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The main objective of this research is to analyze the importance and performance of urban
regeneration indicators with an emphasis on environmental components in District 11 of the
Tehran metropolis. This study is descriptive-analytical in nature and serves an applied purpose.
Data collection was conducted via field surveys and library research. The statistical population
of this study consists of the residents of District 11, which, according to the census, has a
population of 308,176 people. Using Cochran's formula, the sample size was estimated to be
384 people, who were chosen at random from the area. The validity of the questionnaire was
confirmed by 15 experts in urban fields (urban planners and urban designers), and the
reliability was approved with a Cronbach’s alpha coefficient of 0.737. The collected data were
analyzed quantitatively using SPSS and Excel software. To determine the overall status of
urban regeneration indicators with emphasis on environmental components, a one-sample t-
test was used. To assess the importance—performance level of the indicators, the Importance—
Performance Analysis (IPA) technique was applied. Finally, after prioritizing the indicators
based on the IPA model, the internal relationships between the indicators were examined using
the DEMATEL multi-criteria decision-making model in order to identify the
interdependencies among them. The findings of this study indicate that, based on the results of
the one-sample t-test, the indicators related to water hygiene and adequate access to water, as
well as waste management and its efficient collection, are in a relatively more favorable
condition compared to other indicators. Furthermore, the analysis using the Importance—
Performance Analysis model revealed that indicators such as reducing environmental
pollutants, combatting noise pollution and improving living conditions and comfort, energy
efficiency and use of renewable energy, and effective protection and management of green
spaces and trees should be prioritized in policymaking and management actions due to their
high importance but low performance. In addition, the results of the DEMATEL model
demonstrated that the indicator reduction of environmental pollutants plays the most
significant role as both the most influential and the most influenced factor among the indicators
studied. Given its extensive impact and strong interconnection with other environmental
components, this indicator should be considered a central focus in urban regeneration planning
and policymaking in District 11.
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Extended Abstract

Introduction

In the last few decades, big cities in Iran have had
to deal with a lot of problems, including physical
decay, a drop in quality of life, and environmental
pressures (Poriamehr, 2021; Amanpour & Nasiri
Barm Elvan, 2024; Mousavi et al., 2025;
Bayramzadeh & Shahsavar, 2023). Tehran, being
the capital and the largest metropolitan area, is
particularly vulnerable. District 11 of Tehran,
with  high  population density, extensive
dilapidated fabric, and a shortage of green spaces,
is regarded as one of the most critical areas in this
regard (Ghanbari Mahalli & Sasanpour, 2020).
These conditions have intensified the need to
rethink urban development policies and have
highlighted the necessity of adopting innovative
approaches such as urban regeneration. Urban
regeneration, as a comprehensive and sustainable
approach, seeks to enhance the quality of life in
cities by improving social, economic, and
especially environmental indicators. Among
these, environmental indicators such as access to
green spaces, reduction of air pollution, waste
management, and energy efficiency play a key
role in improving the condition of deteriorated
neighborhoods. However, studies show that
evaluating the performance of these indicators at
the local level, particularly in challenging areas
like District 11 of Tehran, has received less
attention, and there is a significant gap between
macro-level  policymaking and effective
implementation at the neighborhood level.
Therefore, it is necessary to precisely assess the
performance of urban regeneration indicators with
an emphasis on environmental components in this
area in order to identify and implement optimal
strategies to optimize the regeneration process.
The results of this study can help better
understand the capacities and shortcomings and
provide a scientific basis for formulating more
effective policies in urban neighborhood
regeneration. Hence, the main objective of this
research is to examine the importance-
performance of urban regeneration indicators with
an emphasis on environmental components in
District 11 of the Tehran metropolitan area.

Methodology

This study is descriptive-analytical in nature
and serves an applied purpose. Data collection
was carried out through both field surveys and

library research. The statistical population of
this study consists of the residents of District 11,
which, according to the census, has a population
of 308,176 people. Based on Cochran's formula,
the sample size was estimated to be 384
individuals, selected through simple random
sampling across the area. The validity of the
questionnaire was confirmed by 15 experts in
urban fields (urban planners and urban
designers), and the reliability was approved
with a Cronbach’s alpha coefficient of 0.737.
The collected data were analyzed quantitatively
using SPSS and Excel software. To determine
the overall status of urban regeneration
indicators with emphasis on environmental
components, a one-sample t-test was used. To
assess the importance—performance level of the
indicators, the  Importance—Performance
Analysis (IPA) technique was applied. Finally,
after prioritizing the indicators based on the IPA
model, the internal relationships between the
indicators were examined using the DEMATEL
multi-criteria decision-making model, in order
to identify the interdependencies among them.

Results and discussion

The findings of this study indicate that, based on
the results of the one-sample t-test, the
indicators related to water hygiene and adequate
access to water, as well as waste management
and its efficient collection, are in a relatively
more favorable condition compared to other
indicators. Furthermore, the analysis using the
Importance—Performance  Analysis  model
revealed that indicators such as reducing
environmental pollutants, combating noise
pollution and improving living conditions and
comfort, energy efficiency and use of renewable
energy, and effective protection and
management of green spaces and trees should be
prioritized in policymaking and management
actions due to their high importance but low
performance. In addition, the results of the
DEMATEL model demonstrated that the
indicator reduction of environmental pollutants
plays the most significant role as both the most
influential and the most influenced factor
among the indicators studied. Given its
extensive impact and strong interconnection
with other environmental components, this
indicator should be considered a central focus in
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urban regeneration planning and policymaking
in District 11.

Conclusion

Urban regeneration, as a comprehensive,
purposeful, and ongoing process for improving
the quality of life in urban fabrics, holds special
importance for the sustainable development of
megacities. In this context, attention to
environmental components—due to their direct
impact on citizens’ health and the preservation
of natural resources—emerges as one of the
main pillars of regeneration. Tehran’s District
11, owing to its demographic and structural
characteristics and its location within a

deteriorated urban fabric, faces numerous
environmental challenges that require a precise
identification of related indicators and
prioritization of corrective actions.
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The city reflects the culture, values, and social structures of its inhabitants, and public spaces-
as fundamental urban elements- play a critical role in shaping social relations, urban identity,
and spatial justice. These spaces foster human interaction and reinforce a sense of social
cohesion. Since cities are shaped and given meaning by their human creators, they are
inherently connected to the cultural and religious characteristics of a society. This study, using
a descriptive-analytical approach and comparative analysis, investigates the historical
transformation of public spaces in Iran after the advent of Islam. Data collection was conducted
through documentary research. The analysis focuses on four historical periods- the Safavid,
Qajar, Pahlavi, and post-Islamic Revolution- and examines key public spaces from an Islamic
perspective in terms of their physical, functional, and semantic transformations. The findings
reveal that Islamic teachings emphasize the social nature of public space and consider
accessibility for all as a key criterion of desirability. Spaces such as Tekyehs, Hosseiniehs, and
Mosallas are among the manifestations of the Islamic worldview in Iran, reflecting the growing
religious expression of society. The study concludes that the Safavid era shows the highest
alignment with Islamic public space principles— such as universal access, ritual integration,
and participatory function— while the Pahlavi period, influenced by modernist models,
witnessed a decline in the social and cultural functions of public spaces. Ultimately, the study
emphasizes the need to revitalize public spaces based on Islamic-Iranian identity, address
contemporary urban needs, and thoughtfully integrate indigenous principles with global urban
transformations.
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Extended Abstract

Introduction

Public spaces have historically played a crucial role
in shaping the socio-cultural, religious, and political
identity of cities. In Islamic cities, such spaces were
not merely physical constructs but also symbolic
domains for collective memory, religious rituals,
and civic interaction. The city itself, as a human-
made construct, reflects the values, beliefs, and
social organization of its inhabitants. In the context
of Iran, public spaces have undergone significant
transformation across different historical periods—
particularly following the advent of Islam. This
transformation is not only physical but also deeply
intertwined with the evolving worldviews,
governance structures, and religious interpretations
of each period.

The present study seeks to analyze and interpret the
evolution of public urban spaces in Iran from the
Safavid period to the contemporary Islamic
Republic era. It aims to evaluate the degree of
alignment between the structure and function of
these spaces and the core principles of Islamic public
space—principles such as accessibility, equality,
participatory functionality, and symbolic spiritual
meaning.

Methodology

This research adopts a descriptive—analytical

approach with a strong emphasis on comparative

historical analysis. Data were collected through

documentary methods, including the review of

historical texts, travelogues, architectural

documents, and scholarly works on Islamic city

planning and public space theory. The study used

deductive reasoning to extract theoretical principles

of ideal public space from Islamic jurisprudence,

Quranic interpretations, and historical urban models.

Four historical periods were selected for

comparative analysis:

1. The Safavid era (16th—18th century),

2. The Qajar period (19th—early 20th century),

3. The Pahlavi dynasty (1925-1979),

4. The Post-Islamic Revolution period (1979-
present).

Each period was analyzed based on three

dimensions of public space: Physical-spatial (form,

accessibility,  structure), Functional (use,

inclusiveness, social/cultural role), and Semantic-

symbolic (meaning, ritual role, identity value).

Results and discussion

The study found that each period manifested unique
characteristics and trajectories in the treatment of
public spaces:

Safavid Era: This period marked the highest
alignment with Islamic public space values. The

creation of Chaharbagh Avenue, Nagsh-e Jahan
Square, mosques integrated with markets, and
accessible royal gardens reflected the prioritization
of collective presence, ritual gatherings, and
aesthetic harmony. Public space was considered a
domain for both governance and spiritual
symbolism.

Qajar Period: This era showed a transitional
character, maintaining some Safavid elements (such
as the central role of mosques and bazaars) while
also reflecting emerging social hierarchies. Tekyehs
(religious theaters for Muharram rituals) became
pivotal, reflecting deepening religious identity but
also spatial compartmentalization.

Pahlavi Period: A significant rupture occurred in this
era with the rise of modernist planning ideals. Public
spaces were increasingly designed for vehicles
rather than people; streets lost their interactive role,
and squares were transformed into traffic circles
(felkeh). Traditional structures such as bazaars and
mosques either lost their centrality or were
marginalized. This period showed the lowest
conformity with Islamic public space ideals, as
functionality shifted from social and spiritual to
utilitarian and symbolic of state authority.
Post-Revolution Era: Despite ideological emphasis
on Islamic values and community, the continuation
of modernist urban planning has limited the
actualization of Islamic public space ideals.
Mosques remain central, but many public rituals
have shifted to semi-private spaces.
Commercialization and privatization have affected
the inclusivity and symbolic role of public domains.
Nonetheless, the presence of cultural memory, civic
participation in religious events, and mosque-
centered urban identity still holds transformative
potential.

The comparative analysis reveals a gradual shift
from inclusive, multifunctional and ritual-based
public spaces to fragmented, traffic-oriented and
often commodified spaces. While spiritual elements
remain symbolically present, their integration into
everyday urban life has weakened.

Conclusion

This research concludes that although Islamic
teachings provide a clear framework for just,
accessible, and spiritually meaningful public spaces,
contemporary urban planning in lIran, particularly
after the mid-20th century-has deviated from these
principles. The Safavid period remains a historical
model closest to Islamic ideals, while the Pahlavi era
represents the furthest departure. The current period
holds opportunities for revitalization, provided that
public space planning moves beyond technocratic or
purely aesthetic approaches. There is a pressing need
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for an integrated transformation in public space
development, one that includes: Human-centered
design (physical dimension), Social and cultural
programming (functional dimension),

and Restoration of symbolic meaning and collective
identity (semantic dimension).

Such transformation requires coordinated action
among urban planners, religious institutions,
municipal authorities, and local communities, and
should be rooted in both Islamic values and
contemporary urban needs.
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Informal settlements, as one of the consequences of rapid urbanization, are at the forefront of
facing the threats of climate change due to their structural and infrastructural gaps. On the
other hand, digital developments have provided new capacities for managing these challenges.
This research aims to study the future and develop resilience strategies for the Bagh Neshat
neighborhood of Qazvin, as a prominent symbol of these settlements, using a participatory
scenario-building approach. The present research method is qualitative, and the data were
collected through 28 semi-structured interviews with residents, 9 interviews with experts and
key stakeholders, the formation of three focus groups consisting of women, youth, and
businessmen, systematic field observations, and the study of secondary documents. The data
analysis process was carried out in three stages, using a combination of thematic analysis to
extract key drivers, an interaction matrix to measure the relationships between them, and
finally, morphological analysis to combine different states of drivers and generate alternative
scenarios. The research findings led to the identification of four possible scenarios for
neighborhood futures research: 1) The “digital resilience” scenario, in which the widespread
adoption of new technologies leads to a significant reduction in physical damage; 2) The
“climate crisis” scenario, which leads to increased migration by intensifying natural hazards
and weakness in response; 3) The “limited participation” scenario, which, despite the relative
strengthening of social capital, has failed to lead to full resilience due to the persistence of
structural barriers such as gender and age inequality; and 4) the ideal scenario of “sustainable
transformation” that combines digital governance, green planning, and full-scale community
participation, leading to improved quality of life and comprehensive resilience. Finally,
operational strategies such as teaching digital skills to different resident groups, developing
flood early warning applications, institutionalizing participatory workshops, and investing in
green infrastructure are proposed as paths to realizing the desired scenarios.
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Extended Abstract

Introduction

Rapid urbanization in recent decades in Iran and
many developing countries has provided new
opportunities for economic and social
development, but has created serious problems
in the field of housing and spatial justice as well.
One of the consequences of this trend is the
expansion of informal settlements (Kemarau &
Nor, 2025). These settlements are most
vulnerable to the threats posed by climate
change. The occurrence of flash floods, extreme
heat, droughts and environmental crises will
have their first impact on these areas (Tavares et
al., 2024; Hussainzad & Gou, 2024). On the
other hand, digital developments in recent years
have opened a new path for urban management.
New  technologies, including spatial
information systems, big data, the Internet of
Things, and collaborative platforms, can be
effective tools for identifying risks, predicting
developments, and increasing  citizen
participation in decision-making processes
(Hailu et al, 2024). These capacities are
especially important in informal settlements
where  access to  information  and
communication with urban management is
limited (Global Resilience Partnership, 2024).
Global experiences have shown that a futures
approach and participatory scenario-building
can be a valuable tool for identifying key drivers
and uncertainties affecting the future of
informal settlements. This approach, by directly
involving residents in the process of designing
alternative futures, not only helps to formulate
more realistic strategies but also increases their
social acceptance and feasibility (Mensah et al.,
2024; Nepali et al.,, 2024). Bagh Neshat
neighborhood in Qazvin city is a prominent
example of informal settlements that, unlike
many other marginal settlements in Iran, such as
the marginal areas of Tehran or Mashhad, which
mainly struggle with issues of high population
density, chronic economic poverty, and lack of
basic services, faces unique and intensified
challenges. While many other informal
settlements in the country are more likely to face
chronic drought and water shortages, the severe
deterioration of the historical-informal fabric
with narrow alleys, old and unfortified buildings
that show very low resistance to extreme heat
and heavy rainfall fluctuations, unlike newer

marginal settlements that at least have more
modern materials; and the diverse but dispersed
population  composition including rural
migrants, seasonal workers and low-income
families create weaker social capital than larger
marginal neighborhoods and make local
participation more difficult due to distrust in
formal institutions and generational-gender
gaps. The lack of wurban services, the
deterioration of the fabric and exposure to
environmental threats have turned this
neighborhood into one of the city's vulnerable
centers. If the future of this neighborhood is
ignored, the possibility of social and
environmental instability will increase and its
effects will be visible beyond the neighborhood
borders. Despite extensive research in the field
of informal settlements, few studies have
simultaneously examined climate consequences
and digital opportunities with a participatory
approach in the local context of Iran. This
research gap highlights the need for a study
focused on Bagh Neshat. The main goal of the
present study is to conduct future studies and
develop resilience strategies for the Bagh
Neshat neighborhood of Qazvin in the face of
climate change and digital transformations
using a participatory scenario-building method.
Given these contexts, the main question of the
research is how the future of Bagh Neshat
informal settlement can be mapped in the face
of climate change and digital transformations,
and what scenarios can be developed for it? To
answer this question, several sub-questions are
also raised: First, what are the consequences of
climate change on the physical and social
conditions of the neighborhood, and what
opportunities and threats do  digital
transformations create for managing the future
of neighborhood? Second, how can the extent
and manner of residents' participation in the
future study process affect the effectiveness and
legitimacy of the strategies? And finally, what
scenarios are conceivable for the future of this
settlement and what actions will make it
possible to realize the desired scenarios? Based
on these questions and using a qualitative
method and participatory scenario-building, the
present study attempts to present a
comprehensive picture of the possible future of
informal settlements in the Bagh Neshat
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neighborhood of Qazvin and to suggest
strategies for increasing resilience to climate
change and exploiting opportunities arising
from digital transformations.

