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Highlights

e The purpose of this research is to answer the question of which elements of urban smartization are more important
in the study area? And the research hypothesis was that which of the elements of economic factors, environmental
factors, environmental factors, and social factors are more important in the smartization of Isfahan city.

e The method of collecting information was documentary and field, and in this research, documentary method was
used to extract urban smartization indicators and express research literature, and field method was used to collect
the data required to examine the indicators.

e The sampling method for the sample population of specialists (faculty members and doctoral students with related
theses) and experts was snowball and for the sample population of urban managers, simple random sampling was
used.

o the results of the study with Tukey's post hoc test indicate that there is a significant difference between the elements
and measures of urban smartization, and in this regard, the indicators of economic factors with a value of 3.262,
physical factors with a value of 3.482, environmental factors with a value of 2.958, and social factors with a value
of 2.838 are important in the Isfahan metropolis.

¢ the finds of the path analysis showed that the economic dimension with a total load of 0.578 is the most effective
dimension.

Extended Abstract

Intoduction

The necessity of examining this issue has prompted the researcher to analyze the main components of smartization in
Isfahan city by utilizing indicators extracted from theories, perspectives, and research conducted. To this end, the
present study assesses and analyzes the smartization of urban settlements in the Isfahan metropolis and seeks to
answer the following two questions: 1. Is the state of smartization in Isfahan city at a satisfactory level? 2. Which of
the four dimensions measured (economic, social, environmental, and physical) have the greatest impact on the
current state of smartization in Isfahan city?

Theoretical Framework

Rapid urbanization provides opportunities for different types of development. Smart urban growth is one of the main
alternatives to development against sprawl, which supports intensive development and mixed use in urban areas to
integrate the transportation and land use system and contrasts with scattered development. Subsequently, due to the
complexity of urban issues and problems and responding to these problems, planning to improve the condition of cities
and the use of information and communication technology to form electronic cities was proposed. Then, in line with
the objectives and criteria of sustainable development, electronic city and new urbanism, the theory of smart cities has
been formed. This model also seeks the appropriate distribution of uses by integrating or mixing them, compaction,
environmental preservation, pedestrianization, revitalization of urban centers, etc. Urban sprawl, compact city, smart
growth, and smart city are among the urban development theories that have emerged over time, and these forms
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complement each other and have been formed to address deficiencies, and they share common components. Urban
smartization is a more comprehensive approach than previous theories that was formed in response to inefficient and
unsustainable patterns, and this approach attempts to minimize the negative characteristics of previous forms and
improve the conditions of cities by complementing and adding positive aspects. In fact, the concept of smartization is
not just about the application of technology.

Methodology

The research method is based on the applied purpose and based on the type, descriptive and analytical. Using the
descriptive-analytical method, the existing relationships between the research variables (physical, environmental,
economic, social, managerial-political parameters) have been described and interpreted, and the status of the research
variables in the region has been studied. Also, using this method, attention has been paid to the valuation of the research
variables. The method of collecting information is documentary and field.

Results & Discussion

The results showed that the economic dimension with a total load of 0.578 is the most effective dimension. In addition
to directly affecting the situation, this dimension also has an important role indirectly by affecting the state of the
dimensions of environmental factors and physical factors indirectly. This emphasizes the importance of the economic
factors dimension in urban smartization.

Conclusion

Today, metropolises are facing fundamental challenges, while the smart city provides the possibility of solving
problems in various fields through technological approaches and linking physical capital with social and human capital,
the most important of which is people's participation. Although urban smartization has been seriously considered in
Isfahan for several years, and while it is being implemented, there is a long way to go before reaching the desired point.
So that with a comprehensive approach that considers all economic, social, environmental, and physical factors, the
desired point can be reached more quickly. Reaching this point is related to the participation of government sectors,
and people themselves check the processes and are in a way observers of the processes of urban agents. In this regard,
costs are reduced, and they feel satisfied, because they see the quality of services and are not subject to the multiplicity
of personal interpretations of individuals. A criterion is defined for each process, and it follows its own path and will
not be subject to contradictions of opinion. Of course, there may even be differences depending on the number of
people in organizations, and the consequence of all of these is increased public trust and improved organizational
productivity.
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Highlights

e A biophilic citizen is a person from a biophilic city community who has a deep love, interest, attachment and
sensitivity towards the nature of their city and spends a long time in nature every day.

