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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: The first condition for perceiving vision and space
Received 2024/04/20 is light. Therefore, in the art of architecture, light is one of the essential components
Revised 2024/07/18 ipresented alongside other elements such as structure, order, materials, and color.
Accepted 2024/09/10 i Moreover, light is a fundamental element of architecture and environmental design, and
Available Online  2025/09/22 i urban lighting has significant potential to enhance the efficiency and well-being of people.
In addition, it can contribute to the redesign of urban spaces, environmental architecture,
Keywords: iand the urban landscape while providing beauty and security at night. Considering the
Lighting gimportance of lighting in urban spaces and buildings, the purpose of this research is to
Urban Landscape iinvestigate the effect of lighting techniques used for historical buildings in Tabriz on the
Historical Buildings gquality of the urban landscape. Historical monuments are of great importance in cities
Tabriz ibecause of their unique character and cultural identity. Therefore, appropriate lighting

imethods and techniques, as a complement to historical spaces and monuments, can
:be influential factors in strengthening identity and the sense of place. Furthermore,
iimproving the quality of urban spaces through lighting increases the presence of citizens

""""""""""""""""""""""""""" : iand, consequently, enhances the vitality and dynamism of the space. Accordingly, the
Use your device to scan i present study, while examining lighting techniques applied to historical monuments in

and read the article online

i Tabriz, seeks to answer the following question: What effect do lighting techniques for
i historical monuments in Tabriz have on the quality of the urban landscape?

ETHODS: The research method adopted in the present study is a mixed-method
: (qualitative—quantitative) approach with an analytical-interpretive orientation. In
ithe first stage, a qualitative content analysis was conducted to examine the lighting of
i historical monuments in Tabriz and compare it with successful international examples
ithrough documentary studies and field observations. Content analysis is a qualitative
gresearch method that focuses on identifying, analyzing, and interpreting patterns of
i meaning within qualitative data. In this method, the concept of content or theme serves as
i the central analytical element. Moreover, content represents the most meaningful unit of
i analysis and refers to the specific meaning derived from a phenomenon, word, sentence,
éor paragraph. The historical monuments examined in Tabriz include the Blue Mosque,

Number of References

39 i Saheb-al-Amr Mosque, Arg-e Alishah, and Saat Square. These sites were selected because
ithey represent different categories of historical buildings (religious, governmental, and
% i service-related), have comparable successful international counterparts, and already

i possess completed lighting designs. To evaluate the effectiveness of historical monument
lighting patterns on urban landscape quality—including enhancing beauty and visual
9 i appeal, organizing the visual environment, strengthening urban identity and image, and
I {improving readability and landmark recognition—a quantitative approach employing the
i logarithmic regression coefficient was used. Data were collected from managers, officials,
%and architectural experts because of their professional knowledge in lighting and urban
ilandscape design. Since the size of the statistical population was unknown, the Cohen
4 i method was applied at a 95% confidence level to determine the sample size. Accordingly,

Number of Figures

Number of Tables

3.9 participants were selected using the snowball sam -
© 2025, JIAU. Al rights reserved. d- https://doi.org/10.30475/isau.2025.453395.2148 °PEN@ACGESS

* This article is derived from the first author’s doctoral thesis entitled “Investigating the effect of lighting patterns on the architectural
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Investigating the Impact of Lighting Techniques on Urban Landscape Quality

Extended ABSTRACT

INDINGS: The findings indicate that the lighting of historical buildings in Tabriz,
:# implemented in recent years using various techniques such as uplighting, surface
i lighting, and direct lighting, has enhanced environmental quality and the visual perception
gof these buildings. Furthermore, the lighting has contributed to increasing beauty and
'gvisual appeal, improving legibility and landmark recognition, organizing the visual
i environment, and creating a positive urban identity and image. Therefore, the use of
i diverse and integrated lighting techniques not only highlights the architectural details and
distinctive features of historical buildings but also improves the overall quality of the urban
i landscape.

ONCLUSION: Urban landscape lighting is a comprehensive system that integrates the
illumination of streets, buildings, urban furniture, traffic signals, and digital display
i screens. In addition to supporting urban activities and functions during nighttime, it plays
%a significant role in enhancing security, comfort, and the visual attractiveness of urban
i environments. Among the key responsibilities of urban designers and architects is the
 effective lighting of historical monuments, which represent the cultural identity, heritage,
and symbolic landmarks of a city. The results of this study indicate that the lighting of
ghistorical monuments in Tabriz is in a relatively favorable condition. It has contributed
inot only to improving nightlife, security, and visual quality but also to enhancing beauty
iand visual appeal, increasing readability and landmark recognition, organizing the visual
i environment, and strengthening a positive urban identity and image. However, the findings
also reveal that some buildings are illuminated using uniform lighting principles regardless
i of their architectural characteristics, and that users’ preferences have not been sufficiently
i considered in the lighting design process.
i Accordingly, the following recommendations are proposed to achieve more effective
lighting patterns for the historical buildings of Tabriz:
i - Evaluation: Assess the existing lighting conditions by analyzing visual characteristics such
as brightness, contrast, and shadow.
i- Research: Review the historical background of each site and establish a timeline of
garchitectural changes, social contexts, and previous lighting interventions.
i- Classification: Classify monuments according to their architectural and functional
i characteristics and apply appropriate combinations of lighting techniques (e.g., uplighting,
i downlighting, surface lighting, and spotlighting).
i~ Technical considerations: Select suitable lighting sources with emphasis on aesthetic
quality, energy efficiency, and long-term sustainability.

{ HIGHLIGHTS:

i- Light, as one of the non-physical elements of the urban landscape, has a significant
{impact on the quality of urban spaces, as well as on people’s perception, experience, and
{mental image of the environment.

- The primary goal of lighting design for historical buildings is to enhance and reveal their
i architectural character through the appropriate use of light direction, intensity, and color.
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Table 1. Technical criteria and issues related to lighting in architecture and urban planning

The sensation caused by light in the field of vision when this light is greater than the eye can adapt to it, in a way that causes discomfort,
annoyance, or reduction in visual function or vision. This discomfort is caused by high contrast or non-uniform distribution of light in the
field of view, which is reduced by reducing the brightness of the light source or increasing the background brightness around the source,

A light source emits light radiation, called flux or radiance, and is measured to lumens. Surface lighting adds interest and depth to outdoor
landscapes and is necessary for visibility and safety. In order to minimize glare and create a pleasant environment with adequate lighting,
the radiation from the light source should be prevented from entering the field of view. Minimizing the glare of the light source is an

Criteria Description
Staring
or correcting the angle and direction of the light source's radiation.
Brightness
important issue to consider.
Brilliant

Visual acuity

Optical gain

One lumen of luminous flux, uniformly distributed over a surface area of one square foot, produces a brightness equivalent to one foot-
candle. Brightness is a measure of the function of light, technically expressed as the flux density per unit area. Its unit is lumens per square
meter.

A measure of the ability to distinguish fine details. Eye acuity is high when two images fall on the retina and are close together and are
still perceived as two images. Visual acuity increases with increasing light and decreases in low light because only the rods work in low
light. In outdoor environments, the human eye's recognition process operates in three categories of vision: high-light vision, low-light
vision, and moderate-light vision. These categories of vision are defined based on cone and rod photoreceptors.

The ratio of luminous flux to the input power of the lamp is called luminous efficiency and is measured in lumens per watt. That is,
regardless of its light efficiency, how much electrical energy does a bulb convert into light energy? It should not be assumed that a lamp
with a high efficiency rating will provide better light than a lamp with a lower efficiency rating.

