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Achieving sustainability in rural settlements across various dimensions—
economic, social, cultural, and political—both directly and indirectly depends
on their spatial positioning and distribution. Therefore, a precise understanding
of the location and spatial distribution of rural settlements is foundational for
discussions and programs related to rural sustainability, while also determining
their vulnerability to hazards and sustainable rural development initiatives.
This study investigates the impact of spatial location on the vulnerability of
rural settlements in Zirkouh County. The research is applied in nature and
employs a descriptive and survey-based methodology. According to the 2016
census, Zirkouh County comprises 84 villages with over 20 households, all of
which were included in the study. The vulnerability of these villages was
assessed across environmental-physical, economic, and social dimensions,
utilizing indicators derived from previous studies. Data analysis was
conducted using SPSS software, employing statistical tests including T-tests,
the Binomial Test, Pearson correlation coefficient, Spearman correlation
coefficient, and cluster analysis. The results indicate that the studied villages
exhibit a dispersed and decentralized distribution within Zirkouh County.
Significant differences in vulnerability were observed based on proximity to
hazard-prone areas (fault lines, riverbeds, etc.) and crisis management centers
and infrastructure (urban centers, transportation routes, etc.), which reflect
their spatial positioning. The Binomial Test results suggest that the villages'
vulnerability is rated as moderate to high. However, Pearson correlation
analysis revealed no significant relationship between spatial location and the
level of vulnerability among the rural settlements in Zirkouh County.
Additionally, the differences in vulnerability levels among the villages were
not statistically significant. Spearman correlation analysis further indicated
that the spatial location of rural settlements, in terms of distance to fault lines,
rivers, main roads, borders, urban centers, and provincial capitals, does not
significantly correlate with vulnerability across environmental-physical,
economic, and social dimensions. Thus, it can be concluded that the current
planning and crisis management systems regarding rural settlements in
Zirkouh County have not adequately considered spatial differences in relation
to proximity to hazard zones. In other words, during potential hazard events,
the accumulation of damage and the emergence of crises in rural areas will be
exacerbated due to the lack of current planning.
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Extended Abstract

Introduction

The vulnerability of rural settlements is increasing due to inadequate infrastructure and existing
social-economic inequalities, making them more susceptible to natural hazards. Every year, the
frequency of natural disasters worldwide leaves countless people homeless. In 2013 alone, over
73,954 people lost their lives due to natural disasters, and more than 2.9 million lost their homes. In
Iran's diverse geographical landscape, approximately 68,000 villages are exposed to various natural
threats such as floods, earthquakes, and droughts. Rural areas, closely tied to their environment and
having limited capacity to cope with these hazards, are more vulnerable and have lower resilience
compared to urban areas. Southern Khorasan Province is among the most hazard-prone areas in the
country, facing threats like floods, earthquakes, droughts, and frost. The Zirkouh County, located in
northeastern Khorasan and characterized by numerous scattered villages, has repeatedly
experienced significant damage from these environmental crises. Despite the importance of
understanding the spatial location of rural settlements and their vulnerability to environmental
hazards, there has been no comprehensive research on this topic in the studied area. This
understanding is crucial for effective planning and management of environmental crises in
vulnerable regions.Therefore, the main objective of this paper is to study and analyze the impact of
spatial location on the vulnerability of spaces, aiming to aid the planning and crisis management
system in identifying the factors involved in assessing the risk levels in rural settlements of Zirkouh
County. This research seeks to answer the following questions: How do the vulnerability levels of
rural settlements in Zirkouh County differ from one another? What is the relationship between the
spatial location of these rural settlements and their vulnerability levels?

