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ARTICLEINFO | Abstract

Tehran, as the largest metropolitan city of Iran, faces critical challenges
including rapid population growth, severe traffic congestion, and
escalating air pollution—conditions that highlight the incapacity of
traditional transportation networks to meet future urban demands. Within
this context, the establishment of urban air terminals based on advanced
vertical transportation technologies has become an inevitable necessity.
However, the absence of a comprehensive design framework that
simultaneously accommodates future technological developments while
addressing environmental, economic, and social requirements remains a
major challenge for architects and urban planners. Adopting a foresight
studies approach, this research aims to identify and prioritize the key
components and indicators influencing the design of urban air terminals
in Tehran, and to propose strategic design guidelines for their
implementation. The study follows a descriptive—analytical and survey-
based method. The statistical population comprises architects, university
professors, and researchers specializing in the architectural design of
transportation terminals, selected purposefully to provide expert insights.
Data analysis was conducted using t-test, Friedman test, factor analysis,
and structural equation modeling techniques. The results indicate that
technological flexibility and environmental adaptability are considered
the most critical factors by experts. Indicators such as anticipating future
urban landscape impacts, compatibility with aerial mobility technologies,
and the use of renewable energy sources received the highest priority
scores. Conversely, the components related to economic sustainability
and social interaction enhancement, including the design of community-
oriented spaces and sustainable revenue models, received the least
attention. This imbalance may threaten the long-term equilibrium
between technological efficiency and public satisfaction, ultimately
challenging the sustainability of urban air mobility systems.
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As global cities move toward integrating
advanced mobility systems, the transformation of
transportation infrastructure has become a
fundamental aspect of urban resilience and
sustainability. In this regard, Tehran, as Iran’s
largest and most densely populated metropolis,
embodies a complex urban  condition
characterized by rapid demographic expansion,
worsening air pollution, and chronic traffic
congestion. The traditional  ground-based
transportation infrastructure is reaching its
maximum capacity, proving incapable of
accommodating the increasing urban mobility
demands of the near future. Consequently, the
exploration of vertical mobility and the
establishment of urban air terminals emerge as
strategic solutions that can reshape Tehran’s
mobility landscape and contribute to a more
sustainable and technologically integrated urban
future .The concept of urban air terminals—nodes
designed to facilitate vertical take-off and landing
aircraft such as drones or eVTOLs—has gained
growing attention in international urban design
discourse. These terminals are not merely
transport infrastructures but complex architectural
systems  requiring interdisciplinary  design
strategies that integrate technological innovation
with environmental, social, and economic
sustainability. However, while many countries
have begun developing frameworks for such
facilities, Tehran still lacks a comprehensive
design model that anticipates technological
evolution while maintaining alignment with the
city’s unique spatial, cultural, and environmental
contexts . This research therefore adopts a futures
studies approach to explore how Tehran can
strategically plan for and design urban air
terminals capable of accommodating future
technological changes and socio-environmental
demands. It seeks to identify the most influential
design components and indicators in shaping such
terminals and to prioritize them according to
expert evaluations. By doing so, the study
contributes to the development of strategic
guidelines for architects and urban planners,
ensuring that technological innovation aligns with
human-centered and  sustainable  design
principles.

Methodology

The research employs a descriptive—analytical
methodology combined with a survey-based

quantitative approach to systematically identify
and evaluate the factors affecting the design of
urban air terminals in Tehran. The study’s
conceptual framework is founded on the
integration of foresight studies principles with
sustainable design theories, emphasizing the need
for anticipatory planning and adaptability to
emerging technologies in urban transportation.
The statistical population consists of professionals
with recognized expertise in the field of
architecture and transportation design, including
university professors, practicing architects, and
researchers specializing in the architectural design
of transportation terminals. Participants were
selected using purposeful sampling, ensuring that
the opinions gathered reflect informed and
experience-based perspectives. The survey
instrument was developed through an extensive
literature review of existing studies on vertical
mobility, sustainable transport infrastructure, and
architectural design frameworks for advanced air
mobility systems .The questionnaire included
both closed-ended and ranking-type items to
evaluate the significance of various design
components—technological, environmental,
economic, and social—and their respective
indicators. Data were analyzed using Spss and
Smartpls  software, employing statistical
techniques such as one-sample t-test, Friedman
ranking test, factor analysis, and structural
equation modeling (SEM). These methods
allowed for the validation of the conceptual model
and the extraction of latent relationships among
variables, providing a robust analytical basis for
prioritizing design indicators. Reliability and
validity were ensured through Cronbach’s alpha
and confirmatory factor analysis, confirming the
internal consistency of the questionnaire and the
appropriateness of the selected indicators. The
combination of quantitative validation and expert
judgment provided a balanced methodological
approach, integrating empirical rigor with
professional insight to establish a context-specific
design framework for Tehran’s urban air
terminals.