(Alavi Tabari, 2016; Summary by the authors)
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Fig. 5. Front elevation of the Church of St. Francis, day
and night views (Gorczewska, 2011)

Fig. 6. 7Lighting of Arg-e Alishah of Tabriz, daytime
and nighttime views
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Fig. 1. Lighting of the Gniezno Cathedral, Poland
(Gorczewska, 2011)

Fig. 2. Lighting of the Blue Mosque in Tabriz
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Fig. 3. Lighting of Collegium Maius University
building in Poznan, Poland (Gérczewska, 2011)
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Fig. 9. nghtlng of Tabriz Clock Square

1] (T .
Fig. 7. Lighting of Liver Building in Liverpool

Table 2. Survey of the historical areas and monuments of Tabriz based on the classification of lighting techniques and

their characteristics

Lighting techniques

Light source From below at an

Features

Lighting to highlight vertical surfaces and volumes

Review of scope

In Tabriz city, most of the lighting is done with this

position angle (this technique is used when the element being lit is  technique, which is considered a fundamental
. only visible from one direction or, depending on the ~ weakness.
(Licht, 2002; design goals, must be seen from only one direction).
Santen, 2006) ’
Direct lighting If the goal of lighting is to make a subject look good, ~ This type of lighting can be seen in modern buildings in

attract the viewer's attention, and create visual
appeal, this lighting method can be used.

Tabriz, however, it has not been used in historical
buildings in Tabriz.

Lighting from above
at an angle

This method has the ability to be used in lighting all
vertical and horizontal surfaces, various volumes,
and spaces.

Unlike global projects, this type of lighting has not been
used in Tabriz's historical monuments.

Lighting from within

The placement of light sources inside buildings, if
not done correctly and with appropriate light
intensity, will cause glare.

The lighting of the Saheb-al-Amr Mosque in Tabriz is a
successful example of this type of lighting.

Benefit from a combination of different lighting
modes.

This type of lighting has been used in Tabriz Clock
Square and has created a suitable view.

Background or ambient lighting refers to a
component of ambient lighting where light is often
distributed evenly and uniformly, providing the
basic conditions for viewing.

In the historical monuments of Tabriz, most of the
lighting has been done with this technique.

It is used to highlight specific elements in a building,
and even these elements include the entire building.
In fact, this type of lighting is used to attract more
attention and focus on the elements.

This type of lighting has not been used in the historical
monuments of Tabriz.

This type of lighting is used to evoke emotions and
decorate. It is important to consider the aesthetics
and emotional impact of the lighting design. Also,
the lighting equipment in this style is the focus and
attention, rather than the light itself.

This type of lighting is used only in some ceremonies
in Tabriz city.

This method uses small incandescent lamps and
lights placed side by side. The multitude of soft light
sources in this method creates a specific rhythm in
the building's facade.

This type of lighting did not exist in the historical
monuments of Tabriz.

Combined lighting
Ambient General or
lighting background light
(Jagerbrand,
2015)
Accent light
Decorative or
theatrical lighting
Lighting based  Spot lighting
on the
structure of the
building
(Gardner & Linear lighting

Malony, 2013)

In this style, one method is to draw a thin line of light
along the main and structural lines of the building to
display its linearity, form, and volume at night. In
another method, to implement one of the lighting
techniques of the rhythmic elements that define the
linear order of the building, a light form is formed
that matches its structural elongation.

This method has been more applicable to bridges (due
to the linear nature of this building). This type of
lighting has not been used in the historical monuments
of Tabriz.

Surface lighting

In this type of lighting, light can be projected from
below or above, as well as near or far, allowing the
designer to create a dramatic, exciting, or suggestive
atmosphere. The placement of light confined to a
deeply textured surface is characteristic of surface
lighting.

This type of lighting has been used in Tabriz Clock
Square and has created a suitable view.

Positional lighting

Local lighting is usually referred to as lighting that
is installed at a greater distance due to the lack of a
functional location to install the light source at a
closer distance.

This type of lighting, in addition to illuminating the
building, also illuminates the surroundings. This type of
lighting did not exist in the historical buildings of
Tabriz.
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Table 3. Initial explanatory statistics of the impact of lighting techniques for historical monuments on the quality of
the urban landscape

Dependent variable: Urban landscape quality

Model type: Logarithmic regression

Components R

Increasing beauty and visual appeal 0.784
Organizing the visual environment 0.722

Creating a positive urban identity and image 0.707
Increasing the readability and clarity of urban landmarks 0.742

Coefficient of Explanation  Corrected Standard Sig
(R-squared) R-squared deviation

0.581 0.781 1.008 0.003

0.528 0.719 1.124 0.001

0.516 0.702 1.017 0.000

0.549 0.738 1.194 0.000

Table 4. Final coefficients of explanation of regression models statistics for measuring the impact of lighting
techniques of historical monuments on the quality of the urban landscape

Dependent variable: Urban landscape quality

Model type: Logarithmic regression

Components

Increasing beauty and visual appeal
Organizing the visual environment
Creating a positive urban identity and image

Increasing the readability and clarity of urban landmarks
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Non-standard coefficients Standard coefficient t Sig
B Error B B
1.514 0.014 0.789 24.751 0.000
1.119 0.021 0.726 22.145 0.001
1.008 0.017 0.709 20.781 0.003
1.326 0.028 0.744 23.279 0.000
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i of smart city, in this regard, through different approaches to this concept, approaches such
i as the right to a smart city have been considered. Therefore, the aim of the present article
iis to examine this approach in the city of Tehran.

ETHODS: Based on the objective of this research, after reviewing the literature in
: the selected field, the dimensions and components of the right to the smart city,
i considering the current conditions of Tehran from the perspective of researchers (in
ithe two areas of the right to the city and the smart city), have been derived using the
%constructivist paradigm and qualitative content analysis. Semi-structured interviews were
used to collect data, and the information obtained was coded, categorized, and then the
imain and sub-concepts representing the conceptual framework of the right to the smart
i city in Tehran were formulated based on semantic similarities. Researchers’ identification
method was purposive in the first step, and four individuals (two researchers in the right to
i the city and two in the smart city) were initially selected, followed by snowball sampling to
i identify others, resulting in theoretical saturation through interviews with 24 researchers.
iSubsequently, the Tehran Smart City Plan (2021), the comprehensive plan document
(2007), and the Fourth Plan for the Development and Progress of Tehran City (2022) were
i examined through qualitative content analysis to identify the extent of their emphasis on
i the dimensions of the right to the smart city.

INDINGS: Based on the implementation of the texts, 210 open codes, 58 concepts, 40
subcategories and 11 main categories were extracted, which are as follows:

i~ Right to smart technology- This category is related to two subcategories: inability to
provide hardware technologies and inability to connect to the network.

i - Right to smart data- This category is related to three subcategories: access to data, data
itransparency and data correction and reproduction.

i- Right to smart security- This category is related to four subcategories including:
{information security, transparency in the use and accountability of data monitoring
%institutions, privacy protection and information control in the direction of the dominant
{ideology.

i- Right to smart infrastructure- This category is related to the subcategories of smart
distribution, consumption and monitoring of fuel, electricity, water, smart waste collection
and the creation of smart infrastructure.

i- Right to Smart Services- Includes the subcategories of Internet services, smart
i administration, and transparency in Internet services.

i~ Right to Smart Governance- This category is related to the three subcategories of
%transparent access to government data, accountability, and administrative services for
i efficient governance.

.....
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. Right to Smart Economy- This right is related to the four subcategories of virtual economic
i development, decent work and economic inclusion, support for innovation, and smart banking.
i - Right to Smart Mobility- This category is related to the seven subcategories of smart urban
gtransport system integration, cost reduction, application development, non-participation,
i sustainable transport, increased safety, and smart distribution of goods.

i - Right to Smart Environment- This category is related to the three subcategories of access
i to environmental data, environmental resilience, and sustainable development.

- Right to Smart People- This category includes four subcategories of access to digital and
i smart literacy, education and learning, public space, and development of well-being with
i a smart city.

i~ Right to Smart Life- This category is related to three subcategories of home, smart
healthcare, and increased security with smart control.

i A review of documents showed that in the Tehran Comprehensive Plan (2007), only five
i dimensions of the right to a smart city were considered, including the right to mobility,
%environment, people, infrastructure, and the right to a smart economy. In the Fourth Plan
i for the Transformation and Progress of Tehran Based on the Realization of Urban Justice
{(2012), the most attention is paid to the right to smart data, and the right to mobility,
i people, and smart life are not addressed. The local model of Smart Tehran (2012) has paid
ﬁthe most attention to the right to smart infrastructure, but has not paid attention to the
i right to smart security.

