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This study examines the sustainability of vernacular housing architecture in the
cold climate of East Azerbaijan, focusing on Varzeghan County. The main
objective is to assess the sustainability of structural, material, spatial, socio-
cultural, and economic aspects in ten selected villages, including Vardin, Kasin,
Alvigh, Chaykandi, Dehlin, Alvigh, Kalan, Kheyraddin, Khoynarud, and
Venestan, and to provide strategies for improvement. The research employs a
descriptive-analytical approach using the PLS model, considering the weighted
influence (B) of five key constructs: Caleb—Climate, Materials, Spatial
Organization, Culture—Society, and Economy. Results indicate that Vardin and
Kasin achieved the highest sustainability scores (4.75 and 4.38 respectively) due
to coherent spatial organization, durable materials, and full compliance with
climatic and cultural patterns. Villages such as Alvigh, Chaykandi, and Dehlin
showed moderate performance due to relative weaknesses in material durability
and structural cohesion, while Venestan, Khoynarud, and Kheyraddin ranked
lowest (1.75-2.10) due to dispersed layouts and poor adaptation to climatic and
cultural patterns. The findings emphasize that strengthening structural and
material dimensions, alongside improving spatial organization and supporting
socio-cultural elements, is essential for achieving long-term sustainability.
Limitations include the lack of precise field data and reliance on relative
assessments and theoretical modeling. It is recommended that reconstruction and
conservation initiatives focus on material and structural enhancement, spatial
organization improvement, community training in local materials, and economic
incentives for building maintenance to ensure sustainable vernacular architecture
in Varzeghan villages.

How to cite: Farshbaf Roohi, K., Jodeiri Abbasi, M., Shafizadeh, A., Alizadeh, A. & Babazadeh Oskouei, S. (2026).
Sustainability of Vernacular Housing Architecture in the Cold Climate of East Azerbaijan: A Case Study of
Varzeghan Villages. Geography and Regional Planning, 16(3),280-301.https://doi.org

jo o

10.22034/j2e0q.2026.588352.4481

DOI: https://doi.org/

© Author(s) retain the copyright and full publishing rights

10.22034/jge0q.2026.588352.4481

Publisher: Qeshm Institute of Higher Education



mailto:mohammadjodeiriabbasi@gmail.com?subject=mohammadjodeiriabbasi@gmail.com
https://doi.org/10.22034/jgeoq.2025.415761.4064
mailto:https://creativecommons.org/licenses/by/4.0/?subject=https://creativecommons.org/licenses/by/4.0/

Geography and Regional Planning, Vol 16. Issue 3, 2026

281

Introduction

Vernacular housing architecture represents an
important expression of the interaction
between  human  communities, local
environmental conditions, and cultural
traditions. In cold mountainous regions,
traditional housing has evolved through
generations of experience, incorporating
architectural  forms, locally available
materials,  spatial  organization, and
construction techniques adapted to harsh
climatic conditions. The villages of Varzeqan
County in East Azerbaijan Province,
characterized by severe winters, considerable
temperature  fluctuations, = mountainous
terrain, and limited resources, provide a
valuable context for examining these adaptive
strategies. However, social transformations,
the increasing use of nonlocal materials, the
decline of traditional construction skills,
migration, and the gradual deterioration of
rural settlements have weakened the climatic
compatibility and physical integrity of many
traditional houses. These changes may
increase energy consumption and household
expenses, reduce thermal comfort, threaten
structural durability, and undermine cultural
identity and sustainable rural settlement.
Therefore, a comprehensive assessment of
vernacular housing sustainability is necessary
to identify existing strengths and weaknesses
and support appropriate conservation and
renovation strategies. This study aims to
evaluate the sustainability of vernacular
housing architecture in the cold climate of
Varzeqan, identify villages with more and less
favorable performance, and propose strategies
for improving sustainability. The assessment
considers five interrelated dimensions:
physical and climatic adaptation, building
materials, spatial organization, cultural and
social factors, and economic conditions. The
findings are intended to provide an integrated
understanding of rural housing sustainability
and inform context-sensitive approaches to
preserving vernacular architectural heritage
while improving contemporary living
conditions.

Methodology

This study employed a quantitative,
descriptive-analytical approach to assess the
sustainability = of  vernacular  housing
architecture in the cold climate of Varzeqan
County, East Azerbaijan Province, Iran. Ten

villages were selected based on their cold
mountainous  climate, preservation of
traditional housing patterns, and architectural
diversity. The statistical population comprised
350 households across the selected villages.
Sustainability was evaluated through five
principal  dimensions:  physical-climatic
adaptation, building materials, spatial
organization, cultural-social characteristics,
and economic conditions. Data were analyzed
using partial least squares structural equation
modeling (PLS-SEM). The final sustainability
scores were calculated by combining the
relevant dimension scores with their
corresponding beta coefficients, enabling
comparisons among villages and
identification of more and less sustainable
housing environments.

Results and Discussion

The findings reveal differences in the
sustainability of vernacular housing across the
ten villages of Varzeqan County. Based on the
combined scores of five dimensions in the
PLS model, Vardin ranked first with a score
of 4.75, followed by Kasin with 4.38. These
villages demonstrated stronger physical and
climatic adaptation, better material quality,
coherent spatial organization, and closer
alignment with cultural and social patterns.
The results also indicate that physical-climatic
performance and building materials exerted
the  greatest influence on  overall
sustainability, with beta coefficients of 0.45
and 0.38, respectively. Villages including
Alavig, Chaykandi, Dahlin, and Kalan
showed intermediate to relatively low
performance, reflecting weaknesses in
material durability and physical cohesion
despite some adherence to climatic principles.
Khairaldin, Khoynerud, and Vanestan
recorded the lowest sustainability scores,
ranging from 1.75 to 2.10. Their weaker
performance was associated with dispersed
settlement patterns, less durable materials,
insufficient compactness, and reduced
conformity with climatic and cultural
principles. Overall, the findings emphasize
that improving the physical condition of
houses and the quality of local materials is
essential for strengthening sustainable
vernacular housing in this cold region.
Conclusion

This study evaluated the sustainability of
vernacular housing architecture in the cold
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climate of Varzeqan County, East Azerbaijan
Province, Iran, focusing on ten rural
settlements. The findings demonstrate that
housing sustainability depends on the
interaction of physical characteristics,
climatic adaptation, building materials, spatial
organization, cultural and social factors, and
economic  conditions. = Among  these
dimensions, physical-climatic performance
and building materials exerted the strongest
influence on overall sustainability, with beta
coefficients of 0.45 and 0.38, respectively.
These results highlight the importance of
structural coherence, durable materials, and
appropriate climatic responses in maintaining
the long-term performance of traditional rural
housing. Vardin and Kasin achieved the
highest sustainability scores, 4.75 and 4.38,
respectively, reflecting their  stronger
integration of architectural form, material
quality, spatial organization, and cultural
characteristics. In contrast, Khairaldin,
Khoynerud, and Vanestan recorded the lowest
scores, ranging from 1.75 to 2.10. Their
weaker performance was associated with
dispersed settlement patterns, less durable
materials, insufficient building compactness,
and inadequate adherence to climatic and
cultural principles. The remaining villages
demonstrated intermediate or relatively low
sustainability, indicating opportunities for
targeted improvement. These findings suggest
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