Methodology

This research was conducted with a qualitative
approach based on participatory scenario-
building and futures research. The statistical
population of this research included residents of
Bagh Neshat neighborhood in Qazvin (with a
population of approximately 3,500 people),
local trustees, representatives of non-
governmental organizations, and experts in the
fields of urban planning, climate, and digital
technology. Purposive sampling was conducted
to select 28 residents (with a balanced
composition of 14 women and 14 men, 18 to 65
years old, including workers, businessmen, and
housewives). Inclusion criteria included age
over 18, at least one year of continuous
residence, and willingness to participate.
Exclusion criteria included inability to provide
relevant information or withdrawal from
participation. Experts (9 people, including 3
urban planning experts, 3 climate specialists,
and 3 digital activists) were selected using a
snowball method. Three focus groups (6 to 8
people in each group, including women, youth,
and businessmen, a total of 20 people) were
formed to complete the perspectives. Due to the
qualitative nature of the research, purposive
sampling was used to select participants to
capture the diversity of lived experiences. The
data were analyzed using Brown and Clarke’s
content analysis method. Scenario writing was
employed as a key part of the futures research
methodology and was based on standard
scenario-building principles, including
identifying key drivers (such as climate change
and digital  transformation),  assessing
uncertainties (such as climate severity and
technology adoption levels), and
morphologically combining different states of
these drivers to produce distinct and
conceivable scenarios. This process was
ensured by direct participation of residents and
experts in workshops to ensure that the
scenarios were not only realistic but also
feasible in the local context, and we used tools
such as interaction matrices to measure the
relationships between drivers and sensitivity

analysis to examine possible changes in the
scenarios to ensure that the scenarios provided a
full coverage of possible futures. To ensure
validity and reliability, methods such as data
triangulation, participant feedback, peer review,
and full documentation of the analysis process
were used. Digital tools such as Google Forms,
field collection platforms, and open spatial
software such as GIS were used for spatial
analysis and risk map generation, and
qualitative analysis software such as NVivo or
MAXQDA was used to manage and organize
codes to ensure a transparent and auditable
coding process. Tools such as morphological
analysis and interaction matrix were used to
transform findings into future scenarios. This
process allows us to explore different
combinations of drivers and levels of
uncertainty and produce distinct, meaningful,
and debatable scenarios.

Results and discussion

The present study, studying the Bagh Neshat
neighborhood of Qazvin as an example of
informal settlements, found that climate change
(such as floods and droughts) poses risks to
these areas, but digital technology can be a tool
to increase resilience. The developed scenarios,
from “climate crisis” to ‘“sustainable
transformation,” map possible future paths and
build on the need for society and technologies
such as GIS and the Internet of Things. The
research provides operationalized strategies that
can reduce inequalities and increase the quality
of residents’ lives, considering preventive
measures such as digital education and green
investment. For future research, it is suggested
to conduct quantitative studies on several
informal settlements in Iran to increase
generalizability, as well as to examine the
impact of government policies on digital
adoption in local contexts. In the present study,
participatory scenario-building has been used as
a key tool to identify possible future trajectories
of the Neshat neighborhood of Qazvin in the
face of climate change and digital
transformation. Based on morphological
analysis and the matrix of the interaction of
drivers (such as climate change intensity and
digital adoption), this perspective produced four
main scenarios, each based on real-world data
collected from interviews, focus groups, and
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secondary sources (such as Qazvin local
meteorological morphology reports and global
reports on Iranian waters). These scenarios not
only consider key uncertainties such as
government budget and the speed of technology
adoption, but are also inspired by real-world
experiences in Iran, such as the five-year
continuous droughts from 2002 to 2004 (which
reduced by 14%) and floods. Also, these
scenarios help policymakers design preventive
strategies by using the informal context of the
Bagh Neshat neighborhood, which faces
physical  problems such as  building
deterioration and youth migration. Finally, this
research shows that the future is the product of
today. The scenarios presented are designed to
empower the local community, governing
institutions, and policymakers. Moving towards
desirable scenarios of digital resilience and
sustainable transformation requires a firm
commitment to invest in equitable digital
infrastructure, strengthen local participatory
institutions, and implement integrated climate
resilience strategies. This scenario-based
approach can serve as a model for other
informal settlements in Iran that are exposed to
similar risks.

Conclusion

The research findings identify four possible
scenarios for neighborhood futurology: 1) a
“digital resilience” scenario, in which the
widespread adoption of new technologies leads
to a significant reduction in physical damage. 2)
a “climate crisis” scenario, which leads to
increased migration due to the intensification of
natural hazards and weakness in response. 3) a
“limited participation” scenario, which, despite
the relative strengthening of social capital,
becomes fully resilient due to the persistence of
structures such as gender and age inequality,
and 4) an ideal scenario, “sustainable
governance transformation,”  which, by
integrating digital, green planning, and
comprehensive participation of the local
community, improves the quality of life and
comprehensive resilience.

Declarations

Authors’  Contribution: ~ The  authors
contributed equally to the conceptualization and
writing of the article. All of the authors
approved the content of the manuscript and
agreed on all aspects of the work.

Conflict of Interest: The authors declared no
conflict of interest.

Acknowledgments: We are grateful to all the
scientific consultants of this paper.



Slaikuo 2oy ooy T g Lél 2> aollad
1FoF olunoy ¢F o ko (¥ 0490
2981-118X 3 Suig I i
https://grfs.urmia.ac.ir/

>
A-/LIGM

oo JUomd OF 92 g (ol O ki b 462190 39 O 3 (oo 3 OIS g 33 SONT poms 53
2939 s B EL dlono: axdllan 8 590 08 gumo (I o (5319 3993 ylw (59 5 b (59 390

TS 45 559WiS Al cpae (@) L5 ABB sols waw

Ql)il ‘Ol).ej “:oM.wl )l)'l oKl ey OI)QJ »19 ‘d}b){,«f} d;f.) 0590 d5>;.1;3|.) -\
Oyl ecngid o) (swed plol Madl o o&uily (293 oJ.;g'—l 09,5 sluisly =¥

baSs

Al wileYb

(Blopj s o)l GadISS 39 s > 4 blid (edingd sladaly Jl (o plsis 4 oy pé SlaolSigSs
Cupta sl ) o oyl el SV 03 g 353 518 roulll Sl Slavagd b agalge ol s 5
95 b £l Al (gl (551l slad el g o Lmaodis] Ciim b Ltmgss ) el diils pal b il o)
GBS pOl Bod g Cal o plonil (S )lie (5l gyl Cdlia) leslatul b dmelSiigSis cul )k sl Gl &
s S5 selS laiicgd 55 b dimline A (yliSo |y ail s ludags alas YA oy 51 3 csloodls 4 ol
i 2133 05 (6)915)5 a6 ol dallas 55 5 siopllss Sl Slnbite 5 (il (U 51 JSiite gl 09,5
Mo 155 G plo (525 Sl 5l (sl igode o ) ) Al (6pS)l8 41 L g dlo o s )3 nodls
Slag )l 155 5 gy cilises (slacdls S 5 (gl So5gd 00 ilw aals o 5 gl e Ly, Giomio 4l
ol () 2d dlowo (mogy o] (gl Joime (gglis g (lolid 4 e Geiod cloandl .oy plodl s
(¥ 5800 S Ohlus drg LB (1ol 4 e (g slagsygld 83,25 (opdy ol 3 & €l gyl
ol (V)1 (20 1) ©plen QI ((a3Fl )3 ind g (b Shbbre 1085 L & «olll ol (g2l
(o g i Sl wle yldl glse pght Sl a4 selel lop (i Cogl 3929 b &S €3g0000 S Lie»
s Sl e Jliomd (25 oS 3l b &S Olagly Joo Slogl gsulis (F 5 5 oo JolS (550l 4 alss
oyaly (bl ol ok adladan (gygloli 5 SWj CoiS i) Ayt oo desls dovisples 8 )Lin
o plSimdgs e st dxwg (oSl il (slaog)S 4 Jiomd s loe Gigel pger Slles
oo glagyliw 35 Gajpus plgis 4 Guo Glacslunj 3 S alopw 5 (S)lie Glaol ) gjluansles

ilosds dlpguiy

:dlis g4
(g lie

HL | PP
V¥ VIYS
V¥ -NYY

:umo
¥o—0A

5 o3l

Jiood Y55 mghosn]
(s Sl gSw
(S e (53159 )lw

e ool Ol s

(S ($x9ll

(2955 e bl gL aloxe

b cazlys 15 gl commyped olSEgSes oty sl s (Y F) all e S 5505 g el oLy ALs5 23]
s blis gl aloer addllas 3)90 0dgizns (S )live (g3l g s (yoey b (6090 ddlllae Jlizud Vg0 g (codldl il poss

: [ONOIEH
Arog )l ol 1 U ,_\;;5&%1))&&5&9;}9%\%&015&%@@ T

DOI: https://doi.org/10.30466/grfs.2025.56658.1165
DOR: https://dorl.net/dor/20.1001.1.2981118.1404.3.4.3.7

SVNYAMYIAY :8li ¢ seyedhamed.ghafelebashi@iau.ac.ir : g wSIl Gy (il Al dols s 1 J oo DL g3 '



https://doi.org/10.30466/grfs.2025.56658.1165
https://dorl.net/dor/20.1001.1.2981118.1404.3.4.3.7
https://www.orcid.org/0009-0005-1167-3192
https://www.orcid.org/0000-0002-6933-2703

VEoF b F)Y (gladlaio Do o] g L i .

LPRY-7Y

sleinl g (oolaidl arwg glp |y lojU slacus )8 cdmwgs S 0 (o yauiS | (o)l 5 o)l ) jo 33l slaans o HLlis s o
Do ymS gy cpl el 1 S el oaygl dgmg a4 olas cllie 5 Sl e (gt M lojen Ll wd)S walyd
» Lol&u S oyl (Kemarau & Nor, 2025- Rasoli et al, 2020- Ebrahimzadeh et al, 2016) sl ow) e (oloolSs oS
gl o Jusias wpud k) ( JRSU lacdw g85 )15 1) s pdyn] oy oodldl Sl 1 S slanaes il
53> s 5| (Tavares et al., 2024; Hussainzad & Gou, 2024) 3,135 o sl> p gble e p |y 365 15U pwinss  Jases
(o SleMb! gladilbln dos | et (slag)gld cCuwl 039S (605 Cuppto sl |y (Slol e i) la Jlo > Jliowd &Y g0
» opo ewd b ol (Hailu et al, 2024- Shokri Firouzjah et al, 2024)uiil (¢S puonas sladlyd 3 olasgpe
(Global  wiS o lay gy Caodl wusl 35000 (s Copde b bliyl 5 SleMbl a4y wjiwd a5 oyl (sboolSsoSw
Gl Wlg o )i i pgliw 9 (Bohosn] 5,Sg, a8 Wledls olis Jles laa s Resilience Partnership, 2024)
ot 8 )l b 3,09y (] Al (g (Sl00lSB 95 01i2] 1 IS 15U slaiabapac g (guilS slagl g 2lolis (s Lo
Lmo—l slpl Kl g slain! (opdy aSl S o SaS gailiogdly (slad paly ol ay s &« by o] b Ju.ﬂ)s 2 oSl
olSisSw jl 5)b sliiges (pgj8 b o blis gL al>e . (Mensah et al., 2024; Nepali et al., 2024) e o ]38 506 1,
Flwo L Baas oS Mo b oylpes pisadls sblie dSle ylpl 3 )00 (gladils slaolSi s 3l gyl BMS yy &S Conl owwypuf
9349y (SIOABLALS § 0,84 ezt (sla illa b S o p b doxygand (gl lods 35u0S 5 (oo (g3laiBl 438 cures YL WS
Bl Wb (Sdgw s ildnlge Of dgseS g oo JLSiS b i 98 505 Lewypé ool g)ln a5 by
SBlogi 5 315 GilosS i > il s Conglia o (silupslia 56 5 0rs8 (sloplosSlo Sk slade s b om0 b
Egiio (ured cuS ) 5 4,0y05 1 (647 pyde plae I Blas oS dlails guis ol eSlw By wiad o lid (S, aad
sl O 4 Cans (gchms claan] wlopw a5 Ml )30S claodlgls 5 ab 5,5 ¢ slwg, oyl Jols 018y Lol
Slods 39008 D5l o ylaubd i Jus (LIS § ow)y sladly @ dlaiel pas s a1y oo ¢Sl 5005 sbul 5555
2 sl &bl Jay j1ed gl gl 5 (S ]) Al ol e e lasaag (5w )3 (65518 5 Bl (S b s
sljye 5l s ol el g cdl salss (Il Jame 5 (olaix) lagylubl Ghymas Jlis) abxe ol odn] 4 (290 ©)pe
lasly lojen jabds (SWl Glalllas ¢ owype (ol 0595 53 63t (sld gt 395 b did led Lles youd IS p caloro
B e slaallan 9,0 ( Sliios Bl ol o3 ) oy olpl (doee g 3 (SS)lie (93,50, Ly Jliomd lacus B g (oeddl
daerlye 1 (958 bl gl abre (sl 6yl 0l sl pinl) g5 5 (mofioats] pile (tmgdy (Lol Bum IS o a1, bLS EL
ol GBei ol iy dpaine) ol 4 drgi bl ()l (il )l B9 1 ealatul b Sl <Y 5o 5 (gorlll i L
Sy ol yluw 4> 5 Cunl i LB 4365 Jluzwd &Y 90 5 coud8l Olyusi b dpalae 10 bLES L cowny juf olK54S0 od] &S ol
S Ll gy oelBl Sl slodolyy st 900 rkao 355 (88 g A eyl 4 Gsly gl 9205 s Bl
0955 5 5w pgd TS oo Sl Al sl o pde clp |y olbbags 4 g s b da Jlioud SV 956 g s dbre sloial g
sl gl 43 ales ) 9 S0l IS 5l ojpaly Cusgyto o ot sl Blgie 45y (mefea] Wl d )5 LSLs S Lk
l{ 9 leu,u.w); L)"‘ 2 du&; L’ ).Aol> 130 q.))LM: ui.o.o ‘) u9l.Lz.a dl.lby)t.w d.a::? LS?Lo]AB‘ L) Cwl s JJIB 0&91.«; d" o.x..,]
Cros blis gb alote 13 cowyp (sloolSioSi  Jlainl oa] 5l xols (¢ pguas 068" oo ¢ S5 sLiko (651 pa )l g S g, 5l odliius]
V- %) .)l.e(w.uJ JL..DU.) UY9><.> )l Ud»l; L;meuo)s )] d)]'))’."’)'erf 9 ‘5«.@‘ u]).uas ﬁ‘).g 5 d)ﬁi‘-’l-’ u;.u‘)s‘ d‘); LS:L&.)).A.M) 9 4D 451)‘

g3 S S g Ay
Jlod & (64 oo (ol (Sl I (S cdrngs Sl 5 (glo )9S 5 (g e Bl I oSk lyiedr (o) pf (SlrolRS S
celain) 5 S s bl 5 355 LnolSigSen cpl 1 (o3 oyl asie ()bl 5 (oodl ol yusis (JAMES, 2023) 35g, o



