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Revised: 23/09/2026 Accurately identifying environmental factors d i 7 resilience is essential for
Accepted: 29/09/2026  goveloping effective urban hazard mitigatio,=olicie  Notwithstanding its significance,
urban research in Tehran’s District 7 has large " rioritized technical and structural
dimensions, while under-examining ti. uerplay between neighborhood-scale
environmental indicators and local response < pacity. To address this gap, this study
aims to assess citizen resilience totural hazards, highlighting environmental
components across the neighborhoods of District 7, Tehran. This study is applied in
nature and follows a descripti: analytical approach. Data were collected through both
library and field research n=thou. The statistical population consists of the 312,002
residents of District 7, with a s¢. »le size of 384 determined using Cochran’s formula.
Quantitative data analysis was ¢’ ducted using Excel, GIS, and SPSS sofiware. The
validity of the questionnaire w > confirmed through face validity by 10 experts in the
fields of Geograprv-and U’ un Planning, while its reliability was verified using
Cronbach’s Alpha v.ith a ¢ zfficient of 0.750. Given the sample size and the Q-Q plot
analysis, the assumption + normality was met for parametric testing. Statistical methods
included the . 2-sami 2 t-test to assess neighborhood means, linear regression to
examine the impac’"  various dimensions on resilience, the CoCoSo multi-criteria
decision-making-odel for neighborhood ranking, and the K-Means clustering method
for grouping. The re. ~arch findings indicate that the overall resilience mean for District
7 (3.034) lies at ai intermediate level; however, this average conceals profound
structural disparities among the neighborhoods. The results from the CoCoSo model and
clustering reveal a significant gap in the distribution of resilience, positioning the
Abbasabad neighborhood within the ‘resilient cluster,” whereas the Gorgan, Aramaneh,
Dabestan, and Nezamabad neighborhoods are categorized within the ‘low-resilience
cluster. In conclusion, urban management should avoid a one-size-fits-all approach for
the district. Instead, it is imperative to develop an equity-based roadmap, prioritizing
resource allocation, physical regeneration, and the expansion of green infrastructure
toward the vulnerable clusters.
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Extended Abstract

Introduction

n the metropolis of Tehran, District 7 serves as a prominent example of an area where

challenges related to aging urban fabric, high population density, and limited per capita open
space can directly undermine residents’ resilience capacity during crises. A precise
understanding of the environmental components affecting :_si'“ence is a prerequisite for
formulating effective policies to mitigate urban risks. Despite the s._nificance of this issue,
many urban studies concerning Tehran’s District 7 have primarily focused on technical and
structural aspects, often neglecting the link between neighbor’ioc '-level environmental
indicators and citizens’ response capacity. Therefore, this searct . essential for assessing
citizens’ resilience with an emphasis on environmental co.. .ents. The findings can
provide a foundation for knowledge-based crisis manage. ... and, by identifying vulnerable
ecological indicators at the neighborhood level, offer oper’ .onal solutions to strengthen
community resilience and improve urban quality of life-"rring crisis situations. Accordingly,
the primary objective of this study is to assess the leve! o itizens’ resilience against natural
disasters, with an emphasis on environme' 2l factors in the neighborhoods of Tehran’s
District 7. The research hypothesis is formlateu s follows: ‘It appears that the dimensions
of Infrastructure and environmental health ha » the greatest impact on citizens’ resilience
against natural disasters.

