https://gep.ui.ac.ir/?lang=en
Geography and Environmental Planning
E-ISSN: 2252- 0910
Document Type: Research Paper
Vol. 34, Issue 1, No.89, Spring 2023, pp. 1-3
Received: 09/01/2022 Accepted: 26/06/2022

Analysis of the Interaction of Resilience Variables of New Urban Habitations against
Earthquake Risk: A Case Study of Isfahan Metropolitan)

Fazlolah Karimi Ghotbabadi ¢, Ali Zangiabadi “~'2*
1- PhD Candidate, Department of Geography and Urban Planning, Faculty of Geography, University of Isfahan,
Isfahan, Iran
fkarimiO8@gmail.com

2- Associate Professor, Department of Geography and Urban Planning, Faculty of Geography, University of
Isfahan, Isfahan, Iran
a.zangiabadi@geo.ui.ac.ir

Abstract

Disaster resilience, which is actually how the geographical, economic, institutional, etc. capacities
of societies are affected by disasters, is one of the issues that should be considered in every society.
The purpose of this study is to analyze the interaction of effective variables on the resilience of new
urban Habitations in the urban area of Isfahan against earthquake risk. Considering the studied
components and the nature of the subject, the approach of this research is descriptive-analytical. The
statistical population of this study includes 6 new urban Habitations of Shahinshahr, Majlesi,
Sepahanshahr, Fooladshahr, Baharestan, and Shahid Keshvari. This research is applied in terms of
purpose and in the research literature section, information has been collected through documentary and
library methods. The results of direct matrix data analysis lead to the identification of the variables of
geographical environment diversity, level of knowledge about seismicity of habitat, and population
density as the most important variables and variables of severity, compensation capacity, and
proximity to the most important areas as the most important variable. Also, the results of indirect
matrix data analysis have shown that the variables of geographical environment diversity, level of
knowledge about seismicity of the region, and population density are the most important indirect
variables and the variables of severity, compensation capacity, and community-based risk
management are the most important non-influential variables.

Introduction
Among natural disasters, earthquakes are one of the most important natural disasters that pose a
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threat to the development of the society. Each year, it causes various physical, social, and economic
damage around the world. The consequences of an earthquake, both in terms of recurrence and in
terms of the damage it causes, affect society. Because, on the one hand, earthquakes contribute to the
lack of security for residents at risk, and on the other hand, they reduce the risk of achieving
sustainable development. Therefore, earthquakes, both psychologically and financially, due to the
speed of occurrence and the volume of destruction, have devastating effects and are at the forefront of
natural disasters. Until the 1980s, the dominant approach to crisis management worldwide was based
on reducing vulnerability, but since the 1980s, efforts have been made to change the prevailing crisis
management paradigm. Thus, the prevailing view has shifted from focusing solely on reducing
vulnerability to increasing disability resilience. In this new paradigm, the shift from reactivity to
deterrence and participation has changed. Meanwhile, analyzing the interaction of earthquake
resilience variables to identify key factors is one of the issues that should be considered in any society.
It is noteworthy that the type of attitude towards the issue of resilience and how it is analyzed, on the
one hand, plays a key role in how resilience recognizes the current situation and its causes, and on the
other hand, affects policies and measures to reduce risk and how to deal with it. Therefore, analyzing
the interaction of resilience variables against earthquakes and reducing their effects according to the
results will be of great importance.
Keywords: Resilience, Interaction, New Urban Habitations, Earthquake Risk, Isfahan Urban Area.
Methodology

Due to the studied components and the nature of the subject, the approach of this research is
descriptive-analytical. The interaction analysis method was used to analyze the data.
Interaction/structural interaction analysis is a method for analyzing the possible occurrence of an issue
in a predicted set. The probabilities of this can be adjusted by judgments about the potential for
interaction between the predicted subjects. In this study, using 86 variables in the form of 6 indicators,
the interaction of the studied resilience variables in the new urban Habitations of the Isfahan
metropolitan was analyzed using MIC Mac software.

Discussion

Preliminary analysis of the matrix data indicates that there are a total of 3496 relationships for the
matrix. Also, the degree of saturation of the matrix is %63.29, which indicates that the selected factors
have a relatively large and scattered effect on each other, and in fact, the system has been in an
unstable state. Out of 4791 evaluable relations in this matrix, 2778 relations have zero numbers, which
means that the factors have not affected or have not affected each other. Also, the studied matrix was
%100 desirable and optimized based on statistical indices with two data rotations. The results of direct
matrix data analysis have shown that the variables of geographical confinement diversity, level of
awareness about seismicity of the habitation, and population density with scores of 159, 158, and 146,
respectively. As the most important influential variables of the severity of the damage, compensation
capacity proximity to hazardous areas with 191, 162, and 157 points, respectively, have been
identified as the most important variables. In a cross-matrix, the sum of the row numbers of each
factor indicates the degree of influence, and the sum of its columns indicates the degree of influence of
that factor on other factors. Also, the results of indirect matrix data analysis have shown that the
variables of geographical environment diversity, level of knowledge about seismicity in the region,
and population density with scores of 1312373, 1272025, and 1200271, respectively, were the most
important indirect variables. Severity, damage capacity and compensation capacity, and community-
based risk management with scores of 15372702, 1298828, and 1298341, respectively, have been
identified as the most important indirectly affected variables. What can be understood from the
scattering plane of the variables affecting the resilience of new urban Habitations in the Isfahan
metropolitan, the concentration of most variables around the diagonal axis, which indicates the
instability of the system under study?
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Conclusion

In this study, using Mick Mac software, the effective variables on resilience forecasting of new
urban Habitations in the Isfahan urban area have been investigated. The results of direct matrix data
analysis have shown that the variables of geographical confinement diversity, level of awareness about
seismicity of habitat, and population density were the most important influential variables. Severity,
compensation capacity, and proximity were the most important risk areas. The analysis of indirect
matrix data has also shown that the variables of geographical environment diversity, level of
knowledge about seismicity of the region, and population density were the most important indirect
variables. The variables of the severity of the damage, and compensation capacity were the most
important indirectly affected risk-based risk management variables.
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Table 2- Specifications of Studied Habitations
(Statistics Center of Iran, Results of the 2016 census of Isfahan Province)
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Table 3- Preliminary analysis of direct matrix data and its statistics (Authors, 2021)
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Table 4- The extent of direct effects of the studied variables (Authors, 2021)
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Figure 2- Dispersion of variables and their place in the matrix of direct effects (Authors, 2021)
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Table 5- The extent of indirect effect of the studied variables (Authors, 2021)
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Figure 3- Dispersion of variables and their place in the indirect effect’s matrix (Authors, 2021)
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Figure 4- Schematic view of stable and unstable systems (Rabbani, 2012, p. 268)
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