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ABSTRACT ARTICLE INFO

he historic city of Masouleh, located in Gilan Province, is a prime example of the | p.ceived 29/09/2024
application of golden and geometric proportions in Iranian architecture, resulting
in visual beauty and conveying spiritual concepts. This research investigates the effects
of golden ratios on Masouleh’s visual beauty, exploring the concepts that influenced
its architectural patterns and the utilization of golden proportions in its structure.
The research method is descriptive-analytical, using field studies and software like
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AutoCAD 2024, Atrise Golden Section 5.9.2, and PhiMatrix 1.618 to analyze the
patterns and golden proportions present in Masouleh’s architecture. The findings
indicate that religious beliefs, respect for nature, climatic and structural needs, and the | Golden ratios

use of local materials are key factors shaping Masouleh’s architectural design. Golden | visual aesthetics
proportions, such as the golden circle, golden rectangle, golden spiral, and Khayyam- | architectural elements
Pascal triangle, are extensively used in building designs and decorations.The results | Masouleh

suggest that golden proportions create visual balance and harmony, establishing an
appealing and sustainable rhythm in Masouleh’s physical structure. These proportions
also aid in the transmission of cultural and spiritual concepts through the design
of openings, doors, and interior decorations such as religious and floral motifs.
The alignment of Masouleh’s stepped structure with the Fibonacci sequence and
Khayyam-Pascal triangle demonstrates intelligence in harmonizing with environmental
and climatic conditions, facilitating easy access in sloped terrains. Additionally, the
examination of architectural decorations reveals that using small and large modules
plays a significant role in creating local identity and adapting to indigenous materials.
In conclusion, Masouleh’s architectural structures successfully demonstrate harmony
between nature, culture, and architecture. The integration of traditional and modern
design principles offers a valuable model for contemporary architectural endeavors
in similar regions, fostering a sustainable and culturally enriched built environment,
ensuring that future designs respect and reflect the rich heritage and natural beauty
of the area.

Highlights

—  Extensive Use of Golden Ratios in Masouleh’s Architecture

— Influence of Religious Beliefs and Respect for Nature on Architectural Formation
—  Alignment of Masouleh’s Terraced Structure with the Fibonacci sequence

—  Transmission of Cultural and Spiritual Concepts through Architectural Decorations
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I ntroduction: Urban aesthetics, as a fundamental aspect of urban design and planning, plays a crucial
role in shaping harmonious and visually appealing spaces. Among the various principles influencing
urban aesthetics, the golden ratio stands out as a key mathematical and geometric concept that enhances
balance and beauty in urban environments. This ratio, approximated as 1.618, is widely found in nature,
art, and architecture, and has been admired for its harmonious proportions throughout history. From
ancient monuments like the Egyptian pyramids and the Parthenon to modern architectural designs, the
golden ratio continues to be a guiding principle in achieving visual harmony. In urban design, the golden
ratio is employed to create balance in public spaces, influencing the organization of elements such as form,
color, and spatial composition. When applied in the design of streets and squares, it enhances aesthetic
appeal and fosters a pleasant experience for citizens. Studies suggest that spaces designed with these
proportions evoke a sense of tranquility and satisfaction, making them more inviting and comfortable.
Iranian-Islamic architecture, deeply rooted in geometry and proportionality, has traditionally relied on
unwritten principles passed down through generations. However, this valuable heritage has gradually
faded, and today only a few artists are familiar with its foundations. In the past, Iranian architects skillfully
used golden and geometric proportions to create structures that reflected cultural beliefs and artistic
excellence. The historical city of Masouleh, with its unique architectural style, is a remarkable example
of this tradition. Its physical structure and decorative elements are based on geometric principles and
golden proportions, contributing to its distinct visual appeal and attracting researchers and tourists
alike. Preserving and understanding Masouleh’s architectural heritage is essential to maintaining its
historical significance. Research highlights the impact of the golden ratio not only on visual aesthetics
but also on the perception and experience of urban spaces. Public areas such as parks and squares,
where social interactions take place, benefit greatly from the harmony created by these proportions.
Moreover, the thoughtful application of the golden ratio in urban planning can enhance the overall
quality of life. However, its improper use may result in imbalanced spaces that disrupt visual harmony
and user experience. Therefore, a precise understanding of its effects and applications is necessary
for effective urban design. This study explores the influence of the golden ratio on the aesthetics of
Masouleh’s urban spaces. Through case study analysis and literature review, it examines the role of
proportionality in shaping architectural elements and its impact on user perception. The key research
questions include: What concepts have influenced the formation of Masouleh’s architectural features?
And which geometric patterns and proportional systems have been used in its design? The findings aim
to provide insights for urban designers and planners in creating visually harmonious urban environments.
With increasing urban expansion, preserving historical sites like Masouleh is more important than ever.
Rapid and uncoordinated development threatens the integrity of historic urban fabrics, accelerating the
decline of traditional arts. Although Masouleh has been recognized as a national heritage site and is
in the final stages of UNESCO World Heritage registration, research on its geometric and proportional
systems remains scarce. Additionally, due to its mountainous location, use of traditional materials, and
lack of modern infrastructure, the city faces significant risks from natural and human-induced disasters.
Given these concerns, this study seeks to highlight the importance of preserving Masouleh’s architectural
identity and ensuring its sustainable development..

