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{ case study for the field survey and investigating the research indicators. This neighborhood
is located in District 1 of Tehran Municipality and enjoys more desirable climate conditions
i than most of the other neighborhoods of Tehran. The indicators of the eco-city aspects in
i proportion to the residents’ satisfaction were not considered in the conducted studies so
ifar in an integrated and cohesive way. Also, evaluating the current situation to recognize
gthe responsiveness of the indicators has not been conducted in a case study in proportion
ito the ideal expected situation and based on the scientific literature of the subject.
i Accordingly, the current study aims to evaluate the satisfaction of the residents of the
i Ozgol neighborhood with the current situation while explaining the influential indicators
ion the eco-city, considering functional, physical, economic, social, and environmental
%aspects. This research also presents the practical and constructive solutions to promote
i the ecological situation of the neighborhood understudy and delivers a proper framework
{in this regard to be used in the urban neighborhoods.

ETHODS: The current research is an applied type of research in terms of purpose.

Qualitative and quantitative methods were used in the data collection process and
ganalysis. Therefore, it can be said that the methodological approach of the current study
i was based on the mixed approach. According to the theoretical foundations, the indicators
i of eco-city were extracted. Also, the data was collected using a questionnaire, and they
i were analyzed in SPSS software using one-sample t-test and Multivariate Regression. 375
i questionnaires were used considering the number of the neighborhood population in
%the field studies and data collection. The validity of the questionnaire was studied and
i controlled through content analysis of the questions and adapting them with the scientific
i foundations. Its reliability was confirmed using Cronbach’s alpha test (a value higher than
£0.7). The sampling was done randomly among the neighborhood residents, and the Ozgol
%neighborhood was selected as the case study using the purposive sampling method due
ito its relatively desirable environmental conditions. Compared to the majority of other
ineighborhoods, the stated neighborhood in the north of Tehran and adjacent to the
i Lavizan Forest Park indicates its favorable environmental conditions in comparison with
other neighborhoods of Tehran.

INDINGS: The indicators of eco-city can be explained in functional, physical, economic,
{0 social, and environmental aspects. The desirability of these aspects was studied based
ion the various indicators. In addition to evaluating the desirability, the impact factor of
ieach one of them on the overall residents’ satisfaction with the conditions of the eco-
i city was calculated. The findings indicate that the effectiveness of nine indicators of the
iecological criteria on the residents’ satisfaction is significant, and 29 indicators do not

] https://dx.doi.org/10.30475/I1SAU.2021.236235.1442 OPEN@ACCESS
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?enjoy a favorable situation. The following indicators have the maximum effect on the
i satisfaction, respectively: the existence of green space, park, and tree in the open and
i public spaces (rather than asphalt) with the coefficient of 0.315, the degree of social
! interactions in the green public spaces with natural elements with the coefficient of 0.250,
i using water in landscaping with the coefficient of 0.246, existence of native plant species
with the coefficient f 0.200, the value of the vastness of the neighborhood size and being
i particular with the coefficient of 0.198, the number and quality of the green spaces with
§the coefficient of 0.120, the location of the communication network and the building
i masses in accordance with air circulations with the coefficient of 0.106, the mixed land
use with the coefficient of 0.090, and the capability to provide the majority of the needs
i in walking and bicycle distance with the coefficient of 0.073. The influential indicators of
i the realizability provided 51% of the ecological conditions, indicating that 49% remained
ito achieve an ideal condition, which indicates a relatively low realization of ecology
orientation.

ONCLUSION: Considering that the Ozgol neighborhood is located in the northeastern
: area of Tehran and enjoys more desirable environmental conditions than most of the
i other neighborhoods of Tehran, the realization percentage of the ecological indicators
{in this neighborhood was expected to be more than 51%. Some neighborhoods might
i suffer from the lack of or fundamental weakness of the ecological indicators. Also,
%there might be few neighborhoods in Tehran that are less far from the ideal state than
i the Ozgol neighborhood. The adjacency of the Ozgol neighborhood to Lavizan Forest
Park, the existing environmental facilities, and its establishment in the northern area of
i Tehran have realized the majority of eco-city indicators. However, the poor function of
%the ecological urban design and planning processes does not show the realizability of its
i ecology-orientation as responsive. This weakness warns the urban management about
i the threatening and adverse situation of the majority of the neighborhoods of Tehran,
i considering that most of the neighborhoods of Tehran do not have such context. In
%order to approach an ideal situation, on the one hand, the quality and quantity of the
indicators and their effectiveness must be promoted. On the other hand, the contexts for
i the realization of other indicators must also be provided. Disregarding the indicators of
i the eco-city in the long-term might limit the continuity of urbanization and might lead to
the destruction of the urbanized civilization. Therefore, survey, evaluation, and providing
%the context for realizing the eco-city indicators must be on the agenda of the urban
i management continuously.

{ HIGHLIGHTS:

i - Evaluating the realizability of ecology-orientation in Ozgol neighborhood of Tehran and
i how to achieve an ideal situation.

i — Presenting the indicators of the ecocity and a conceptual framework of the ecological
development based on the residents’ satisfaction.

i = Explaining the threatening and adverse situation of the majority neighborhoods of
i Tehran in terms of ecology orientation based on the deduction resulted from the purposive
selection of the case study and data analysis.
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Table 1. Research background

Theorist Year Purpose Finding

1 Richard 1975 Reconstruction of'the cities to have a balance ~ Explaining the required mechanisms to create a non-
Register with nature profit organization under the title of “urban ecology

organization”

1987 Achieving a possibility for the ecological Publishing a journal called urban ecologist and Eco-
urban reconstruction in Berkeley over the City book of Berkeley in which the fundamental
next decades environmental aspects in the urban planning

processes were explained.

2 David 1992 Creating more habitable cities by shifting the Ecocities should be dense in nature, walkable, and

Engwicht focus from knowledge to experience and be neighborhoods with mixed land use with priority
developing the skills needed to interpret and ~ given to public transportation and land reuse.
complement these experiences into creative
thought processes

3 Ignacy 1980 Transformation of dominant thought and Two conclusions: 1. Global cooperation and
Sachs thinking in development and civilization, ecological development. 2. Searching for strategies

making managers and planners of society of the transitional period: from the failed
aware of the dangers and challenges of the development to the successful development.
current development process, paying

attention to new perspectives, horizons, and

new possibilities that development thinking

provides for human societies based on

coordination with living conditions and

revitalization of these conditions.

4 Mark 1997 Recognizing the context for sustainable The ideas such as reducing the use of an automobile,

Roseland societies through studying the global revitalization of the wetland, and affordable housing
context, concept, and history of sustainable must be considered as a part of the framework of the
development, and discovering the concept of  Eco-City.
the social capital as a framework for the
actual sustainable development in the human
communities, and finally, implementing the
development differently.