e The two dimensions of "biophilic activities”" and "biophilic attitudes and knowledge" explain the realizability of
biophilic citizen in cities.

e The realizability of biophilic citizen in Isfahan depends on the dimensions of "biophilic activities" and "biophilic
attitudes and knowledge", respectively. In explaining the dimension of biophilic activities, indicators of duration
of presence, participation and sensitivity to nature and in explaining the dimension of biophilic attitudes and
knowledge, indicators of familiarity with the use of nature and familiarity with plant species have the most impact,
respectively.

Extended Abstract

Intoduction

Although the city of Isfahan has abundant and diverse natural potentials and resources such as rivers, streams, green
spaces, and gardens, in recent years, for various reasons, an important part of which is rooted in the disregard for the
role and position of citizens in nature-based development and the neglect of citizens' nature-based behaviors, it has
become disconnected from the surrounding nature and natural resources have tended to be destroyed, resulting in
various problems such as environmental pollution, a decrease in social life in relation to nature, and citizens'
indifference to the nature around them. In this regard, the purpose of this research is to identify the indicators affecting
the realization of a biophilic citizen and to measure the impact of these indicators on achieving a biophilic citizen.

Theoretical Framework

Biophilic citizens are self-aware of the use of nature, native plants and animals around them and in this regard, they
enthusiastically participate in biophilic activities and in the protection, restoration, expansion and support of nature.
Indicators of duration of presence in nature, level of social interactions related to nature, level of participation in nature
restoration, level of sensitivity to problems related to nature, level of income from agriculture and farming, and level
of use of green transportation options in the form of the dimension of biophilic activities, and indicators of level of
familiarity with the use and benefits of nature in life, level of familiarity with common native plant species, level of
familiarity with common native animal species, level of curiosity about the natural environment, and level of
willingness to donate financially to restore nature in the form of the dimension of biophilic attitudes and knowledge
are used to assess the concept of biophilic citizen in cities.

Methodology

The present study is classified as descriptive-analytical research in terms of nature and applied research in terms of
purpose. The research data were collected through two methods: library and field (questionnaire) methods. The total
sample size was 745 using the classified method. Sample size allocation was performed based on proportional method
and its distribution was performed based on sampling distance of systematic method. In the present study, descriptive
statistics using SPSS software was used to describe the city of Isfahan in terms of indicators affecting the realization
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of biophilic citizen. Also, in order to measure the impact of indicators on the realization of biophilic citizen in Isfahan,
after entering the data into SPSS software and then Amos Graphic software, second-order confirmatory factor analysis
was used as one of the structural equation modeling techniques.

Results & Discussion

The results of the descriptive statistics method indicated that in Isfahan, only two indicators related to the dimension
of biophilic activities, including the level of participation and use of green transportation options, have average and
above-average scores, and all indicators of the dimension of biophilic attitudes and knowledge have lower than average
scores. The results of the second-order confirmatory factor analysis method indicate that nature-based urban
development with a focus on producing biophilic citizens is dependent on the dimension of biophilic activities and the
dimension of biophilic attitudes and knowledge, respectively. In explaining the dimension of biophilic activities, the
indicators of duration of presence, participation, and sensitivity to nature play the greatest role, respectively. In
explaining the dimension of biophilic attitudes and knowledge, the indicators of familiarity with the use of nature and
familiarity with plant species play the greatest role, respectively.

