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ABSTRACT

with the ecological, climatic, and cultural characteristics of a region. This research aims to provide a
conceptual model for implementing the principles of eco-regionalism in sustainable design in the city of
Birjand. Birjand, as a city with a hot and dry climate, provides unique opportunities to examine this
approach. This study uses qualitative and quantitative methods, including the analysis of expert opinions,
the review of case studies, and the evaluation of climatic and cultural data, to identify the key
characteristics of eco-regionalism. The results of the research show that the use of local materials, the use
of natural ventilation, water conservation through rainwater collection and the use of gray water, and the
design of central courtyard houses are among the effective strategies in this approach. These strategies not
only reduce energy and water consumption, but also correspond to the culture and needs of the local
community. Furthermore, the examination of case studies such as the ancient city of Hadasar, Shabam in
Yemen, and the village of Masouleh demonstrate the successful application of eco-regional principles in
similar climates. This research suggests that by incorporating these principles into the urban design and
architecture of Birjand, sustainable settlement patterns can be achieved that are both environmentally and
culturally efficient. Ultimately, this conceptual model can be used as a guide for other cities with hot and
dry climates and contribute to sustainable urban development.
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Extended Abstract:

Introduction

Growing concerns about environmental degradation and depletion of natural resources have
made the search for sustainable design principles in architecture a necessity. Eco-regionalism is
emerging as a promising approach that calls for architecture that is deeply responsive to the
ecological and cultural characteristics of a specific region (Edwards, 2010; Kellert et al., 2020).
This article aims to provide a comprehensive overview of eco-regionalism in architecture and
examine its basic principles, theoretical foundations, and practical applications. In a world
facing increasing challenges such as environmental degradation and natural resource scarcity,
finding sustainable solutions for construction has become a necessity. In the meantime, eco-
regionalism, as a newly emerging approach in architecture, pays special attention to the deep
harmony between design and the ecological and cultural context of a specific region. This
approach, especially in hot and dry climates, offers effective solutions for creating energy-
efficient, water-efficient, and culturally-friendly architecture (Yeang, 2021). In this article, we
aim to explore the different dimensions of eco-regionalism in architecture. First, we review the
concept and theoretical foundations of this approach, then we explore its basic principles and
theoretical infrastructure. Next, we will examine the practical applications of eco-regionalism in
sustainable architecture, citing examples from around the world.

Methodology

This study used a mixed (qualitative and quantitative) approach to investigate eco-regionalism
in sustainable design of Birjand city. Data were collected through semi-structured interviews
with 15 architecture and urban planning experts, analysis of case studies of similar cities
(Ghadams, shibam, and Masouleh), and review of climate data and local resources (2010-
2019). Data analysis included content analysis for interviews, descriptive analysis of case
studies, and statistical analysis of climate data. Qualitative data were analyzed using content
analysis and quantitative data using stepwise regression. Stepwise regression was selected for
quantitative data analysis because it allows for the identification of independent variables
affecting the dependent variable (eco-regionalism) in a stepwise manner and prevents
multicollinearity. This method is suitable for limited data and for identifying the priority of
indicators (such as water consumption as the main factor). The proposed conceptual model has
been developed using indigenous materials, climate design, and water management.

Results and discussion

The findings indicate that eco-regionalism in Birjand can be effectively implemented through a
synergy of traditional and modern sustainable strategies. The use of locally sourced materials,
such as adobe and brick, was identified as a cornerstone of eco-regional design due to their low
embodied energy and excellent thermal mass properties, which mitigate extreme temperature
fluctuations in hot-arid climates. Passive design techniques, including courtyard houses, narrow
shaded streets, and windcatchers (badgirs), were found to enhance thermal comfort,
significantly reducing reliance on energy-intensive mechanical cooling systems. Water
conservation strategies, such as rainwater harvesting and greywater recycling, address Birjand’s
critical water scarcity, aligning with sustainable development principles. The comparative
analysis of case studies revealed that similar strategies have been successfully applied in other
hot-arid regions. For example, Shibam’s mud-brick towers utilize thermal mass and natural
ventilation, while Masouleh’s terraced architecture optimizes land use and microclimate. These
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findings validate the proposed strategies for Birjand, where courtyard houses and shaded
pathways resonate with historical architectural practices, fostering community acceptance.
However, challenges include the higher initial costs of eco-friendly materials and the need for
specialized training in sustainable design techniques. Additionally, the integration of cultural
elements, such as traditional spatial configurations, enhances the social sustainability of the
proposed model by aligning with local values and lifestyles. The study underscores that eco-
regionalism not only reduces environmental impact but also strengthens cultural identity,
making it a viable approach for sustainable urban development in Birjand.

Conclusion

This research proposes a comprehensive conceptual model for eco-regionalism in Birjand,
integrating local materials, passive design techniques, water conservation strategies, and cultural
considerations to achieve sustainable architecture. The model emphasizes a balance between
environmental performance, cultural resonance, and economic viability, offering a blueprint for
sustainable urban development in hot-arid climates. By drawing on traditional Persian
architectural knowledge and modern sustainable practices, the framework reduces energy and
water consumption while preserving Birjand’s cultural heritage. The model’s applicability
extends beyond Birjand, providing a scalable approach for other cities with similar climatic and
cultural contexts. Future research should focus on overcoming implementation barriers, such as
cost optimization, scalability of local material production, and training programs for architects
and builders to facilitate widespread adoption. Additionally, longitudinal studies could assess
the long-term environmental and social impacts of eco-regional designs in Birjand, further
refining the proposed model.
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