5 Hugh 2001 Compensate for the lack of balance and Renovation of community, using energy recycling
Barton helping the reconstruction and conservation. Leading, flexible networks, and

self-governing volunteer associations

6 Richard 2002 Reconstruction of the cities in accordance Considers retaining the residents’ participation as
Register with nature the main factor of the success of the Eco-City and

introduces the visual elements of the urban space as
the most significant perceivable factor for the urban
residents.

7 Philine 2005 Localization of the Eco-City idea There are five factors of the planning in an Eco-City
Gaffron : physique and four parts of the urban development:

structure of the city, transportation, the current of
materials, energy, and socio-economic factors.

8 Jeffery 2006 The change of the nature of the urban Presenting 10 key factors to achieve an Eco-City:

Kenworthy development to a more sustainable and local compactness, mixed land use, specific density,
model social centers, the priority of public transportation,
conservation of the natural regions of the land and

its capacities

9 Ken Yeang 2006 Creating and maintaining the structures, Raising the ecological master plan.

such as the biosystem that their content and
output along with the processes of the
biosphere are in full equilibrium and
contribute to protect the diversity of the
species and human survival.
10 Paul 2009 Realizing the structure of the Eco-City as he ~ Offering the theory of ecological utopia
F.Downton considered.

11  Patrick M. 2010 Creating an organic world and understanding Reducing carbon, improving the quality of life, and

Condon the fundamental architecture of the cities and  enhancing their competitiveness power by changing
recommending a set of rules to prepare them the design method of the cities and urban regions.
for a green future.

12 Eden 2012 Investigating the role of social and political The ecocities must form a social network for their

Gallanter forces in urban planning based on the green survival and sustain through education and
urban infrastructures. awareness.

13 Richard 2013 How to prioritize the neighborhoods and Using GIS is effective for temporal planning in that
Smith, urban centers using GIS to prioritize their knowledge and ideas of the local community are
Kristin vitality and planning and intervention in each  used. It was indicated that the residents are more
Miller neighborhood. interested in long-term planning in the environment

area if they can be responsive to their current needs.

14 Yang 2013  Achieving key functional indicators that can  For the successful development of a smart Eco-City

be repetitive in designing the ecocities.

, in addition to planning, it also depends on its long-
term maintenance and acceptance by the public.
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Table 1. Research background

Offering suggestions to turn the Wulai region into a

15 Liao & 2015 Preventing change and preserving the natural
Chern environment of the city significant tourism attraction based on the
ecological concepts and environment systems.

16 Antuia- 2016 Recommending the technological measures Achieving a framework to create an Eco-City,

Rozado, C. and solutions based on the local conditions including responsive methods to the current
to create sustainable communities in challenges of the cities, considering the cultural
developing countries. difference in various regions, using local capacities

to reduce the energy consumption.

17 Sandoval 2017 Investigating the effect of the sustainability ~Adaptation of the policies of each university with its

Hamon policies of the different universities on the spatial location to the city or suburban areas.
development of the cities.

18 Antuna- 2018 Creating an Eco-City by using the processes Achieving an Eco-City requires the adaptation of the

Rozado and facilitating skills, such as participation, software and hardware skills to each other.
compatibility, creating capacities, and alike.

19 Rafal Blazy 2018 Analysis of the spatial structure of the real The degree of energy efficiency cannot lonely affect
estate development and its practical effect on  the quality of life in the space of the city but the
the city. spatial arrangement of the city and each

neighborhood, separately, are effective in this
quality.

20 Antuia- 2019 Investigating the ecological infrastructures Presenting solutions to improve the urban

Rozado and their key effects on the traditional urban settlements through cooperation with stakeholders

development of Finland.

in different areas.
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Human's Welfare

P fd_.s;hh'\ N

Environmental
Sustainability:

= Ecosyvstems

+  Capacity to Carry
Ecological Diversity

Social Sustainability:

Equality
Stability
Empowernient
Cultural Identity

. 0 =+ 0
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Fig.1. Aspects of Sustainability (El Ghorab et al., 2016)
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Experts
1  Richard Register

Table 2. Definitions of ecology orientation from experts’ opinions

Definitions
He describes his definition as the design of the structure of an urban ecosystem and considers
a city to be ecological in which all living beings in the city have an equal right to live; Humans
can also greatly reduce their environmental impact in harmony with nature.

2 Paul F.Downton

A city is ecological which improves human activities and if there are possibilities to maintain
or recreate the continuity of these activities, it will result in a sustainable environment.

He defines Eco-City with ecopolis that refers to the environmental objectives, ideas, and ideals
of the government that includes the community and self-efficiency.

3  Ken Yeang

Production and maintenance of structures similar to biosystems and systems whose content and
output are not only integrated with the natural environment, but also systems that form and
function with sensitivity to the local biosystem as well as concerning global biospheric
processes, and positive participation in biodiversity (in contrast to reducing it).

4 Philine Gaffron

5  David Engwicht

Ecology orientation. sustainability is the structure of the community, economy, and
environment in the industrial and information global community. The Eco-City is a
combination of different features that create the sustainable form of the city with their
interaction.

An Eco-City is a place to maximize creativity and minimize the distance of travel.

6  Mark Roseland

7  Hugh Barton

The ecology orientation refers to the ability of a system to maintain and improve its functions.
Therefore, changing the quality of the communities to a level that is optimal to maintain the
human on earth.

Development of a new perspective in planning and designing neighborhood units in urban
regions based on the biosystem approach, resulting in discovering practical programs for the
management of the local resources and decision making based on the community.

8  Ignacy Sachs

The extensive cultural movement in which pursuing the economic-social purposes must be
realized by respecting the ecosystem values.

9  Patrick M. Condon

An ecological neighborhood can be found in cohesive systems and its definition is the
overlaying and connected nature of the world’s physique.

10  Jeffery Kenworthy

An Eco-City is a city with dense form, mixed land use, centers established by the people, the
priority of the development is public transportation and minimum use of the motor vehicles,
increasing the capacity of the routes and maintaining the natural regions of the city and

capability to produce food.
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Table 3. Indicators of the Eco-City