Conclusion

Despite the existence of valuable potentials, resources, and natural spaces in the city of Isfahan, in recent years, along
with the weakness of urban management and lack of attention to the maintenance and restoration of biophilic
infrastructure and the destruction of natural resources, the level of biophilic activities and knowledge of citizens has
decreased. As a result, due to the neglect of the role of citizens in nature-based development, Isfahan has a generally
low to medium score in terms of indicators affecting the realization of biophilic citizen.
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Highlights

o Weakness in the knowledge of site analysis, weakness in understanding the legal dimensions, and understanding
the application of the required software are the most important weaknesses of urbanism graduates in order to
carry out subdivision plans.

e The connection of the university with the professional community and the professionalism of the professors is
effective in improving the efficiency of the 5th workshop course in bachelor of urbanism.

Extended Abstract

Intoduction One of the missions that are assigned to urban engineers in the professional world is to carry out the plan
and program of "separation and preparation of urban land" and the graduates of this field at the undergraduate level are
expected to acquire the necessary skills to carry out these plans in the university. The "Plan 5" course of the urban
engineering bachelor's degree, as the fifth and last workshop course offered in this course, was developed in order to
meet this need and to teach the necessary knowledge and skills in order to play an effective role in the preparation of
separation and preparation plans. This research aims to investigate the efficiency of the lesson description approved
for the 5th design workshop and the content learned in its format in the bachelor's degree in urban engineering in
transferring the knowledge and skills required by urban engineers in order to carry out preparation and segregation
plans.

Theoretical Framework The curriculum of many universities has been adapted to respond to the changing needs of
employers and urban planning professionals emphasize the inclusion of their desired knowledge, skills and
competencies in urban planning education. In the existing curriculum in Iran's educational system, there are three
content areas of knowledge, skill and attitude, which lead to the realization of different aspects of planning a lesson.
Knowledge is awareness, knowledge and information available to a person. Attitude, as an implicit knowledge, exists
in the realm of personal knowledge of each person, cognitively and experientially, and values, beliefs and cultural
tendencies are the building blocks of people's attitudes. Skill is the effective application of a person's knowledge and
developable abilities that appear in his performance .The educational content needed by urban planners to respond to
the needs of the society has been summarized in the three categories of knowledge, skill and value. In the knowledge
layer, content and procedural topics are required. In the skill layer, presentation skills, communication skills, design
skills, management skills, creativity and analysis skills are mentioned, and in the value layer, social justice,
participation, respect for diversity, protection of natural resources and cultural heritage, and professional ethics are
mentioned.

Methodology In order to achieve the goal of the research, by adopting a qualitative approach, while reviewing the
literature in this field and also analyzing the content of the headline approved by the Ministry of Science, with the help

' *Associate Professor, Department of Urban Planning & Design, Faculty of Art & Architecture,Shiraz University, Shiraz,
Iran; Corresponding Author, Email:m-roosta@shirazu.ac.ir

2 Assistant Professor, Department of Urban Planning & Design, Faculty of Art & Architecture,Shiraz University, Shiraz,
Iran.

3 Ph.D. Student, Department of Urban Planning & Design, Faculty of Art & Architecture ,Shiraz University, Shiraz, Iran.
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of semi-structured and in-depth interviews, the opinions of active graduates of this field in the have been investigated.
The findings from the interviews have been content analyzed with the help of MaxQuda software.

Results & Discussion Summarizing the opinions of the experts shows that the most important skill weaknesses of the
graduates are the weakness in the professional use of the software needed to carry out the plans, the weakness in the
required practical skills such as mapping, as well as the weakness in the knowledge of site analysis and in understanding
the legal aspects of land separation issues. The solutions provided by the experts are summarized in eleven categories.
Most of the solutions presented were about deepening the knowledge needed to carry out subdivision plans, and legal
knowledge, transportation knowledge, site analysis knowledge, and urban design knowledge were mentioned in the
discussions.

