variables were extracted as primary variables
influencing the promotion of physical resilience against earthquake risk.
The data was analyzed using the interaction/structural effects analysis
method by Micmac software. The results of the research show that
Kermanshah metropolis has an unstable system according to the
dispersion of variables, and five categories (influential, bimodal,
regulatory, and influential and independent variables) can be identified in
the dispersion plane. Finally, among the 20 identified variables, after
examining the extent and how these variables affect each other and the
future state of the physical resilience of Kermanshah metropolis with
direct and indirect methods, 7 key factors were identified, respectively:
building density; distance from the fault; population density; topography;
access to main roads; The quality of buildings and the reconstruction and
improvement of unstable buildings, which play the greatest role in
improving physical resilience against the risk of earthquakes in
Kermanshah metropolis. Following are suggestions based on these key
drivers.
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Extended Abstract

Introduction

Considering the nature of natural crises and the
process of managing them over time, before
planning and preparing for crises, with a Futures
studies perspective, a logical and practical
relationship should be established between the
type of future and the nature of natural crises (11).
Therefore, one of the new approaches that can
lead to the reduction of financial vulnerability
and loss of life during natural and human crises
such as earthquakes is the Futures studies
approach (17). In fact, disaster response planning
using Futures studies methods can be one of the
best optimal management techniques in the future
where a crisis may occur at any moment (42).
Due to the fact that it is not possible to prevent
the occurrence of an earthquake or the time of its
occurrence cannot be predicted, but with the help
of the science of Futures studies, it is possible to
prepare for an earthquake and find ways to deal
with it or reduce its vulnerability. The
presentation of these solutions will increase
initiatives and ideas for strengthening and
resilience of the city against earthquakes.
Therefore, the current research aims to identify
the key drivers and the most important factors
affecting the physical resilience of the
Kermanshah metropolis against the risk of an
earthquake with a Futures studies approach and
to investigate the extent and how these factors
affect each other and the future state of the
Kermanshah metropolis, which in fact it provides
the context for developing scenarios in the next
stages, as well as developing strategies, planning
and policy making to achieve the desired
scenarios.

Methodology

This research method of the current research is
descriptive-analytical in nature and practical in
terms of purpose. The collection of information is
based on the combination of documentary
methods and field studies. The main source and
basis of analysis data are the opinions of experts
and specialists. In this research, first, with a
systematic and structural view, the theoretical
literature review in the field of physical resilience
against earthquakes was discussed, then based on

the theoretical foundations and using the Delphi
method was extracted the influential indicators
and variables in the field of physical resilience
against earthquakes were determined. In the
analysis and analysis section of the information
collected in the current research, MICMAC
software was used to analyze the results related
to the future study of experts' opinions, in this
research, the experts included 29 urban experts
and specialists, affiliated organizations, and
university specialists (professors and students).
PhD who have research work in the field of
resilience) were in the fields of urban planning
and management in Kermanshah metropolis. In
this way, after selecting the experts and
explaining the problem to them, a questionnaire
was prepared and sent to the experts. Finally, by
preparing a 20 x 20 matrix with the help of the
MICMAC  future-research  program, the
propelling forces were analyzed and in the second
stage, using the technique of mutual effects of
scoring, finally, the propelling and key factors of
increasing physical resilience against earthquake
risk were analyzed according to Impact score and
direct impact were selected.

Results and Discussion

Based on the above-mentioned Delphi method,
20 variables have been identified as effective
factors in improving physical resilience against
the risk of earthquakes in Kermanshah
metropolis, and then the structural analysis
method was used by MICMAC software to
extract the drivers. A key influencing the future
state of the studied environment was used. The
relationship between 20 items identified as
effective in promoting physical resilience against
earthquake hazards has been evaluated using the
mutual effects matrix method and evaluated by
expert experts, and their degree of influence and
mutual influence has been scored. The degree of
relationship between items is measured with
numbers between 0 and 3. The number zero
means "no effect”, the number one means "weak
effect”, the number two means "medium effect"
and the number three means "high effect”. The
dimensions of the matrix for the analysis of the
mutual effects of the items in this research are (20
x 20). The filling degree of this matrix is 66.75%,
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which indicates the high correlation and
influence of the variables on each other. In the
analysis of the relationships between the items in
this matrix, the number 133 is filled with zero,
which indicates that the corresponding variables
have no relationship. Among the 66.75%, filled
matrix, the number of 106 relationships was one,
which means that the factors had a weak
relationship with each other, the number of 107
relationships was two, which means that the
factors had an average relationship with each
other, and the number of 54 relationships was
three and this means that there was a lot of
influence between the mentioned items. It should
be noted that in this research, based on the
statistical indicators with 2 data rotations, the
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