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Abstract

With the expansion of urbanization and the increase in the number of large cities, especially in
developing countries such as Iran, the concentration of population and the increase of
environmental and economic burdens have led to the acceptance of diverse roles and functions for
cities. The threat of earthquake as one of the main problems of cities in these countries, especially
in urban areas, is facing an increasing trend. In recent years, the approach of resilience instead of
vulnerability has become more important. The purpose of resilience is to reduce the vulnerability of
communities and strengthen their abilities to deal with risks caused by natural disasters. Analyzing
the relationship between resilience and reducing the effects of earthquakes is very important, and its
main emphasis is on strengthening resilience. This research aims to analyze the factors affecting the
resilience of informal settlements against natural hazards such as earthquakes in the neighborhood
of Shaheed Bosh, and focuses on reducing long-term vulnerability and its relationship with
development. The infrastructural and physical dimensions of resilience are examined in this
research and solutions are provided to achieve its goals. For data analysis, Smart_PLS software was
used to evaluate and model structural equations. The results show that as the institutional capacity
decreases, the physical resilience indices change significantly.

Key words: informal settlement, physical resilience, vulnerability, urbanization

Introduction

Unplanned and irregular physical expansion of cities is one of the major challenges of urbanization
in the Third World in contemporary times. Over a continuous process, the physical boundaries and
built-up spaces of a city expand both vertically and horizontally in terms of quantity and quality,
and if this growth is rapid and unplanned, it leads to a disproportionate combination of problematic
urban spaces (Charlton & Klug, 2017).(

Cities, as the most concentrated human settlements, gain special importance because, due to the
high volume of investment and the concentration of numerous economic and social facilities, they
incur greater losses when faced with earthquakes.
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One of the marginalized settlements in Mashhad is Shahid Ma’ghoul in District 6. Covering an area
of 64.2 hectares, this neighborhood is home to a large number of residents and suffers from
inadequate urban services and low quality of life, making it one of the most challenging
neighborhoods in terms of urban resilience. Therefore, the necessity and importance of studying the
resilience of informal settlements against natural hazards, particularly earthquakes, becomes
increasingly evident.

Materials and Methods

This research is applied in nature and follows a descriptive-analytical approach, employing
Structural Equation Modeling (SEM). The statistical population includes the residents and experts
related to Shahid Ma’ghoul neighborhood in Mashhad. Data were collected through both library
studies and fieldwork (questionnaires). Smart-PLS software was used to analyze the data and test
the research hypotheses. This software was chosen due to its capability to model complex
relationships between latent and observed variables. The analysis procedure included evaluating the
measurement model (reliability and validity assessment) and the structural model (scenario
testing).In this study, Structural Equation Modeling (SEM) was employed using Smart-PLS. For
data analysis, the bootstrapping algorithm was applied to examine the significance of path
coefficients (t-value) and model fit. Evaluation criteria included outer loadings to assess the quality
of indicators, outer weights to determine the contribution of each variable, and the CV-Red index to
measure overall model quality (Arefi, 2018). The data were also managed and analyzed using SPSS
and Microsoft Office. After determining the quantitative pattern of physical resilience of the
informal settlement against earthquakes, appropriate statistical tests were applied based on the type
and nature of the data. Accordingly, management interventions carried out over the years can be
effectively compared.

Discussion and results

In this section, the T-statistic was calculated using the bootstrapping algorithm. If the T-statistic
exceeds 1.96, it indicates the validity of the relationship between constructs and, consequently,
confirms the research scenarios at a 95% confidence level (the significance thresholds at 99% and
99.9% confidence levels are 2.58 and 3.27, respectively.

Path Coefficients To calculate the path coefficients between constructs, the PLS algorithm is used.
Standardized coefficients between independent and dependent variables indicate the percentage of
variance in the dependent variable explained by the independent variable. Path coefficients above
0.6 indicate a strong relationship between the two variables; coefficients between 0.3 and 0.6
indicate a moderate relationship, and coefficients below 0.3 indicate a weak relationship.

To analyze the factors affecting the resilience of informal settlements against earthquake-induced
hazards, three research scenarios were proposed.

Conclusion

Based on the model fit results and the evaluation of the standardized components of the social
capital variable, it can be concluded that the components of cost flexibility, implementation
flexibility, adaptability, and recovery (resilience) explain the social capital variable in the physical
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resilience pattern model of informal settlements against earthquakes: a case study of Shahid
Ma’ghoul neighborhood in Mashhad Similarly, based on the model fit results and the evaluation of
the standardized components of the necessary legal infrastructure variable, it can be concluded that
the components of extent, continuous improvement, effective communication, and human resources
explain the necessary legal infrastructure variable in the physical resilience pattern model of
informal settlements against earthquakes: a case study of Shahid Ma’ghoul neighborhood in

This research was conducted in three stages. In the first stage, the FCM technique was .Mashhad
used to obtain the final success matrix. In the second stage, the final success matrix was imported
into FCMapper software, and based on its results, three scenarios were analyzed. In the final stage,
.the fuzzy cognitive map diagram was drawn using MATLAB software.
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