Conclusion The findings show a range of knowledge and skill weaknesses of urbanism graduates, which hinder their
preparation to enter the profession, especially in the field of subdivision plans. The findings of this research can be
used both in revising the title of the mentioned course in the curriculum planning office of the Ministry of Science and
in reviewing the attitudes of teachers and educational departments towards the approaches adopted in teaching this
course.

Keywords Urbanism, 5" Workshop Course, Subdivision Plans
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Highlights

e One of the architectural features of the past for improving building conditions and reducing energy consumption
has been the orientation according to climatic factors weather features and seasonal migration in the houses.

¢ Intraditional houses, the part of the house that receives the winter sun and is warmer is called the winter room, and
the part that is shaded and cooler in the summer is called the summer room. Therefore, one of the effective factors
in the orientation of these spaces is the amount of solar radiation they receive.

e According to what was investigated, perhaps in addition to the amount of solar radiation, other factors have also
been effective in the orientation of seasonal spaces. These factors include the four-sided nature of the buildings
surrounding the courtyard, social, cultural, and climatic factors such as favorable or unfavorable wind direction,
which can be examined.

Extended Abstract

Intoduction

One of the most critical architectural challenges in hot and dry climates is the significant temperature difference during
the day and night and the hot and cold months due to low humidity. There have been different solutions to balance the
temperature and provide comfort at different times in the traditional architecture of Iran. The features of traditional
architecture for the use of solar energy are the orientation of the building according to climatic factors and weather
characteristics and seasonal migration in the houses. Seasonal rooms on different sides around the central courtyard
are intended to be used in specific seasons and times.

Theoretical Framework

Yazd is located in the central part of Iran. Yazd enjoys hot and dry weather conditions. The fluctuations of temperatures
between summer and winter and through days and nights are high and variable. In traditional houses, the part of the
house that receives the winter sun and is warmer is called the winter room, and the part that is shaded and cooler in the
summer is called the summer room. Based on research, the most important factor used in determining the optimal
orientation of a building is the amount of solar energy radiation on vertical surfaces, which, considering the time of
use and the characteristics of seasonal spaces, also plays a major role in analyzing the orientation of these spaces.

Methodology

In the traditional houses of Yazd city, the majority of native houses belong to Qajar houses (Yazdi et al., 1400). The
four-season houses are built in Yazd. In this way, the winter-summer rooms are very efficiently located around the
central courtyard. In this paper, plans of eight Qajar houses in Yazd city were selected. The amount of solar energy
received at 24 different angles of the walls in Yazd has been calculated using the method of Hottel’s model. Next, the
cooling and heating loads and solar gain in seasonal spaces at different angles were analyzed using the Design Builder

I Assisstant Proffessor in Architecture (Energy), Department of Civil and Architecture, Faculty of Engineering, University of Torbat
Heydarih, Torbat Heydarih, Iran; Corresponding Author, Email: a.noroozi@torbath.ac.ir
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simulator. The results were compared with the orientation angles of the seasonal spaces to determine the relationship
between them.

Results & Discussion

The results show that in the three cold months, the most significant amount of energy is received on the walls on the
south side (zero degrees) and 15 and -15 degrees. Furthermore, the northern walls have the lowest energy received in
the three warm months. In the current research, to compare the side angle of the seasonal rooms with the received solar
energy, the analysis of the angle of the winter and summer rooms was used. The angles of the winter rooms in the
traditional houses of Yazd are -50, -40, and -30 degrees, and the angles of the summer rooms are 130, 140, and 150
degrees.