Methodology

This research is applied in terms of obi stive and descriptive-analytical in nature. Data
collection was conducted through both 1brary research and fieldwork. Information for the
theoretical framework wa. ~cather 1 from published books and scientific articles,
demographic data and statistic.~ .re obtained from the Tehran Statistical Yearbook
(2024), and data concerning-neighborhoods as well as primary research data were
collected via a researcher-made 7uestionnaire. The statistical population consists of
residents of the neighborhoods ir Tehran’s District 7, which, according to the Tehran
Municipality demographic statistics (2016), has a population of 312,002. Based on the
Cochran formula with a 5% margin of error, the sample size was determined to be 384.
Data analysis was performed quantitatively using Excel and SPSS software. The validity
of the questionnaires was initially evaluated through the content validity method by 10
experts in geography, urban planning, and urban regional planning, and was subsequently
approved. Furthermore, Cronbach’s alpha test was utilized to assess the reliability of the
questionnaires; the results for 200 questionnaires yielded an alpha coefficient of 0.75,
indicating acceptable reliability as it exceeds the 0.70 threshold. To examine the normality
of the data, the Q-Q Plot was analyzed. Given the large sample size (384), the assumption
of normality for performing parametric tests is met, allowing for the use of such tests.
Therefore, a one-sample t-test was employed to examine the mean status of each
neighborhood, and multiple linear regression was used to investigate the influence of
various dimensions on resilience. Additionally, the CoCoSo decision-making model was
applied to rank the neighborhoods of District 7. To assign weights to the indicators, 6
experts in urban planning and design were consulted, and the OPA model was used to
determine the weight of each dimension. Finally, the K-Means clustering method was
used to categorize the neighborhoods, and the results were visualized using a Geographic
Information System. For the classification, four levels were defined: 1. Resilient, 2.
Relatively Resilient, 3. Semi-Resilient, and 4. Low-Resilience.
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Results and discussion

The results obtained from the CoCoSo model in Tehran’s District 7 confirm the existence of
a deep gap and significant heterogeneity in environmental resilience across neighborhoods,
which is consistent with the findings of Shiripour et al. (207 2) in the metropolis of Tabriz; both
studies demonstrate that spatial structure and population cow. atration profoundly influence
environmental resilience. While Shamsipour et al. (2024) emphas. = the instability of central
Tehran districts, the neighborhood-level analysis in this rese?=h reveals that vulnerability in
District 7 is not limited to central urban fabrics b=t is al. ' ghly evident in peripheral
neighborhoods. This heterogeneity aligns with the finding »of 7 mei et al. (2026), who identify
‘access to green space’ and ‘building quality’ as.+»~ core pillars of physical resilience.
Consequently, the lack of these components in the identi* :d low-resilience neighborhoods is
the primary cause of their susceptibility to hazards. Fui _imore, the alignment of these results
with the findings of Gankhaki et al. (2020) reg. .av 3 the importance of ‘pollution control’
indicates that in the dense urban fabric ¢f District 7, .eficiencies in pollutant management and
ecological infrastructure directly lead to a < -line in resilience indices against natural disasters
and a subsequent drop in the ranking o1 these 1.2ighborhoods. Ultimately, the findings of this
research suggest that enhancing reslience ‘n the vulnerable neighborhoods of District 7
requires more than mere physical il..ervar Jns; it necessitates a hybrid approach combining
‘participatory governance’ and ‘advar :d technologies.” While Mojadam et al. (2024)
emphasize the pivotal role of iustitu. _.s and governance’ in promoting resilience, the results
of this study demonstrate that co,  .ementary tools, such as digital technologies, must be
employed to bridge env, sonment. ~ _aps in vulnerable neighborhoods. In this regard, Rahmati’s
(2025) proposal to utilize “he 7 ctaverse and artificial intelligence as supporting tools for
managing climate crises (such as heat islands and flooding) can help reduce the vulnerability
of low-resilience neighboiuu s when integrated into sustainable urban policies. Therefore,
achieving optimal resilience i1 District 7 requires a transition from traditional management
toward a framework whers precise neighborhood-level rankings are coupled with
technological capabilities and robust governance structures.