<~ ~
Experts % § = = § g ; , g ?
= & = = = =. = = =
202 2 & 2 2 F & =5 3
e £ 28 £ F o 5 § s
Indicators z e B z e 2 = g z 2,
= & % = 2 & § " & &%
g B = = 8
1 The existence of green space, parks, and trees in public x X
open spaces (rather than asphalt)
2 The number and quality of green spaces X x x
3 The existence of native plant species x X
4  The existence of urban animals x x x
5 Organic gardening and urban agriculture x X
6  Dense planting of the trees to avoid directing the X
stormwaters to other regions.
7  The health of the water resources and flows X x X X x X
8  Using water in landscaping X x X x x
9  Recycling and reusing the building materials X X X X X x
10 Recycling the consumption materials by residents X X x X x x
11  Using renewable energies x x x x x X
12 Using ecological technologies X X X X x x
13 Using green roof and green walls x x x x
14  The visibility of animal species X X x X x
15 The proper location of the automobile stops considering x x X
the green space
16  The proper location of the transportation axes x x X
considering wind direction
17  Satisfaction with the air quality x
18 The lack of environmental pollution X
19 Advertisement to increase awareness of the citizens x
about environmental issues
20 The degree of social interactions in green, attractive, X X x X x
and public spaces with natural elements
21 The harmony between architecture and urbanism with X x x
people’s beliefs
22 Existence of various ranges of residential houses for x
different incomes
23 The existence of local and organic markets for farmers X x x X
to sell their products in the city
24 The existence of the self-employed art markets, selling x X x
books, music, handicrafts, and local theaters in the city
25 The existence of the symbol and indicators of the X X x x
natural environment in citizens’ minds
26  The extent of the neighborhood and the visibility of its X x x x x
boundaries
27 Existence of permeable pavement
28  The location of the building masses in accordance with X X x
topography
29  The location of the building masses in accordance with X x X x
the solar radiation
30 The location of the building masses in accordance with X X X x X
the green space
31 The location of the road networks and building masses x X
in accordance with the direction of airflow
32 Mixed land uses X X
33 The ability to provide most of the needs in walking and X x x
cycling distance
34 The prominent of the pedestrian and bicycle networks X
35 The existence of the public transportation X
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(Kruizse et al., 2019)
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Fig.2. The location of case study, its land use and environmental elements



O—YY Olxio /Y o boui . 1Y 099 . 1Foe by g wls

e 5T g sogaio w2 o 11 91,5 31 50 S0 AL DU A0 3l o0 o

Table 4. Details of age, duration of inhabitancy, education and place of employment of the case study

Details Male Female
Age Younger than 20 years old 6 2
Between 20 to 40 years old 90 75
Older than 40 years old 96 106
Duration of inhabitancy Less than 1 year 8 3
Between 1 to 5 years 84 101
Between 5 to 10 years 99 49
More than 10 years 21 10
Education Under diploma 20 1
Under graduated 65 142
Graduated 39 108
Place of employment In the neighborhood 91 25
Near the neighborhood 150 23
Far from the neighborhood 71 15
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Table 5. T- Test output for environmental aspects

Std.

95% Confidence

i - Interval of the
Indicator Mean De\SIit:t.ion Error t df f;%l.e(j) Dilf\;[eitl:lce Difference
Mean Lower Upper
1 3.144 0.998 0.052 2.795 374 0.005 0.144 0.043 0.245
12 3.155 0.935 0.048 3.203 374 0.001 0.155 0.060 0.250
13 3.019 0.782 0.040 0.462 374 0.644 0.019 -0.061 0.098
14 2.883 0.796 0.041 -2.855 374 0.005 -0.117 -0.198 -0.037
15 3.003 0.755 0.039 0.068 374 0.945 0.003 -0.074 0.079
16 2.891 0.757 0.039 -2.796 374 0.005 -0.109 -0.186 -0.032
17 2.880 0.784 0.040 -2.966 374 0.003 -0.120 -0.200 -0.040
I8 2.752 0.880 0.045 -5.454 374 0.000 -0.248 -0.337 -0.159
19 2.688 0.931 0.048 -6.486 374 0.000 -0.312 -0.407 -0.217
110 2.885 0.798 0.041 -2.783 374 0.006 -0.115 -0.196 -0.034
111 2.776 0.879 0.045 -4.933 374 0.000 -0.224 -0.313 -0.135
112 2.707 0.919 0.047 -6.182 374 0.000 -0.293 -0.387 -0.200
113 2.776 0.888 0.046 -4.883 374 0.000 -0.224 -0.314 -0.134
114 2.893 0.804 0.042 -2.569 374 0.011 -0.107 -0.188 -0.025
115 2.896 0.835 0.043 -2.411 374 0.016 -0.104 -0.189 -0.019
116 2.901 0.783 0.040 -2.440 374 0.015 -0.099 -0.178 -0.019
117 3.144 0.992 0.051 2.810 374 0.005 0.144 0.043 0.245
118 2.872 0.787 0.041 -3.148 374 0.002 -0.128 -0.208 -0.048
Table 6. T- Test output for social aspects
Std Std. Sig. (2- Mean gfl‘:/toelsf(:lli;;‘l:llll:e
Indicator  Mean  , otion  ErTor ¢ df ta%l.ed) Difference Difference
Mean Lower Upper
119 2.907 0.833 0.043 -2.169 374 0.031 -0.093 -0.178 -0.009
120 3.051 0.791 0.041 1.240 374 0.216 0.051 -0.030 0.131
121 2.899 0.811 0.042 -2.419 374 0.016 -0.101 -0.184 -0.019
Table 7. T- Test output for economic aspects
Std. Std. Sig (2_ Mean 9?]:/;)61(‘:;0211112}1i;11§e
Indicator Mean Deviat'ion IE\:;::; t df taiied) Difference Difference
Lower Upper
122 3.008 0.779 0.040 0.199 374 0.842 0.008 -0.071 0.087
123 2.907 0.856 0.044 -2.113 374 0.035 -0.093 -0.180 -0.006
124 2.731 0.904 0.047 -5.768 374 0.000 -0.269 -0.361 -0.178
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Table 8. T- Test output for physical aspects

Std. Std. Sig. (2- Mean 915;1215211;2?:;;2e
Indicator Mean Deviat'ion ﬁ:;); t df ta%ied) Difference Difference
Lower Upper
125 3.037 0.748 0.039 0.966 374 0.335 0.037 -0.039 0.113
126 3.005 0.827 0.043 0.125 374 0.901 0.005 -0.079 0.089
127 2.744 0.889 0.046 -5.578 374 0.000 -0.256 -0.346 -0.166
128 2.872 0.817 0.042 -3.033 374 0.003 -0.128 -0.211 -0.045
129 2.877 0.785 0.041 -3.027 374 0.003 -0.123 -0.202 -0.043
130 2.843 0.777 0.040 -3.922 374 0.000 -0.157 -0.236 -0.078
131 3.005 0.862 0.045 0.120 374 0.905 0.005 -0.082 0.093
Table 9. T- Test output for functional aspects
Std Std. Sig. (2- Mean 915;?e1('i’(:;1(-:?:;:2e
Indicator  Mean Deviation Error t df ta%ied) Difference Difference
Mean Lower Upper
132 3.253 0.938 0.048 5.231 374 0.000 0.253 0.158 0.349
133 3.008 0.751 0.039 0.206 374 0.837 0.008 -0.068 0.084
134 2.608 0.883 0.046 -8.600 374 0.000 -0.392 -0.482 -0.302
135 2.904 0.835 0.043 -2.227 374 0.027 -0.096 -0.181 -0.011
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Fig.3. Integrated assessment of dimensions and indicators of Eco-City in the study neighborhood
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Realizability of the criteria of the ecocity, from the lack of ecocity indicators to an ideal status

