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Introduction:

The present study addresses the critical issue of temporary housing for populations who, following
sudden and disruptive events, lose access to adequate shelter and face severe limitations in
meeting their basic spatial and living needs. These populations include victims of both natural and
human-induced disasters such as earthquakes, floods, and wars—groups for whom the provision of
emergency shelter is not merely a physical necessity but also a key determinant in reducing
suffering, restoring psychological stability, and facilitating crisis management processes. a review of
common temporary housing practices in Iran shows that solutions such as tents and prefabricated
containers, despite their advantages in speed and ease of installation, are often insufficient in
meeting spatial, functional, and psychosocial needs. These limitations adversely affect the well-
being of residents and create long-term environmental, economic, and social challenges. In many
disaster-prone regions of Iran—particularly those situated in hot and arid climates—the need for
housing solutions that simultaneously address environmental constraints, construction speed,
affordability, and living quality becomes even more crucial. Within this context, the present
research develops a framework based on “cellular architecture” and the use of lightweight, low-
cost, and renewable cellulose-based materials to propose a flexible, adaptable model for post-
disaster temporary housing. The study aims not only to provide a rapid shelter solution but also to
reconstruct, even partially, the sense of “home” and spatial dignity for affected populations. Thus,
the research moves beyond the concept of emergency shelter and approaches temporary housing
as an opportunity to reintroduce quality, stability, and psychological support into the lives of
disaster survivors.

The Purpose of the Research:

The main objective of this research is to develop and identify a temporary housing model utilizing
cellulose-based structures to improve post-disaster accommodation in hot and arid climatic
conditions.

Methodology:

This study is conducted within a qualitative research framework, following an experiential, case-
study—based approach aimed at understanding the capacities and limitations of feasible, user-
centered construction methods in post-disaster contexts. As an applied and experimental research
project, the study is structured to generate not only theoretical insights but also practical solutions
informed by the construction and evaluation of a full-scale prototype. The methodological logic
relies on inductive reasoning and progresses gradually from conceptual understanding to design
and implementation. Data collection in the first stage involved documentary and library-based
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research, through which various dimensions of temporary housing, prior global experiences with
cellulose-based construction, and foundational principles of cellular architecture were examined.
Analytical reflection on these sources enabled the formation of a conceptual framework tailored to
the climatic, environmental, and socio-spatial conditions of hot and arid regions. The research
process follows a five-step structure: Theoretical Inquiry, Problem Diagnosis, Design Development,
Full-Scale Implementation, Evaluation and Synthesis, This stepwise approach ensured a coherent
transition from theoretical foundations to pragmatic execution, maintaining the exploratory
essence of qualitative research while enabling concrete assessment of architectural feasibility.
Findings and Discussion:

The findings reveal that three fundamental geometric patterns—rectangular, triangular, and
circular—can serve as the basis for developing cellulose-based temporary housing in post-disaster
settings. Each pattern presents unique structural, spatial, and construction-related characteristics
within hot and arid climatic conditions.

Comparative evaluation of these patterns, followed by the full-scale implementation of the
rectangular model, generated several key insights:

Structural Considerations: The rectangular cellular configuration aligns more easily with common
construction modules and standardized components. However, it requires meticulous attention to
joint design, load transfer mechanisms, and lateral stability. Achieving adequate stiffness and
ensuring safe structural behavior demand careful detailing of connections and precise coordination
of cellulose elements.

Spatial and Functional Qualities: Rectangular layouts correspond more naturally with the spatial
expectations of users, offering intuitive room organization, efficient furniture placement, and
scalable modular combinations. In contrast, triangular and circular forms may exhibit superior load
distribution and aerodynamic performance under certain environmental conditions but require
more complex spatial adaptation.

Material Performance and Assembly: Cellulose-based materials, including paper tubes and
cardboard panels, provide significant advantages such as reduced structural weight, modularity,
rapid assembly, and minimal dependence on specialized equipment. These properties make them
highly suitable for emergency contexts. However, challenges related to moisture protection,
thermal insulation, solar exposure, and fire resistance necessitate precise design strategies—
particularly in hot and arid climates.

Psychosocial Dimensions: The study shows that when designed with attention to human scale,
privacy, natural lighting, ventilation, and interior organization, cellulose-based spaces can
substantially enhance residents’ sense of safety, dignity, and psychological well-being. Conventional
solutions like tents and containers rarely meet these deeper needs, often resulting in prolonged
psychological stress and diminished post-disaster recovery.

Construction of the 1:1 prototype demonstrated the practical realities of translating conceptual
models into built form. Challenges encountered during fabrication and assembly—including
alignment issues, joint coordination, material behavior under load, and climatic adaptability—
offered insights for refining the design. The experience highlights that while cellular architecture
may appear simple, it demands detailed technical consideration to ensure real-world feasibility.
Overall, the discussion emphasizes that temporary cellulose housing must not be limited to the
provision of minimum shelter. Rather, it should be understood as a meaningful architectural
opportunity to restore a basic quality of life, support emotional recovery, and foster a sense of
stability for disaster survivors.

Conclusion:

The research concludes that the application of cellular architecture in temporary post-disaster
housing—particularly in hot and arid climates—offers a promising, adaptable, and user-centered
alternative to conventional emergency shelter solutions. Cellular architecture aims not merely to
enclose space but to acknowledge the lived experiences and psychological needs of individuals
who, until the moment of crisis, inhabited a proper “home.” The use of low-cost, renewable
cellulose-based materials, combined with the possibility of participatory construction by survivors
and volunteers, enhances affordability, speeds up installation, and fosters community engagement
and empowerment. Flexibility, rapid assembly, and ease of spatial reconfiguration further
contribute to mitigating psychological distress associated with displacement. At the same time,
successful implementation requires careful consideration of structural design, geometric pattern
selection, climatic protection, and detailed construction guidelines. By focusing on the rectangular
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pattern and rigorously examining its structural and construction challenges at full scale, the study
contributes a practical, evidence-based model for future development of temporary, sustainable,
and resilient housing systems. The outcomes provide a foundation for advancing cellulose-based
architecture and expanding its application across diverse post-disaster contexts.
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