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Abstract
The aim of the current research is to analyze the spatial status of the subjective indicators of
resilience in the informal settlements of Zahedan. The statistical population includes residents of three
neighborhoods: Karimabad, Qasimabad, and Shirabad. The reason for choosing these neighborhoods
is their high vulnerability to natural and human hazards. In order to realize the spatial dimension of the
research, spatial sampling was used in such a way that the studied neighborhoods were divided into
small zones using the sampling tool set and the create fishnet tool in GIS software, and a number of
guestionnaires were assigned to each zone depending on its population. The sample size was estimated
to be 384 people, which was distributed according to the population of each neighborhood and each
zone. Factor analysis tests and techniques, Pearson's correlation, one-way analysis of variance
(ANOVA), and Sheffe's post hoc test were used to analyze the questionnaire data, and GIS was used
to prepare the maps. The research results indicate that there is a significant difference in the researched
neighborhoods in terms of resilience indicators. In addition, the spatial sense of belonging index has
the greatest effect on the resilience of the studied area. The results of Pearson’s correlation show that
in the two neighborhoods of Karimabad and Shirabad, the highest correlation was between the two
variables of safety and health and the sense of belonging to the place. In the neighborhood of
Qasimabad, the highest correlation was between the two variables of knowledge and individual skill
and the improvement of the economic situation.
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Introduction

The issue of informal settlements is a form of settlement in which the optimal living function is at a
low level compared to other urban areas. Due to the fragility and high vulnerability of these
settlements against natural threats and social harms, their resilience (as one of the four goals of
regeneration) should be given serious attention. Most of these settlements are located in high-risk
areas such as rivers and mountain slopes where there is a possibility of landslides. This study
investigates the spatial status of the subjective indicators of resilience in the informal settlements of
District 4 of Zahedan City.

Materials and Methods

The present research is applied in terms of its purpose. In terms of nature and method, it is among
descriptive-analytical studies. In order to realize the spatial dimension of the research, spatial sampling
was used in such a way that the studied neighborhoods were divided into small zones using the
sampling tool set and the fishnet tool in GIS software, and a number of questionnaires belonged to
each zone depending on its population. The statistical population of the present study, which is
considered among the informal settlements of Zahedan City, includes the residents of three
neighborhoods: Karimabad, Qasimabad, and Shirabad. The reason for choosing these neighborhoods
is their high vulnerability to all kinds of natural and human hazards (the passage of the fundamental
fault near Mahdowa and the passage of the main roads of the city through the middle). It is one of the
natural and human hazards that threaten the area and its residents. The sample size was estimated to be
384 people, which was distributed according to the population of each neighborhood and each zone.
The validity of the questionnaire was evaluated using the opinions of supervisors, consultants, and
other experts in the urban area, and their corrective opinions were applied and finally confirmed. The
reliability of the questionnaire results was also measured using Cronbach's alpha, the value of which
was 0.814, which indicates the good reliability of the questionnaire. Also, factor analysis tests and
techniques, Pearson’s correlation, one-way analysis of variance (ANOVA), and Sheffe's post hoc test
were used to analyze the questionnaire data, and GIS was used to prepare the maps.

Research Findings

The results of the factor analysis show that the most important component affecting resilience in
the studied area is the sense of place belonging. On the other hand, the results obtained from Pearson's
correlation show that in the Karimabad neighborhood, the highest relationship exists between the two
variables of security and environmental health and the sense of place belonging. Also, in the
Qasimabad neighborhood, the relationship between the components of individual knowledge and skill
and the improvement of the economic situation is the strongest. In the Shirabad neighborhood, like
Karimabad, the relationship between the two variables of security and health and the sense of
belonging to the place is the most intense. The result of the analysis of variance, which was done to
compare the neighborhoods in terms of resilience indicators, shows that there is a significant
difference between the neighborhoods under the study in terms of the three variables of access, place
belonging, and security and environmental health. Thus, the neighborhood of Karimabad, compared to
the two neighborhoods, has a more favorable relative situation.

Discussion of Results and Conclusion

The results of the spatial analysis indicate that the Karimabad neighborhood has a better condition
than the other two neighborhoods (Qasimabad and Shirabad). The reason for this can be found in the
implementation of regeneration programs. For example, if we look at the descriptive statistics, this
neighborhood has fewer residents who do not have ownership documents. Therefore, by granting
ownership documents and recognizing these neighborhoods, and on the other hand, by carrying out
regeneration measures in different dimensions, it is possible to improve the resilience of the target
neighborhoods.
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Figure 2: Informal settlements of Zahedan Figure 1: The location of the fault and the
city channel of the study area
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Table 3: Population characteristics of the studied areas and Zahedan city
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Figure 3: Location of the Study Area
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Table 4: Descriptive information (age, gender and education) of the studied neighborhoods of the city
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Table 5: Descriptive information (occupation, ownership and ownership documents) of the studied

neighborhoods
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Table 6: The total variance explained along with the eigenvalue in terms of the sum of rotations of
factor loadings
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Table 7: Factor analysis of the amount of factor loadings obtained from the matrix
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Table 8: Pearson correlation analysis of Karimabad neighborhood of Zahedan city
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Table 9: Pearson correlation analysis of gasim abad district, Zahedan city
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Table 10: pearson correlation analysis of shirabad district of Zahedan city
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Table 11: One-Way analysis of variance (Anova) to compare mean variables in target neighborhoods
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Table 12: Scheffe post hoc test

A HEPSY sble S o aloes s jasls
sl S P
4 R sLlauls
ALY e sUT s
Y SAT 3Ll S S sl
£4. SAT 3Ll auls
$q. KEAY ;UJ,:;:
A0 sble S Cdlig s ol
00A A Ll
O0A o Ul s

$231b 05 s asly (ol fow

G S G g 3 (oIl ol la el Bloda sddanllas 53500 Coandy pund (Gl bl Eash 5o
e o 4 et 3 Sl (Sslis (S0 35 4 03 50mn IS 45 i 5 s el 0 4 S 0 g oL
Uoen o 3,505 01 5 Sl pldd W ol A 35 5 o3l ol OF (gl asliiny (3l 035 a
Sl 53 85 e 5 0T 3 o8 505 5T 5 3Tl iy S5 Ao 53 4 o (5 gt s 2L S
58 g s S de Mows 53 iz (Sla o tns Sl a3l AT5L slaasls

(VE0) (g slaal tpie) oddanilias 63 gdoes Gl Gy it K
Figure 4: Resilience status of study area
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