ONCLUSION: Based on the findings, it seems that the goal of planning a smart
city in Tehran should be to realize the right to a smart city and move towards the
i public interest. The right to a smart city in various dimensions can be realized in Tehran
%if the components of each dimension are formulated, implemented, and manifested in
iaccordance with the conditions and characteristics of Tehran. Some of the suggestions
i that can be effective in realizing the right to a smart city in Tehran are as follows:
i1. Creating a type of governance that, considering the conditions of Tehran and the
demands of citizens, has the necessary legitimacy to advance smart city programs;
2 Clarify the use of surveillance cameras, organizations, and individuals who have direct
i access to their data;
i 3. Developing a comprehensive program to teach new technologies to the elderly and less
privileged groups so that they can access the smart city;
i 4. Creating a transparent online platform to hold various surveys in different neighborhoods
i of Tehran under the supervision of citizen representatives;
{5, Formation of local groups selected by citizens as supervisors of Tehran Smart City
programs;
i 6. Allocation of special budget for providing new technologies for less privileged people
i by Tehran Municipality;
i 7. Allocation of special budget to provide free access to the network for less privileged
people.
HIGHLIGHTS:
i~ Analyzing the concept of the right to a smart city in Tehran from the perspective of
researchers.
i - Identifying the important dimensions in the concept of the right to a smart city in the
! literature and its components, specifically in the case of Tehran.
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Table 1. Viewpoints of different researchers on defining the concept of smart city

Viewpoints

Researchers

Scholars of this perspective emphasize more on the
technological dimension of the smart city definition.

Dutton et al., 1987; Graham and Marvin, 1999; Ishida and Isbister, 2000; Shepard, 2011; Schaffers et
al. 2011; Batty et al. 2012; Greenfield, 2006; Hancke et al., 2013; Caragliu & Nijkamp, 2009; Hall,

2000; O’Connell, 2008; Zhang, 2010; Manville et al., n.d.; Giffinger et al., 2007

In this view, smart city management is more preferable
than the mere technological dimension.

Scholars of this integrated perspective emphasize both
smart management and the use of new technologies.

Bakicr et al., 2013; Kourtit et al., 2012; Caragliu et al., 2009; Florida, 2004; Ishida, 2002; Komninos,
2002; Komninos, 2006; Edvinsson, 2006

Kitchin, 2014; Townsend 2013; Allwinkle and Cruickshank, 2011; Hollands, 2008; Harrison et al.
2010; Caragliu et al., 2011; Damari, 2013
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et al., 2007; Lombardi et al., 2012; Batty et al.,
2012; Albino et al., 2015; Dias & Pretorius,
2020; Scuotto et al., 2021; Nam & Pardo, 2011;
Bibri, 2020; Meijer et al., 2021; Chourabi et al.,
2012; Hiremath et al., 2013; Neirotti et al., 2014;
Poslad et al., 2015; Anthopoulos, 2017; Ahven-
niemi et al., 2017; Yigitcanlar et al., 2018; Mora
etal., 2020; Ramaprasad et al., 2020; Khansari et
al., 2020; Buscher et al., 2020; Angelidou et al.,
2020; Li et al., 2021; Kar et al., 2021; Gupta et
al., 2021; Huang et al., 2021; Bibri, 2022; Li et
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Table 2. Classification of various dimensions of smart city

Dimension

Indicators

Technology
(Anthopoulos, 2017)

Smart infrastructure (Anthopoulos, 2017)/ Smart technologies (Mora et al., 2019)/ Networks (Bibri &
Krogstie, 2017)/ Sensors (Zanella et al., 2014)/ Platforms (Harrison et al., 2010)

Governance
(Chourabi et al., 2012; Nam & Pardo, 2011)

Regulations (Gil-Garcia et al., 2016)/ Institutions (Angelidou, 2017)/ Processes (Meijer & Bolivar, 2016)/
Stakeholder Participation (Cardullo & Kitchin, 2019)/ Citizen-Centeredness (Petrolo et al., 2021)

Economy
(Giffinger et al., 2007; Bakict et al., 2013)

Innovation (Hollands, 2008)/ Productivity (Caragliu et al., 2011)/ Business Environment (Paroutis et al.,
2014)/ Employment (Nam & Pardo, 2014)/ Digital Economy (Cocchia, 2014)

Public transportation (Batagan, 2011)/ Connected vehicles (Lee et al., 2014)/ Logistics (Wang et al., 2016)/
Active mobility (Manville et al., 2014)/ Smart parking (Revathi & Dhulipala, 2018)

Energy management (Washburn et al., 2010)/ Water management (Zhang et al., 2011)/ Waste management
(Kumar et al., 2017)/ Air quality monitoring (Patel et al., 2016)/ Climate adaptation (Leal Filho et al., 2018)

Education (Cocchia, 2014)/ Social Inclusion (Callahan, 2013)/ Social Engagement (Cardullo & Kitchin,
2019)/ Quality of Life (Yigitcanlar, 2015)/ Human Capital (Hollands, 2015)

Health and medical care (Naphade et al., 2011) / Public safety (Alarifi et al., 2016) / Housing and construction
(Ismagilova et al., 2019) / Culture and recreation (Foth, 2009) / Social services (McKnight et al., 2017)

Sensors and [oT (Zanella et al., 2014) / Data Infrastructure (Cocchia, 2014) / Analytics and Intelligence (Bibri
& Krogstie, 2017) / Interoperability (Harrison et al., 2010) / Visualization (Kitchin et al., 2015)

Transportation infrastructure (Neirotti et al., 2014) / Utilities (Washburn et al., 2010) / Public spaces
(Angelidou, 2017) / Buildings (Buck & While, 2017) / Energy infrastructure (Washburn et al., 2010) / Water
infrastructure (Zhang et al., 2011) / Waste infrastructure (Kumar et al., 2017) / Digital infrastructure
(Angelidou, 2014)

Mobility
(Benevolo et al., 2016; Joshi et al., 2016)
Ecology
(Giffinger et al., 2007; Bibri & Krogstie, 2017)
People
(Angelidou, 2014; Chourabi et al., 2012)
Life
(Borsekova et al., 2021; De Jong et al., 2015)
Data
(Harrison et al., 2010; Bibri & Krogstie, 2017)
Infrastructure
(Ovanof & Hazapis, 2009; Meijer & Bolivar,
2016)
Services

(Chourabi et al., 2012; Angelidou, 2014)

Smart tools (Washburn et al., 2010)/ e-governance (Gil-Garcia et al., 2014)/ Smart service security (Albino et
al., 2015)/ Smart education (Cocchia, 2014)/ Smart healthcare (Naphade et al., 2011)

Security
(Cerrudo, 2015; Aldairi & Towalbeh, 2017)

Cybersecurity (Sajid et al., 2016)/ Physical security (Albino et al., 2015)/ Privacy protection (Desouza &
Bhagwatwar, 2014)/ Resilience (Leal Filho et al., 2018)/ Stakeholder collaboration (Cerrudo, 2015)
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Fig. 1. Components of the Right to a Smart City in Tehran

Table 3. Prioritization of the dimensions of the right to
a smart city in Tehran
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Table 4. Comparison of the extent of consideration of the dimensions of the right to a smart city in documents

Dimensions of the Right to . The Fourth Plan for the Transformation and Progress of Local Model of Smart
a Smart City Tehran Comprehensive Plan Tehran City Based on the Realization of Urban Justice Tehran
Right to Smart Services - Medium Medium
Right to Smart Mobility Low - High
Right to Smart Data R High Medium
Right to Smart Environment Low Low Low
Right to Smart People Low - Low
Right to Smart Infrastructure Low Low High
Right to Smart Economy Low Medium Medium
Right to Smart Life _ - Low
Right to Smart Security - Medium -
Right to Smart Technology - Low Low
Right to Smart Governance R - Low
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Article History: : P ACKGROUND AND OBIJECTIVES: The central courtyard is one of the important
Received 2024/02/02 i WP architectural elements of traditional houses in hot and dry regions of Iran, which plays
Revised 2024/06/08 {a major role in organizing space, improving climatic conditions, and providing comfort
Accepted 2024/07/31 H

ito residents. The physical dimensions of this courtyard, especially its depth and height,
i are effective in temperature balance and natural ventilation, and have a great impact on
ithe surrounding air flow, especially in hot summers. Traditional Iranian architecture has

