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Abstract:

One of the critical contemporary debates in architecture is the concept of contextual design, with
climatic contextualism recognized as a fundamental strategy for achieving sustainability. Climate, as a
dominant environmental factor, profoundly shapes the formation and evolution of rural settlements,
especially in Iran’s cold and mountainous regions. Vernacular architecture in such areas represents a
body of accumulated local wisdom that responds directly to harsh environmental conditions,
balancing energy efficiency, comfort, and effective use of resources over centuries. This research aims
to examine the measurable impact of climate on contextual architecture within Iran’s mountainous
villages, focusing on Ghaleh Bala in Shahroud as a representative and illustrative case study. The
central research questions are: How do distinct climatic factors, such as temperature variation, solar
orientation, cold winds, and precipitation, influence the development of contextual architecture in cold
mountain environments? What are the defining architectural features that emerge in response to these
climatic constraints? And to what extent have these characteristics been realized and adapted in the
architecture of Ghaleh Bala village? A qualitative, analytical-descriptive methodology guides this
work, drawing on field surveys, direct observation, photographic documentation, and literature
review. The study evaluates both the morphological structure of Ghaleh Bala’s urban fabric and the
design details of its individual buildings, highlighting the specific climate-adaptive strategies utilized.
The findings reveal that Ghaleh Bala’s vernacular architecture is deeply and inseparably intertwined
with its environment. The village has evolved a compact and stepped urban fabric, which minimizes
exposure to cold winds and maximizes solar gain in winter months. Buildings are closely arranged to
reduce thermal bridges, while the main streets and alleys follow topographical contours, providing
shelter and optimizing sun exposure. At the building scale, thick stone and mud-brick walls are
employed for their high thermal mass, absorbing heat during the day and releasing it at night to
stabilize interior temperatures. Window and door openings are intentionally minimized, lowering heat
loss and enhancing thermal comfort. Flat roofs, constructed with materials such as timber and earth,
act as insulating layers, while their sun-facing surfaces aid in snowmelt and further energy
conservation. Additionally, living spaces feature compact plans and low ceiling heights, which help
retain heat and limit the need for fuels during the cold months of the year. These architectural
solutions are rooted in local materials and traditional techniques, demonstrating the remarkable
benefits of building with regional resources and indigenous knowledge. The stepped configuration of
the village not only respects the mountain slope but also enhances communal resilience against the
environment by enabling shared walls and reducing external exposure. This careful integration with
the landscape also strengthens visual harmony, cultural identity, and long-term sustainability. In
conclusion, the study affirms that the architecture of Ghaleh Bala provides an exemplary and practical
model of climate-responsive design. By internalizing the principles of climatic contextualism at both
the macro level (village layout) and micro level (building details), the community has achieved
patterns of living that ensure energy efficiency and environmental comfort. The lessons embedded in
Ghaleh Bala’s vernacular architecture offer valuable guidance for contemporary architectural practice
and innovation, particularly in regions that share similar climatic challenges and sustainability goals.
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