£5 u\JPoj L;o.‘bl ul).uau L 4{)]9.4 2 ul).:l (o) & bli’b?&u Ji-b db.xu’l fﬁ"")"/ Ls;)’)s‘.w\s 9 ‘:«HLQ alsld

(Jamshed et al., 2023; s o )|,3 15l cov 35 1y sblio cpl 3 (Slo gelgs eloinl ol g (obaidl g5 ¢ Jaseocoms ; mabins
Cyiia 0 BT elacdlu ) g cumen Y w5155 L 3blie 15 03354 gl ol & Wik e L5 aslil s .(Bhanye, 2025
(Kiribou et al., 2024; il o diws |y cloin! <8 )lie g 00y e (6188 Cuslow 9 Sdodily (650540l & yg pud 9 WS o0 Iy
ool eSi drwgs p 50 (slacushisie ¢ baluin ( mgiosn] 3 S o)l e (513 g ke Akinsanola et al., 2025)
g s gl 5o (gl 3l 2al B amo oo o5ll (525400 2 4y c0a2y] Jlazol (sl o 11 58 303 L gy ol S (oo (Lol |y (oo 8
g lmodly (gyglmen ;5 (gloaiiS Jupund i Jlmwd Vg0 (ke oyl 5 (City and Built Environment, 2025) a8 b calisce
b 538> it ol ¢ alas o b 5 (T clapisly ¢ 5o Sledbl cladilol Wile ol g gl S oo ly) &S Lsa
s yaly ¢ Jliswd (claosls b oo il plesl (NURez Collado et al, 2019).5)5) o w28 1) (LU b o35S Joles g couls]
(Bulkeley & Betsill, wis o )1 lasocan; 5 sloanl sl 5 03l L2alS | bl 45 1S o Sbomsl glond gilo sos:
o4 Jlzmy Y55 | (gpSoyr g oorldl Sl L dpalge )3 oy sloolSsSs a1] Cypte 5 Sy (sl ol (2013
Cle ol NS o | S5 slayl 5 (ololid |y dgge Slacas b 5 lnuslad pis gy s & ool S5 ogtde o2l
o3 sl 3] ISl 5 o] Kiigy & 5 3,5 o S5 sSieti] s opmsn i 5 Jzms (slools Lo o lova daols <8l 4 5
» [(Adger etal., 2013; Bai et al., 2018- Zamani et al, 2025) 125 0 &) 1) o8l &lyuss ply 53 poldo 9 b (632540l (slp
looligSs oy slooss] (b (el Jliz sl ygld 9 (sla] slod o5 (omo Gl 34l b (5 )lte (5310 g ylhes cns
02 Dpdie Moo ] (Jamecuns 5 o3kl (el (gl Gl 5 Sl (oI sl Sloaise; 5 35l 0 wal3 1) o
P Sl G i dxlge daxio ouldl 5 cloin] (g0 sl yidls b aS ¢ pg38 blis b asle pladlows (3 059 4 g5 o (63,550,

Al azily o] il s Co pie g Sl (SN cuas )|

O dadey —) Joua

el k) O3 (5 il /Al oy ! Jw B 35
|y pole g3y ol (6595 5 Ll sy (SolSE3Ss (6 )5l0b 5 s sl & VUInerability and
& s o &1 5 255 oo ol 50,0003 293 3 9 33 s200m ooell s 1 | TESIlIENCE: AsSESSING
il s lael 35 4 5 e 5 e climate change mpacts on 2025 Kemarau & Nor
FT T SRR s SETET e urban slums and informal
23R st laolSisS settlements.
L ey sl s s sslug) p > s sl .
sl Jlod gl (o3l panlis)| 68 o5l lois a1y (655000 law g 03,8 59501, A review of urban .
o i o ) , o resilience to weather and 2025 Akinsanola et al
hoR )3 (gou i (slaolSsS e (e o] gyl sl climate extremes
S (o Syl |yl
2l e ansls <8 L adlyel il 53 jemednels (¢S5l isu il g ool A review study on
pole Limgh estde wsmyle| eyt cbolKBsSw s il lblie] COMMUNIty-based flood
S s e s e a sl adaptatlon_ln informal 2025 Bhanye
o TR S o 29" settlements in the Global
South.
s ]y eloin] sbaojls jid| bass Wb elainl aloypw a5 13 slas| Climate change resilience
2 gl el b gl Sl 5910l Cogis > bl (1) (5)Se g slesil and SOC"’.II capital: Insights
o ingg ol (sla b o S o fror_n informal urb_an 2024 Mensah et al
7 OHRIR PRt S BGs 2 s i neighbourhoods in
il du Kumasi, Ghana.
Sy ek diwe  ang] ) edldl @liblie xex b «Silatums 950 Ul A global (South) collective
Gib J Lmls Sy g dduals 038 ilodis |y s olon slolsSs b_urden: A systematic
b Laiye ol bl gaog| ol |y baoS5gSn cul cottis vl review of the current state 2024 Tavares et al
C i . i T T of climate-related hazards
230 Al el ggdg0 22| jn informal settlements.

0j9> yd dixie Clallae néyle ngad AME 15 Hemme 9 )0 i oo |y pols Buiod SIS 1 Pt cimgh ddn (w)yp b
K sosll Slpid jooee du ) pojy odnl Glojen 5 da LSy ©yso a4 ingh g (senll Sl g et GloolSigS
sy 90 (1938 blis gL dloee wiile) Sl cawwy puf 080580 S ol <l o 1) « Sl (651 g )liw? ¢ € Jlusmd Y go0»



VEoF b F)Y (gladlaio Do o] g L i Y

ol amore og g Slles 3,59, 1488 (> (gow 3l LBy 0505 90 4 s b Wlodgs S L ity lalllas sl 00l5 )8
o Slodgy Sl JUeb Lo b o8l Ly 15 |yl bl 8 g IS ame L (ol yimgiy 55 0055],) (sl punl, 48 Line il
2 5503 gw il g (S)lie 5 Jlomd ualdl) (09 5 (o)5 alaw 3 L guo ol B> SISl (35 2 b g
Jiomd gloools L pog: (231> 34805 5 (398 (5 )lke (slo g (565, 4 b b sl 300 ¢ gy oai] (03,8 g e (6990 adllas
b som et SolS5gSs b & e Sl & wlad (b dlowe ol opsleob Galil el 1y al2l B 5 Sllas sladyeal,
SoolSsSs (5 )liko (31300 ks g3y 010 ] emlie I Bl jy toe 3l ey (6 )lai gl Ablyee Lo 5Ty alite Lyl
lacan b g lacurd pie dalin olold Gin b Gl ol canl 45,5 IS5 s &Y5o0 5 ooslll lyusid  pomypd
2319 szl ol ) ST (6 S e 4113 53 oo dnsley Jlab 8 Lo Conl 1y g 00d (i ot (sloolKE S 13 29250

WS (o Bali (S )lte 3509, b (Sl (g et ol g Sy s 3 1y Jlizmd OV S g (goulll Dy 15 e

B9 49 9 g0

Ao LSl Jolis Gimgdy ol (olel dnale 05 plosil (g3 00l g (S lke (53002l 2 (Hie g (&S 3,509, b gy
968 g eqoeldl (sl o 05 (5 13 g ladpd e laglejle (BALLES ¢ dome laine (485 YD+ (o) Cumen L) (2938 bl EL
S )5S Lol (Lo 50 5 A dy0 VF g 55 VF i S 5 L) ST 51 435 YA ol (gl diadios (5 S Wigas sl Lty
sbyline 39 S lie @ bloS g pete CogSw Jlo S B (Jlo WA (VL o Joli 39)9 (slajline 0 plosil (jhasls (U5
ol o ¥ e 53yt oyl ¥ ol (5 8) l5 i w39 8 slike 5 bl puail b Lagiyo el 1) 1> LUlgs ple ol oy
(8 ¥ ggoome S g Ul () Jold B AL 09)5 12) (Sgil5 09,5 dw sl Ll (B palglS (Bg) b (Jliomd JLW3 Y
2 g9 b ad edlatwl BaSes i bl (glp diedin (S diged 3l aaind S Cuble b 4 il LS olSus eSS (gl
Ogk (ol 33 (g gl A odlil SHMS g gl (ygeute oS ) ) el oS (gl 95 02l (hudgy e (slady o5
oty lolid Jold (53l el 2kl Jool 4y g 1 45 )5 4 (mghesnl ulid by | gl ise olsie 4
S2dsdyge S5 g (5ygld Lo haw g walll 0l aBle) lacaabdpas bl (Jlomd SV S g (el Wl wile) (sudS
OBy 9 QLS padites <8 Lo b il 3 cpl b pdy ploxl jpar BB g lete logayliw g (sl Lo pdiy (ol cilises slacdl
e ilo Ao ol 51 g il als 55 1y ee il 3 oalyl bl aSl A2l iliadly 45 & Liogy s b 1 cypenss LnolS 1S
Jeol liaeb] b 0232 0500 lngs i )3 (el Slynis (o2 (sl ool Sl g Wl puby o Loy toxin sly Jlite 130
daosly gjlucdio yoman (2la by jl olisl 5 2l 5l Glisebl jgkaio 4 ximd @) oo (slrosn] I LS gy lags )l 45 353
Srslaer slopitly wile Stz sl il o ool s anl,3 JolS b g Simgly (hlian (il BASES )5 ) (65:55,05 5k
Slo)lle sl exiad ad)3 )5 4 Sy soadds 1)y 5 S (sla Jlows (1 GIS wiile jL S8 (sla)l3dle s g )3 565 (Sl
3l sl B 5 Glas SIS g b 03,5 odliel nsS _mdslejlo 5 oyt (sl MAXQDA L NVIVO sile i o
Oal lo 4 21,3 el ab 03 000 blite 15T o yilo 9 Su3glsiygn Julos aile olaylpl 31 conia] (slags s & aaidl, a5 (ol
S M5 o BB g jhliss cploste (slagy L 5 03,8 o) |y Cupalad pie zglaw 5 bl izt SlacaS 5 3

g 8 bl arels - Jga
Sl LD 09,5

(350 V¥ 03j VF) i YA S 5SS ehayo ey ol ecigs Sl S Bl Jlo VA VL oSl

Jeihy Al calis b (o pieine e (laine

A0 g paye sl plojl 5 sl QB egpaye slaglejl

A4 Jbom o8l (sl gl Glaascie oS-

Y (58 V) 40 {4 Y) olg> {15 ) b5 P slaeg S

(0¥ ¥ cimgh slaaidl iate)



A u\f9>05 LS"“»‘Abl C)])iwu“ L A.Pl’o 2 ul)'.’.l (o) cli’b?& J.‘:‘J.: dc.&uj W):;/ ‘5)5)‘)9“9 ‘:M)L! alsld

Sy
- ) ~
i
i . A fds Jognss ko b dad
A ’ S Slary S dtme OIS i Sl N
e N
+ *
e 25 £ 550 290 Jila
o oy wp i ) iy iacda ik 3
( T
- ~
- N — —
s + v Y
. P - P I S
- - —
- / Y
v o by
Kt B 30 ot A i Jomd e At ol

s B

DBk (sogpde 3903 =) pgad
(V¥ (55,155 saste)

axlllaod ygo 09 g0
cslo A9y 9 (55,0l (pol) ¢ (e GIEL ygbreyd g g0 (e (g @ld )3 g (2938 b S dilate )3 bLIS £l dloes
OIS Sl 5 0 amd blgl 5 (gylaels asly wlas] o 03 g Ag doye e bLis EL dlxe (6,8 S5 sl o @Bl Luad
gl dn g Cuand > adgl (SUlo bauwgs CEL (398 9 s y0ed 2oLl Cu e 295 ¢ JB slo (0 2929 S 4 2l sl
4 syl A AYVANYEY slo Jlo 3 &S (ool ¢ 13)F o Slodd isu p O] dle 435l diwn o) el 9 85,5 o Sl
oS Mk ,a8 YO+ 3 L )] Cunen g mipe o)V SIVVDLLE EL dloee colueaiS o JolS Loy |y dlowe S¢S IS5 9505 o0 365

(2938 S (Sl 53 bLS £ oo (051,58 Jono —) i
(VFF (B8, 2o 5)



VEoF b F)Y (gladlaio Do o] g L i £

ool 5 5 a5 Sl o a8 (Jo £ B VA 0,0 V¥ g 5 VF) lSho b adly )l lodess aslae YA 1505 (6 yglaen (g;lol axols
Sl oved pials a4 fles cuwls S g )8 o)Ll wads glo)S s sla g low il 4wl ) SO e (gl ) e
(810 e 005503 ) (e 63 b (6aulS dnlinn A (g iy colSs S0 o 39S 3l LS Lo 3l ()l .S o Gy sl alaB
Dy s o |y SLSU sl Maw 5 dod ]38l ¢ glasdgs sl il (Jluzws o u_m”mJ.ul b)Y g dlgpa e slalojln JL3 Y

5 JeoSS elainl (Sacadlaoly 5 pglal cud sl 238 555 Il b (25 Jow slodzsS aiile) (gl o Vel Slase osmlie

JUazsd 9 ol Ol i b bLI )l 9 (S (gl Bl aodls —F Jou»

S seaidly JUzd g (o8l Olpadi b LS|
ol 2908 5 oo 4y e o 5 bo)S Sl oo Jaia ool 4 s
JEomd (g yitd Codgdome g ubligy Jilus @S ol il slaity
Sy s P pats 5l GIS ooz oS )l gl (sl Jliomd Jewily
g G b 2ely s Jlms sloylpl 4 jls
Ll i) Sleitg 5 (slaogs sl ills gl b sl slmodls ple)

(VF+F img s sl iain)

e ot glac)

= sl
= Salke
O g L8 Ll
<]
Sadgr (o sl
ool oo lla
o pdlia S
= Loldal cla fu
oty ) BISE, = el Gkl
Jliay 2 gone s flss
sidlag Jibe

@) s S e N Hlai Tl ) o o il

= B0 S B8

JUud g (ol Ol pds b bLI )l g S sld a8l cogedo 413905 -F prguai
(¥ ing: ol i)

lolid gl (29,5 Slacudlnl g braslas (o )Se Sl Jold o5 b plonil (gede Julod )09, b (a8 slaodls Julow

HMSAS b At p 5 09,5 13 e p g oyl 39aeS" g anlan YV 13" S WM’ (Jlio lgie 4 g 050y ,ST clavgS]
(st 1305 5o, ol (sla 10 o8 08 g " Jlizms i slacs B 5" uo (o3 Sl atlo 4l 35 YAS ol
e 3,30 GIS 1 35505 L) Jhoms slacuo b (ol el ale olanl 5 baglozil ()3 ke (oS (Slaniye; L) ol
& Gonzalez 4 Nath et al (slaasl b lags opl (slaxel glgo Lol oo (slaolS )5 4 led L) dmols <8 )Lie g ¢(\Llgs suoyd VO
358 slozel pae ale (Sinyd wlge bol S oo al 1y oo 5 sole slaosly 3.l a8 st Lulyen (Y+YF) Jlo ,» Tschirhart
b g okl g 3 ¢ G305 slaol oo 31 8 Lt Cusil )3 Sl B 45le daed e Lalgy S s Sgame b b 53 1, ¢
Sloo b bl cuwl 5698 blis gl o ype il yo alaly pl add o lis a5 13,5 duwlio (VYY) Jlw > Cameron et al sl 4l