Available Online  2025/09/22

Keywords: provided suitable solutions to deal with heat by using this element appropriately. However,
Natural Ventilation i scientific investigation of the appropriate dimensional ratios of the central courtyard is still
Central Courtyard i one of the research needs of Iranian architecture, especially in the contemporary period

Lariha House
Golshan House
Traditional House
Design Builder

when attention to indigenous patterns and new technologies has increased. The aim of
gthis research is to analyze the effect of the dimensions of the central courtyard, especially
{its depth and height, on natural ventilation in traditional houses in hot and dry regions of
ilran, and by simulating the houses of Lariha and Golshan in Yazd, it seeks to determine
i the optimal dimensions to improve the quality of ventilation and thermal comfort, and to
gapply these findings in modern architecture.

Use your device to scan
and read the article online

ETHODS: This research is of a quantitative and qualitative type, and experimental,
: test, and case study strategies have been used to conduct it. The data collection
method includes library studies, observations, field observations, measurements,
fand simulations. Since the aim of the research is to investigate the improvement and
gperformance of natural ventilation of the central courtyard in traditional Iranian houses,
i the dimensions of the central courtyard were considered as the independent variable and
ithe air circulation pattern inside the courtyard as the dependent variable. The statistical
i population of this research includes houses with a central courtyard in Yazd and two houses
in Lariha and Golshan, Yazd, as study samples, which were also selected in a non-randomly
i targeted manner. Initially, field measurements of the dependent variable (airflow speed
i and direction) were taken as primary data and simulation validation was carried out over
Number of References ia 30-day period, 3 times a day (9 am - 12 noon and 3 pm) in August, using a 200kimo/v
%device. Then, the measured data and the 3D model of the case samples were simulated

67

i using Design Builder software with the aim of analyzing the air circulation pattern in the
icentral courtyard. Finally, the variable size of the height of the central courtyard was
& i measured through intervention in the simulations.

Number of Figures

{CINDINGS: The initial findings of this study indicate that the ventilation performance
30 :0 and air flow velocity in the central courtyard are very complex and are affected by
imany factors, but in order to simplify the study, only the effect of the courtyard height
iwas investigated. In this regard, the air flow velocity at different heights of the central
§courtyard, including an increase and decrease in height by 2 meters, was simulated and
icompared. The results indicate that in both the Golshan and Lariha houses, increasing
4 ithe height of the courtyard by 2 meters compared to the initial state causes a relative
Eincrease in the air flow velocity. For example, in the Golshan house, an increase in height
i of 2 meters increases the wind speed by about 9 to 20 percent, and in the Lariha house by
§about 11 percent. Similarly, a decrease in height by the same amount causes a significant
i decrease in the wind speed inside the courtyard. However, in the continuation of the study

Number of Tables
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?and with a further increase in height (up to 4 and 6 meters), the trend of changes was
ireversed; that is, an excessive increase in height caused a sharp decrease in the air flow
i velocity in the central courtyard, and in some cases, the speed reached close to zero. In
gcontrast, a significant decrease in height (4 to 6 meters) also caused a significant increase
{in the average wind speed, approaching the speed of the outdoor air. Overall, these studies
{indicate a direct relationship between a moderate increase in courtyard height and air
i flow speed, but an excessive increase in height causes a significant decrease in ventilation
and efficiency of the central courtyard. This finding indicates that the ratio of the height of
i the central courtyard should be selected carefully and based on ventilation optimization in
i order to maintain optimal conditions of thermal comfort and natural ventilation efficiency
{in traditional spaces.

ONCLUSION: In traditional houses in the desert regions of Iran, the central courtyard
H plays a key role in improving ventilation and air conditioning. This study, using computer
i simulation using Design Builder software, investigated the effect of changing the height of
i the central courtyard on the speed and pattern of airflow in Golshan and Lari houses. The
i results of the study show that increasing the height of the courtyard to 2 meters increases
the speed of airflow in the courtyard space, and decreasing the height by the same amount
reduces the wind speed. However, with a further increase in height, i.e. to 4 or 6 meters,
i the speed of airflow decreases and the previous relationship is reversed; in other words,
itoo high a height causes a loss of ventilation. The results also indicate that an excessive
%decrease in the height of the courtyard also causes the height of the surrounding spaces
§to reach an impractical or unsuitable level for habitation, and side effects such as reduced
ishade and increased temperature in the courtyard are created. Based on these findings,
i the appropriate height for the central courtyard in order to achieve optimal ventilation in
%the Golshan house is 9 meters and in the Lari house is 11 meters.

{HIGHLIGHTS:

i~ Research method of a combined quantitative and qualitative type (experimental,
%simulation and research strategies) and modeling in Design Builder software.

i - Investigation of changes in the height of the central courtyard in the air circulation and
natural ventilation pattern.
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Table 4. Quantitative structure study of Golshan House

Space type Area Relative to the

(m?) entire building
(%)
Open space Main yard 293/41 13/58
Northeast 193/57 8/96
Courtyard
Small yard 58/88 2/73
Total 545/86 2527
Pure Closed Rooms 811/59 37/57
infrastr space (ground
ucture floor)
Gross Communic Hashti 15/19 0/7
infrastr ation Inputs 65 3
ucture spaces Corridors 345/71 19/72
Total 425/9 19/72
Area of ground floor rooms 376/65 17/44
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Fig. 1. Comparison of wind speed in field sampling
with simulation software from the current situation
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Table 1. Lariha House Design Pattern
Building orientation Northeast-Southwest
Textural continuity Dense

Internal plan divisions Closed plan and central

courtyard
How the buildi ies the land
ow the building occupies the lan @

b\\ =

7
Ll
-
Relationship between full and empty space Porch and corridor

Distribution of full and empty spaces

Table 2. Quantitative structure study of Lariha House

Space type Area Relative to the

(m?) entire building
(%)
Open space Main yard 472 84/19
Northeast 131/5 5/53
Courtyard
Small yard 27/72 17/1
Total 631/22 53/26
Pure Closed Rooms 78/891 49/37
infrastr space (ground
ucture floor)
Gross Communic Hashti 30/55 1/28
infrastr ation Inputs 28 18/1
ucture spaces Corridors 71/459 19.32
Total 26/518 21/78
Area of ground floor rooms 74/337 14/2
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Table 3. Golshan House Design Pattern
Building orientation Northeast-Southwest
Textural continuity Dense

Internal plan divisions Closed plan and central

courtyard
How the building occupies the land

Relationship between full and empty space Porch and corridor

Distribution of full and empty spaces
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Fig. 6. Simulation of effective pressure due to wind on
Golshan House

Fig. 7. Simulation of effective pressure due to wind on
Golshan House (plan)

Fig. 8. Simulation of effective pressure due to wind in
the Lariha house
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Fig. 9. Simulation of effective pressure due to wind in
the Lariha house (plan)
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Fig. 2. Marked points in the Lares’ house for
measuring wind speed (point A on the summer house
roof and points B, C inside the yard)

Fig. 3. Marked points in the Golshan house for
measuring wind speed (point A on the summer roof
and points B to G in the yard)

Fig. 5. Initial simulated model of the Lariha house
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Fig. 13. Simulation of wind speed vector in a two-
dimensional cross-section of the three-dimensional
model of the Golshan house
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Fig. 14. Simulation of wind speed vector in a 2D cross-
section of the 3D model of the Lariha house
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Fig. 15. Wind speed simulation in a 2D cross-section of
the 3D model of the Golshan house
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Fig. 16. Wind speed simulation in a two-dimensional
cross-section of the three-dimensional model of the
Lariha house
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Fig. 17. Wind speed at the roof level of Golshan House
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Fig. 11. Wind speed simulation at Golshan House
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Fig. 12. Cross section of the stream passing through the
yard of Lariha house
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Fig. 21. Examination of the altitude change parameter
in the Golshan house and its effect on air speed
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Fig. 18. Wind speed at the roof level of the Lariha
house