aterials and Methods: The research methodology in this study follows a descriptive-analytical
IVI approach, incorporating field studies and software-based analysis to examine the geometric and
golden proportions in the architecture of Masouleh. In the initial phase, out of 564 existing buildings
in Masouleh—primarily categorized into residential, market, and religious structures—a total of 151
buildings from the city’s six districts were selected for an in-depth analysis of their geometric and golden
proportions as well as the architectural elements shaping their ornamentation.Subsequently, through
field studies, the physical proportions and architectural features of these 151 buildings were drafted
using AutoCAD 2024. The collected data were then analyzed with specialized software such as Atris 5.9.2
for golden section divisions and Phi Matrix 1.618, along with manual sketches, to assess the geometric
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and golden proportions of Masouleh’s structures.Specialized software like Phi Matrix and Atris, which
are based on mathematical and geometric principles, enabled precise analysis of these proportions.
Architectural plans and decorative elements of the buildings, documented through field surveys and
drafted in AutoCAD, were imported into Atris and Phi Matrix for further examination of their proportional
relationships. Additionally, library research was conducted to explore the conceptual foundations of
these architectural elements.This methodological approach contributes to a deeper understanding of
traditional Iranian architecture and can serve as a model for future research in this field.

Discussion and Conclusion: The historic town of Masouleh, known for its unique architecture
and visual harmony, exemplifies the application of the golden ratio and geometric proportions in
creating aesthetic beauty. This study explores the impact of golden ratios on Masouleh’s visual appeal,
examining the concepts, patterns, and proportions in its architecture and decorations. Findings indicate
that golden ratios significantly contribute to harmony, balance, and visual attraction in the town.

1. Influential Conceptsin Masouleh’s Architecture: Religious beliefs, respect for nature, climatic needs,
and the use of local materials have shaped Masouleh’s architecture, impacting geometric designs,
material choice, and forms.

2. Application of Golden Proportions: Golden ratios such as the golden circle, rectangle, and spiral are
evident in the design of buildings and decorations, enhancing visual balance and rhythmic beauty
while conveying cultural and spiritual meanings.

3. Harmony and Balance in Design: The golden ratio, used in architectural elements from the city
structure to decorative details, provides an organic, harmonious quality, contributing to both
accessibility and balance, especially in the towns stepped structure.

4. Spiritual and Cultural Significance: The golden ratio conveys deeper spiritual meanings, with symbols
like the eight-pointed star representing divine light. These elements add a sacred dimension to the
town’s architectural spaces.

5. Coordination with Nature and Climate: Masouleh’s architecture is harmoniously adapted to its
mountainous environment, utilizing local materials and modular proportions to create sustainable,
climate-responsive structures.

6. Modular Proportions in Design: Modular proportions, used in architectural components like doors,
windows, and decorations, help maintain visual harmony and contribute to Masouleh’s aesthetic
unity and cultural identity.

7. Comparison with Other Studies: Research on the golden ratio in Persian architecture supports the
findings of this study, particularly in places like Tabriz and Qaen. This research focuses on Masouleh’s
unique use of these proportions in its historical and cultural context.

8. Visual Aesthetics and Balance: The golden ratio creates visual balance, enhancing the viewer’s
experience. It also improves the sensory experience of urban spaces and conveys cultural meanings,
enriching the visual environment.
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The historic city of Masouleh, located in Gilan Province, is a prime example of the | roceived 29/09/2024
application of golden and geometric proportions in Iranian architecture, resulting in
visual beauty and conveying spiritual concepts. This research investigates the effects
of golden ratios on Masouleh’s visual beauty, exploring the concepts that influenced
its architectural patterns and the utilization of golden proportions in its structure.
The research method is descriptive-analytical, using field studies and software like
AutoCAD 2024, Atrise Golden Section 5.9.2, and PhiMatrix 1.618 to analyze the K

patterns and golden proportions present in Masouleh’s architecture. The findings

indicate that religious beliefs, respect for nature, climatic and structural needs, and the | Golden ratios

use of local materials are key factors shaping Masouleh’s architectural design. Golden | visual aesthetics
proportions, such as the golden circle, golden rectangle, golden spiral, and Khayyam- | architectural elements
Pascal triangle, are extensively used in building designs and decorations.The results | Masouleh

suggest that golden proportions create visual balance and harmony, establishing an
appealing and sustainable rhythm in Masouleh’s physical structure. These proportions
also aid in the transmission of cultural and spiritual concepts through the design
of openings, doors, and interior decorations such as religious and floral motifs.
The alignment of Masouleh’s stepped structure with the Fibonacci sequence and
Khayyam-Pascal triangle demonstrates intelligence in harmonizing with environmental
and climatic conditions, facilitating easy access in sloped terrains. Additionally, the
examination of architectural decorations reveals that using small and large modules
plays a significant role in creating local identity and adapting to indigenous materials.
In conclusion, Masouleh’s architectural structures successfully demonstrate harmony
between nature, culture, and architecture. The integration of traditional and modern
design principles offers a valuable model for contemporary architectural endeavors
in similar regions, fostering a sustainable and culturally enriched built environment,
ensuring that future designs respect and reflect the rich heritage and natural beauty
of the area.

Highlights

—  Extensive Use of Golden Ratios in Masouleh’s Architecture
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— Influence of Religious Beliefs and Respect for Nature on Architectural Formation
—  Alignment of Masouleh’s Terraced Structure with the Fibonacci sequence
—  Transmission of Cultural and Spiritual Concepts through Architectural Decorations
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