Results and Discussion

The results reveal that technological flexibility
and environmental adaptability are considered by
experts to be the most decisive factors in
designing urban air terminals. These two
dimensions represent the backbone of sustainable


http://jvfc.ir/article-1-497-fa.html

[ Downloaded from jvfc.ir on 2026-09-23 ]

oil gl jail @iy aolilng

Future Cities Vision

journal of Future Cities vision

Spring 2026. Vol 7. Issue 25

ISSN (Print): 2783-0780- ISSN (Online): 2783-0780
Journal Homepage: https:/iwww.jvfc.ir/

integration between emerging aerial mobility
technologies and Tehran’s existing urban fabric.
Specifically, indicators such as the capacity to
accommodate future eVTOL models, anticipation
of urban landscape transformations, and use of
renewable energy systems achieved the highest
mean scores in the ranking analysis. This reflects
a strong professional consensus that successful
terminal design must prioritize adaptability to
rapid technological shifts and ecological
resilience. Furthermore, the factor analysis results
identified four major latent dimensions
influencing  design  decision-making:  1-
Technological innovation and  flexibility,
encompassing modular construction systems,
digital monitoring infrastructure, and smart
control interfaces. 2-Environmental sustainability
and resilience, including energy-efficient design,
renewable resource utilization, and integration
with green urban networks. 3-Economic
feasibility and operational sustainability, which
relate  to  cost-effectiveness, long-term
maintenance strategies, and adaptable revenue
generation models.4-Social inclusion and human-
centered design, involving accessibility, public
perception, and opportunities for community
engagement. Interestingly, the Friedman test
results indicated a noticeable imbalance between
the technological-environmental priorities and
the socio-economic ones. While the majority of
experts placed significant emphasis on
technology-driven performance and ecological
design compatibility, aspects related to social
integration and community-oriented spatial
design were ranked substantially lower. Similarly,
economic sustainability indicators—such as
developing flexible financial models or promoting
partnerships between public and private sectors—
received less attention. This disparity suggests a
potential risk to long-term system sustainability,
as overemphasis on technological performance
without sufficient consideration of human and
economic factors may lead to social alienation and
operational inefficiencies. A sustainable urban air
terminal, by contrast, should foster public trust,
social interaction, and economic resilience
alongside technological advancement. The
discussion therefore underscores the necessity of
a holistic design paradigm, one that integrates
adaptive technology with ecological awareness
and social inclusivity. From a strategic

perspective, Tehran’s urban air terminal design
must also address contextual constraints,
including the city’s complex topography, air
quality concerns, and cultural sensitivity
regarding urban aesthetics. The findings imply
that future guidelines should promote flexible
modular structures capable of retrofitting, the
incorporation of vertical green systems, and the
deployment of intelligent control technologies to
ensure safe and efficient air—ground connectivity.
Such an approach would allow Tehran to evolve
toward a resilient and future-ready mobility
ecosystem, balancing innovation with human
well-being.

Conclusion

This study contributes to the growing body of
knowledge on urban air mobility and architectural
design for emerging transport infrastructures by
presenting an empirically grounded framework
for Tehran’s potential network of urban air
terminals. Through expert-based analysis and
advanced statistical modeling, it highlights the
critical importance of technological flexibility and
environmental ~ adaptability —as  primary
determinants of sustainable design. However, the
observed neglect of socio-economic factors
reveals an imbalance that could undermine the
long-term equilibrium of urban air mobility
systems. To ensure sustainability and public
acceptance, future design policies must move
beyond purely technical concerns and incorporate
community-oriented, economically  viable
strategies. Encouraging interdisciplinary
collaboration between architects, engineers, urban
planners, and policymakers will be essential to
create frameworks that are both innovative and
socially responsive. Ultimately, the findings
emphasize that the future of Tehran’s mobility
infrastructure depends on its capacity to integrate
foresight-driven design thinking with
comprehensive  sustainability —considerations.
Urban air terminals should not be treated as
isolated technological nodes but as dynamic,
interactive components of the city’s spatial and
social structure. By embedding adaptability,
ecological awareness, and human-centered values
into the design process, Tehran can pioneer a new
paradigm of future-ready urban mobility that
harmonizes  technological  progress  with
environmental responsibility and public well-
being.
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