Using the simulator in two stages includes modeling the entire building and calculating the thermal load of the entire
building throughout the year at seven different angles (the basis of the lateral angle in this section is the winter facade
side). In the second stage of the simulation, the winter and summer sections were modeled separately, and the thermal
load and solar radiation absorption rate were predicted and measured in both sections. According to the first stage of
simulation, the lowest cooling-heating load of the building is related to the south (zero degrees), (+15), and (-15)
orientations. The results of the second stage indicate that in winter space, the highest absorption and lowest heating
load are related to the direction angles of zero, (+15), and (-15) degrees, and in summer space, the direction angles of
(180), (+165), and (-165) degrees will have the lowest absorption of solar radiation and the lowest thermal load.
Furthermore, the influence of other factors such as the prevailing wind direction in the region was analyzed.

Conclusion

One of the architectural features of the past for improving building conditions and reducing energy consumption has
been the orientation according to climatic factors weather features and seasonal migration in the houses. The angles
measured in the traditional houses of Yazd do not correspond to the optimal orientation results obtained in the Hotel
method and the simulation, and other different reasons have been effective in the orientation of the spaces. According
to what was investigated, perhaps in addition to the amount of solar radiation, other factors have also been effective in
the orientation of seasonal spaces. These factors include the four-sided nature of the buildings surrounding the
courtyard, social, cultural, and climatic factors such as favorable or unfavorable wind direction, which can be
examined.
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Highlights

e This research demonstrated that factors such as the lack of connection with nature in urban spaces, the absence of
a link between urban space and citizens' identity, the loss of connection between urban space and traditional culture,
the impact of technology on social interactions, inadequate access to social spaces, inequality and socio-economic
issues, lack of social participation, unsuitable housing conditions, poor access to daily shopping centers, monotony
in daily life, dissatisfaction with living environments, urban traffic congestion, insufficient access to green spaces
and parks, immigration influx, and high population density contribute to feelings of loneliness in the city.

Extended Abstract

Intoduction

Loneliness is a psychological and social issue, considered a hidden epidemic of the 21st century. Urban environments
and spaces, as the loci of living and activity, significantly influence the emergence and intensification of this feeling.
Identifying the factors that contribute to loneliness in urban settings aids planners and designers in creating human-
centered environments, thereby preventing, or mitigating the prevalence of this sentiment among citizens.

Theoretical Framework

In psychology and social sciences, loneliness is defined in two forms: the physical absence of others in one's immediate
environment, or the perceived lack of connection with others, even when physically surrounded by people. Loneliness
is particularly experienced by individuals who have a need for social interactions. If this need remains unfulfilled,
individuals may experience loneliness, even in the presence of others. Generally, loneliness is a complex and
unpleasant emotional state characterized by feelings of social isolation and a lack of meaningful connections with
others.

Methodology

From a philosophical perspective, this research is grounded in pragmatism. Methodologically, it employs a mixed-
methods approach, utilizing a sequential exploratory design based on a staged exploratory policy. This strategy
implements a descriptive staged design model, wherein the qualitative phase involves data collection and analysis,
followed by the quantitative phase of data collection and analysis, culminating in an overall interpretation.

In terms of purpose, this study is applied research, and in terms of methodological nature, it is considered descriptive-
analytical. Literature review and background research data were gathered through library research methods, while field
methods and questionnaires were employed for measuring and evaluating indicators. Data analysis was conducted
using exploratory factor analysis in SPSS software.

' This article is derived from the doctoral dissertation of Farshad Tahmasebizadeh entitled "Redefining the Content of Urban Planning
to Enhance Social Viability in Confronting the Crisis of Loneliness: A Case Study of Isfahan City", supervised by Dr. Shirin Toghyani.
Y Ph.D. Student in Urban Planning, Department of Urban Planning, Faculty of Art & Urbanism , Najafabad Branch, Islamic Azad
University, Najafabad, Iran.
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Results & Discussion

This study examined the factors contributing to urban loneliness using exploratory factor analysis. Initially,
preliminary indicators were extracted through documentary research in relevant fields. These indicators were then
screened through expert opinion, resulting in 67 influential indicators for factor analysis.