NG

LS 5 ol (i -0 Jys

a,bi b bl

Lasly 31 Jlo

(YA 31) 5

Wiy

bl o

Frontiers in Sustainable adlke L Jlgseen

v.vo Jls ,» Cities

35 L3y blgs awsis Jlo Jow

e wslonal ((Sap8

sosl8l (6 vl

Gonzalez & Tschirhart adlas b Jlysen

YoVy Jlop

RO ‘51){ ‘5)13);.4.&.55 )‘l odlésiwl

. Llge sl GIS

Jlowd slacus,d

Y-¥f Jl ,» Cameron et a adlks b Jlgsean

szl pas Ll e ol 4 Bl

loelS, 15

anels S e

Y-v¥ Jlo > Nath et al adliee b Jlgseen

(Jusis) T g 3 e Sl heae Caad il

ol > gals

(okt) Lo

120

100

60

1S pulS g

40

20

@ SN @ SR

(0¥ ¥ ciagh slaadl iaste)

=il @ GIS @ by sagd

':.:i_"s . _.-.7-_,-_

B o 525 9 Shol slopd (FaS15 g Slabe (o5 55 l3903 - 12905
(V- sty cslasly o)

sl

oloizl ESlhe g o g Lod (aljB) (ol s  fliga (g yiwd 48)) Jlioms &Y S sl s 5l slS (slog ot
Coles 3 4S50 oai] wuldl s g ¢ el bawgi (659U bl ¢ Jgd andgr (slacaababpas Jols b o))t oyl 45 2505 z! P!
ol Jlzs 55U jlael S1ob i cumlus oo (edlo ;) odddl 1l aile 13,8 syl 1) Lasly  blize 5l e il

Db oo Cugi &8 lie i (Jod hjgel L) b

Wyl iy, e 15U o ke -5 Jgaa

(sl sl

aroly &S )ike

Jlsud Y a0

ol Ol gt

Jole [ ol paliy

&glol ool — Bl oad ialS

dolps ials
(VL)

Lesloy;

Gy
(L)

S lie & 5ls
(VL)

Jeoed (b
(lausgio)

ol iy

S8 e o = iy GBI

e sl Jas

Silwaise
(lawge)

w"s ke (slop yiidy
(M)

ol oyl
(lawwgie)

s oY g0

a8 Lte Lials = slazsl ials

S92
(lwgio)

Jzws solazl
(Lawogia)

e lad 2l
(¥L)

axels 8 Lt

ohlus jiall = cdluyj ook

(lawgie) (5 1SS

Jbes copse
(laogie)

oS b
(~S)

gl s — (ool 1)

(v5)

o8 )l
(lausgzo)

Jbsus o)ls
(lawogie)

59158 b
(lawogie)

e ol

(VFF ooy loadl iain)



VEoF b F)Y (gladlaio Do o] g L i A

ez g 8L 38 ye5 (YW bawgiol (k) JUomd 5l g (30:08/ bauwgiel 05) (codldl ©ad jo0 93 1 SUIg8)90 Jelod ecules

Magazme 8L (@ 2lee ol ) T edlll e ((ade lag] thaugte w8l Yl Ghpdy) " ks gl sl

ol Jlazo Jlizes (hpdy GhIB1 )20 55 1) (e siaytalyp Y o) "k g™ g oMl (slaols S tlagie 1)
T

EXV) T YOI LOWER T PRVS

S glas il Wosls (bl 2 Jlois! S s il JUmd opdy | el o 92yl
GIS aia o YL GIS Jaia clac N Lsgie Jbzs oyl
Solladl SaS e 2o (sl 55)) Lawge sl S8 o 2lpe ol L ol ol
e slolS)8 (dloze! pas) lawgio e slrolS)l bwgie LA dgdzme &S Lo
JUmd s 2 y4elp (54l L) Jlosy] JUmd jow 30y20b YL o b Js

(0¥ ¥ ciagh sloadl iate)

slrcudgioe Wb peuas (Y-VF) Jlo o World Bank 96 ol b gilwcdio 5 oaiS'esS i W ol cuiS5L L ol
6oty Sloladl dgy did iy (gl jl38le 4y w yiwd pas o 4 swwd (6105087 o sl glallad g alore Sy S 505 Jolis Judos
08 (o ghols Il ety b o 6 IS lap 5 Sl bl Joli

& lowin OlolaBl A Jgan

S 3,90 55U Jgume P8l
o9l Sy S5l g paye sl lojle Jiom (bjgel
Jew s ials S Jain Ol ansgs
ezl loyo ool e dnel> SS)bie slaols)lS

2l Vb d9e <Jg> oo (6 )35 4ke

(V¥ ¥ cimghy sloaidl iate)

sl il (938 bl gl abs 5l (aBly sloosly Jilow g ()Lt g0yl (gl 0a] Al 2 &5 Gl iaghy slaazily

5 SRSL sl wile (Jelge o5 ol sl (ol Sl ply 3 owy et SolBgSwr VL (s o] simlis
b 3)lge ol )38 oo il 35 (oobaidl 5 _eloinl (slaasin p aSh wisS o daes |y el ol lislo s & )50 sly JluSis
Sy i Wlgi o o Sl b ale slaodly 3adls w8 o 05T 45 5)l5 Jledon (Y+YF) Lo > Nath et al laassly
ol b gl o GIS slaodls 51 48 e8] JLo g 5o aba 5> S (sla ks Gl cizpon 435 W55 (55385
0SS ol JSid Jlo zi « Guardian i)liS elwl p a8 ol sl Lwlypn VFFNFY 0 olnl oo s JlsSlis
,» Migration Policy Institute 5,55 ;5 a5 jsb ylad cyol cpl .l o0 0358 (I3 & loe 4 oo ¢ ol Oy amgs
385 ) bl ol s S e diny vl Slaggls lsis 4 1y oy SoelSEgSs a3 oy (Y0VF) Lo
ol b a8 S o w5 |y gyl (550 5 of 4 (BT (s yuod Alo) sinily Comg e g it polio (ol
sl 5 GIS jleslaiwl wile ¢ Jluzud &Y 90 slacus )8 (0 (gamw jlo)h cillas pils yimgl 1 (Y+VY) J ,> UN-Habitat
by 3 (oile Jbud 3590 3 (Yo VF) Jlo 3 Springer asdlas b sl pl a8 S Jawi |y b g plocam] cpl Blg5 oo ¢ Juw Hlliin
9 25 dgme |) Sy i Slge S0 Sty 3 Jlomd slacsygld pleal 390 15T 4 ol o) Sl !
Sog,S 1> &S Vot 4 dlasel pie 5 Cas O 0] A o yiwd 39S ASle (wilge (Jb pl baad ili8l ) asels S lie
Gonzalez assl alin w8 555 3l 1) Ggllas (glag )l (lysl Klg o a5 conl Jbusus GBIKS saimd i b diws p S8
adlles pledl b imgh (Sl (6315 eyl ¢ pmicad W03 )S Chnogs (S lie (slap iy 5590 40 (Y+VYF) JUs & Tschirhart
Slgie a5 0,8 aST e il pleal coenl poaSl ol aliel 1) elos] (hpd ks & (V-VF) Ju ,xCameron et al
Syt ilodn b el oyl gjlosad 5 o]y & )ljs o UN-Habitat 3155 55 45 job slan s el |y slasl (clage b



S sl (93)90 aalllas Sy 3505 g o] S Canb Jol mghy (slacudgioee sl 0ad Sloidy D dnwg > sodld
Iy Hlael (VF+Y) Jl p> Floodlist 5,55 aile 496 mlie 5 saalie dnlas) odly (gilwcdio Lol S o dgaxe |y (5 p3pness
dgdme gwd (58S 4 1y Julos ¢ alpe (S y 50 NVIVO wile aid iy (slayli8le 5 ay awyiwd pas o opl 0 0gMe Cunl 03 )8 ooy
SIS GLloyw 4 50 dlan 1 )by (6)l05 Cunlow (gl (cono puplie AL oyl D939 b dms inli8l ]y Slusl slallas wlgs o 48" S
¥ ol L (VYY) Jlsias wle ool pwly jo 1) d)ﬁhr’t" DlgS oo aS  somsyyut sBolSGsSw (gl Jluowd sla gyl o
@ 0,5 pawy plese (conylw Hlas B > a8 Jimgh ol slaadl ams il NPR (515 olel 1 ¢jle Ol amaw (sduoyd
S € Jloud lacas )3 g € ol cladagd b g o opm e o dilio jd blis §l dle oan] 45 sad o LES gudg
Jo cpl baoyls JolS Sledan ciyls 4T nolKiigSiw o) 51 (s piscaw] oS (Frontiers, 2024) 4 (UN-Habitat, 2023) wsle
o Oﬂ‘ mlw,m oMo b ‘_’J|93"u;o 4;9§> "L RVE S o uL“’ c;.)}tb.o Lgl.&ao,\;.ﬂ Olﬁ"" L )Ll.g‘lg: Jyu 9 JL..DUJ 6)51;.)15 L;Las%)b.w
awo ]y 55 (Cameron et al., 2024) 45 4365 loa— clasa] <8 )Lk Cogii 1> Jluoud (slacsygld (6956 i ol pois |,

Lalgiing 4151 9 5 5 dsd

Wlo) (goaldl Clyoss a8 oy LS ¢ comwyput solSeSw jl sliged (lais 4y (pgid blis EL dloe y 38005 b cpols g}
oIl Ll sl 5o o)l Wl e Sl Y o6 bl S o bl 3blio nl (sl ) a8 oyt (o JuSlis 5 oMo
&S Hlie a5 1S oo WS g wiiS o i |y 0] Jlain] (ola o sl Jeos™ U el e 5l cond peds slags pliw 3L
e Sy g Jlsud el dile il wSiy Lol 38 563 b etise 5yl 1) US55 cuiS g ams ials |y g pl b
ly 42)lSe 3,509, o) p iegR onl wale 3 e sl Joms il p (F9d el wb ey rizen
S gl il daeg o )3 slajred plu sl (298 W15 e oS )l ST adlil Syl )3 5k (6065 Copte
Olyass b dgalse )0 (938 blis ¢l aloes o] Sl slayome olulis glp alS gylpl Gl a0 8Lk (3 pg s o>
st 1 1500) Uty M 1505 ol 5 Siilghrgn o ol 3,Sa5) ) 1 68,5 S 4 Jlnes ¥ 5 gl
ooy, dnaslas jlondisyslaez (dly sloodls l yr Pl yo 485, g |y ol goylis Jlog (Jlmd by w5 (ool
o) 8,5 S5 (ol 3 o ot 3y9m 53 Sk SBGIF 5 098 s (sulidlsn sla S 40k s lia 5 iglS
Olnl (Bly Slo o jlpledl b asly 3,8 o s 3 1y 6)9l8 oy s g (g3 ddgr ke S slaCuhaBpas LS & bagy L
Slosds pawy SIS clbMuw g (01 510 Ol pdaw LialS 4 yoxie aS) VF-F B VF- ol dllugy polie sla Jluslis Wil
Wile (slanl g bleadle  (Sdgwyd aile a8 oMo b a8 blis §L albre oy 8Ly 38505 b gy ylw (ol (pizman
«S And o uLM) T3 Og.] “.A)LQ(Y JRpRVLY u.>])]o d.;l)..iw.: L;La:)),:.m‘) (i J.Jfgo S8 Ob‘f&.‘»lﬁ» 4 ol 9)49) OU|9.> u).>LQ(o
5 oS (olmoles ¢ oo anoly (gilwiaslys (oly aSh ¢ w i (slp & sl (clags L. Cunle joyel (clales] Jomme ¢ oui]
d)‘ﬁdoLo)w d‘)’ P> (P P)L.w.o )1.3.,[) Jyu 9 JL&UJ LS)?TU[J u9l'a.a LSL‘Q’?’)LW’ Croww &y uf)> W u.>|).lo u‘)]fww
Coml ol cwl 4 LSS ol d)giyl’j sledaly sl g Joe S lie slasly Cosr cVole Jluzwd slacsluy; ,»
L1y gyl o cashl )3 a5)ls j118 aliio laaes (5 me )3 &8 23k Gl ooy e SloolBgSus plo sl (268N Wl oo yoeagn i
oS oo g ey (sladpunly 5 Bl (sl Jlie (Jloisl b da o B Jolis i LSz

Oinl38) a5le) LoulBl s bawgio kb 53 4w b p gyl ol ((Resilience Digital) Jkusos (s)glolb 2 gl (o9l
Uil YU pdaws g (00 (s iy VF ¥ U ) o8l sl sl b5l o &S platel sla S05)b g (wgenbs 453 ¥ lawgie (slod
(e IS (laalebs 5 o Jas oSl 53 Jlioms ol b olSLo o Lol 353 b5 sy & Lo



V¥ Glianj o)1 cglelaio (293 04l g LSy N

a9t Gopdy B0y aST oSl iliseo (slaog S (sl Jttoms (bjgel Cunmnl yr goolis ool A8 e g i |y Sy
sloylitn 5k 5l g8 Shlus il ol o] Jlein] sl 5 Cogis Joxe (slos S a5 dnals <8 )lto g 1 ]33]
wile Jloms lo s Gajb 5l e latdl dgus 5 Mt (235155 M slapyisdy L (elazal e8)lie (I3l plSindg;
lbog,S 31 adgl sladysly ol Amd sl | donsS Saly3 Wl oo &S el oo Y guazma T g b 5 6t 6yl
) > blbge slacl 3ok jlaiilyi e Jhails (U5 105 w5 (ialS ]y (s slas plpb Slgioe go)lw ol cnl 2 oM . S8
sl (3 sl OIS Sl oalisol ¢l yas il (o jaeds 13 1 sadly Jlho - (Sa38 y9ui> a1 Jl (9 ST C 3 (soulBl (sloSiy 2
g 039 selCudbge uwl Jloud pled] b owypé slacdl ,d (oplicuwl Lials oxmslis a5 s o (gladlas wile) (o
slodynl) usl 0ad oo Ohlud Jiald 4 e glanidls slaale )0 wlie slagl & b il 558 (lp 255 Sl o0
5 oble> csly Jloms (bjgel slooygd ()l (S Lo 5 (5)l0ed ()lS0m b S Jliin (gl (oo (slo Sl dnsgs 1l o
ST o)y oYU Jlein] gyl ol 395 sl 5155 o 45 a8 Sy slodui W5 (sl oo sl b GIS slmosls pléal 5 ol

8 S35 o) s &y 1y alxs (55l s e 9 5,55 ol Sl sl > adgl g liSale s

Jol a2yl -8 Jgaa

) ) iy o b i o Slpsuing (slad pa .
Wlio 0393810055,! | 5 59198 . ¢ SR hol gsoly | gads Oldyd | gl
(oylgPron a2l gia) (535)
. allus Sials
Jie ol GIS oo 5l | o3y (o 5 Nath et al. 2024 | bl yon | e Jladin slac] s s
[ EL sl O
Sl ]+ Gonzalez & o oo il 5 ole s
oy b oS5 98 S a5 Tschirhart 2024 S Hlie GIS et 7 s 5)51_’15
‘. Lo (slop i) S b I o
folyl (Jd slopicl slon] (Resilience
Jlsus 590l ’ Digital)

o Ghpdy
EERPINCST Y
e Jliomd

BB lles gl o)) | Cameron etal. 2024 claasl cogii | lyica, Ulss cs) 55 03)
(wxplesf Je) silooaly 28 e (o St