Fig. 19. Wind speed at a height of two meters above the
surface of the Golshan house yard

Fig. 20. Wind speed at a height of two meters above the
surface of the Lariha yard
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Fig. 22. Effect of altitude on air speed in the large
courtyard of Golshan House

Fig. 23. Effect of altitude on air speed in the middle
courtyard of Golshan House
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Fig. 24. Effect of altitude on air speed in the small
courtyard of Golshan House
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Fig. 25. Examining the height change parameter in the
Lariha house and its effect on air speed
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Fig. 26. Eeffect of altitude on air speed in the middle
courtyard of the Lariha house
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Fig. 28. Examining the height change parameter in the
Lariha house and its effect on air speed
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Fig. 29. Effect of altitude on the trend of air speed in Fig. 27. Examining the altitude change parameter in
the courtyards of Golshan House and Lariha House Golshan House and its effect on air speed

1
9
ay
- l
.—],
E)

O

The third mode The first mode

2 meter height
ncrease

2 meter height
reduction

The second mode

! 4 meter height |
! ncrease ]
1

i 4 meter height
i reduction
]

€
ol

Wind speed is inversely
related to the
increase/decrease in yard
height.

Wind speed is inversely
related to the
increase/decrease in yard

height.

Wind speed is directly

related to the
increase/decrease in the
height of the yard.

The effect of altitude on air The effect of altitude on air speed in '
speed in the central courtyard  the small courtyard of Golshan House |
of Golshan House !

The recommended height of the yard |
in Golshan House 1s 9 meters.

The effect of altitude on air speed in The effect of altitude on air speed in |

The suggested height of the yard at
Lartha House is 11 meters.

the middle courtyard of the Lariha |
_ house - !
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| the large courtyard of Golshan House
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{ traffic congestion, and then resulted in public rights violation, reduced quality of life, and
gintensiﬁed spatial inequality in the city. On the other hand, the spatial planning system
fincluding Tehran Municipality has been established to resolve the conflict of interests
i between private rights and public interests through preparing development plans and
i defining, distributing and allocating the land use and density in the city optimally, but this
i goal has not been achieved.

i Therefore, one of the most important challenges faced by Tehran’s spatial planning system
i today is the inequality in allocation of land development rights. Determining and assigning
irights by land property rights regime, as a part of the institutional environment for the
production of space process, ultimately determines this process and its result, and paying
i attention to it is crucial for spatial planners. According to the problem statement, the
i main question of the article is what causal powers and generative mechanisms affect the
i determination and allocation of land property rights and duties in Tehran? How is spatial
i planning linked with land property rights?

§Therefore, The main subject of this article is the relationship and interaction between
i spatial planning and land property rights institutions and its aim is to identify the causal
i powers and generative mechanisms of determining and allocating the right to develop
and use of land (the hidden and real layer of space production) in Tehran and to present a
i conceptual framework explaining how to determine and allocate them, in order to explain
i why and how this mode of space production in the city.

ETHODS: After systematic reviewing the literature on rights and property rights

in spatial planning, urban political economy, new institutional economics, new
! institutionalism and institutional theory, and through the multiple qualitative methodology
gbased on Critical Realism, a data analysis framework was developed that used critical
i grounded theory as a coding strategy and retroduction to identify and analyze the causal
i powers and generative mechanisms of determining and allocating land property rights
i and duties in Tehran.The data was collected by conducting 23 semi-structured interviews
with key expert actors and reviewing the documents of 29 laws approved by the National
iand Islamic Council parliament, the Revolutionary Council and the Council of Ministers
$(1905-2022), 29 regulations of the Supreme Council of Urban Planning and Architecture
i of Iran (1965-2022). 50 samples of Tehran’s Article 5 Commission regulations from 2011
%to 2021, 10 key resolutions of Tehran City Council (1999-2022) and 18 decisions of the
i Administrative Court of Justice (1984-2022).

INDINGS: After completing the pre-coding steps, including data collection and
transcribing the interviews, data coding was done in three coding stages: initial/open

: coding, axial coding, and finally (critical) retroductive coding. In the first round of cloding,
]

d. ) https://doi.org/10.30475/isau.2025.426774.2102
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?723 primary codes were extracted from the text of the interviews and 335 primary codes

i were extracted from documents. In the second round of coding, by combining the extracted
i codes from two sources and through an iterative process and constant comparison, the
%codes were sub-categorized, categorized, and finally subcategories and categories were
§extracted. And then, in the third round of retroductive coding, the relationship between
i categories and subcategories was examined, and by returning from the abstract level of
i categories and subcategories to the concrete level of data, generative mechanisms and
%causal powers were identified. In fact, land property rights and duties in Tehran (even
i the basic land rights) are not defined, given. The structural causal powers of resources/
i power, discourse, coalitions of agents and regulatory causal powers of institutions and
irules in interaction are the main forces through the three governance structures of the
market, hierarchy and network and the three coordination mechanisms of contract and
iagreement; regulatory/coercive and normative; and trust and cooperation (coalition/
imutual dependence), by the rules of the spatial planning system, exercise power in
determining and allocating the rights and duties of land in Tehran.

ONCLUSION: The results of the research show that the determination and allocation
H of land property rights and duties in Tehran is a strategic exchange transaction
i between the spatial planning system and citizens, which is the result of the interaction
§of contextual, structural, discursive, institutional and agential causal powers and related
i generative mechanisms. These interactions within the planning system, in its institutional
%environment and the context of Tehran, has formed the “ Tehran’s land property rights
iregime” and its output is the production of space. In fact, the causal powers of political
§economy, discourses, institutions, and individual or coalition actions of actors are applied
ithrough relevant generative mechanisms, and cause the determination and allocation
%of land rights and duties by mediating the rules and regulations of the spatial planning
i system.Based on the research findings and adopting the property rights approach to spatial
i planning, a new definition of spatial planning is presented as follows: “Spatial planning
{is knowledge of strategic collective action of determining, distributing and allocating the
land and space property rights and duties optimally with the aim of guiding and allocating
i other resources of production in certain territories. Spatial planning to achieve the goal of
i a sustainable city and spatial order deals with the institutional design, development and
change of land property rights institution”.

{ HIGHLIGHTS:

- The city’s spatial planning system, by determining the location, type, amount, and
{intensity of land development, in fact allocates the most important resource, namely the
i rights to develop land and the space above it (air right).

i~ In addition to the three traditional factors of production; labor, land, and capital,
gdevelopment rights (use and density) are considered the fourth factor of production of
i the city’s space, which is determined and allocated by the spatial planning system.
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Table 1. A classification of concepts related to land property rights and responsibilities
Category Item

Property responsibilities and obligations Pay for taxes, municipal fees and service charges

Voluntary transfer and compulsory sale of land to provide public goods
Productive and optimal use of land

Compliance with urban planning principles and construction regulations

Environmental protection
Internalizing externalities and social costs
The right to object to planning system decisions

Property rights and privileges Procedural Property Rights

The right to free access to information

The right to participate in decision-making process (planning right)

The right to exercise property rights

The right to appeal in judicial system

x Substantive Property Rights Right of possession (ownership of the land)
- (Economic) Devglopment Use right (land use)
d rights Building right (density)

Right to transfer, sell and gift
The right to earn income and to engage in a profession
The right to subdivision, and consolidation
The right to light

The right to fair compensation and transparency

o
LIy SRV - E—T

Table 2. Theoretical concepts and principles derived from literature review

Theory/ approach Theoretical concepts and principles

€
ol

Political economy of -Conflict between the forces of capital and labor, - Power structure and interests of groups to control surplus production, - Rent

space, seeking and rent accumulation, - Informal partnerships and coalitions of political, informational, and economic power, - Systemic