Exploratory factor analysis of the identified items led to their categorization into 15 main factors:

1. Lack of connection with nature in urban spaces

Disconnect between urban spaces and citizens' identity.

Loss of connection between urban spaces and traditional culture
Impact of technology on social interactions

Inadequate access to social venues

Socioeconomic inequality and challenges

Lack of social participation

Substandard housing conditions

© 0 N o g kDN

Poor accessibility to daily shopping centers

[EEN
o

. Monotony in daily life

[EEN
[EEN

. Dissatisfaction with residential areas

[EEN
N

. Urban traffic congestion

[y
w

. Insufficient access to green spaces and parks

[N
SN

. Immigration influx
15. High population density

These factors, which contribute to feelings of loneliness in urban environments, explain 94/87% of the total variance
of variables. According to the KMO and Bartlett's tests, the factor analysis proved to be a useful tool, and its results
are considered acceptable.

Conclusion

This research offers a novel perspective on the urban environment by considering the psychological attributes of
humans. It serves as a foundation for further studies in the field of the impact of the environment on urban loneliness.
Given the increasing prevalence of loneliness in the 21st century and its transformation into a disease of the century,
this research can pave the way for reforms in urban planning, design, and architecture to mitigate the negative
consequences of this unpleasant feeling.
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Highlights
¢ Urban morphological parameters significantly influence both energy demand and outdoor thermal comfort under
future climate scenarios.

e Long-term simulations (2025-2055) indicate a substantial decline in thermal resilience and a growing
dependence on mechanical heating and cooling systems in Tabriz.

e Cold extreme scenarios generate the highest energy shocks, posing greater risks to urban energy resilience than
warm extremes.

e Medium-density, fine-grained urban forms with balanced height-to-width ratios enhance climatic resilience by
improving airflow and heat exchange.

Extended Abstract

Intoduction

Climate change and the accelerating trend of global warming in recent decades have emerged as one of the most critical
challenges for urban environments worldwide. The intensification of heatwaves, alteration of precipitation regimes,
and the aggravation of urban heat island effects have profoundly affected the livability and sustainability of cities.
These climatic stressors not only increase energy demand for heating and cooling but also erode the natural capacity
of urban systems to maintain thermal comfort and environmental balance. Urban morphology — encompassing
building density, street proportions, spatial enclosure, and open-space configuration — directly governs heat exchange,
solar access, and airflow, thus shaping cities’ adaptive and resilient capacities.

In Iran, the effects of climate change have become particularly acute. The metropolis of Tabriz, following the
desiccation of Lake Urmia, has faced growing thermal stresses, temperature fluctuations, and altered energy
consumption patterns. Under such conditions, the climatic resilience of urban form emerges as a key dimension of
urban resilience. However, most previous studies have focused either on building energy performance or on outdoor
thermal comfort separately, without integrating both aspects within a morphological and long-term climatic framework
(Taleghani, 2018; Sharifi & Yamagata, 2021; Colaninno et al., 2025). Addressing this gap, the present study evaluates
how urban form parameters influence energy demand and climatic comfort simultaneously over a 30-year horizon,
offering a holistic understanding of how form mediates resilience under future climatic extremes.

' This article is derived from the Phd thesis research of the first auther- Forough Madani Esfahani- entitled “The Analytical model of

the climate resilient of urban form based on Islamic concepts and rules (case study: Tabriz city)” which is being conducted under the
supervision of the second and third authors at Tabriz Islamin Art University.

2 Ph.D. student in Islamic Urbanism, Department of Urbanism, Faculty of architecture and urbanism, Tabriz Islamic Art University,
Tabriz, Iran.