(0FF gl sloaidl iate)

g polie (sl JlusSis wile) el clyuss ol ad WS o 1S9 gyl oyl ((Climate Crisis) o8l oo 1ped (g4l
0l o L olyon (sl ooy (3o &) Copud d g S8 2008 0aimd L V- (sla oo ) & Sl (S50 05 ralS
5o%9y sires ol b bLE EL alowe caylyd ol ) (59l @ dlazel pas g oy yy oyl Codgaome s &) Sl oy
ol )8 o 5l ooladl g elainl coMu p aSl S o 115 |y 039w (slalaislo sile (S slaylisbo ks &5 oS D9 o
sy oS b basye (slacslom Gl g ol 2giaS” s & ol 00 Lo 125 3,5 15T (g )lerl ©j2len 0 g5 pof) 2 g0l
1348 bl £l S o (sladasS 15 aloiil | Sogm s atle) Il 03518 o35 ol Jlatsl b 09 aloxe S 5 &
bzl b plpl Ll (S lrog)S claguess ulal p (31 © 2l Rl oy (LS Ty 3)l9e ol Gigly (Slase oamlie
sl ol ol 1 ogMe gmar (Sl o 4 elanl oy (18l g (Cubling 9 O Sl pdycanl la)lgl Coogome siibe)
|y S slagylon g A8 0 dgama ) S Ol (g jtiod JLuSits 5 00 (slo S 15 25 ilige slaglo 4 i Wlgioo
Sy | S 5 Oyt 4 VoV sl 020)8 (5)135 50 48) ol o Sl a5l s el sl g (ISl 2 Bl Jlio amd o 2ol
Wilo glaaloe oS 0dd SLSL oM iall g lalhsg) b SWid 4 oxie (048 Lnog Cinnd Copde g b 25 ¢ ol
e sbdyly Cul oad alie gblis )3 )l 80 v I i (2bnle 4 joxie j3 ] lalo )3 5 A5 oo a5 Lasdies | bLES L
SoaSed s 1T b wrby pte Gplee (lp ir)aeby 5 (Sloblo las 5 ol @5 k) () sl GloSeS 35 505
65l 53 15e eSSl psl g palae (la s (gl a3 les sladslsys dnungs o g il L2alS (gl e elais]
Jiees Ghdy Gl sl 6yp Dloladl Syl Ko ol Jotmo lab K9y 5 go)lis el ol 05 51 6y slr sl b
23S Pl



P93 Sgt)lw -V Jgs>

. Oy Olalao b duns lio gty (5lad p! .
Ao 0393815351 / 639198 Py s ¢ I el sy | g Ol 3 925k
(Olgteo aoxyii] gia) (525
d)l)la.él du&f
ol L5 b gl sl a5 INHBDTALSLaGS b bulon |, ) .
s 2023 oeld] 03
Jezmd Ghpd o2 . e
Frontiers 2024 ¢l s ,s 4 Wil 03 S o )5S KV el
L : Splee ghay | T T = OO
e e MPI olil & 2 lee slo s 5 .. byl Bl (A3l @2l (Climate
2 Jloms SIS (i85 (glodius @B pde s s : 500 isi
. : Mo 2024 g ol pb s oy el Crisis)
.‘—’)9)*” 9 d)”*w Aol ElrolSeSn colus 5 45T ol
diobie Jlemd i gyl syl ozl (ladSd copls
e

(0¥ ¥ ciagh sloaidl iaste)

Said sbiey Gl wile) o8l Ol ks byud A gyl (pl ,> (Limited Participation) sgaswe <8 )live ipguw (5925l
o b (398 oo S sl sbjg) el & joxie (2938 Wlo ()l la B NS el V¥ sla i iy 53 & el o8
iz b sle (Sin Gla ol g2 e ol ol olya (393500 U 5 M0 (sl 3] S ) Jlimed ey g
oo sl2olS) 8 5 )b ) elais] e lie nd dgugy Jolis Jlaisl ol sl S dgamma 1y JolS 8 Lt ilgs o 45 505 38 pe3 s g
a4y e &S (dw g i (gplpb Al (wlee Jds 4 Jlzud slacSu, Jials pas Ll WS e pledl 1) g il oS
Ol 1y Jow Sl sl (Sen g 298 00 (0,8 At |y Say STial Jolge &8 liusjob (slaMuws a5ke) (62 (5 pdpcnns]
o8l Ssedily o pe i iy Jluowd syl ey Lol WS Cusds i U1y clain] dslo o Slg5 o gyl cpl el 0gMe >
oS amd e b Slalllas Lol e )ls sgamme o8 L il Sk el oy solSsSs 5 1l Jlto lo o Bl Cans
loglptig 2lolid gl Ml () lie sloolS) 187 (5135 thapo (gl el il 0395 lasly Lol o CBge 50 41 ot Sl
Sy g (oloinl lopu ol Gl (230155 o3l (o] ke Stz dgioe plodl 5 (LSiun) (ror (A5 alE L)
ol e (Y gte b (ilusleiel Gl ()15 50 5 (i Elge (2 (sl gl 5 (U5 slaog)S 39505 cyglid 4 JolS
b J&sl e slags )l Cuonw 4 Wilg o Lol Cowl Jaizme 28 slasiel pas s 4 o5l

P (592 )b =) Joso

. - - iy Ol by s Lo Sy (53 p2] .
Ao 03938155351 /6 59195 y - SR ool gadely | gl Ol S| gl
(OlgPeon aoxyii] gia) ()
ren 25 s siadn D] (clnolS S ) -
Olssa (Jhoms— M) | Cameron et al. 2024 | guon (il o) olo s (oo Cogis el 3
Ly ¢l 2l 2lesequencing» | Participatory Research Methods © o lalidl 3 )b I sloi] Ll sgiome & Lo
olazsl ol bty slalnl pgy) 2 2024 A5 sl sl Sy ile 3 Lol Joxe (Limited
ol o)y e gl sy | SO CET el sl is |z o b | Participation)
e S st G285 456 (oln! Sldlas) oz S oSy, BB bawgis
_ . L;)'L.:blo.‘;.cl LSLM).,_M)
03y ab Jlowd J S

(0¥ ¥ gl sloaidl iate)

3390 oo L) Lcoulsl @l i oS ad a0l Jlows) 92 ks oyl :(Sustainable Transformation) ,lub Jsoo tp ke (g2 lw

ol el szl (0 (50,8065 o Digital Twins o Al plesl wlo( Jlows (ol Vb g 5 (o 2l el Lials wile gl
P sy Gl Jols ol @l 393 o lauly Jae Sy 4y bLis £l abeo b 3,1 ST Jlnzms 5 s JolS' 5l 52 ppuno
Bob Jl (dome (oobaBl ad) g (148 (Slo)S Sl (kS (lasslon SRBS) (S5 CadeS 290 20> YO U (a0 53204000 G2k )
JUd 50 (55,98 ilo o sla i Sl g (0392 sreluise (g 1o &5 (spglol (bl sl GIS wiibo) (s slos gl



VEoF b F)Y (gladlaio Do o] g L i a5

2 Jbized slagplpl p a8 YoVY Lo (syped Conbuo S dile) Madsd (o4 sl ol )0 1 Bly Sl . Jbuzud
88 oyt SBEEL 1 S Co e (sl AI-AMVEN (glasyslid b oS 4 bl (298 Wl o (0,1 48T gows e (slmolSigSis
GIS I osliwl aibe) Jbuzud aw 3ya0b 0 ) )5 ako o thasyo (slod paly ccowl oas lylud JialS 4 e inlojl 5l 5
385 S Sl Al deog gaddl laesly b e i plesl (sl Sl slapsisl 5 (AU by sibpadss oy
295 g el ol LB slio (634500 oo b gylis nl pglio )l (s b NGOL (o am g (3Dl 5 MOl S 5 o0

ABD o 45‘)] alse ).»Lw d‘).g

@k o2yl VY Joua

. sy eI lao U dus Lo Slpsuiuy (slad pa .
o 039381055, ol T RO ol gty | g OLSS gl
(OlgPeon aoxst] gue) (s5)
] R . s 535 ake
¥ s + 3o0) JolS plial| 9 Sl oS b Bl g SIS ol o5
.| World Bank 2024 wile sllas| < GIS Lesdgiaslyy | . ..
g 3 (e 8Lt Diaital : oielS (LS (ids deu oS b Jgs
L S J95 sl ing o ly Digital-Twins/Al| =~ = " = = s
PUIERN TR o S ki) o) gl
oy 4 . i s, » (Sustainable
Frantzeskaki & Kabisch 2024 oo Capde Ll 15, 0 53| < Jows i | Transformation)
el Jlol jllais sxnsolis e ool by 5 S5 Sl G
(i slopasls o ; : Y
A 5P Wiyl
(V¥ gy sboasdly sante)
Sy S92yl Jlr dmmilio VY Jgu>

Syl £ Slj @ Somy gl JUemd ooy (ool 92w

STy SaoligS YU b YL bugie Jios 6yglols

Sl el Y o=k A ol ol
Silwdite Saagle bogie bgie L d9dxe 8 )Lk

ok el omb Y o~ Jek Jo

(VE-F imgs slaamsly sxin)

5 slasag s sl g8 LS £l alomo o] (slagy s i 5 Glase sloaidly bl 2 cstimgy (ooleiey (sl 2,

il O g 5l 4 VEEVE Y Lo cla i liS 55 4 pabie (la JLuSits o SS (el Al Lorldl i ]
@ Lo oYL sles ile adly (slmodls 51 45 dmdpal, ol iloss b 6)sholb Sialjl el albcas b ay i ls oyl 053
Coypde g Jluomd (6)9lid cancly S )lie jomme du yy eilonds glyseial 131 Jlo zoy jd O ¢ JlSis (i0l381 5 Jluzud (sla)l 3l
sl gl 103, 3,0 e0lS claaslias )3 Glulid S 45 b ylon ciind iyl 1y dlixe (g5l Al oo g 0 35 s sanld
13 g yiand s g il A (ghioyd oS aS il g U5 03 4 Sl sl lpe ol Ban b a8 ol Jluzos g0l
oozl (g0 (paoliyy 0 S Lo § S, ololid sl GIS elowilols 5 o jlain (gl Syl 5 Algts b odd o b
gl @ losiis o 0380 2b5)) 0)g3 3l g Slatoliinyy o) 5l Jlowd Jipdy 5 GRIFI L ol cubge 5 S
S )lie g lazel Wlgi o Sbjgel 4 ol i Limgy SIS (slmog)S )3 laeg)S ol 105 el oo Jlanly Jso5 g i (59l
9ol (clags liw 45 3 pnly pl g i daled saomw Lynl 5l a5 8 ©)lusd (claodly auglio b a5 wms ialS |, oo 5 50
oG ..\33)5 .\Sb Ol)yq Co o dl)g JL..;uJ L;Lm)l)'.g] «Lg:.o.mlx Oljl% u.»ylf L;Lma”f I),g)’ c..\SL;o SaS dgl50 J)L.Mﬁ 9 JLoub



S Lo (slagy o (sl 0329 4 45 9 0 i)l el > ELISES 1 Uolad oo 31 S &3 Gl L ] g g
& 5l oleael pae Lo 4 Ll Wyl bled Jowe Slds @ WSl oS ol )l baslas ;5 wuwl Sle o8l oliou 9 29050
dlc\;})a\‘é) slod Wle s wb)§9u.abtf e u@lfbdl:l.&a J&bdw‘wdﬂfdﬁbw ‘b)@]) u’P‘ ..\J)lb ‘5;&%
CiblS calio bl (gl paias slp GIS ()5ld 5l oalawl b el o (Slybs o (550540l 9 By cislS 5y, 51 AFF il
Iy JuSis 5 b5 il Gaw slad oladd oS ol lis (il Sliwe sdalie |y ) cul 03)53 6,5 Jlusud d)ﬂgb 9 5l Jeoo
..\.ul.: ly a0 ¥ slod Liuli8l aS 938 cwlidlen (gla yo)l55 aile  Blg (slaodly 4SS b eclolidl oyl .cunl 03,8 yauis alows )
ColSi S plo lp (osNl 5 WS o ST SW; CutS Doy g g plpl Gials 4 Sl 4 anels (sYL led g A8 o

gyl U of bLI 1 g (olwiny o3y, —VF Joua
gyl b b3 i)l padle kol San 22l
Jaky Jsoo Sl gl Sk Bl <8 ki sl Jlmd gl )| Jizms (bl
Sgame &8 b (Jlzmd (Il s il ol oSy it Jais Ol dengs
ol Gl gaoee oS L <8 e iul38l sl aloju cogis S )lie slaols)lS
Jkzed syl il Jpo B by 8 OhleyS g JLuSas by allie o )yl yus
(0¥ ¥ ciaghy sloaidl iate)

oS (gylb GlEl (dlp S)le (3lymel b Sl S pleal poi) oS Jhmghy (pSen 4 425 b
) Joms gl (sl 4l S Jlzm pgleol soplir g2l )3 9 o dladting )5 1T (2938 bLE EL Al poms e
1, (GIS) le Ao glaslaby 5 o jlitin (sl cyiuSab] 51 odlitl ke (ghasly (slaclyn b 4sby cpl oS (s kocasls
POl (0503 £ oo Sl 53 45 platall g 0l (U5 a8le sl slaog,S oS 35503 L g camd (Bj5el (LSl
ool 6ylKan b IS ol Bg 38 1 Loe (slaolSlS B 4 10l I igal ] eytais €0 (s lodls ol (g5 &,
ol 255 el gl Sy €59 Ol o sl dm 9 S sl sl sk 5l gl 3 )Ses (il g« i jed g Sl ye
Jlomd laylil Bk I sloinl 8 )lie Cogii b aly cand oo (1) (S oM 1 (80 0 Cllud LS &350,
ilo corldl i ply 53 Adladen (yglol BiS o 4 olps g S e S8 g i slasplpl SRal
ol A Ay idoh Shwe (Bl > &S jeb len e o Culia polie sl JluSis

WS o (ot [y glod GRIBl g il Ol o (el wile (o8l Gl pad i o ouldl Gl oyl b a2z )3
» Jusis 4 pglie (s cadls Jold Wb )l aleyw cpl e300 @)y diadgn juw adlop; 53 o)l lejw iy
slmodls ool yy &S sl i oS 5 S5 gl 2 o asdly oyl (sl (10T) Lubl o yitl sliyguuios 23] g Aloea S o bli
9 1ol 90 1S 5 a9 L Wlgiiee b ol sl amd ol lab s ) (LS gy Wl o0 02938 (e (swlislge
Gok S Gog)S lul g a5 (IS ©plee SISTL 33,5 6Ky Sl eyl Gk jl QUL (Silie w)lai L
15T ole (slaodls L loxe (2313 3l 2 &S g3y (slaJelos 31 plall L opaly ool 39 J S S o 0305 1y (o Cno2)
5 48 oo Jas iy Jso0 4y sie (slovgy s 51 JUESH el by lsie 4 a8l o (1lS ) ey 5 (g pdynl b 45 )l
Al Cosli | Ao (o3lal g)l0k

Sjluen w1y iz GG plpl g GYgtue 4 dlaisl pas aile (K3 wlse & giome Sl (sl Cogh sl
o ASAE 55505 b adgl dlojo 50wl ol cul p)ls |y (M= M) (s pn S Lo (slaolS)lS (6155 5 Sloiiy
STl 4 1y VE Y o sl §1 395 At Sl (Sl 45 ols g ST 4S5 b (sloog)S Laugs cosli] (clncSeum,
b Wl oe 35Sagy ol 13,8 w5 lacions aelsl (gl pl,SI b sy (slmog,S ke o3k s (slaglil b yues 5 )35 oo
5 i A SIS RIS 5 SIS 5 s Sl anle e asla b g g Ll e liatns (58 Juted
g a3 oo (Il (elainl (Bpdy 3yl cpl donss )3 sl 0ad gl sl lraslas Sl iagh (gende Jdou )3 457 joblen 95