Conclusion

The present study, by integrating quantitative approaches and multi-criteria modeling, was
able to provide an accurate depiction of the existing gaps in environmental resilience across
Tehran’s District 7. The findings obtained from the statistical tests and the CoCoSo model
showed that although the district’s overall mean resilience lies at a moderate level, this average
conceals profound spatial inequality. Specifically, while the Abbasabad neighborhood was
identified as resilient, the Gorgan and Nezamabad neighborhoods face serious structural and
ecological deficiencies. Overall, enhancing resilience in District 7 requires a shift from broad,
district-wide approaches toward precise, neighborhood-based interventions. The clustering
results indicate that urban management should not address the district through a one-size-fits-
all model. Instead, based on the findings of this study, it is necessary to develop an equity-
oriented roadmap in which resource allocation, physical regeneration, and the expansion of
green infrastructure are prioritized for vulnerable clusters, such as the Gorgan and Nezamabad
neighborhoods. In fact, this study demonstrated that improving environmental indicators alone
is insufficient to achieve a resilient district. Existing gaps between advantaged and vulnerable
neighborhoods must also be addressed through targeted physical and ecological policies in
order to ensure the district’s overall sustainability and resilience in the face of climate-related
crises.
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Table 3- Population share.and sample size of neighborhoods in Tehran's District 7
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Figure 1 - Study area
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Table 4- Area and population of neighborhoods in District 7 of Tehran Municipality
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Table 5- Resilience of residents in District 7 neighborhoods against natural crises, with an
emphasis on environmental components
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Table 6 — Resilience of District 7 residents against natural crises, with an emphasis on
environmental components
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Table 7- Explaining changes in the dependent variable (resilience) through training and
participation
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Table 8 — Analysis of variance forithe regression model between resilience and the education and
participation dimension
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Table 9 — Statistics for the regression model coefficients of the study

. . S
Colllne.arfty ISR PN )
Statistics o PR
t oz Jue
Solsbas S il s
VIF | Tolerance & B
REE!
_ _ Jeree o o/0T - VREA YA L oY G
Voo Voo eer o YUY /O ERLNVARN 3 9 e sl

Koilogi g b asloT



. . Eatad
Colllne.arfty 3l eyl b
Statistics o 3l k!
t oz Je
& lsbne Sl slas
VIF | Tolerance & B
3,1kl
VoA /44y eer o YVAAY «/OYY Ve e e Sl (Sa )l
w‘.l.ga K] ‘&Lﬂ}i}
VoA +/44Y WJeer o Y4/4Y +/oVe UAKAAEEVAR N

Las

(V820 (rngs slaasl c.»ﬂ)

Shls lallest a8 5 S 0ledl Ol g go 5 13 513 Y/0 B V/0 & sl pmygn e a1 s 4 &V Jgd illas

o2 e Al e 0 lade 5l 2aS a8 VIF jlade 58 ojled Joir Gillae pomen 5t JU o Sians 35
L A3l e O S5 BB A 035 U3 SO Slepd il & ool 13 e slo ite s ol
@l sy e Aoy AY/) &S el ol Klis Adjusted R Square jluis v ojled dsds 5 5505 cpl @ a5
ot (e Sl 5 (ol 5 5 aome St 5683 Il 5 s (sLad) Jaies Gl ie Lo 55 (55510)
2 M Slasmie cpl s L3 g 0/ 0 51 2aS (Ghllae el a1 s 4 A oplad J s ille iaman 0 o0
5000 5l glslae Clsd O3 b s @ o jleddois 4 a5 L alg s 5 350s (golsbae ﬂlj Wl g i
313 3y i Glabaly Mot 5 atisly Sla axte Ols 45 58 oL Ol 5 o b odlin jllial oy pb I (yioeon
a5 bk 4 23035 4 alsl 53 hls EMoms (sl 1 3l i leee Bl 5 L ey

MLL;A\' o)wd_g.}?cﬁmdﬂ)jd\ebé\s@‘cMé\}‘JﬂOPAJJﬂ)\cJW\L

OPA Jov puls -Vt Jyot
Table 10 - Results of OPA analysis
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Table 11 — Si and Pi in the neighborhoods of District 7
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Table 12- Output of the CoCoSo hybrid solution model analysis for the neighborhoods of

Tehran's District 7
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Table 13- Ranking and clustering of neighborhoods in Tehran's District 7
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Figure 2- Clustering map of neighborhoods in Tehran's District 7
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