%50

% 25 %0

The ideal status of the ecocity

I
'Threatening and adverse situation for the mental and physical health
of the residents

Approaching an ideal status
complementary

by the realization of the1
i rs

Influential indicators on the
51%x

of the ecocity

Organic gardening e
and urban
agriculture

The existence of urban e—|
animals

Recycling and reusinge—|
the building materials

Recycling the -

consumption materials by
residents
The visibility -~
of animal
species

The proper location e
of the automobile
stops considering

the green space

The lack of -—|
environmental
pollution

Advertisement to  *
increase awareness of

the citizens about
environmental issues

The existence of local and e—
organic markets for
farmers to sell their

- Dense planting of
the trees to avoid
directing the
e stormwaters to
other regions.

e The health of the
water resources
and flows

e Using renewable
energies
K Using
ecological
technologies

r* Using green
roof and green
walls

e The proper
location of the
transportation axes
considering wind
direction

e  Satisfaction
with the air
quality

The harmony
between
architecture and
urbanism with
people’s beliefs

- Existence of various
ranges of residential
houses for different

The existence of e—
green space, parks,
and trees in public
open spaces (rather

than asphalt)

The degree of social ®—j
interactions in green,
attractive, and public

spaces with natural

elements

Using water in
landscaping

The existence of
native plant
species

The extent of the

neighborhood and

the visibility of its
boundaries

The number and
quality of green
spaces

The location of
the road networks
and building
masses in

accordance with
the direction of
airflow

products in the city incomes
e The existence of the
self-employed art
markets, selling
books, music,
handicrafts, and
local theaters in the
city

Existence of -
permeable pavement

The location of the o
building masses in
accordance with
topography provide most of the
needs in walking
and cycling
distance

r* The existence of the
symbol and indicators of
the natural environment

in citizens’ minds

The existence of the o
public
transportation

te The location of the building
masses in accordance with
the solar radiation

The location of the o
building masses in

accordance with the —.

green space

The prominent of the
pedestrian and bicycle networks

Mixed land uses o—

The ability to *—

Critical requirements and policies

X . Developing interdisciplinary strategies
Presenting action to provide the ground for the

plans in the fundamental attention to the ecocity
development of the criteria
green elements

Putting the environment aspects

3 of the plans and different
Implementing the S z
5 programs a priority in the
action plans and ‘
processes of the urban

programs for the
development of the
green infrastructures

management

Fig.4. Conceptual framework for the development of Eco-City Indicators
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i factors that encompass various aspects of human life. If architecture is considered a type
gof media, its effects on human life, as well as its various policies in dealing with cultural,
imoral, and other aspects must be considered.

ETHODS: The present study is qualitative research that, using a systematic and

holistic approach, analyzes, combines, and adapts the two architectural and media
i systems. Semiotic approaches have also been employed to analyze the relationship
i between body, content, and meaning of architecture and human perception and cognition.
Also, in order to study the epistemology and ontology of the two systems, i.e., architecture
{and media, both were comparatively matched with one another. Lastly, the model of
i similarity between architecture and media and their common points have been obtained
by a comparative analysis. For data collection, documentary sources have been employed.

INDINGS: The first step in this paper is to examine the definitions of architecture and
i@ media from the lexicography perspective and the views of theorists and architects.
i The results of this step and the study of the role and function of media suggest that the
ifeatures and definitions of the media can be examined from two perspectives. In the
i original function, the media is considered as a text and a means of communicating with the
audience and a system of symbols studied under semiotics. As for the second function, the
media is considered a means of mass communication for human beings. It involves features
§_that, if considered for architecture as well, can change architecture to a media with similar
§characteristics and functions. Therefore, in the second step, architecture was considered
ia text that can be read and understood better through semiotics and emphasized the
%signiﬁcation process. Hence, by summarizing the views of theorists and semioticians, the
i architectural works are cognized and understood in three stages of sensory, intellectual,
fand semantic aspects, in which the sensory layer depends on recognizing body and
iform, its description, and the examining of its functional and syntactic aspects. This, in
§turn, leads to the identification of artistic themes through sensory aesthetics, and the
%rational factors form the connections between artistic themes with ideas and concepts
{in a logical and conventional way via the method of structuralist semiotics. Through
§their symbolic, schematic, iconic, or compositional implications, semantic factor lead to
ithe understanding and interpretation of the notion of architecture based on the basic
itendencies of the human mind, including psychology or individual, social or universal
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?worldview, as well as intellectual, cultural, religious, ideological, and philosophical
§foundations. In the next step, in order to examine the role of architecture and media as
means of mass communication, three Toffler media courses were adapted to three periods
i of pre-modern, modern, and postmodern in architectural courses. According to the results
of this section, architecture and media have had common features in each historical stage,
and it is safe to say that architecture can influence various aspects of human life such as
{ identity, values, culture, and recognition of reality through its unique features. In the final
i step, the components of media and architecture were comparatively matched. According
i to the findings of this section, a communication process can be thought including three
main factors: the message sender, the message receiver, and the message; while other
i components are introduced as media elements, communication channels, encryption and
i decryption, disruptor or noise, feedback, texture, and context. Accordingly, the physical,
i formal, content, and semantic features of architectural work, themselves constituting the
garchitectural structure, act as a medium that conveys the architectural message to the
i user through communication channels including the five senses and human perception.
i In this definition, the factors interfering with the delivery of the architectural message
i may be either physical (such as annoying noise, insufficient or blinding light) or inferential
(such as the complexity or anonymity of the message content and meaning) that includes
i both physical and semantic aspects of the architecture. Moreover, important factors for
i comprehending the symbol and deciphering the architectural message and its formation
{include spatial and textural position, social, cultural, religious and philosophical context,
and time-dependent conditions. Audience and user feedback towards the decoded
message of architecture is also a behavioral clue and an emotional response that results
i from the perception and spatial experience of architectural space within the audience.
i Finally, a comparative model of the elements creating media relations and the relationship
between the audience and the architectural work is proposed.

ONCLUSION: This study suggests that architecture can be considered a media
H by meeting the elements of the message sender and the audience, the message,
i encryption and decryption, communication channel, media factor, context, and disruptive
i factors. These elements assist humans in conveying the architectural message using
i physical, semantic, and content features through the five senses and the power of the
mind and perception.

{ HIGHLIGHTS:

- Using systemic and semiotic approaches to analyze, combine and compare the systems
i of architecture and media.

i - Suggesting a comparative model of elements and concepts of media and architecture,
{ using lexicology, the perspectives of theorists and architects, and semiotic principles.