V- F i) o)1 e gladlaio (Ro3s o] g Ll i ov

el ple] lodinn) g Ao dgate 1) Sl 10 Gilo)S plp 0 (elal eyl Yl bugte (opdy llyd o >
9550 (o (68 el (sl B 55 (65l

dnnsgi Slpdibey S (oo ams b Jlota) st 4y |y Jliomes Y0 b o gyt e ol pleol oS sl Jo8 (sl 1 plRJI L
G L) platel (gla S5,k asle (Bly (conldl slaodls 1L pyath cul erdoe |y LS EL (sl polaid] (oo Jliom pyiily S
obsp skl b ol clogy s (sl o Blo s CISL (sNigpd (B Wilo ola Shy g S cuS 5 LSl as
sdlatdl (sl gl b s & ISl ool pieggy (Slae odalie glaosly olul 98 Jold |y Sy (451 0ads 5 « (Al) o g0
SLrolSsSs Lo sl (255 plgie 4 g disue Wl QLSLs (S5) cuieS &Sl aand o SialS ) Ol g 5 sl o ) (30
souldl Slyes ply 5> ety olly 2 S pe0 b S oo Joe (lnl sony

pleal cpl S o Sl (owe Sl b (Jod slaculow pledl dlpiuig « 39390 g Judow 3l (6005 doni 4 dogi b sl
O Lo porditane (sl g39)9 s bl (32938 (5,468 (552040052 13 GIS Sy sloaiiss Sl jg s gl Vs a209: (anass Jold b
55 a3 039u % (sl sS Ao aloo g bl il go pladl () 25 oo Jai 3 |y o] e Sl o Juad Sl (30,0 ]
ssbolen 235 i)l ller ©ples £ SRRl ile olapadls b g bl esly Cy e (gl e Lol (Bj0] Jols S
@ 1y ool lymo ale Lo (slagyyliw 3penly cpl woles 5D sl s ool (LS Limgh 50 bl pin Jlite ;b e pile jo oS
(o By L grez 25 Bl 1T L cilos o e |y adlrdon (5l g S oo Ltk 45, (sl placus b

059 Olwlid )5 LS Lo I JSise ()l )llas el S S5 Sl «bloiuiiy il polbe (2Ll 5 2k sl oo 5
Ep dle S o yadls plul g |y cépin sl )5S ole b o b ateS plp)ls |y (Jome (Vstuno 5 lll 5 (5l 0
Sl T o5l ale Jzmd (sloll 31 oolisol b S tiie ol Cllud (2alS 5 (LS gy pial3¥l Sl 5l
dlod s |y oyl Gl 9o )3 9 M3l iy (S9S slaog)S Sl plate (63653)955b Jold Mlgice 3,50, cnl -oogee (i
9 ol Sl alitie lagtlle oS ol b I pledal g ol Wl Glul lajed o @ LLE EL Jae gpdipres b
sl b« tmggy ()l (gib sl S plell b aSl WS o e |y o penl Jlitel RS &5 aieS b )l g2y o
B drwgd (6550 (6l13,50g) « Blg claodly Al b uiS o S oan] lisdisg 4y g 2l o FS1S 903 1)y (6 S nenas

References:

Adger, W. N., Barnett, J., Brown, K., Marshall, N., & O’Brien, K. (2013). Cultural dimensions of climate change impacts
and adaptation. Nature Climate Change, 3(2), 112-117. https://doi.org/10.1038/nclimate1666

Akinsanola, A. A., Singhai, P., Taguela, T. N., Folorunsho, A. H., Adeyeri, O. E., Morakinyo, T. E., & Adebiyi, A. A.
(2025). A review of urban resilience to weather and climate extremes. City Built Enviro., 3(1), 24. doi: 10.1007/s44213-
025-00063-6

Bai, X., Dawson, R. J., Urge-Vorsatz, D., Delgado, G. C., Barau, A. S., Dhakal, S., Dodman, D., Leonardsen, L., Masson-
Delmotte, V., Roberts, D. C., & Schultz, S. (2018). Six research priorities for cities and climate change. Nature,
555(7694), 23-25. https://doi.org/10.1038/d41586-018-02409-z

Bhanye, J. (2025). A review study on community-based flood adaptation in informal settlements in the Global South.
Discover Sustainability, 6(1). https://doi.org/10.1007/s43621-025-01449-6

Bulkeley, H., & Betsill, M. M. (2013). Revisiting the urban politics of climate change. Environmental Politics, 22(1), 136—
154. https://doi.org/10.1080/09644016.2013.755797

Ebrahimzadeh, 1., Mousavi, M. N., & Bagheri Kashkoli, A. (2016). Study of the Effectiveness of Relocation and Transferring
of some Functions of Tehran in Organizing the Capital City. Geopolitics Quarterly, 12(41), 136-165.
https://dor.isc.ac/dor/20.1001.1.17354331.1395.12.41.6.2 [In Persian]

Global Resilience Partnership. (2024). From informality to impact: Climate resilience in informal settlements and
economies (Analytical Report).
https://www.globalresiliencepartnership.org/wp-content/uploads/2024/11/from-informality-to-impact.pdf

Hailu, T., Assefa, E., & Zeleke, T. (2024). Land use transformation by urban informal settlements and ecosystem impact.
Environmental Systems Research, 13(1). https://doi.org/10.1186/s40068-024-00359-2

Hussainzad, E. A., & Gou, Z. (2024). Climate risk and vulnerability assessment in informal settlements of the Global South:
A critical review. Land, 13(9), 1357. https://doi.org/10.3390/land13091357

James, N. (2023). The effects of climate change on informal settlements. Town and Regional Planning, 82, 1-3.
https://doi.org/10.38140/trp.v82i.6616

Jamshed, A., Patel, C., Puriya, A., Igbal, N., Rana, I. A., McMillan, J. M., Pandey, R., Altaf, S., Mehmood, R. T., & Saad,
U. bin. (2023). Flood resilience assessment from the perspective of urban (in)formality in Surat, India: Implications for
sustainable development. Natural Hazards, 120(10), 9297-9326. https://doi.org/10.1007/s11069-023-06267-5



https://doi.org/10.1038/nclimate1666
https://doi.org/10.1038/d41586-018-02409-z
https://doi.org/10.1007/s43621-025-01449-6
https://doi.org/10.1080/09644016.2013.755797
https://dor.isc.ac/dor/20.1001.1.17354331.1395.12.41.6.2
https://www.globalresiliencepartnership.org/wp-content/uploads/2024/11/from-informality-to-impact.pdf
https://doi.org/10.1186/s40068-024-00359-2
https://doi.org/10.3390/land13091357
https://doi.org/10.38140/trp.v82i.6616
https://doi.org/10.1007/s11069-023-06267-5

OA Q\J9:><.3'9 u«lﬁl ul)wu L 4.@3‘94 N Ql),{l (o) & ali?.'gg.u Jﬂ.&.g da.&.lg.’l m.w)-v/ ‘5)3)’)9‘.««5 9 ‘:wb alsld

Kemarau, R. A.,; & Nor, N. F. M. (2025). Vulnerability and resilience: Assessing climate change impacts on urban slums
and informal settlements. International Journal of Research and Innovation in Social Science (IJRISS). Advance online
publication. https://doi.org/10.47772/1JRISS.2025.90300194

Kiribou, R., Djene, S., Bedadi, B., Ntienganya, E., Ndemere, J., & Dimobe, K. (2024). Urban climate resilience in Africa:
A review of nature-based solutions in African cities' adaptation plans. Discover Sustainability, 5, 94.
https://doi.org/10.1007/s43621-024-00275-6

Mensah, K. O., Asare, D. B., & Owusu, A. K. (2024). Climate change resilience and social capital: Insights from informal
urban neighbourhoods in Kumasi, Ghana. Cities, 152, 105234.
https://doi.org/10.1016/j.cities.2024.105234

Nepali, P., Shrestha, A., & Gurung, S. (2024). Building heat resilience in informal settlements: Community-led data
collection (IIED  Project  Report).  International  Institute  for ~ Environment and  Development.
https://www.iied.org/building-heat-resilience-informal-settlements-community-led-data-collection

Nufiez Collado, J. R., Wang, H.-H., & Tsai, T.-Y. (2019). Urban informality in the Paris Climate Agreement: Content
analysis of the nationally determined contributions of highly urbanized developing countries. Sustainability, 11(19),
5228. https://doi.org/10.3390/su11195228

Rasoli, N., Mousavi, M., & Houshyar, H. (2020). Explaining Creative Tourism in the City Of Urmia with a Foresight
Approach. Urban Planning Knowledge, 4(4), 101-116. https://doi.org/10.22124/upk.2020.15374.1371 [In Persian]

Shokri Firouzjah, P., Seidbeigi, S., Aravand, P., & Moghadam Habibzadeh, M. (2024). Evaluation of the realization of the
indicators of the elderly-oriented city in the old and inefficient context of Sari city. Journal of Geography and Regional
Future Studies, 2(1), 69-83.
https://doi.org/10.30466/grfs.2024.55069.1039 [In Persian]

Tavares P, C., Pereira, R., Bonnin, C., & Silva Duarte, D. H. (2024). A global (South) collective burden: A systematic review
of the current state of climate-related hazards in informal settlements. International Journal of Disaster Risk Reduction,
114(6) 104940. https://doi.org/10.1016/j.ijdrr.2024.104940

Tietjen, B., & Jacobsen, K. (2023). Climate change and urban migration in Sub-Saharan African cities: Impacts and
governance challenges. Journal of Climate Resilience and Climate Justice, 1, 20-32.
https://doi.org/10.1162/crcj_a 00009

Zamani, A., & Besharatifar, S. (2025). An analysis of future strategies influencing the development of industrial cities in
Iran (Case Study: Bandar Mahshahr City). Journal of Geography and Regional Future Studies, 3(3), 62-79.
https://doi.org/10.30466/grfs.2025.56271.1132 [In Persian]

COPYRIGHTS

—(D &)

@ ATl © Authors retain the copyright and full publishing rights. This is an open access
article under the CC BY-NC license:

https://creativecommons.org/licenses/by-nc/4.0/ Publisher: Urmia University.



https://doi.org/10.47772/IJRISS.2025.90300194
https://doi.org/10.1007/s43621-024-00275-6
https://doi.org/10.1016/j.cities.2024.105234
https://www.iied.org/building-heat-resilience-informal-settlements-community-led-data-collection
https://doi.org/10.3390/su11195228
https://doi.org/10.22124/upk.2020.15374.1371
https://doi.org/10.30466/grfs.2024.55069.1039
https://doi.org/10.1016/j.ijdrr.2024.104940
https://doi.org/10.1162/crcj_a_00009
https://doi.org/10.30466/grfs.2025.56271.1132
https://creativecommons.org/licenses/by-nc/4.0/

Journal of Geography and Regional Future Studies

v
Urmia University

Vol. 3, No. 4, Winter, 2026
Online ISSN: 2981-118X
https://grfs.urmia.ac.ir/

Feasibility assessment of regions for the formation of technology clusters (Case
study: Fars Province)

Mohsen Rafieian 1@, Shabnam Jafari 2

and Mahsa Dehghanian 3

1- Department of Urbanism, Faculty of Art and Architecture, Yazd University, Yazd, Iran.
2- Department of Regional Planning, Faculty of Art and Architecture, Yazd University, Yazd, Iran.
3- Department of Urbanism, Faculty of Art and Architecture, Yazd University, Yazd, Iran.

ARTICLE INFO

ABSTRACT

Article type:
Research Article

Received:
2025/02/23
Accepted:
2025/10/04
pp:

59-72

Keywords:

Fars Province;
Feasibility Assessment;
Regions;

Technology Clusters.

Clusters of science and technology play a vital role in fostering innovation, creativity, and
knowledge-based economic growth. A cluster refers to a group of companies and organizations
located within a specific geographic area that collaborate and interact in the production of
goods and services. These interconnections create synergies that promote competitiveness and
innovation. However, not all regions possess equal capacity for the formation and development
of such clusters, which makes assessing regional capabilities an important step in regional
development planning. The main objective of this research is to assess the potential of different
regions in Fars Province for the formation of technology clusters. The study aims to identify
which cities have higher or lower capacities for establishing and sustaining technology-
oriented networks and innovation ecosystems. In this research, 48 indicators were employed
to evaluate the technological and innovation capabilities of the regions in Fars Province. The
analysis was conducted using the numerical taxonomy method, which classifies regions based
on their similarities and differences. The research follows a descriptive—analytical approach
and utilizes documentary resources, content analysis, and cluster analysis techniques. The
statistical population includes all counties of Fars Province. The results indicate that Marvdasht
County is the most advantaged area in terms of technological and innovation potential, whereas
Sarchehan County is the most deprived, according to the numerical taxonomy model. The
lower and upper limits of the analysis were 4.34 and 7.61, respectively, with all counties falling
within this range. Marvdasht County recorded the lowest Cl value (15.01), indicating higher
relative advantage, while Sarchehan County showed the highest Cl value (23.89), representing
limited potential. The study concludes that there is significant variation in the technological
capabilities of Fars Province’s regions. While some areas, such as Marvdasht, show strong
potential for forming technology clusters, others require greater infrastructural investment and
institutional support to enhance their readiness for innovation-driven development.
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Extended Abstract

Introduction

Knowledge-based industries and services
symbolize the capacity for knowledge and
technology production, representing embodied
knowledge and serving as one of the indicators
for measuring a country's scientific and
technological capability. Modern and advanced
technologies lead to increased efficiency,
productivity, and competitiveness of countries.
The growth and development of industries with
advanced technology are heavily influenced by
innovation flows and research activities.
Specific spatial arrangements of economic
activities allow for knowledge to synergize
within this geographic space, becoming a driver
of growth. These spatial arrangements, which
facilitate the clustering of knowledge-based
industries, are known as science and technology
clusters. Clusters are groups of companies and
organizations located in a specific geographic
area that, through internal dependencies, form
an inter-group relationship of products and
services. The present research utilized a
numerical taxonomy classification method to
assess the feasibility of regions in Fars Province
for the formation of technology clusters. Its
objective was to calculate and compare the
feasibility levels of the districts in Fars
Province. The ranking of the districts was
determined using the dimensions and indicators
outlined in Table 2. The findings of this study
can assist urban and rural planners and relevant
managers in identifying existing strengths,
weaknesses, threats, and opportunities. This
knowledge will enable them to create conducive
environments for the growth and optimal
development of the districts in Fars Province.
Additionally, by examining the causes of
obstacles, they can propose and implement
appropriate and principled strategies and
policies.

Methodology

The present research is a descriptive-analytical
study aimed at assessing the level of endowment
and ranking of each county in Fars Province
based on various indicators. The goal is to
identify the city with higher endowment and
relative advantage, as well as the city that is in
a state of deprivation. In this context, the
taxonomy method will be utilized to analyze the

different indicators of Fars Province. Since the
indicators have been examined quantitatively,
the application of the taxonomy method is
feasible. The reason for using multi-criteria
analysis is that, in cluster analysis,
homogeneous clusters are identified; however,
the prioritization of these clusters is not
determined. Therefore, the combination of
cluster analysis with numerical taxonomy not
only allows for the clustering of various cities in
Fars Province but also establishes the priority of
the clusters. The taxonomic analysis method is
one of the common techniques used to assess
the level of development of regions or study
areas and to group them into homogeneous sets.
It was proposed by UNESCO in 1986 for
measuring the level of development of
countries. In this method, usually one point is
chosen as the ideal point, and other points or
areas are ranked based on it. This process helps
identify the differences or distances of each
region from the ideal point. However, in
situations where the number of points or areas
under study is large and exhibits high
heterogeneity, selecting one region as the target
point and ranking the other points based on it
may not seem logical or feasible. This is
because, over time, as other regions strive to
reach the ideal level of development, the ideal
point is continuously evolving as well.
Therefore, in cases where regional disparities
are significant and the number of studied areas
is high, determining an ideal point is not
considered a logical approach.