Methodology

This study is applied in its purpose and descriptive-analytical in its nature and method. According
to the 2016 census, there are a total of 97 populated villages in the Zirkouh County, with 84
settlements having more than 20 households and being recognized as administrative villages. This
research was conducted using a comprehensive enumeration method. In each village, a researcher-
designed questionnaire was completed with the involvement of available experts and informants,
typically comprising the village mayor and members of the Islamic Council. Consequently, a total
of 84 questionnaires were collected, usually recording the personal information of the mayor or the
individual with the most responsibility or knowledge regarding the village as the respondent. To
carry out the research, four variables were utilized based on previous studies: environmental-
physical vulnerability, economic vulnerability, social vulnerability, and the spatial location of the
villages, along with 81 indicators. To expedite and facilitate the analysis of the collected data, each
of the components was coded and subsequently processed using statistical software, namely Excel
and SPSS. For the purpose of presenting and analyzing the data, descriptive statistics of the studied
indicators were first provided through frequency tables, followed by inferential analysis of the
research findings using one-sample T-tests, the binomial test, Pearson correlation, Spearman rank
correlation, and cluster analysis.

Results and Discussion

The main variables in this study are the "Spatial Location of the Village," "Environmental-Physical
Vulnerability,” "Economic Vulnerability,” and "Social Vulnerability." The variable "Spatial
Location of the Village" is constructed based on the following factors: "Village Typology,"
"Distance to the County Center,” "Distance to Watercourses or Rivers,"” "Available Water
Resources,” "Distance to Major Roads,” "Distance to Borders,” and "Distance to Fault Lines.”
Among these factors, "Village Typology" and "Available Water Resources” are qualitative, while
the remaining variables are quantitative and non-normally distributed.

For the three variables— "Environmental-Physical Vulnerability,” "Economic Vulnerability," and
"Social Vulnerability"— 26, 24, and 24 indicators have been defined in the questionnaire,
respectively. The average responses to these indicators represent each variable. Since each of the
indicators has an ordinal scale, the tests related to these indicators will be non-parametric, while the
data for the four latent variables— "Spatial Location of the Village," "Environmental-Physical



Vulnerability," "Economic Vulnerability," and "Social Vulnerability"— possess a quantitative
scale. Accordingly, the data concerning these variables follow a normal distribution, allowing for
the use of parametric tests in their inferential analysis.

The assessment of the studied rural settlements indicates that the environmental-physical and
economic vulnerabilities are at a moderate level, while social vulnerability is below average.

The ranking of villages in the Zirkouh County based on overall vulnerability (a combination of
environmental-physical, economic, and social indicators) using cluster analysis demonstrates that
most of the vulnerable rural settlements are concentrated in the southern part of Zirkouh County,
specifically in the Zahan and Zirkouh sections.

Results showed that the variable of spatial location has no significant relationship with the
dimensions of vulnerability. Additionally, the spatial location of the rural settlements, in terms of
distance to fault lines, distance to rivers, distance to major roads, distance to borders, distance to
the city center, and distance to the provincial center has no significant relationship with
vulnerability across various dimensions. Furthermore, the average dimensions of vulnerability
across different typologies (flat, mountainous, foothill) do not show significant differences.
However, the average environmental-physical vulnerability shows significant differences among
the various levels of available water resources (such as wells, ganats, springs, and rivers). No
significant differences were observed in terms of economic and social vulnerability.

Notably, the average environmental-physical vulnerability for wells is greater than the average for
rivers, the average vulnerability for ganats is greater than for springs, and the average vulnerability
for ganats is also greater than that for rivers.

Conclusion

In conclusion, the current crisis management and planning system concerning the rural settlements
of Zirkouh County has largely neglected the spatial differences related to proximity to hazard
zones. Consequently, during potential disaster events, the accumulation of damages and the
production of crises in rural areas will be exacerbated due to the existing lack of planning. The
components of human geographical capacity in Zirkouh County currently do not provide a
satisfactory level of protection against risk reduction. These components include: limited access for
residents to essential facilities, the absence of sociological studies on natural hazards, a lack of
education for the rural community in terms of prevention and safety during potential disasters, and
inadequate planning for sheltering residents of rural settlements in safer areas during crises.
Therefore, it is imperative to take actions aimed at improving these aspects to enhance the
resilience and safety of the rural population in Zirkouh County against potential hazards.
Addressing these issues will not only help mitigate the impact of disasters but also promote
sustainable development in the region.
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