- Comparing the functions of architecture and media in different eras.
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Semantic factors
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Sensory factors

Understanding and interpreting the meaning of\
architecture based on the basic tendencies of the
human mind, including individual or social
psychology or worldview, and intellectual, cultural,
religious, ideological and philosophical foundations
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structuralist semiotic method
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Identifying artistic
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Fig. 3. Stages of recognizing an architectural work by an audience based on theories off Saussure, Pierce, Morris, Eco,
and Panofsky’s
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Table. 1. Implementation of architectural and media function in pre-modern, modern and postmodern eras

Pre-modern

Modern

Post-modern

The function of architecture

Transmitting simple messages by
building towers, and mills;
Transmission of  cultural,
religious and ritual values;

social,

Transmitting message through
factory and industrial thinking: low-
cost and fast transmission of a
single message to a large number of

E Demonstrating the greatness and people simultaneously;

2 authority of God or the authority of Exhibiting the power of rationality,
E rulers and kings technology, and industrial
@ construction through the

construction of factories and towers

Questioning the rationality and criticism of
the ideologies of the modern movement;
Re-attention to human beings and factors
such as culture (superficially and
pluralistically), history, environment and
ecology;

Media views and online pages;

Using postmodern media features in
architecture such as instability and constant
change, blurring of boundaries, and
replacement of any fixed factor by a
variable

2 Architecture: Fixed and dependent on  Architecture: Fixed and universal Architecture: plural and eclectic and
= region and ethnicity arbitrary, superficial, variable
= Media: constant Media:  Constant, quest for Media: plural, superficial, variable
- similarity
Architecture: quest for showing the Architecture: showing the Architecture: humorous show of past
truth of things; The use of exaggerated industrialization of society, which history and culture, the demarcation of
features in some buildings related to was the reality of that time. borders and the replacement of any fixed
. religious issues factor with a variable
% Media: Conveying the reality of Media: Realistic Media: Surrealist
I~ cultural customs and traditions to future
generations
The use of exaggerated features in the
display of power and the characteristics
of myths, kings and ...
Architecture: Avoiding extravagance Architecture: Avoiding decorations Luxury architecture, the use of city walls
and luxury in residential and public for advertising and integration of the city or
£ buildings information technology
£ Luxury in scale, proportions and
E decorations of buildings related to
2 religious, ritual and religious issues
E Media: Using simple elements inspired Media: cost and fast Media: Promoting consumerism and

by daily lives of people
Possession of print media by a vast

majority of communities same time
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. Charles Jencks

. Venturi
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. Marshall McLuhan

. Mediatecture

. Lars Spuybroek

10. Pallasmaa

11. Sandboth

12. Ferdinand de Saussure
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§the Ilkhanate period, had a special value and prestige and contained the most beautiful
iand exquisite tablets and inscriptions. In Ilkhanate mosques, the altar was considered
i the most important part of the spatial environment and has been the main platform for
{artists’ exhibition of their genius. The stucco altars of the Ilkhanate period are considered
gto be the most exquisite, both in terms of the frequency of patterns and their fine figures
iand arrays, and have created unique visual effects, the value and significance of which is
i further pronounced owing to their inscriptions. Stucco altars are one of the most widely
i used altars built during this period. The grand mosques of Tabriz and Marand are among
gthe most important religious buildings throughout the history of architecture. They are in
ithe caliber of the best samples left in the field of llkhanate decorations in the region of
i Azerbaijan. The lack of significant studies on the llkhanate altars of the grand mosques
i of Tabriz and Marand, in terms of reviewing the aesthetic values and content features of
ginscriptions and motifs, further highlights the necessity to recognize and compare these
ialtars.

ETHODS: This research seeks to examine the decorative motifs of the altars of the
H grand mosques of Tabriz and Marand to recognize a part of Iranian Islamic art. This
i research employs a comparative methodology using physical content analysis. To this end,
i the altars of Grand Mosques of Tabriz and Marand from the Ilkhanate period are selected
§since they are unique in platform, design, and construction technique in East Azarbaijan
i province and include readable and legible inscriptions, motifs, and decorations. Therefore,
i through collecting information from library and field studies and photographing the site,
i the appearance, geometric ornaments, and floral and Islamic motifs of the stuccos, and
i verses and fonts used in the altar are identified in both samples. Then, comparative research
%methods are used to compare, describe, and interpret the themes and relationships of
iverses and text with each other and their site.

INDINGS: In the studied samples, the concept of consistency in Islamic and geometric
;0 motifs of stuccos from the Seljuk period to the llkhanate period is exhibited in the form
i of hexagonal renders and rosettes. The existence of symmetrical decorative figures on the
%stucco of the two corners of the written inscription on the altar of the Grand Mosque of
i Tabriz has caused the text to be broken up. It is significantly different from the unified
iand angled text in the altar of the Grand Mosque of Marand. The artistic selection and
i manifestation of Islamic teachings based on the purity of intention in the inscriptions is
ia demonstration of the centrality of religion in the llkhanate period. The correlation of
%the concepts of symmetry, balance, proportionality, similarity, and geometry is readily
i perceivable in the physical definition of the altar of the Grand Mosques of Tabriz and
i Marand. Despite the apparent differences in terms of proportions, physical composition
ifor main and decorative pillars, the differences in the width of the frontal face of the
galtars, the diversity in the margins, arch designs, and the texts, fonts, and contents of the
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?inscriptions, the only unifying and symbolic element of Ilkhanate art in terms of the use :
i of plaster and stucco decorations defines a common sense of the altar in both places and
i leads to the similarity of the nature in both works. In terms of identity, the visual indicator
i of the white plaster is a symbol of purity and a reference to the oneness of the deity. The
i arrangement of the stucco decorations of both altars with naturalistic abstract motifs in :
Evarious Islamic forms bears an exhibition of the paradigm of unity in plurality and the :
appearance of God’s spirit, in the form of architecture and stucco art of the altar, which
{is visualized through the hands of religious artists. The paradigm of unity in plurality is
i evident in a unified sense through the perception of the spatial features of the altar in
both mosques. The concept of consistency in the architecture of the altars of the Grand
i Mosques of Tabriz and Marand clearly emerges through the study of Islamic and geometric
i patterns of stuccos from the Seljuk period to the Ilkhanate period. Hexagonal renders and :
i rosettes are the most important continuous motifs used in the studied altars. Considering :
gthe location of both mosques, the Azeri language and dialect, and the Persian font have

i not impacted the development of the symbolic feature of the Muslim qibla, i.e., the altar.

i It seems evident that the Arabic language and the Kufic script play a more prominent :
i role in the inscriptions of the Ilkhanate period as a unifying cross-border character, since :
gthe inscriptions of order, construction, and identification of the master craftsman are
i also written and executed in the Arabic language. The qualitative format of Islamic art in
i the alters of the Grand Mosques of Tabriz and Marand shapes their spiritual aspect. This
i feature further exhibits the centrality of religion in the arts of the Ilkhanate period and
 offers a uniform definition of the architecture of the place of worship in the application of
heavenly verses of the altar. :

ONCLUSION: The most important findings of the research are the visual index of
: plaster, the spiritual manifestation of the application of divine themes related to the
i architecture of the mosque and its components by the spiritually devoted artists, and the :
{index of transnational and unifying Arabic calligraphy in explaining the altars of Grand :
Mosques of Tabriz and Marand.