Growth machine, power, - Interdependence of state and non-state forces, - Conflict of interests,- Distributive conflict and inequality, - Growth

Urban regime, coalition, - Land commodification, - The city as a growth machine, an arena for competition between groups for profit and rent

Resource dependency  maximizing, - The city as the location of the second cycle of capital accumulation, - The impact of resource dependence on the
behavior of organizations and their decision-making,

Theory of property -Property rights are the driving force of incentives, - Economic activities are transactions of bundle of rights, - The function of
rights institutions is to economize activities, to guarantee property rights, and to allocate resources optimally, - Property rights are the

driving force of creating incentives and motivations for economic behavior, - Scarcity of resources is the driving force of creating
property rights, - The impact of the type of property rights regime on economic behavior and outcomes.
- The main function of property rights is to direct incentives to internalize externalities, - Bargaining and lobbying among actors
for institutional change or continuity, - Emphasis on the political process of defining and enforcing property rights, - Appropriate
property rights arrangements are a factor in reducing transaction costs, - Property rights are a social construct that is also path-
dependent,
- Transaction costs as a major and fundamental factor in the emergence of property rights,
- Resources with unclear property rights are placed in the public domain.

Transaction cost
theory

- The superiority and priority of the governance structure (i.e. contract) and its relations over "resource allocation", - The
assumption of imperfect information, bounded rationality and opportunism of the agents, - The existence of transaction costs as a
fundamental element in the emergence and evolution of property rights, - One of the main tasks of the planning institution and
planners is to minimize transaction costs, - the amount and distribution of transaction costs of a policy impact on efficiency and
equality, - The conscious behavior and strategic action of agents are based on the logic of calculation.

- Actors use institutions/institutional rules to maximize their utility, - institutions impact on individual rational behavior, -

Rational choice

institutionalism institutions reduce the uncertainty, - The institutional environment provide information and enforcement mechanisms, -
Institutions as incentive/motivation structures
Historical - ideas Continue in policies and institutional structures, - Institutional stability through the logic of path dependence, -
institutionalism Predetermined historical paths shape action.
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Table 2. Theoretical concepts and principles derived from literature review

Theory/ approach Theoretical concepts and principles
Sociological - Actors follow institutional rules, norms and routines
institutionalism - Institutions are socially constructed and culturally framed rules and norms
-The logic of appropriateness and conformity guides the behavior of actors within the institution to gain legitimacy and public
acceptance
- Regulatory, normative, and cultural-cognitive rules are the three pillars of institutions.
- These rules have underlying mechanisms of coercion, obligation, and imitation.
- Institutional, political, and other external pressures enable and constrain the actions of agents.
Discursive - The constructive/forming role of ideas and discourses in institutional change and policymaking
institutionalism - Understanding the dynamics of institutions and the variability of preferences and norms

- Discourse as shared ideas and role of intrinsic content of ideas is important

-Discourse as interactive processes of exchanging ideas through coordinating discourse among policy actors and communicative
discourse between political actors and the public

- Discourse as an interactive process is what enables agency to consciously change institutions.

- Understanding the interplay of ideas, discourse, and institutions in the context

- Institutions are causal variables that structure the opportunities and constraints facing individual and collective actors

- Institutions are simultaneously the structure and construction of agency.

Institutional logic

- Institutional logic as a definer/determinant of the content and meaning of institutions

approach - Institutional logic shapes the conscious rational behavior of agents and links institutions and action
- Institutional logics shape the rules of the game and means-end relations.
- Institutional logics provide criteria for legitimacy that actors use to create new practices/actions and roles.
Institutional - Explain institutional reproduction and change through mechanisms of power and the capacities of actors to develop strategies
Entrepreneurship and shape institutions,
Approach - Greater emphasis on the role of actors and agency in processes of institutional change

- Institutional entrepreneurs are actors who use resources to create new institutions or change existing ones.
- The three main activities of institutional entrepreneurs in implementing institutional change are: creating and formulating a
vision, mobilizing allies and motivating actors to realize and consolidate this vision, and institutionalizing the change.

Key concepts and
principles related to
previous researches

-tradable development rights, - public goods and interests, - rent and value added, - governance structures (hierarchy, market and
network) and coordination mechanisms (price, mandatory rules, trust and cooperation), - property rights regime as a policy
structure/arrangement, - Zoning as a tool for assigning exclusive property rights, - Zoning as a municipal property right, - property
obligations should be assigned to Externalities, - Political dimensions of determining property rights (distributive conflict,
bargaining, ideology, path dependence)
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Fig. 1. Initial conceptual model of the study
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Table 3. Characteristics of interviews and interviewees’ profiles

Row Interviewee code Interview duration (minutes) Row Interviewee code Interview duration (minutes)
1 IN-E-01 70 13 IN-M-08 77
2 IN-E-02 43 14 IN-M-09 63
3 IN-E-03 33 15 IN-M-10 78
4 IN-L-01 67 16 IN-0-01 50
5 IN-L-02 35 17 IN-0-02 32
6 IN-M-01 57 18 IN-0-03 68
7 IN-M-02 56 19 IN-P-01 110
8 IN-M-03 65 20 IN-P-02 60
9 IN-M-04 68 21 IN-P-03 62
10 IN-M-05 57 22 IN-P-04 58
11 IN-M-06 96 23 IN-P-05 80
12 IN-M-07 98 Average time of interviews 64
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Table 4. Categories and subcategories extracted from research data sources

Row Category

Subcategory

1 Public interest and spatial
order as the institutional
logics (reason for existence)
of the planning system

2 Social order as the
institutional logic (reason
for existence) of the

Public interests, providing public needs/goods, improving livability and quality of life, preserving and providing
green space, a regular and integrated network of streets, a balance between public and private rights, and a
desirable city image and urban landscape.

Exogenous, incomplete and incoherent planning system, legal and religious conflicts with higher-level
institutional rules (institutional environment), incorrect understanding and incomplete knowledge about the
context by planning actors, weakness in planning procedural rules, dominance of instrumental/technical
rationality on planning knowledge (deficiencies in the content of programs/institutional rules of programs),
dysfunction of the municipality, city council and the Commission of Article 5

power/influence of the values and beliefs (ideology) of individual actors as internal institutional forces, the power
of the rules of religious and jurisprudence (ideology) as institutional forces of actors, the system of beliefs and
values (ideas and discourses) governing the government and the agencies of the planning system.

The system of political and institutional power distribution, the exercise of power (action) by the government,
parliament, and the Administrative Court of Justice, the exercise of power (action) by the public sector (planning
system), the exercise of power by owners and developers through land and capital ownership, and conflict of

Distribution of development rights as a rent by the planning system, dominance of the logic of profit and income-
generation over the relations between the municipality and owners /developers, Oil-based political economy, the
role of political power (political pressure and influence) in changing the rules of the planning system.