Results and discussion

The indicators of Fars province, such as
environmental and natural resources, economic
factors, settlement patterns, infrastructure, and
social and cultural aspects, each encompass
various criteria and elements. Each of these has
been analyzed and has yielded different results.
The average and standard deviation for each
indicator have also been calculated based on
their respective weights. By analyzing these
indicators, we can understand the extent to
which each of these activities contributes to the
regions and technology clusters, enabling us to
focus on specific areas. Each indicator has its
own specific weight; in terms of economic
factors, the agricultural and fishing
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characteristics indicator has the highest average,
while the climate change indicator has the
lowest average. According to the analyses
conducted, the lower and upper limits are 4.34
and 7.61, respectively, and all counties in the
province fall within this range. The smaller the
Cl (composite index) of a development model
(ideal activity), the greater the relative
advantage, and conversely, a larger Cl indicates
a lack of endowment for option i. Based on the
analyses, Marvdasht County has the lowest CI
among all counties at 15.01, indicating its high
relative advantage. In contrast, Sarchehan
County has a higher CI of 23.89, indicating its
lack of endowment. Marvdasht is ranked 36th,
while Sarchehan is ranked 1st. Based on the
rankings of all counties, we can observe the
level of endowment of each county according to
the rank it receives.

Conclusion

The results indicate that the counties of
Marvdasht, Fasa, and Kazeroon are among the
top cities. The descriptive status of urban
development in the counties of Fars province
has led to Marvdasht County achieving
superiority over other counties in the province
based on the available indicators. Fasa and
Kazeroon rank second and third, respectively.
From another perspective, one of the studied
indicators was the social and cultural index,
which is a crucial tool in the technical and
executive system of urban planning, aiming to
develop cities and regions and improve the
quality of life for residents through various

means, such as per capita income from
community contributions, per capita cultural
space, and more. This improvement cannot be
realized unless all dimensions and components
emphasized in urban development are
enhanced. Utilizing these factors and the
relative advantages that Marvdasht County
possesses, it can play a significant role in the
establishment of technology zones, considering
the potential it has based on various indicators,
especially economic ones. According to the
conducted analyses, the lower and upper limits
are 4.34 and 7.61, respectively, and all counties
in the province fall within this range. Based on
the analyses, Marvdasht has the lowest CI
(Competitive Index) among the counties,
measuring 15.01, which indicates its high
relative advantage. In contrast, Sarchahan has a
higher CI of 23.89, indicating its lack of
endowment. Additionally, these findings are
well illustrated in a table, showing Marvdasht
ranked 36th and Sarchahan ranked 1st.
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The Metaverse, as a hypothetical virtual environment utilizing advanced technologies such as
Acrtificial Intelligence and the Internet of Things, has the potential to contribute to the
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Extended Abstract

Introduction

With the expansion of emerging technologies in
recent decades, cities, long symbols of human
civilization and development, have entered a
new phase of structural and functional
transformations. In this phase, smart cities, by
leveraging information technologies,
communication  systems, and advanced
technologies such as the Internet of Things,
virtual reality, and augmented reality, aim to
improve citizens' quality of life, optimize urban
services, and enhance infrastructure efficiency.
Among these, the metaverse, as a novel digital
space, has opened new horizons in urban
development and forward-thinking planning.
The metaverse, formed by the integration of
various technologies such as artificial
intelligence, cloud computing, and augmented
reality, provides a platform for citizens to
interact, experience, and make decisions in a
simulated environment resembling real cities.
This space is capable of modeling various urban
scenarios, crises, and social changes, serving as
an effective tool for emergency response, policy
simulation, and resource optimization for urban
managers. In this space, smart cities are not only
enhanced in technical aspects but also
strengthen  social  participation,  cultural
development, and economic and environmental
sustainability. However, fully harnessing the
potential of the metaverse requires addressing
technological and managerial challenges and
designing comprehensive, interdisciplinary
strategies. In this context, this paper analyzes
the future role of the metaverse in the
sustainability of smart cities, focusing on
Tehran, and emphasizes the need for
collaboration between governmental
institutions, the private sector, and society to
achieve this goal.

Methodology

This research is based on a futures research
approach, aimed at practical objectives and
descriptive-analytical in nature. The data
collection  method was library-based,
documentary, and survey-based, utilizing the
Delphi method. The Delphi team was selected
using purposive sampling, and the criteria for
selecting experts included theoretical expertise,
practical experience, willingness and ability to

participate in the study, and accessibility. The
statistical population of the research includes
experts (urban managers, urban designers,
urban software specialists, urban planners,
ecologists, economists, sociologists, and
architects). Due to the absence of a
comprehensive  database for professional
individuals, snowball sampling was used, and
70 individuals were selected as the sample size.
Initially, 14 components were identified, and
then these components were presented to
specialists for further refinement, leading to the
identification of 10 final influential
components. In the third stage, based on expert
consultations, 40 indicators were selected for
analysis. A semi-structured questionnaire was
distributed among specialists, and they were
asked to rate the variables according to their
influence and dependency using a scale of 0 to
3 in the cross-impact matrix. In this rating
system, “0” means no impact, “1” means weak
impact, “2” means moderate impact, “3”” means
strong impact, and “P”” means potential impact.
Cross-impact analysis was performed using the
MICMAC software, and final scenarios were
developed using the Scenario Wizard, with key
indicators influencing the future state of the
system extracted

Results and discussion

The findings of this research indicate that the
analysis of the direct and indirect impacts
matrix among 40 factors led to a deeper
understanding of the relationships between the
influential indicators in the analysis of the
metaverse spaces for the future sustainability of
smart cities in Tehran. The 77.06% fill rate in
the matrix suggests that most factors are
interrelated and mutually influential, with only
367 zero values and the remainder being values
of 1, 2, and 3. In repeated impact-dependency
analyses, the indicators initially showed high
levels of influence and dependency (95% and
97%), and in the second repetition, they reached
full stability (100%), indicating the stabilization
of the relational structure and the readiness to
extract key driving forces. The direct impact-
dependency map categorized the indicators into
four groups: independent and driving indicators
like demand reduction and digital education,
linking indicators such as virtual tourism,
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metaverse economy, and economic innovation,
dependent indicators like virtual experience and
health equity, and finally, independent or
neutral indicators like local projects. Moreover,
demand reduction, with the highest direct
impact (60), and health equity, with the highest
dependency (57), play a key role in influencing
and reacting. The direct and indirect impact
diagrams with 100% coverage illustrate the
strength of the relationships between the
indicators with various lines. Ultimately, the
classification of driving indicators into four
regions revealed that indicators in Region 1 are
recognized as key drivers and main system
catalysts for policymaking and decision-making

Conclusion

The metaverse, by combining tools such as
advanced simulation, the Internet of Things, and
artificial intelligence, has revolutionized the
management of smart cities. In this research,
Tehran was selected as a case study to examine
the impact of the metaverse on the intelligent
sustainability of urban environments. The
findings suggest that indicators such as
transparency, demand reduction, and health
equity can serve as primary drivers of urban
sustainability. These results align with previous
studies focusing on resource optimization and
energy consumption reduction. Furthermore,

urban simulations play a significant role in
forecasting and reducing urban  risks,
emphasizing the importance of enhancing social
interactions and reducing digital inequalities.
The integration of the metaverse with
complementary technologies such as the
Internet of Things and digital twins can improve
urban infrastructure. This study also addresses
challenges such as cybersecurity and the need
for  developing adequate infrastructure.
Ultimately, the research indicates that the
metaverse can act as a tool for enhancing
governance, transparency, and quality of life in
smart cities. The recommendations of this study
include strengthening digital infrastructure,
improving governance transparency, expanding
digital education, integrating technologies, and
enhancing cybersecurity, all of which can
contribute to achieving sustainability and social
equity in Tehran.
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Article type: To realize citizenship rights and sustainable development of urban spaces, in recent years,
Research Article numerous concepts have been proposed by urban and regional theorists and planners. Healthy

city, child-friendly city, green city, electronic city, happy city, etc., are key concepts. Among
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91- 105 the data collection method is documentary (library) and field (questionnaire). The statistical

sample size includes citizens living in the 13 regions of the Mashhad metropolis, which is
Keywords: estimated to be 171 questionnaires based on the population of 3,062,242 in 2016 and
Happy City; distributed according to the population of each region. SPSS and multi-criteria decision-
Urban Space; making methods such as MEREC and COCOSO, and the structural equation method (Smart
Determinants; PLS) were used to analyze the data and information. The results of the study show that regions

Mashhad metropolis. 9, 1, and 4 have the highest, and regions 3, 12, and 10 have the lowest levels of happy city
indicators in Mashhad. Based on the results of the structural equation testing, the economic
factors variable, which has a total impact coefficient of 1.523, had the greatest impact on the
happy city, followed by the physical factors with a coefficient of 0.687 and the social factors
with a coefficient of 0.622.
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Extended Abstract

Introduction

Given the unfortunate state of the happy city
indicators and the importance of the happy city
indicators in improving the quality of life of
citizens and overall significant impact on
achieving sustainable urban development,
examining the status of the happy city and its
influencing factors can be an important tool for
improving the level of the happy city by urban
managers and those involved in the
development of the Mashhad metropolis.

Methodology

The present study is of an applied type in terms
of purpose and descriptive-analytical in terms of
nature and method, and the data collection
method is documentary (library) and field
(questionnaire). The statistical sample size
includes citizens living in 13 regions of the
Mashhad metropolis. The Cochran formula has
been used to determine the sample size of the
regions randomly. Based on the d coefficient of
0.085, the sample size will be 171
questionnaires according to the population of
3062242 in 2016, which will be distributed
according to the population of each region. In
the following, SPSS and multi-criteria decision-
making methods such as MEREC and
COCOSO have been used to analyze data.

Results and discussion

The current status of the Happy City indicators
in the 13 regions of Mashhad shows that a value
of 0 indicates a poor condition (Region 3),

between 0 and 2.94 indicates an average
condition (Region 2, Region 10, & Region 12),
values between 2.94 and 3.23 indicates a good
condition (Region 5, Region 6, Region 8, &
Samen Region), and between 3.23 and 3.41
indicates a very good condition (Region 1,
Region 4, Region 7, & Region 9).

Conclusion

According to the results obtained (significance
level and upper and lower bounds), all
indicators (social factors, physical factors and
economic factors) have become significant, and
among the indicators of the happy city, the first
factor (social factors) has the highest average of
2.7154. On the other hand, the economic factors
component has the lowest score (2.3633) among
the other components. Next, after weighting the
indicators using the MEREC method and
utilizing the COCOSO technique, the regions
were ranked, and the results show that Region 9
with a score of (3.412) ranked first, and Region
1 with a score of (3.349) ranked second.
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ARTICLE INFO ABSTRACT

Article type: The primary objective of this study is to design and explain an intelligent branding model for
Research Article tourist cities, emphasizing foresight and sustainable development. The research adopts an

exploratory mixed-method design. In the qualitative phase, data were collected using the
Received: Straussian Grounded Theory approach through semi-structured interviews with 18 experts in
2025/05/13 tourism, urban branding, and digital governance. Special emphasis was placed on the use of
Accepted: scenario planning as a key foresight approach in the interview protocol, enabling the modeling
2025/10/04 of potential future trajectories of urban brand transformation in the face of environmental
pp: uncertainties. In the quantitative phase, to evaluate the model's fit, Structural Equation
106- 131 Modeling (SEM) was conducted using SmartPLS software, based on survey data collected

from 384 urban stakeholders. The findings identified three core components—structural
Keywords: factors (technological infrastructure, innovation drivers, institutional synergy), managerial
City Branding; factors (participatory governance, organizational agility, future orientation), and content
Future-Oriented factors (urban identity, perceived image, user experience)—as fundamental pillars of a smart
Tourism City; tourism brand. Furthermore, contextual variables (economic, socio-cultural, political, and
Grounded theory; environmental features) and intervening factors (human, financial, cultural, and digital capital)
Tehran. indirectly influence the triadic branding strategies: "radical regeneration," "gradual redesign,"

and "status quo preservation." The final proposed model, grounded in scenario analysis and
systematic interlinking of variables, offers a practical tool for urban policymakers and tourism
managers to implement smart, adaptive, and future-oriented planning for urban tourism
branding.
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Extended Abstract

Introduction

In the rapidly evolving global landscape of urban
tourism, cities are facing mounting pressure to
differentiate themselves through innovative
branding strategies that align with technological
advancements and sustainable development
goals. Urban branding has evolved beyond
traditional marketing and logo design to
encompass a comprehensive process of identity
formation, image management, and experiential
value creation. The rise of smart technologies—
such as artificial intelligence (Al), the Internet of
Things (loT), big data analytics, and augmented
reality—has revolutionized the way cities can
design, communicate, and reinforce their brand
images. These tools enable real-time monitoring
of visitor behavior, personalized experiences,
and the seamless integration of physical and
digital urban environments. Simultaneously, the
growing relevance of future studies (foresight) in
urban planning has introduced a paradigm shift,
where strategic decision-making is informed not
only by current data but also by anticipated
trends and disruptions. Foresight enables cities to
proactively adapt to changes in demographic
patterns, technological innovations, and climate
conditions, all of which have a direct impact on
urban attractiveness and competitiveness. In this
context, smart tourism city branding emerges as
a strategic necessity, especially for developing
nations seeking to enhance their global standing
and socio-economic resilience. Tehran, the
capital city of Iran, is a compelling case in point.
Despite  possessing  significant  historical,
cultural, and infrastructural assets, Tehran
continues to underperform in the global tourism
marketplace. Reports from the Iranian Statistical
Center (2023) indicate that the city lags behind
comparable regional hubs such as Istanbul and
Dubai in attracting international visitors. The
reasons for this underperformance are
multifaceted, including fragmented governance,
limited use of digital technologies, and a lack of
integrated branding strategies. Moreover, Tehran
embodies a dual urban identity—a tension
between traditional values and modern
aspirations—which further complicates the
branding process. While other cities have
leveraged smart technologies to craft coherent
and compelling narratives, Tehran struggles with

scattered data systems, minimal citizen
engagement, and an outdated branding vision.
The gap in both theory and practice lies in the
absence of an integrated model that can align
smart branding with sustainability and foresight
principles. Existing studies have mostly focused
on individual components, such as technology
adoption or branding effectiveness, but rarely
address the interplay between governance,
socio-cultural dynamics, and strategic foresight
in a unified framework. This research seeks to
fill that gap by proposing a smart branding
model for tourism cities that is both
conceptually robust and practically actionable.
Through a mixed-methods approach, this study
contributes to building a contextualized model
tailored to the specific challenges and
opportunities of a metropolis like Tehran.

Methodology

This research adopts a mixed-methods approach
comprising qualitative and quantitative phases. In
the qualitative phase, grounded theory
methodology was employed, with semi-structured
interviews conducted with 25 tourism and urban
branding experts, selected through purposive
sampling. The collected data were analyzed,
following the open, axial, and selective coding
processes. To enhance the depth of conceptual
exploration and validate  future-oriented
strategies, scenario writing was also integrated
into the qualitative analysis, enabling the
development of plausible trajectories for the
digital ecosystem model. The model construction
was ultimately based on the extended framework
of Del Vecchio et al. (2021), focusing on six core
components: causal conditions, contextual
factors, intervening conditions, core category,
strategies, and consequences.