{ HIGHLIGHTS:
- Concept of continuity in Islamic and geometric motifs of plastering from the Seljuk period :
i to the llkhanate period is shown in the form of hexagonal works and the use of roses. :
i~ The artistic selection and manifestation of Islamic teachings based on the purity of
intention.

- Sensory perception of the altar space in both mosques is the influence of the visual index :
i of plaster materials, the spiritual index of Quranic concepts and the transnational index of :
i the Arabic Kufic script.
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Fig.3. Altar of Tabriz Grand Mosque

Wpo gol> dzmo (S yro

I =SV N R SO TP ESUC SO PV E e
Sl s adsl sl 5ol o, g (oo 030
ol el 4t 3ok ol ol gl (S
colal w o) 40 68 6,2 YY) L j0 o e
9o 03 e Sl Jooe 5L ol sl Gl
w288 o Ghlals 1f 5l los o o a8 laniz
Sl azlys 2L oo d5eome ol e Sy 4y
ds Gl Sow a S A a g bccwlon s
03— b_.wL.J Ceoyo d >l o wgh 5,0 Ve Jlu yo
(Omrani & Esmaili Sangari, 2007: 208)c—.ul
boye (Hlbl o904 asipe gy s Ol
(IS Judai o) 50 YIVO jo 7 ol (6l,lo 5 005
slag,as L (B s an ST ablan o

el amas g Ly

bl 5 ealds )l plyge Slidi jo ol polas s
y—as 25 lacl e o D18 slaaiS jaein
g3 el o lools 4| sliio bl
OloBy  —wyp 4 (Salmani Qazvini, 2017)
odﬂ_m) w U_“ 4 g d_._‘>|b).: ‘_s_:l:zl.»‘)_.a.c g_)‘)_'xn
u_..v{.' 9 JLMJ uLo..Q a4 ‘fl.?v.l." 3)5\5 LsLCbg_J‘)DLA s
Lﬁbu‘ )‘ k_s_.aJt.a ‘rlj R ‘;QDL.» 0,99 6Lﬁu‘).>r.a
A 5o ks B )

Ay oo b5 A coad pladl wladlas ag a5 L
0a—lo3l slodiges Lgis 4 S 0 Sy0 5 3 i xol>
S Ol_?gl.‘:)ﬂ uL._..J o wl.zb‘ sloaol,>e
Q_’;:’>|.>),; O ygme = ‘Q_G‘AO_.)“B 48,5 laL?;E‘ O
Syl caclae oS adlas go—dg0 4y

G+ (M9

QJ‘“"5) dJlio U_“ 5o oo Szl d_..a:u LJ‘"?)
GO (s tiome Ll 5l ool ] Uy ks 5 ko
Ll )‘ s rl.‘?:l)‘ 0,99 a Jaﬁ_ufo ..\_s).nj)_u.u
g Loa S l)ls g o090 0, 84y amie S, 0
Gk 5l oMbl g pslaax L e 5 oy aasleass
5 610 pnSe 5 s lalllas g glasbiulsS Lol
B bybas g9 5 Sl (=28 (sod—ul 5 (2L
‘Ssl_wL....u d_vﬁ—oa 90 B 3O l_bu|)m 4_:.3.'25)0 4_.3)
5;9_“45;‘4*“&@4_;‘;%.&»&5_.%&5)[_;50..\_“

$090 SLdige (ow )y
P ol e (B yxe

0,90 4o J09_>).A ‘) LT WY 4_..15‘ 6l_.4 Sl )J).u).@‘_w
ols e .Javadi, 1971: 132)asls o Semxlw
Sge 45 0B 0 )Lal 1 55 aalr w4 Al o
—at (5 b (5,22 FYV-F0V o Jlu o O—‘ ‘r'slol.}]
Mashkour, )l 3550l s deme o Sl SO
ok | G WNAY s s o (1971: 219
0dd yuesd p2 LB oye0 o Ly ol ol g3lwl
Ohgo 5o Olyess o 51 (Dibaj, 1974: 71) el
(Omrani & Esmaili Sangari, 2007: 208)c—ul
él.u‘ 6‘)105CA_M:| .‘054).47 Lr;L?LLt‘ 0,99 Ay Aot u‘)_‘>bo
P 9 Freslis slinia g ;e ouzme 4 (0l Jo b

oSy eSS b ccul pasilo Joz g e S5 ol



W30 9 39 gl @Ol wS b S 30 (Al axdline

FY—OF lwio /Y o jbows 1Y 099 . AFee by g wls

Ao el pe g 8 el szl o Lac e
LoacsS =518 amdge (b sloass olulis
Vo 5 gede o lidish e s o ol 5o
el ool azzlop Loyl 0,08
9 = gl doms Ol (et 4SS Jome
OLs5) saz 5V gl 53 o ol S e

el 00l oolo

o

:\ A P R B n”

Fig.7. The place of the inscription of the altar of Tabriz
Grand Mosque
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Table 1. The inscription on the altar of the Tabriz
Grand Mosque

Inscription
(image showing a
part therein)

The location of Peripheral wide margin

the inscription

Font Knotted Kufic

Content Verses 1 to 7 of Al-Mu'minun
Text of the P SOV IR N /PO
inscription S qo e

ple 8 oa sudll [ Giesall
Sl e o ally [ Topsts
Joslels 8530 o o dll5ler) 1555 5
() ] shaslo gzrs ) i iy [(F)
8 e =5 G 5 gl S 1)
SIS 5y Sl 08 [0 ] [msle 22

«Lon) Togoldl oo s
The announcement of the
salvation of the believers who
are humble in their prayers and
pay zakat (The importance of
mosque architecture and the

characteristics of mosque
architects)

The denotation
of the text
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Fig.4. Marand Grand Mosque plan
(Tabriz Cultural Heritage Archive)
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Fig.5. Marand Grand Mosque section
(Tabriz Cultural Heritage Archive)

Fig.6. Altar of Marand Grand Mosque
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Fig.8. The place of the inscriptions of the altar of Marand Grand Mosque

Table 2. The inscriptions on the altar of the Tabriz Grand Mosque

Inscription 1

The wide margin around the main part of the altar (Wlth a background of Islamic motifs) with

Location
45 cm width
Font Thuluth
Content Verses 18 of Al-Tuba, and a hadith from the Holy Prophet (PBUH)
Text oo 153555 ol gl gt AIU] i o 5 8 T 5 3all pBT 5 5 U1 el 5 ally (o oy alll Szl S LD »

WL e 501 5 L a Al dilasends 5 0o Yl 2l BB 5(VA) Cppaigll

The denotation of the text

Expressing the characteristics of the builders of the mosque in terms of believing in God and
the Resurrection and performing prayers and paying zakat

(The importance of mosque architecture and the characteristics of mosque architects)
Whoever builds a mosque for God, God will build for him/her a mansion like it in heaven. (the
reward of building mosque) (Wasa'il al-Shia, vol. 1, p. 2)

