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Abstract:

Sustainable architecture has consistently sought to establish a balance between the built environment and nature. In this context, the four elements (water,
wind, earth, and fire), although they played a central role in providing climatic comfort in traditional architecture, have often been reduced in contemporary
architecture to technical and mechanical solutions, while their spatial and social capacities have been largely neglected. This is despite the fact that an exclusive
emphasis on the quantitative dimensions of sustainability cannot lead to the creation of high-quality, memorable spaces responsive to social needs. The aim of
this study is to redefine the role of the four elements in contemporary architecture and to examine how they have transitioned from “mere climatic functions”
to “generators of form and collective space” in art centers. The research method is descriptive—analytical and is based on the comparative analysis of three
prominent international and national case studies: the Tehran Museum of Contemporary Art, the City of Arts and Sciences, and the Stone Hill Center. These
cases were selected according to purposive criteria including functional similarity, sustainable approaches, and the quality of social interactions. The findings
indicate that in all three cases, the four elements have transcended one-dimensional climatic solutions and have become organizers of spatial hierarchy,
enhancers of the sense of place, and facilitators of social interaction. Water functions as a central and unifying element (the pools in Stone Hill and Valencia);
wind operates as a ventilation factor and cultural symbol (the windcatchers of the Tehran Museum); earth appears through vernacular materials and integration
with topography; and fire/light serves as an element for creating meaningful contrasts of light and shadow and controlling spatial perception. Simultaneously,
all these elements respond to climatic, aesthetic, and social needs. The results of this study, while emphasizing the necessity of a holistic perspective on
sustainability, propose a conceptual framework for employing natural elements as design catalysts in contemporary architecture. This framework can serve as
a guide for architects in creating sustainable, identity-oriented, and interaction-driven artistic spaces in which the boundaries between nature, art, and society
are dissolved.
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Extended Abstract

Introduction

Sustainable architecture has increasingly been understood not merely as a technical response to energy consumption,
environmental degradation, and climatic pressure, but as a comprehensive spatial, cultural, and social approach to the
relationship between human beings, built form, and nature. In this context, the four elements of water, wind, earth, and fire/light
constitute a meaningful conceptual framework through which the ecological and symbolic dimensions of architecture can be
reconsidered. In traditional Iranian architecture, these elements were never treated as isolated environmental devices; rather,
they were integrated into the spatial logic, material identity, climatic performance, and social life of buildings. Water appeared

in central pools, streams, and garden channels; wind was captured and directed through windcatchers and spatial orientation;
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earth was manifested through indigenous materials such as adobe, brick, clay, and locally sourced construction systems; and
fire/light was controlled through openings, courtyards, skylights, and gradations of illumination. This elemental system created
buildings that were climatically efficient, spatially coherent, culturally meaningful, and socially responsive. Therefore,
revisiting the role of the four elements in contemporary architecture is not a nostalgic return to historical forms, but an attempt
to recover an integrated design logic capable of connecting sustainability with place identity, collective memory, and human-
centered spatial experience (1, 2, 10, 11).

The main problem addressed in this study is the reduction of sustainability in much contemporary architecture to a
predominantly quantitative, technical, and mechanical discourse. With the dominance of modern building technologies, many
environmental functions that were once embedded in architectural form have been transferred to hidden mechanical systems.
Windcatchers have been replaced by air-conditioning ducts, central courtyards have lost their climatic and social centrality,
water features have often become decorative rather than spatially generative, thick earthen walls have been substituted with
lightweight industrial envelopes, and carefully modulated daylight has frequently given way to uniform artificial lighting.
Although such systems may improve certain aspects of energy performance, they often fail to produce memorable, identity-
bearing, and socially engaging spaces. This limitation reveals the need to redefine sustainability as a spatial-social quality rather
than merely an engineering objective. In this regard, the four elements can be reinterpreted as design catalysts that
simultaneously operate at three levels: the climatic-functional level, through thermal comfort, natural ventilation, daylighting,
and passive environmental control; the spatial-physical level, through the organization of plan, section, movement, hierarchy,
and focal points; and the socio-cultural level, through the strengthening of place attachment, symbolic meaning, collective
presence, and social interaction (3, 4, 12, 14).