Results and discussion

Causal Conditions: Structural, managerial,
internal and external content-based factors were
found to be the main drivers. Data fragmentation
across 22 organizations, outdated governance
frameworks, and a lack of integrated platforms
were highlighted as pressing issues. Leadership
inertia and lack of awareness among senior
officials also emerged as critical obstacles.
Contextual Factors: Tehran’s dual identity—
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oscillating between tradition and modernity—
along with socio-cultural diversity, financial
constraints, and technological limitations,
shaped the broader environment of branding
efforts. Intervening Conditions: Technological
gaps, limited access to advanced analytics, a lack
of Al-trained personnel, and data security
concerns were identified as major inhibitors.
Strategies: Three strategic approaches were
outlined: (1) Radical transformation (digital
command centers, real-time analytics), (2)
Incremental change (augmented reality content,
mobile apps), and (3) Stability (preserving
current strengths and avoiding disruption).
Consequences: Anticipated outcomes included
increased tourist satisfaction, operational cost
reductions, enhanced brand agility, better
stakeholder participation, and a shift toward
sustainable tourism governance. A conceptual
model was developed that positioned “urban
brand smartness” as the central phenomenon,
surrounded by interrelated causal, contextual,
and intervening elements. Notably, the model
introduced two novel theoretical constructs:
“Institutional Smartness”—as a mediating
variable explaining the success of data
governance—and the “Digital Managerial
Divide”—a barrier unique to developing cities,
where managers lack the digital literacy needed
for smart transformation.

Conclusion
This research contributes to the literature in two
significant ways. First, it identifies a previously

overlooked structural barrier: the digital
managerial divide. Second, it proposes a
comprehensive model that synthesizes foresight
and sustainability in a smart branding
framework. The findings align with Buhalis
(2023), yet emphasize the distinct managerial
challenges in developing cities like Tehran.
While previous models emphasized technology
and infrastructure, this study highlights
governance, cultural identity, and participatory
mechanisms as equally crucial. The proposed
model offers practical implications for urban
managers, including the development of
integrated tourism data platforms, Al-driven
visitor behavior analysis, and deployment of
immersive technologies. Policymakers are
encouraged to enact legislation supporting data
interoperability and smart startups. For
researchers, future studies could include
comparative analyses between Tehran and peer
cities.
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Population movements within a geographical area have two directions—origin and
destination—where the population of the origin community decreases while that of the
destination community increases. The most significant example of population mobility is rural—
urban migration, which appears in the form of leaving the village to live in the city. The present
study aims to explain and evaluate rural-urban population mobility in the Gurek Rural District
of Sardasht County and to examine the impact of economic, social, and environmental
indicators on the migration flow from the villages of this district to the city of Rabat and
surrounding cities. The research method is descriptive—analytical. Using Cochran’s formula, a
sample size of 345 people was obtained, selected randomly. The research tool was a
questionnaire, and SPSS software was used for data analysis. The reliability of the
questionnaire was calculated using Cronbach’s alpha coefficient for economic (0.843), social
(0.824), and environmental (0.745) indicators. To analyze the hypotheses, statistical tests such
as mean, variance, and Pearson correlation were used. Charts and maps were also created using
Excel and ArcGIS software. The findings indicate that in the first hypothesis, the Pearson
correlation matrix between social and economic indicators showed a significance level of sig =
0.000 at the 99% confidence level, indicating a significant and relatively strong relationship
between the variables. In the second hypothesis, T and F mean-difference tests for all social
variables and demographic characteristics showed a significance level (P < 0.05) at the 95%
confidence level. In the third hypothesis, the significance level obtained between
environmental variables and demographic structure was (P > 0.05), indicating that there is no
significant relationship between these variables. The final results of this study show that there
is a significant relationship between social, economic, and environmental factors and
population mobility and rural-urban migration in the Gurek Rural District. Therefore,
examining and paying attention to the economic, social, and environmental issues of residents
is essential in understanding the region’s population mobility dynamics.
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Extended Abstract

Introduction

One of the most obvious examples of
population mobility is rural-urban migration,
which occurs in the form of leaving the
countryside to live in the city. Rural-urban
migration, as a phenomenon and dominant
form of population flow, causes tremendous
economic and social impacts at the origin and
destination. Migration is a function of the
behavior and local decisions of individuals
from origin to destination and is the result of
the interaction of environmental and individual
attracting and repelling factors of the
territories. A close examination of the country's
interprovincial migration flows in the past
periods of population and housing censuses
(from 1976 to 2016) has indicated a negative
balance of immigration and emigration in West
Azerbaijan province in all the censuses
mentioned. This negative balance of
immigration and emigration of the province in
the past 4 decades has been due to the security
conditions of the province, the acute issues of
its economic development, and the ethnic and
religious ties of the province's population with
the provinces located in the northwest,
including East Azerbaijan, Kurdistan, and
Tehran-Alborz. The majority of migration
flows in Sardasht County are due to population
movements within the county. While in the
2016 census, the share of migrants displaced
within the counties surveyed in the province
was 35.7 percent of the total number of
migrants entering the province; this figure was
62.1 percent for Sardasht. Therefore, it is
important to pay more attention to migration
within the county and between rural and urban
settlements in Sardasht County.

Methodology

Random sampling was selected with a
confidence level of 95% and a probability of
error of 5%. The sample size for completing
the questionnaire was 345 people using the
Cochran formula. The validity of the research
tool was confirmed by obtaining the opinions
of university professors, and after the
professors' amendments in several stages. The
reliability level was also obtained using the
Cronbach's alpha method for the economic
(0.843), social (0.824) and environmental

(0.745) indices, which indicates a high
reliability coefficient. Descriptive statistics
(frequency and frequency percentage) were
used to analyze the data, and tests such as
mean tests (T-test, F) and Pearson correlation
test were used to analyze inferential statistics
and test the research hypotheses. To investigate
the most important factors affecting the
occurrence of rural-urban population mobility,
research variables in three dimensions,
economic, social, and environmental, were
extracted into 13 sub-indices and 46 items,
which were arranged and graded in the form of
a questionnaire and based on a five-point
Likert-scale scoring scale (very low, low,
medium, high, very high).

Results and discussion

To test the first hypothesis, Pearson's
correlation coefficient was used, and the
variables used were selected from the social
and economic dimensions. To test the first
hypothesis, the economic dimension variables,
including income, employment and labor,
investment, government facilities, and the
social dimension variables, including health
and treatment, education, social cohesion and
interaction, and cultural-sports, were tested in
the form of a multivariate matrix. There is a
significant relationship between the education
of individuals and the social dimension
variables at the 95% level, and the average
education differs according to the type of
variables. The significance level was obtained
only in land use and the environmental
dimension, which was less than 0.05. As a
result, there is a significant relationship
between land use and the gender of individuals.
There is no statistically significant relationship
between the population structure in terms of
the age of individuals and the environmental
variables at the 95% confidence level. As a
result, it cannot be said that the population
structure resulting from population mobility is
affected by the environmental dimension;
therefore, the null hypothesis is confirmed, and
the research hypothesis is rejected.

Conclusion
As the smallest living units, villages have
always played an important role in productive
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activities. Nowadays, rural-urban migration has
become a problem facing many developing
countries, including Iran. People migrate to
access better services and facilities and to
achieve prosperity. In addition to reducing the
population in villages, rural-urban migration
also disrupts the population structure and sex
ratio. This research was conducted in Gorak
Rural District in the central part of Sardasht
County with the aim of evaluating and
explaining the population mobility of urban
villages to the city of Rabat and its role in the
development indicators of the original
settlements (case study: Gorak Rural District,
Sardasht - Rabat City). Gorak Rural District is
considered a deprived area due to
unemployment and the lack of economic
efficiency of arable land, lack of educational
and welfare facilities, and lack of
infrastructure. The city of Rabat, as a center for
the destination of migrants from the villages of
Gorak Rural District, has provided the ground

for migration for the residents of Gorak Rural
District due to its suitable natural conditions,
reasonable  land  prices compared to
neighboring cities, minimal educational and
health facilities, and short distance to these
villages. The most important consequences of
migration that may occur are: increased
unemployment and resorting to false jobs,
moral problems and disorder among young
people, evacuation of villages, etc.
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The rapid and often uncontrolled urban growth in recent decades has confronted the
metropolis of Tabriz with multiple challenges, such as the scattered expansion of
urban spaces, increasing socio-spatial inequalities, high traffic density, environmental
pollution, and a decline in citizens’ quality of life. The aim of this study is to analyze
the feasibility of the ten districts of Tabriz metropolis in achieving a smart city, using
indicators of smart urban growth. Accordingly, the indicators and criteria of a smart
city and the factors influencing it were first collected. Then, to analyze the collected
data and rank the districts of Tabriz in terms of smart urban growth indicators, a
combined method of CVR and ANP was employed. Afterwards, by assessing and
evaluating the technological potentials and infrastructures of the ten districts of Tabriz
metropolis, the impact of each indicator on the districts was determined, and through
analyzing their intrinsic capabilities, the significance coefficients of these indicators
in each district were identified. The results indicate that Districts 2 and 9, with scores
of 6.17 and 5.94, respectively, possess the highest level of smartness among the
districts of Tabriz, followed by Districts 8 and 5. District 7, with a score of 4.61, has
the lowest level of smartness.
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Extended Abstract

Introduction

In recent years, the development of smart cities
has gained increasing attention as a
comprehensive strategy to address the complex
challenges of urbanization, including rapid
population growth, environmental pressures,
and the need for participatory governance. The
Global Smart Cities Outlook 2024 report
published by UN-Habitat emphasizes that
human-centered approaches in smart city
development play a key role in improving
citizens' quality of life and enhancing urban
resilience. These approaches, by leveraging
emerging technologies such as artificial
intelligence (Al) and the Internet of Things
(IoT), contribute to the optimization of urban
services, increased citizen engagement in
decision-making processes, and enhanced
transparency in governance. In this context, the
metropolis of Tabriz, with its unique historical,
cultural, and geographical characteristics, offers
a suitable platform for assessing the feasibility
and localization of smart city development
models. The advent of information and
communication  technology  (ICT)  has
significantly influenced all aspects of human
development, making the concept of
"smartness" integral to urban transformation.
Cities have increasingly employed ICT to
reshape urban infrastructure, enhance public
and private services, and modernize governance
systems. Smart governance, in particular, is
founded on transparent management systems
that enable residents to participate in planning
and decision-making processes and ensure open
access to information. The rapid and often
uncontrolled urban growth over recent decades
has posed multiple challenges for Tabriz, such
as spatial sprawl, increasing socio-spatial
inequalities,  severe traffic  congestion,
environmental pollution, and a declining quality
of urban life. In response, the “smart urban
growth” model has emerged as an innovative
planning approach aimed at improving spatial
efficiency, promoting social equity, and
ensuring environmental sustainability. This
model is grounded in a set of key indicators,
including quality of life, smart infrastructure,
citizen-centric  development,  sustainable
environment, participatory governance,
knowledge-based economy, and intelligent

transportation systems. It seeks to achieve a
balanced and sustainable urban regeneration.

Methodology

In this study, the smart urban growth model was
designed and implemented based on seven
primary indicators: smart living, smart people,
smart environment, smart governance, smart
economy, smart mobility, and smart urban form.
These indicators comprise 38 sub-indicators and
88 measurement criteria, which were derived
from international academic sources and
national strategic documents, tailored to the
local context of the Tabriz metropolis. In the
first stage, a comprehensive review of
authoritative international sources—such as
Giffinger et al. (2007), Cohen (2015), and UN-
Habitat (2024)—as well as institutional reports
from organizations like IESE, IBM, ITU, and
relevant domestic sources, was conducted to
compile alist of key smart city indicators. In the
next phase, the required data were collected
from a variety of sources, including: the ICT
authority, the Tabriz Municipality Statistical
Yearbook, the Registry of Deeds and Properties,
the Ministry of Roads and Urban Development,
the Engineering Organization, the Broadcasting
Organization, the Ministry of Science, the
Traffic  Police, the Public Transport
Organizations (Bus and Taxi), electricity, water
and gas distribution companies, the Statistics
Bureau, the Ministry of Health, the Chamber of
Commerce, the Trade Promotion Organization,
banks, the Fire Department, and the Department
of Environment. To analyze the collected data
and rank the ten districts of Tabriz in terms of
smart urban growth indicators, a combined
methodology involving the Content Validity
Ratio (CVR) and the Analytic Network Process
(ANP) was employed. In the initial phase, the
indicators and sub-indicators were refined and
localized using expert questionnaires and the
CVR method, leading to a reduced and context-
specific set of metrics. Subsequently, the ANP
method was applied to calculate the relative
importance (weights) of the main indicators,
based on both statistical data from organizations
and responses to the distributed questionnaires.
Finally, the ten districts of Tabriz were ranked
according to their performance across the
identified smart growth indicators.



Zarei et al, An analysis of the realizability of smart cities in Tabriz metropolis 151

Results and discussion

The set of per capita service uses in regions is a
measure of social justice. Service-uses meet
people's needs, and their lack reduces the
quality of urban space. The level of service-uses
in regions 8 and 9 is the highest among the
regions, while the lowest per capita service uses
are in regions 10 and 4. The number of
electronic service offices is one of the indicators
that can be examined in the field of smart
governance. Regions 2, 3, and 4 have the
highest per capita number of electronic service
offices per 10,000 people, while regions 8, 10,
and 9 have the lowest per capita. The number of
fire stations in regions varies between 1 and 3.
There are three fire stations in regions 4, 2, 1,
and 5, while there is one fire station in region 9.
The daily per capita household waste generation
per person in regions 8 and 6 is 1196 and 790,
respectively, which is the highest among the
regions of Tabriz metropolis, and regions 9 and
10 have obtained the lowest score in this
measure. The highest employment rate in Tabriz
metropolis is related to regions 8, 3, 2, 5 and is
equal to 94 and 90%, and the lowest
employment rate is related to regions 7 and 1,
which have obtained the lowest score in this
measure. The highest number of public parking
spaces is in regions 8, 7 and 4, and considering
the population of these regions, the highest per
capita parking space is related to regions 8 and
7 and the lowest is related to regions 9, 5, 1.
According to the information obtained, the
smart people index in Tabriz metropolis has the
highest value among the smart city indices and
is above the average, while the smart
transportation index has the lowest value.
Regions 2 and 8, due to their location in the
historical and touristic context, have higher
levels of people and smart living indicators than
other smartness indicators. According to the
results of the ANP method, regions 2 and 9 have
the highest level of smartness. Regions 8 and 5
also have a high level of smartness compared to
other regions after regions 2 and 9.

Conclusion

This study began by identifying and compiling
key smart city indicators through a
comprehensive review of both international and
national literature. Using the CVR method,
these indicators were refined and localized,

resulting in a framework consisting of seven
main dimensions—smart living, smart people,
smart environment, smart governance, smart
economy, smart mobility, and smart urban
form—comprising 38 sub-indicators and 88
specific metrics. Data for each sub-indicator
across the ten districts of the Tabriz metropolis
were collected through statistical reports and
institutional databases. The relative importance
(weights) of these sub-indicators was then
calculated using the Analytic Network Process
(ANP), leading to a final ranking of the
smartness level of each district. The findings
reveal that the realization of a smart city
requires a strategic vision supported by
coordinated actions from both public and
private institutions. Key enablers include
leveraging expert human resources, allocating
sufficient budgets and investments, and
embedding smart city principles into urban
development plans and policies. The results
indicate that the levels of smartness across
Tabriz’s districts are relatively close, with
Districts 2 and 9 ranking highest, and District 7
registering the lowest score, highlighting the
need for greater focus in future planning and
development initiatives in that area. Further
synthesis of data from sub-indicators—based on
statistical analysis, citizen surveys, and expert
questionnaires—shows that Districts 1, 3, 5, and
6 also demonstrate relatively high levels of
smartness. Among all the metrics, education, as
part of the "smart people™ dimension, had the
highest average score across all districts.
Moreover, the evaluation of governance,
economic, mobility, and people-related
indicators based on three data sources—(1)
institutional records, (2) citizen questionnaires,
and (3) expert responses—allowed for a
comprehensive assessment of each district's
performance. Notably, District 2 achieved the
highest scores across all dimensions, while
District 8 ranked second in smart living and
smart economy indicators. Conversely, District
7 consistently scored the lowest across all
dimensions, underscoring the necessity for
targeted interventions and policy adjustments.
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