Inscription 2

Location Lower part of the peripheral wrde margin

Font Simple Kufic

Content hadiths

Text [ ] il Ll 0l Y1 L Yl 0gY 5 Y (> Y g ST bl g ] &l Y g ool g ] b [00]

The denotation of the text

Reverence and worship of god

Inscription 3

On the large crescent arch of the upper facade of the altar

Location

Font Thuluth

Content Construction number and the ordering ruler

Text o loncs 3 il 5 ol 5 aSle s 5 0ley gyl oVl OBy Sl il Ualdl al¥T J5lg3 oy 0 »

«(YYY)

The denotation of the text

Inscription 4

(Importance of building mosques in the the eyes of Ilkhanate rulers)

Location Inside the upper arch

Font Thuluth

Content The name of the endower and the conditions of the custodian of the mosque

Text Carlys € ol dgema (ol o chonll sl 2yl o ol sl el ipn e 555 Jla on iy

The denotation of the text

The importance of endowment as income source of the Islamic government and pointing to the
moral beauty of custodian humbleness in the phrase “humble servant”

Inscription 5

Location

Between the pillar capitals
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Table 2. The inscriptions on the altar of the Tabriz Grand Mosque

Font Reqa
Content The craftsman of the altar
Text S S plla pdilloe Joe

The denotation of the text

The deed of the humble servant: referring to the purity of intention of the religious artist

Inscription 6

On the lower triangular arch of the altar

Location

Font Thuluth

Content Prophetic Hadith

Text 4 e o oy ol @iy e of gl 880G sl e Y1 e adadil ol pl o 131

The denotation of the text

When humans die, the effects of their deeds will be stopped except in three cases: a persisting
charity that remains, a knowledge that was bestowed by him/her and benefits the people, and a
surviving righteous child that prays for him/her (Wasa'il al-Shia, vol. 13, p. 292)

(Architecture of mosque as a rewarding deed)

Inscription 7

Location Top and bottom of the altar pillars

Font Kufic

Content Holy names

Text ) Sl

The denotation of the text

Meaning: Reigning belongs to God.

The figure of the ring of Hazrat Ali (AS)
(Wasa'il al-Shia: 5/78, Bihar: 42/68, Ayoun Akhbar al-Reza: 2/56)
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Fig.9. The margins of the altar of Tabriz Grand Mosque
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Fig.10. The margins of the altar of Mara-l-ndﬂ Grand R
Mosque

Fig.11. The rosette figures between Islamic motifs of
Tabriz Altar
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Table 3. Comparison of the designs of the altars in grand mosques of Tabriz and Marand

Types of motifs Figures from Marand  Figures from Tabriz Analysis (similarities and differences)
Grand Mosque Grand Mosque

Among the main features of Ilkhanate altars is the
wide margin (face) above the altar with Islamic
motifs and stuccos. This feature is executed high
width in the altar of Marand Grand Mosque, but with
a smaller width in the altar of Tabriz Grand Mosque

1. inscription
facades

2. facade Islamic
motifs

The facade of the altar of Marand Grand Mosque is
much more prolific, delicate, more embellished and
has great prominence, but the fagade of the altar of
Tabriz Grand Mosque is much simpler.

3. motif of corners The corners of the altar of Marand Grand Mosque
are decorated with Islamic motifs with the interior
symmetrical plastering of the leaf design, but
unfortunately the decorations and motifs of corners
of the altar in Tabriz Grand Mosque have collapsed

and have taken simple figures in recent renovations.

The lower arch of the altar in the Marand Grand
Mosque has been crafted in a triangular form. The
smaller inscription on the crescent-shaped arch of
the Tabriz Grand Mosque, which had collapsed, has
been restored in flat form with Islamic designs.

4. arches

One of the similarities between the two altars is the
! presence of two arched facades with Islamic motifs
" is the Islamic stuccos that are beautifully plastered
| in symmetry and prominence

5. motifs of arches

The altar of Tabriz Grand Mosque does not have a
pillar, but the altar of Marand Grand Mosque has
pillars plastered with pot-shaped upper part of
Islamic designs (vine leaves), stuccos and Kufic
scripts in pedestal and capital with a special
elegance. The sole application of geometric design
in the forms zigzags is also used in the pillars.

6. pillars

LN B

M o

Plant motifs mostly used in Pre-Ilkhanate era, such
as Islamic scrolls and snakes, along with elephant
hose motifs and dragon mouths, are evident in
Ilkhanate stuccos, except that they are carved with
more elegance, delicacy and complexity during this
period. In this period, in addition to the usual plant
motifs used by the Seljuks, the floral motifs of
rosette, lotus and meander, ring motifs, reverse
heart, plant ivy are also used in stuccos. Such motifs
are more observed in the margins of the altar of
Tabriz Grand Mosque than the altar of Marand
Grand Mosque.

7. Islamic margins

1
[>
i
|

of

The text of the inscription on the wide edge of the
altar in the Grand Mosque of Tabriz is interrupted
by the presence of a decorative form similar to the
term "¥" which is inclined at an angle of 45 degrees
and then continues horizontally and again in the
opposite direction, runs along the altar with the
symmetrical form of the motif. Yet, the altar of
Marand Grand Mosque lacks this decorative form in
the corners of the inscription and the verses
themselves have rounded the altar.

There is no deep chasm in the traditional design of
Seljuk and Ilkhanate altars; In this regard,
similarities can be traced in the geometric
decorations of Iran in the Seljuk era and in Ilkhanate
stuccos, as the presence of hexagonal renders is
evident in different parts of both altars.

8. corners of
inscriptions

9. Hexagonal
stuccos
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iis a research area that addresses and develops the words to understand modernization in
i terms of exchanges between various places, governments, and nations. In other words,
ithe current research does not intend to consider language as a comparable object with
{architecture but uses the literature translation as a metaphorical concept to construct the
g'words of this discourse through linguistics. The linguistics theories provide a discourse
i space that leads to understanding the nature of translation and intercultural exchanges as
i an extensive phenomenon.

ETHODS: The current study has used translation as an interpretive method in cultural
; discourses. Then, the definitions used in the specialized texts and the search related
ito the translation concept were reviewed in the linguistics and non-linguistic texts. Finally,
%in the theoretical foundation of the research, the considered definitions of the authors
§re|ated to the translation in architecture were concluded. In the case study section, 40
i samples of the residential architecture in Iran and Turkey, the translation methods in the
i residential architectures of Iran and Turkey were analyzed. Then, the analyses related to the
%translation methods in the residential architecture of these countries were studied. Finally,
i the definition of the translation in the construction of a new tradition in the residential
i architecture of the 1930s in Turkey and Iran was developed. The method used in the first
i section of this research was the research review, which is the subset of the meta-analysis
review of the research. In the second section, the qualitative research method and content
ianalysis were used to identify the translation methods in the residential architecture of
ilran and Turkey.