This study adopts an applied-developmental orientation and a descriptive-analytical method based on comparative analysis.
The theoretical foundations were developed through library and documentary studies concerning sustainable architecture,
climatic design, Iranian vernacular architecture, indigenous materials, solar energy, natural ventilation, and architectural
research methodology. Three prominent case studies were selected purposefully according to functional similarity, sustainable
design orientation, and the quality of social interaction: the Tehran Museum of Contemporary Art, the City of Arts and Sciences
in Valencia, and the Stone Hill Art Center. These examples represent different climatic, cultural, and formal conditions, but all
employ natural elements as more than technical environmental devices. The analytical framework of the research is structured
around three criteria: the climatic-functional role of each element, the spatial-physical role of each element, and the socio-
cultural role of each element. Through this framework, the study examines how water, wind, earth, and fire/light contribute to
environmental performance, spatial hierarchy, material identity, symbolic expression, and collective experience. The
comparative method allows the research to identify both shared patterns and contextual differences, thereby moving beyond
isolated case description toward the formulation of a conceptual model for contemporary art centers (6, 8, 9, 13).

The analysis of the Tehran Museum of Contemporary Art indicates that wind and light are the most prominent elements in
the architectural identity of the building. The modern windcatcher-like forms reinterpret the climatic and symbolic heritage of
desert architecture, creating both a volumetric identity and a cultural reference to traditional Iranian spatial intelligence.
Although their current functional role may be partly reduced due to the use of mechanical systems, their formal and symbolic
presence remains significant. The controlled skylights also play an essential role in shaping the museum’s internal atmosphere
by introducing indirect light into the galleries and protecting artworks from intense sunlight. Earth is present through the
massiveness, color, and material impression of the building, whose thick concrete surfaces evoke the visual and tactile qualities

of adobe and earthen architecture. Water, however, has a relatively limited role compared with its central position in traditional
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Iranian architecture and in the other two case studies. This represents an important critical finding: while the Tehran Museum
successfully reinterprets wind, earth, and light as identity-forming elements, it does not fully activate water as a collective
spatial generator. Nevertheless, the museum remains a significant national case because it demonstrates how modern
architecture in Iran can transform vernacular climatic references into contemporary architectural language (1, 2, 4, 7).

The comparative analysis of the City of Arts and Sciences in Valencia and the Stone Hill Art Center shows two different
but complementary approaches to the contemporary recreation of the four elements. In Valencia, water is the dominant
organizing element: it structures the site, reflects architectural forms, generates visual continuity, creates urban identity, and
encourages public gathering. The vast reflecting pools are not merely environmental or decorative devices; they transform the
complex into a collective urban scene in which architecture, reflection, movement, and social presence are interwoven. Light
and transparency also contribute to the symbolic reading of the project, especially through the visual relationship between form,
reflection, and the metaphor of the eye. In contrast, the Stone Hill Art Center presents a more balanced integration of all four
elements. Water appears as a central pool and gathering focus; earth is expressed through local granite and the building’s
integration with topography; light is shaped through glass surfaces and framed views toward nature; and wind is addressed
through orientation and passive environmental responsiveness. This case is especially important because it emphasizes
coexistence with nature rather than domination over it. Together, these two examples show that the four elements can be
recreated in contemporary architecture through different design strategies: one monumental, urban, and image-based; the other
restrained, contextual, and contemplative (5, 6, 10, 12).

The findings of this research demonstrate that the four elements can serve as a comprehensive conceptual and operational
framework for designing sustainable, identity-oriented, and socially responsive art centers. The study shows that water, wind,
earth, and fire/light should not be understood as separate environmental components, nor as merely symbolic references to
tradition. Rather, they can act as active design agents that organize space, structure movement, intensify sensory experience,
support climatic comfort, and strengthen collective interaction. The proposed three-dimensional framework—climatic-
functional, spatial-physical, and socio-cultural—offers a way to move beyond narrow technical interpretations of sustainability
and toward a more holistic architectural practice. In this framework, sustainability becomes a lived spatial condition rather than
a hidden mechanical achievement. The research also suggests that contemporary architecture, particularly in cultural and artistic
buildings, can benefit from reinterpreting vernacular wisdom without imitating historical forms. By translating the logic of
traditional environmental intelligence into contemporary design language, architects can create spaces in which nature, art, and
society are no longer separated, but are woven together into a unified architectural experience. Future studies may develop this
framework through field-based evaluations, user-experience analysis, and quantitative assessment of how elemental design
strategies influence spatial perception, social interaction, and environmental comfort in art centers.
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