Poor level of public knowledge and awareness, lack of demanding, organized rent-seeking, growth coalition

Space prone to maximum production, accumulation and consumption of development rent, maximum exchange

The existence of rent and information inequality, the existence of corruption, lobbying (gambling), and
inefficiency resulting from competition for development rent, the lengthy and time-consuming nature of receiving

state/government
3 Weaknesses and
shortcomings of the spatial
planning system
4 Belief and ideology system
5 Distributive conflict and
contradiction
interest.
6 The rentier political
economy
Rentier culture
Rentier space/city
value and the commodification of land and urban space
9 Transaction costs
property and development rights
10 Problems, needs and current

situation of the city

Lack of financial resources is a factor of interdependence between the municipality and owners and developers,
the existence of externalities and social costs, the instability of the political-economic system is a factor of lack
of security of property rights, needs and conditions of the status quo.
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Determining and allocating
land property rights and duties

= | —

Outcomes
Production of physical-activity . mp:m‘l g
space in Tehran ayer ol teality

T

Generative Mechanisms

mechanisms of coercion, normative obligation and imitation, of
: and i 4

of contract, exchange. agreement, consensus, Force & authority mechanism,

influence/pressure
resistance mechanism, path

lobbying. and trust( r- vork)

and relevance mechanism,
competition mechanism, external and internal motivation mechanism, information monopoly and control mechanism

refusal and Contextual Conditions

Rentier and unproductive culture, tacit/general
knowledge, population growth, demand for housing

and activity, customs, organized rent-seeking, social

T(

and security events (such as revolution and war), and
economic shocks

Rules (Institutions) — Regulatory or/and Incentive Power

Constituti and civil laws, parli y laws, rulings of the Administrative Court of Justice

Article 5 (Tehran City Spatial Planning System)

Approvals of the Council of Ministers, and of the Supreme Council of Urban Planning and Architecture

Comprehensive and detailed plans, rules and regulations, approvals of the City Council and of the Commission of

mnurses and Ideas (Normative-Persuasive
Power)

+ Institutional logics: social order, public interest,
resolving conflicts of interest, spatial order

+  Principles of Islam and Shia Jurisprudence

d

Agencies/Actors (Institutional Entrepreneurs)
Ministers, Members of Parliament, Judges,
Consultants and planners, members of the City Council

of planning ge: en
protection, sustainable development, improving the
quality of life, livability, justice and spatial balance

« Discourses of development guidance and control

and of the Commission of Article 5

Tehran Municipality managers and personnel
Owners and builders/developers

Coalitions and networks between these actors

¢ \

system(municipality) : income generation/self-
> reliance, physical development, participation, public
service provision, corporate

strategy/entrepreneurialism

+ State and government discourse: social justice,
progress, public housing provision, privatization and
economic adjustment, political development

* Owners/Developers discourse: private property

‘ Resources - Structural power

Rentier political economy (capital and political power), conflict of power distribution, scarcity and dependence on financial
resources, land ownership, rentier city/space, information and control and monopoly (rent), transaction costs

rights, physical growth and development,

Real layer of reality

Fig. 2. Final conceptual framework: A critical realist grounded theory of the allocation of land development rights and
responsibilities in Tehran.
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i of spatial sequences on evaluation are less considered. The level of brightness of a
i space after passing from a dark space or passing from a bright space has two different
i evaluations. Although studies in cognition and environmental sciences such as Gibson’s
%ecological approach to perception, Neisser’s perceptual cycle, Helson’s adaptation level
i theory, Paducci’s range-frequency theory, Berlyn’s studies on environmental preference,
i and research on context effects confirm the role of movement as a priming effect in two
i main forms: assimilation effect and contrast effect. Experimental studies to investigate the
gtwo effects of movement on environmental perception have been limited.

ETHODS: In this research, 10 animations were prepared using two simulated
consecutive spaces. The second space was constant in terms of physical attributes.

i The characteristics of the first space, such as size, light, height, and visual permeability - the
effects of which have been significantly evaluated in previous studies - were manipulated.
i To test the contrast effect, the intensity of variables was changed highly. Light and size were
isimulated at an average level to test the assimilation effect. The simulated animations
i -moving from the first space to the destination (at a normal walking speed of 5 km/h)-
i were shown to 92 participants, including 54 females and 38 males. Participants were
asked to evaluate the size of the second space after passing from the first space on a scale
i ranging from very small (1) to very large (10). The simulated spaces were displayed on a
{15.6-inch laptop screen in an environment with uniform lighting and no glare or darkness.
i We ran paired t-tests and repeated measures analysis of variance (rm-ANOVA) to analyze
%the data at a significance level of 0.05.

INDINGS: The results of the paired t-test and pairwise comparisons for “size of space”,
at a significance level of 0.05, t = 7.34, df =91, p <.001 and F(1, 91) = 53.97 with a large

i effect size (n? =.37) showed that the main space appeared larger when the preceding
space was small compared to when the preceding space was large. For another condition
ion “size”, t = 8.1, df = 91, p <.001 and F(1, 91) = 65.60 with a large effect size (n? =.42),
i results showed that the main space appeared larger when preceding from an elongated
i space compared to a large space. As for “light”, t = -3.25, df = 91, p =.002 and F(1, 91) =
10.58 with a moderate effect size (n?3, =.10) results showed that the main space appeared
i larger when the preceding space was dim compared to when the preceding space was
i bright. As for “height”, t =-1.95, df = 91, p =.055 and F(1, 91) = 3.79 with a small effect size
i (n?% =.04) results showed that the main space appeared larger when it preceded from a
high space compared to a short space. The results for “visual permeability”, t = 2.96, df
i=91, p =.004 and F(1, 91) = 8.78 with a moderate effect size (n?% =.11) showed that the
i main space appeared larger when it preceded from a small space compared to entering
i the main space from a small space without rotation. In another condition, t = 1.55, df = 91,
ip=0.12 and F(1, 91) = 2.42, results showed that rotation had no effect on the size of the
second space from an elongated space.
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Extended ABSTRACT

ONCLUSION: The results of this research showed that movement through the
i environment discriminates judgment in a specific direction. The extent and direction of
{ deviation depend on the previous stimuli that the individual has received. In other words, in
a spatial sequence, the characteristics received from previous spaces affect the evaluation
i of a specific attribute of the next space, so that discrepancies in type and intensity of the
i features of that sequence determine the degree of deviation in the individual’s judgment.
i This research aimed to investigate two significant effects of movement. It found out that
%the contrast effect prevailed over the assimilation effect. Based on this, one could say that
i with movement in space, a chain of spaces is experienced. Considering the purposeful
i movement of the individual in the environment, the environment can be clustered spatially
fand in specific time episodes. These clusters consist of first, middle, and climax spaces.
§Architects and designers can intensify or modify the main space features by manipulating
i the characteristics of previous and subsequent spaces under the contrast effect. Such an
i approach to diagramming the environment in the design process represents a new chapter
{in “meaning-oriented” design depending on specific temporal and spatial episodes and
can be called “episodic architecture”.

{ HIGHLIGHTS:

Movement discriminates environmental judgment through two main stimuli: “Contrast
i Effect” and “Assimilation Effect”.

i - Contrast Effect prevails over Assimilation Effect in an episode of moving through the
i environment.

- Considering the Contrast and Assimilation Effects, architects and designers could control
i over meanings of the environment (Episodic Approach to Design Process (EADP)).
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Table 2. Mean and Standard Deviation

Size of the Second Space- N =92

Moves Mean SD
Large to Main 4.67 1.36
Small to Main 6.15 1.86
Elongated to main 6.16 1.74
Bright to Main 6.01 1.81
Medium Light to Main* 6.15 1.86
Dim to Main 6.49 1.87
High to Main 5.85 1.71
Short to Main 5.83 1.64
Elongated to Main with Rotation 6.48 1.96
Small to Main with Rotation 6.66 1.90

* Given the medium light in small space, data from this simulation
was also used for medium light to main.
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i people. Despite the importance of this transformation, few studies have closely examined
{how these social and political changes appeared in the physical form of houses. This
research aims to explore how different social factors influenced the evolution of housing
i architecture in Tabriz during this transitional period. Due to Tabriz’s strategic location near
i Russia and the Ottoman Empire, and its political significance with the presence of the
i Crown Prince, the city was especially exposed to modern ideas and cultural interactions.
By studying these influences, this research tries to explain how political and social
developments affected the structure, space, and function of residential buildings in Tabriz.
i The primary research question is: How did the form, spatial organization, and function of
i houses in Tabriz change between the late Qajar and early Pahlavi periods, and what were
%the main causes behind these architectural transformations?

ETHODS: This study employs a qualitative research approach combining field
H observations and library-based documentary analysis. A total of 40 residential
¢ buildings dating from the Qajar and early Pahlavi periods, accessible for onsite visits and data
i collection, were selected as case studies. The research method is descriptive-interpretive,
i focusing on identifying spatial patterns, architectural elements, and functional changes
within these homes. Data collection included visual surveys, photographic documentation,
i and archival research to gather information on the layout, structural modifications, and
i use of spaces within these houses. The analysis focused on understanding the progression
i of architectural transformations and linking them to historical social changes, thereby
%enabling a comprehensive understanding of the mutual interaction between society and
i residential architecture in Tabriz.