3 Associate Professor, Department of Architecture, Faculty of Architecture and Urbanism, Tabriz Islamic Art University, Tabriz, Iran,
E-mail: y.shahbazi@tabriziau.ac.ir

4 Professor, Department of Urbanism, Faculty of Architecture and Urbanism, Tabriz Islamic Art University, Tabriz, Iran.



https://usdjournal.daneshpajoohan.ac.ir/
mailto:y.shahbazi@tabriziau.ac.ir

Journal of Urban Sustainable Development

Vol. 6, No. 21, Winter 2026, 99-118

Theoretical Framework
Methodology

This research employs an applied-developmental approach integrating parametric modeling and future climate
projection analysis. The Valiasr neighborhood in eastern Tabriz, characterized by moderate density, a grid-based
structure, and homogeneous building typologies, was selected as the case study. The site’s exposure to intensifying
thermal conditions resulting from the drying of Lake Urmia justifies its selection for resilience assessment.
Downscaled climate datasets were used for the period 2025-2055 under RCP4.5 and RCP8.5 scenarios. Simulations
were conducted for four climatic conditions: Normal (current), Base (reference future year), Warm (hot extreme), and
Cold (cold extreme). Using Ladybug Tools and EnergyPlus in Grasshopper, parametric models were constructed to
simulate both building energy demand and outdoor thermal comfort. Morphological indicators were divided into two
categories: (1) primary parameters such as building height, block size, plot coverage, and fagade transparency; and (2)
derived indicators including density, height-to-width ratio, and sky view factor.

Two composite indices were introduced to quantify resilience: the Energy Shock Index (ESI), representing the
percentage increase in total energy consumption under extreme scenarios relative to the base year, and the Thermal
Resilience Index (TRI), measuring the proportion of annual hours with naturally comfortable thermal conditions
without mechanical intervention.

Results & Discussion

Results reveal a marked escalation of thermal and energy stresses in all future scenarios. Under current conditions, the
total annual Energy Use Intensity (EUI) equals 138.07 kWh/mz, primarily dominated by heating (76.37 kwh/m2). In
the Base scenario, energy demand increases by 17.6% to 162.42 kWh/mz; in the Warm scenario, by 27.8% to 176.46
kWh/mz; and in the Cold scenario, by 41.5%, reaching 195.43 kwWh/mz2, largely driven by a 55% surge in heating loads.
These findings confirm that climate change significantly heightens dependence on mechanical systems, reducing
overall energy resilience.

The thermal comfort assessment shows that under current conditions, 32.68% of annual hours fall within the comfort
range, 56.6% correspond to cold stress, and 10.7% to heat stress. In future projections, comfort hours decline to 26.5%,
while heat stress nearly doubles to 18.74%, reflecting a narrowing comfort window. The Resilience Index results
corroborate this pattern: the Base scenario yielded the highest resilience value (0.65), while the Cold scenario had the
lowest (0.53), indicating that energy shocks from cold extremes pose the most serious risk.

Morphological analysis further revealed that medium-density, fine-grained blocks with balanced height-to-width ratios
and connected street networks enhance climatic resilience by facilitating airflow and balancing heat exchange.
Conversely, large blocks, deep street canyons, and unbalanced densities exacerbate vulnerability by trapping heat and
increasing energy loads.

Conclusion

The study concludes that the climatic resilience of the urban form in Tabriz will show a declining trend over the next
three decades, with the cold extreme scenario exerting the greatest stress on energy systems due to rising heating
demands. Although warm scenarios intensify cooling loads and reduce comfort hours, cold-related energy shocks
represent the more critical vulnerability.

To enhance resilience, urban policies should prioritize climate-responsive design strategies, including improved
insulation, passive ventilation, shading optimization, and the diversification of open and green spaces to moderate
microclimates. Encouraging balanced urban densities, fine-grain morphology, and energy-efficient systems can
mitigate future energy shocks.

Ultimately, true resilience cannot rely solely on technological or infrastructural solutions; it must emerge from a
morphological foundation that harmonizes urban form with climatic realities. Embedding this understanding within
urban design frameworks enables cities like Tabriz to better adapt to an uncertain climatic future and safeguard the
comfort, health, and sustainability of their residents.
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