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Objective: Housing is a fundamental human need for protection against weather
conditions. Accordingly, climate significantly influences the form and design of buildings.
Paying close attention to climate-responsive design is essential for providing optimal
thermal comfort for residents during both hot and cold seasons by making use of the
natural conditions of each region. This article aims to examine and identify key strategies
in vernacular architecture to achieve climatic comfort in traditional houses in the villages
of Mahabad County, utilizing Mahani’s method.

Method: This study adopts a quantitative research approach. Initially, through field
observations, the patterns of vernacular buildings in Mahabad County were documented
using 70 case studies until theoretical saturation was achieved. These samples were
evaluated at both macro and micro scales, based on various architectural features,
including settlement layout, spacing between buildings, plan form, openings, and
materiality. Next, the Mahani model was applied to extract climate-responsive design
recommendations for Mahabad. Finally, the building form characteristics were analyzed
and assessed against Mahani’s proposed principles.

Results: Given the large geographic extent of the study and to ensure the research’s
accuracy, at least one village from each rural district was selected, resulting in a total of
nine villages across Mahabad County. These villages were chosen for their relatively intact
traditional fabric, making them appropriate for studying local vernacular architecture.
Conclusions: n the final stage, the compatibility of vernacular patterns with Mahani’s
climatic principles showed a significant discrepancy. The positive value of this difference
indicated that the traditional settlements did not fully conform to Mahani’s guidelines,
particularly regarding two indicators: roof design and spacing between buildings. Thus,
these elements were found to be less than fully compatible with Mahani’s
recommendations.
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Introduction
Habitat is a fundamental human necessity for protection against weather conditions.

Accordingly, climate has a significant impact on the form and design of buildings. The
vernacular settlements of Mahabad’s villages are situated in a cold, mountainous climate. The
characteristics of this climate include extreme heat in the valleys during summer and
relatively mild winters. Solar radiation in this region is high during summer but extremely
low in winter. Winters are long, cold, and harsh, and the ground often remains frozen for
several months of the year (Azizian et al., 2015). Hence, one of the primary requirements for
ensuring health and comfort is establishing a thermal balance between the human body and its
surroundings. Several factors influence this thermal balance between the human body and the
built environment (Moradi, 2014).

Method
This research is descriptive-analytical in terms of methodology, applied in terms of purpose,

and quantitative in terms of data analysis. Data were collected through field observations and
questionnaires. First, the city of Mahabad and its surrounding villages were identified. Next,
the vernacular architecture of selected villages was documented through aerial imagery, site
plans, sections, and elevations. Data were gathered through the author’s field observations and
the results of the questionnaires. The findings and indices were investigated in 70 samples
from nine selected villages to achieve theoretical saturation. Consequently, the results
obtained from the quantitative analysis of the evaluated indices in the indigenous examples
were examined. Given the practical solutions it offers, the Mahani index was adopted as a
suitable model for this study. In the context of climate-responsive building design, the
solutions proposed by this model can be divided into five primary categories.

Results

First, the indigenous samples, including each of the case studies analyzed, were assessed

using the building-form index. Then, the results derived from Mahani’s tables and
recommendations, as well as the climatic comfort strategies of the region’s vernacular
settlements, were discussed. Finally, using Microsoft Excel and SPSS software according to
Mahani’s method, the compatibility and adaptation of local patterns with Mahani’s climate
proposals were determined.

Following the determination of station-based thermal conditions and the assessment of
monthly comfort or discomfort levels based on human thermal comfort and the dry or humid
nature of the climate, a set of strategies was outlined to enhance climatic comfort in the study
area. These strategies include:

- Orienting buildings along the east—west axis

- Adopting compact and dense forms with contiguous buildings

- Utilizing attached rooms and allowing for adjustable airflow as needed

- Designing openings that cover 10-20% of the wall surface, especially on north and south
walls, positioned at human height
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- Employing heavy walls for thermal mass both inside and outside (with a thermal delay
exceeding 8 hours)

- Installing heavy, insulated roofs and utilizing flat roofs with beams

- Providing sleeping spaces in open-air areas where appropriate

Conclusions
The majority of traditional buildings in Mahabad villages exhibit an east—west orientation

with compact or moderately spaced layouts. Their plan forms typically feature one or two
open fronts, with dense, multi-layered structures that share adjacent walls. Major exterior
openings face south, while interior openings generally face west. The openings cover
approximately 10-20% of the wall surface, and the buildings incorporate heavy walls with
high thermal capacity and light, insulated flat roofs.

Based on the Mahani index tables and the results derived from this study, it was found that
vernacular buildings in Mahabad villages generally align with the recommended climate-
responsive design principles. Appropriate building patterns in this region include east-west
elongation, dense and compact spacing, multi-layered plans, clustered and contiguous
structures, south-facing openings covering 10-20% of the wall area, dark and rough materials,
and the use of massive walls and heavy flat roofs with thermal insulation.

In the final stage of the study, the degree of adaptation of the vernacular pattern to these
climatic principles was assessed. The findings revealed that most of the studied buildings
(over 50%) conform to the recommended formal characteristics for achieving climatic
comfort. However, two notable contradictions were observed: fewer than 15% of the building
complexes were compact and dense enough to align fully with the Mahani guidelines, and
most roofs employed light, uninsulated structures rather than the recommended heavier,
insulated types.

More specifically, the compatibility rates of indigenous architecture with Mahani’s climate-
adaptive design principles in the nine villages investigated were as follows: Badam (62.83%),
Zaveh (49.06%), Semino (66.86%), Kani Rash (55.46%), Kani Coater (62.50%), Upper
Kavalan (55.20%), Koran (48.60%), Kitkeh (69.85%), and Gardikub (65.07%).

Overall, approximately 60% of the indigenous settlements in Mahabad County align with the
Mahani index, indicating that most residents in these villages enjoy a relatively comfortable
climate. However, the remaining 40% of cases highlight a significant lack of adaptation to
recommended climatic design principles. This underscores the need for increased attention to
climate-responsive design by both local communities and architects to improve the thermal
comfort and sustainability of rural dwellings in this region.
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