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Rural communities in Iran’s cold zones, including the iconic village of
Kandovan, have long leveraged distinctive subterranean ‘“kandovan”
architecture carved into soft volcanic formations to sustainably navigate
environmental and socio-economic stressors. This study proposes a novel
integration of vernacular design principles and resilience-focused spatial
strategies to optimize rural sustainability. Employing a sequential mixed-
methods design, empirical data were gathered via 20 semi-structured
interviews, systematic observations of 50 traditional/modern dwellings, a
stratified survey (n=138), empirical temperature monitoring (30 days
across 15 households), and geospatial analysis. Thematic coding
(MAXQDA) and regression modeling (SPSS) revealed that heritage
structures outperform contemporary buildings in thermal regulation
(mean indoor temperatures: 17.8°C vs. 12.3°C), attributable to passive
design features such as thermal mass walls, solar-oriented layouts, and
optimized ventilation. Crucially, these architectural forms concurrently
strengthen intangible resilience pillar's cultural identity, communal
solidarity, and intergenerational knowledge transfer. Statistical analysis
confirmed a robust association (r=0.74, p<0.01) between thermal
satisfaction and cultural valuation of traditional housing. Alarming
generational gaps were observed, with resilience metrics among youth
(mean=2.9) plummeting relative to elders (mean=4.3), underscoring
vulnerabilities to cultural attrition and tourism-driven commodification.
The research positions endogenous knowledge as a critical foundation for
policy frameworks aiming to bolster ecological and socio-cultural
resilience in cold-climate rural settlements.
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Extended Abstract

Introduction

For generations, communities in Iran's cold-climate areas, like Kandovan, have adapted to environmental and
socio-economic pressures through indigenous knowledge embodied in their built environment, notably in
dwellings such as the locally distinctive conical houses. Contemporary shifts towards modernization, however,
threaten this heritage, promoting construction models that are often ecologically inefficient and culturally
disconnected, thereby amplifying vulnerability. Within this context, the paradigm of community resilience—
encompassing the ability to absorb, adapt, and transform in the face of shocks—offers a vital lens for planning.
This investigation centers on Kandovan to explore a central question: How can time-tested vernacular architectural
strategies be reinterpreted and operationalized within modern resilience-focused rural development frameworks?
Methodology

A mixed-methods sequential explanatory design, emphasizing qualitative inquiry, guided this research.
Participants included long-term residents and domain experts. Qualitative insights were derived from 20 semi-
structured, in-depth interviews and systematic field observations of 50 residential units, analyzed thematically
using MAXQDA. The quantitative phase involved surveying 138 households and deploying electronic data
loggers to record interior temperatures in 15 homes (10 traditional, 5 modern) over one winter month. Statistical
analysis (SPSS) employed t-tests, ANOVA, and correlation tests. The final stage involved synthesizing insights
from both datasets.

Results and Discussion

Analysis of qualitative data yielded core themes highlighting the perceived innate thermal comfort of traditional
homes, concerns over eroding intergenerational knowledge transfer, the dual role of tourism, the importance of
communal support systems, and a call for institutional partnerships.

Quantitative measurements provided empirical validation: traditional dwellings maintained significantly higher
and more stable indoor temperatures (avg. 17.8°C) with less fluctuation compared to their modern counterparts
(avg. 12.3°C). Standardized comfort models (PMV) classified traditional house conditions as acceptable and
modern ones as indicative of cold stress. A pronounced generational disparity emerged in composite resilience
scores, with older residents scoring markedly higher. Furthermore, a robust positive correlation was identified
between residents' cultural appreciation of traditional architecture and their subjective experience of thermal
comfort.

The integrated interpretation posits that Kandovan's vernacular architecture constitutes a holistic socio-technical
system. It delivers proven bioclimatic performance while simultaneously nurturing the social capital and place-
based identity that underpin communal resilience. The strong link between cultural valuation and comfort
perception underscores a principle of "culturally-grounded sustainability," where technical solutions require social
endorsement for long-term viability. Current trends like youth outmigration and commercial tourism risk
disrupting this synergistic system.

Conclusion

The study concludes that the vernacular architecture of cold regions represents a dynamic repository of adaptive
intelligence, critically relevant for contemporary resilience planning. To translate this potential into action, four
practical pathways are suggested: 1) Launching community-based platforms for intergenerational dialogue and
knowledge sharing; 2) Creating integrated design guidelines that hybridize vernacular principles with appropriate
modern technologies; 3) Developing tourism models that prioritize experiential learning and cultural integrity
over mere consumption; and 4) Establishing a context-specific resilience index to guide and assess developmental
interventions. These recommendations aim to forge a meaningful connection between historical ecological
wisdom and the imperative of creating sustainable, resilient futures for vulnerable rural communities.
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