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In the contemporary era, sustainable architecture has emerged as a novel paradigm in
design and construction, emphasizing the creation of a balanced and harmonious
coexistence between human-made structures and the natural environment. Within this
framework, the precise identification and comprehensive analysis of bioclimatic
components play a pivotal role in achieving sustainability goals. This study focuses on
Tehran, Iran’s metropolitan capital, as a prime example of cities with highly variable
climates, to investigate and map these critical components. The primary objective of
this research is to identify, analyze, and evaluate the influence of climatic factors—
including solar radiation, wind patterns, temperature fluctuations, and humidity
levels—on the design and performance of sustainable architecture in Tehran.
Employing a mixed-methods approach that integrates qualitative and quantitative
research methodologies, climatic data for Tehran are collected via meteorological
stations and climate simulation software, followed by systematic analysis.
Additionally, case studies of sustainable architectural projects in Tehran are examined
through literature reviews and expert research. The findings of this study are intended
to serve as a comprehensive, practical guide for architects, urban planners, and
policymakers in designing and constructing sustainable structures tailored to Tehran’s
unique climate. Such efforts are expected to yield significant reductions in energy
consumption, thereby curbing greenhouse gas emissions and mitigating environmental
pollution. Furthermore, by improving air quality and optimizing water resource
management, this approach promises to enhance public health and urban livability.
Ultimately, this research represents a critical step toward advancing sustainable
architecture and fostering environmentally compatible urban development in
metropolitan Tehran.
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The literature of sustainable architecture has its roots in the works of pioneering figures such
as Victor Olgyay, who emphasized the importance of climatic considerations in building design
in his book "Design with Climate." In recent decades, with the growing awareness of
environmental issues, sustainable architecture has emerged as an essential approach in urban
design. Numerous studies have explored the impact of climate on sustainable architecture,
including investigations into climate-responsive design strategies across different geographical
regions. In Iran, research efforts have also focused on sustainable architecture and climatic
design, emphasizing indigenous and traditional solutions tailored to various local contexts.
However, there remains a significant need for case studies in Iran's major cities, particularly in
Tehran, which faces unique climatic challenges. This research aims to address this gap by
examining the bioclimatic components specific to Tehran and proposing strategies for
sustainable architectural design in the city. Focusing on Tehran—a metropolis characterized by
diverse and variable climate conditions—the study investigates and redefines these climatic
elements. Given Tehran’s unique geographical position and diverse climatic conditions, the
design of structures that are adaptable to these factors is essential. The primary objective of this
research is to identify and analyze the climatic factors influencing sustainable architecture in
Tehran and to understand their effects on design practices. The findings are intended to serve
as a guideline for architects and urban planners in developing sustainable, climate-responsive
structures that mitigate energy consumption and environmental pollution while enhancing the
quality of life for residents. Ultimately, this study contributes to the realization of sustainable
architecture and environmentally compatible urban development in Tehran.

This research adopts an applied objective and possesses a descriptive-analytical nature, utilizing
both qualitative and quantitative methods based on the examination of climatic data and library
studies. In the quantitative section, climatic data of Tehran, including temperature, humidity,
solar radiation, and wind flow, are collected and analyzed through meteorological stations and
climate simulation software. In the qualitative section, case studies of sustainable architecture
in Tehran are examined using a review methodology and analysis of previous research. This
mixed approach facilitates comprehensive and precise findings concerning the identification of
bio-climatic components and the formulation of sustainable architectural design strategies.
Ultimately, the SWOT and QSPM models are employed to prioritize the research strategies.

The findings derived from the analysis of climatic data indicate that Tehran possesses an arid
to semi-arid climate characterized by significant fluctuations in temperature and humidity
throughout the year. These climatic conditions present both challenges and opportunities for
the implementation of sustainable architectural design in the city. The climatic challenges in
Tehran—including extreme temperature variations, air pollution, water resource scarcity, and
urban heat island phenomena—highlight the necessity for innovative approaches in
architectural and urban planning. Conversely, these conditions also harbor considerable
potential benefits. Climate-responsive building and urban space design can substantially reduce
energy consumption, improve air quality, and enhance thermal comfort for inhabitants. This
research employs both qualitative and quantitative methodologies to conduct a detailed analysis
of wind patterns, associated temperature variations, and other climatic factors. Such analysis
facilitates the development of architectural and urban design strategies that optimize natural
ventilation, thereby decreasing reliance on mechanical HVAC systems. Additionally,
examining the impact of solar radiation on ambient temperatures enables the design of shading
devices and other thermal control elements. Given Tehran’s low precipitation levels and relative



3 Journal of Urban Futurology, 5(2), Summer 2025

humidity, building designs do not require extensive rain protection measures; however,
attention must be paid to the adverse effects of dry air on thermal comfort and air quality.
Implementing climate-responsive design solutions—such as natural ventilation, shading
devices, and high thermal mass building materials—can significantly improve thermal comfort
conditions and mitigate the negative impacts of low humidity. These strategies collectively
support sustainable urban development by leveraging the city’s climatic characteristics to
enhance environmental quality and energy efficiency.

Today, the importance of integrating climate resilience into architectural design—particularly
in adapting to future climate variability and developing strategies to withstand abrupt
environmental events such as dust storms and sudden temperature fluctuations—has become
essential for ensuring the sustainability and functionality of urban spaces. Analyzing long-term
climate trends and forecasting future climatic changes can play a pivotal role in guiding the
development of resilient architectural solutions, especially in countries like Iran that are
vulnerable to the long-term impacts of climate change. Consequently, the incorporation of
advanced technologies and data-driven design methodologies can facilitate the creation of built
environments that not only meet current needs but are also capable of addressing forthcoming
climatic challenges. This comprehensive approach ensures that architecture in Tehran remains
adaptable to present climatic conditions while maintaining robustness and efficiency in the face
of anticipated environmental transformations.
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38.1% 5 Direct Evaporative Cooling(3341 hrs)
38.2% 6 Two-Stage Evaporative Cooling(3343 hrsy

7.2% 7 Natural Ventilation Cooling(633 hrs)
6.8% 8 Fan-Forced Ventilation Cooling(593 hrs) 02
17.9% 9 Internal Heat Gain(1568 hrsy
14.1% 10 Passive Solar Direct Gain Low Mass(1239 hrs) 15
17.6% 11 Passive Solar Direct Gain High Mass(1542 hrs) ‘T"é:;:ﬁu“
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17.9% 16 Heating, add Humidification if needed{1569 hrs)
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