INDINGS: The findings reveal that architectural reforms and spatial modifications in

Tabriz’s houses began gradually during the mid-Qajar period and intensified in the early
Pahlavi era. Initially, these changes influenced the lifestyles of the residents, marking a shift
i from traditional living patterns. In the early Pahlavi period, significant spatial reorganization
i took place, where multi-functional spaces traditionally reflecting Iranian cultural and social
i customs were either removed or repurposed. For example, inner courtyards (Andaruni),
gtransitional entrance spaces such as porches, corridors, and vestibules, as well as other
i characteristic features like pool rooms (Howzkhaneh), continuous verandas (lwan), and
i alcoves (Kalleh'i), gradually disappeared or lost their original forms. Instead, these were
i replaced by simpler, mono-functional rooms designed primarily for living, sleeping, or

resting. This transformation led to the removal of many traditional spaces and a simpler
i spatial form.

ONCLUSION: This research concludes that the spatial and architectural
transformations observed in the houses of Tabriz during the late Qajar and early

d- https://doi.org/10.30475/isau.2025.451968.2145
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?Pahlavi periods are direct reflections of the broader political, social, and cultural shifts of
i the era. The transformation from traditional, multi-functional houses to simpler, function-
i specific residential spaces mirrors the modernization process and changing lifestyles
%inﬂuenced by Iran’s interaction with neighboring powers and internal reforms. Tabriz’s
i unique geopolitical position accelerated these changes, making it a critical case study
i for understanding Iran’s architectural evolution during this period. Ultimately, this study
i demonstrates how architecture serves as a tangible record of social history, embodying
%the complex interplay between cultural identity, political change, and everyday life. These
i findings contribute valuable insights into the field of architectural history and urban
i studies in Iran, highlighting the importance of preserving and studying historical houses as
living documents of societal transformation.
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- Physical Transformation of Houses from Qajar to Early Pahlavi.

i - Impact of Socio-Cultural Changes on Domestic Spatial Organization.

- Simplified Forms, Loss of Hierarchy, and Extroversion in House Architecture.
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Fig. 1. Location of the Studied Houses in the City of Tabriz

The houses are listed as follows: 1- Behnam House 2— Rahimi House 3— Salmasi House 4— Hariri House 5—- Amir Nezam
House 6— Ghadaki House 7— Mashrouteh House8— Alavi House 9- Kalkatechi House 10— Heydarzadeh House 11— Sedghiyani
House 12— Nematzadeh House 13— Meshkian House 14— Naghshineh House 15— Sarkarati House 16— Sharbetzadeh House
17— Nikdel House 18— Bolourchian House 19— Khataei House 20— Company House 21— Sehhati House 22— Sorkhehi House
23— Sharbetoghli House 24— Ganjeizadeh House 25— Kalantari House 26— Mojtahediha House 27— Ali Mosio House 28—
Seghatoleslam House 29— Amir Parviz House 30— Solhjou House 31— Ahdi House 32— Lalaei House 33— Neishabouri House
34— Goharion House 35— Ardoubadi House 36— Rastgar House 37— Savojbolaghi House 38— Nasehzadeh House 39— Etesami

House 40— Shahid Fakher House
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Table 1. Summary of Previous Studies on the Transformation of Historic House Architecture and Domestic Living Culture

Title Research
Typology of Historic Houses in Qajar-Era Urmia

Evolution of Main Components of Tabriz Houses
(Qajar to Second Pahlavi)

Typology of Main Spaces in Multi-Wing Houses
of Isfahan.

Impact of Physical Transformations on the
Concept of Home in Contemporary Tehran
A New Pattern of Form Grammar in
Contemporary Housing: Qajar Houses of Tabriz
and Tehran.

History and Architecture of Old Tabriz Houses

Architecture

Transformation of Historic Houses in Qajar-Era
Gorgan

Role of Courtyard in Spatial Organization: Qajar
Houses of Tabriz

Old Houses of Tabriz

Studies on the Transformation of House and Domestic

Relationship between Lifestyle and

@
°§ £ o Contemporary House Form in Mashhad

T 6 c s - .
RS Factors in Morphological Transformation of
es5®83E Iranian Houses: Case of Lar

S8 Eo2 :

SP5%35 Cultural Reading of Historical Houses in

o e o O N

g2 2E Sanandaj

LcS§ ; ; i
E © =0 Cultural Analysis of the Salmasi House (Tabriz)
w

Based on Rapoport's Theory

Haghjou et al., 2019
Rahrouy Poudeh et al., 2018
Aghalatifi & Hojjat, 2017

Hassani & Norouz
Barazjani, 2018

Esmaili & Omrani, 2014
Gholichkhani et al., 2013
Beyti, 2010
Keynejad & Shirazi, 2010
Alipour et al., 2020
Haghshenas & Hanachi,
Aghalatifi & Koliyati, 2018

Fardanesh et al., 2013

Authors Descripton
Belali Askouei & Dehghan,  Main goal: classification and analysis of houses
2021 based on morphological characteristics.

Focus on spatial structure, main elements, facades,
and their transformations.

Typological categorization and comparative analysis
of spatial forms in historical houses

Investigates the relationship between the concept of
home and its physical transformation

Seeks a transferable model for today's homes
through analysis of physical and semantic features

Focus on documentation and conceptual-functional
analysis of houses in the old city

Studies architectural quality and construction
techniques in the context of transformation.
Explores the role of courtyard through spatial pattern
analysis of traditional houses

Descriptive documentation of plans, fagades, and
sections without spatial analysis

Examines how changes in lifestyle impact spatial
configurations and human-home interaction

Identifies key drivers of spatial and typological
2020 changes in traditional houses of Lar

Explores home meaning within varying cultural
contexts beyond physical analysis

Investigates the connection between cultural context
and built environment in Salmasi House
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Table 2. Overview of the Studied Houses Based on Construction Period
No. House Name Period of Image No. House Name Period of Image
Construction Construction
1 Behnam House Early Qajar 21 Sehhati House Late Qajar
2 Rahimi House Early Qajar 22 Sorkhehi House Late Qajar
3 Salmasi House Early Qajar 23 Sharbetoghli House Late Qajar
4 Hariri House Early Qajar 24 Ganjeizadeh House Late Qajar
5 Amir Nezam Mid- Qajar 25 Kalantari House Late Qajar
House
6 Ghadaki House Mid- Qajar ] 26 Mojtahediha House Late Qajar
whiABRIT
s R
7 Mashrouteh House Mid- Qajar 27 Ali Mosio House Late Qajar
8 Alavi House Mid- Qajar 28 Seghatoleslam Late Qajar
House
9 Kalkatechi House Mid- Qajar 29 Amir Parviz House Late Qajar
10 Heydarzadeh Mid- Qajar 30 Solhjou House Late Qajar
House
11 Sedghiyani House Mid- Qajar 31 Ahdi House Late Qajar
12 Nematzadeh Mid- Qajar 32 Lalaei House Pahlavi |
House
13 Meshkian House Mid- Qajar 33 Neishabouri House Pahlavi |
o :Il 14 Naghshineh House Mid- Qajar 34 Goharion House Pahlavi |
= 2
3
=
= > 15 Sarkarati House Mid- Qajar 35 Ardoubadi House Pahlavi |
E
0=
:'l ﬁ 16 Sharbetzadeh Mid- Qajar 36 Rastgar House Pahlavi |
= = House
-
- =
=
= I"B’ 17 Nikdel House Mid- Qajar 37 Savojbolaghi Pahlavi |
= = House
—
4
:" ;J\, 18 Bolourchian Late Qajar 38 Nasehzadeh House Pahlavi |
M= House
19 Khataei House Late Qajar 39 Etesami House Pahlavi |
20 Company House Late Qajar 40 Shahid Fakher Pahlavi |
House
Fig. 2. Entrance Locations in Selected Case Study Houses (Redrawn by authors based on Esmaeili Sangari & Omrani, 2014)
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