INDINGS: Despite the lack of theories on translation in architecture, translation is a

part of the architectural design process. The translation in architecture can be raised in
i relation to the transformation of the plan to the building, from a diagram to the project,
§:from a place to another, from different areas of architecture, and from text to the image.
i1t is necessary that the concept of the translation is distinguished from the concepts such
i as transportation and transformation, that at first glance, these concepts might be very
i similar. However, the terms, such as transportation, exports/imports, or circulation, have
Ethe implication on the movement from a place to another so that they are not necessarily
i subject to the change during this process. Although the transformation is the embodied
iidea of the change, this change does not necessarily require transportation, but it can
i cause the transformation at the time and without changing the place. Here, translation
means understanding the transformations during the transportation process.

ONCLUSION: In general, the mainstreams of the residential architecture of the first
: Pahlavi era in Iran and Turkey can be explained as follows: first, continuing the housing
i of the late Ottoman period in Turkey and Qajar period in Iran; second, the integration of the
i traditional architecture into European housing; third, the modern housing. Investigation of
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Extended ABSTRACT

?the abovementioned ideas shows that two concepts play a significant role in the formation

i of the new architecture in this period: restoration of the tradition and construction of
i a new tradition that cut the relationship with the legacy of the past architecture. The
i concept of restoring the past traditions in the architecture can be discussed in two ways
{in the residential architecture as follows: one emphasizes the role of the vernacular
architecture in the formation of the new architecture (The housing of the late Ottoman/
i Qajar periods) while the other emphasizes the classic architecture of the Ottoman/Qajar
i periods or New-Islamic architecture (Eclectic housing). These different approaches looked
i for the restoration of the past traditions in the architecture and tried to prove the power
of the past architecture of these countries in the formation of modern architecture. The
second concept, the construction of a new tradition in architecture, focused on ideas such
as realism, truth, and freedom of architecture. The modern Turkish and Iranian architects
i both emphasized the purity and clarity of the past architecture and the simple and non-
ornamental lines in modern architecture. In the late 1930s, the approach of developing a
i new tradition in residential architecture was based on the translation theory of modernism
in the west through methods, such as spatial assimilation, adaptation to the urban fabric,
i and alienation in the urban environment. Based on the cultural context and the degree of
change, it directs the residential architecture of this period towards homogeneity under a
i hegemonic power or introduces a new and strange idea to a cultural context, resulting in
i maintaining the local norms if it wants to adopt the included and new subjects.

i HIGHLIGHTS:

- Explaining the theory of translation in residential architecture and the city of the Pahlavi
i period and the First Republic.

i - Comparison of translation methods in linguistic and non-linguistic texts.

i - Theoretical approach in comparing the residential architecture of the first Pahlavi period
in Iran and the first republic period in Turkey.
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Table 1. Theories of Translation

Text

Linguistic texts

Non-linguistic
texts

Theorist

Walter
Benjamin

Theory of Translation

Translation is an essential quality for a text because it ensures the
translation of the life of the text for the realization of future
generations and places. The translation is a means by which the
"kinship of languages", not their different natures, is revealed.

Concepts

Literary

Eugene Nida

The translator must have a reproductive approach to the language
in order to create the target text through it. Formal equivalence:
attention to the form of the text. Dynamic equivalence: the most
natural form of message and attention to the culture of the
recipient of the text.

Literary

Antoine Berman

In translation, any foreign text must retain its strangeness in the
target language and no changes must be made in the translation in
favor of the target language because meaning is transmitted
through the form.

Literary

Henri
Meschonnic

"

Translate is "working on signifiers and forms". A translation
whose purpose is only meaning and utterance is an adaptation in
advance. A real translation is a kind of "translation-text".

Literary

Jacques Derrida

The translation is not just about transmitting meaning. The
meaning is constantly distorting and dispersing. The Relationship
between the Original Text and the Transliteration is like the
relationship between life and survival, the original text continues
to live beyond its death in the translation.

Literary/Artistic

John. C. Catford

Robin Evans

The translation is an interlinguistic operation of replacing a text
in one language with a text in another language. He considers the
equivalence at the center of his approach to the practice and theory
of translation. Textual equivalent and formal correspondence.

It is part of the architectural design process, which is about
transforming from design to building, from diagram to project,
from one place to another, from different areas to architecture,
from text to image.

Artistic

Artistic

Michael Ball

It is a very important metaphor as the idea, concept, and mode of
interpretation in visual and cultural arts. Modern and
contemporary theories describe the translation of metamorphosis
and visual, historical, social, and individual changes.

Artistic

Esra Akcan

Interactions between places or the two- or multi-faceted
transmission of ideas, technology, information, and images that
create processes of change. The translation is any cultural
mainstream that is transferred from one place to another and
change appears under this transitional process.

Artistic
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Table 2. Translation in Architecture

° Architectural texts Literal translation Adaptation
=)

g Concepts of architecture Equivalence Calque

9 . . .

= theral:y Theories of architecture Literary translation Modulation Polysemy
S translation methods

z Emprunt Syntagmatic
= T P
= Assimilation Ambiguity
S . P

5 Visual The movement of ideas Translation Adaptation

w . . . . . . . ok

= . Principles of space construction methods in Assimilation

= translation architecture

3 Architectural styles Alienation™”

* Adaptation to the target culture and community, Adaptation often involves removing, adding, manipulating, and sometimes updating

architectural spatial elements.

™ A process that makes individuals or groups of different ethnic heritages be transmuted in the dominant culture of a society. Assimilation is
in fact the most intense form of culturalization; Although assimilation may be applied by force or voluntary, it rarely results in a complete

replacement of the dominant ethnic and racial culture.

ok

Losing or disconnecting from something, the interdependencies between people and what they produce break down.
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Table 3. The translation methods in the residential architecture

Translation in residential architecture

Area Translation methods

City Adaptation to the urban fabric: response to the modular network was the house’s orientation towards
street. Therefore, the traditional distinct between the public and private was lost. Finally, accepting this
new approach that led to a new definition of the house adapted to the urban structural changes, a new
definition of the house adapted to the new urban structural changes.

Architecture  Spatial assimilation: In fact, it is the most intense state of  Structure of the Arrangement of

culturalization. In modern houses, the central courtyard was
rarely located in the center and spatial elements such as the
courtyard, open and semi-open spaces, porch, terrace in the
outdoor space and the central (middle) platform in the interior
space were as assimilated spaces and replaced by the
functional features of the courtyards in a traditional house.

Alienation in the urban environment: Modernization in
Western culture manifests itself in unusual forms as
alienation becomes a term for the modern human. In the
rectangle fabric of the cities of Tehran and Ankara, only the
curved surfaces of the cubic apartments could be a new
extreme form. This visual alienation, like a circular window,
raises more awareness of modernization.

plan the plan
Plan
Open and semi-
open space
Structure of the Porch
facade
Structure of the Arch

plan

Structure of the
facade

Circular winnow
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methods: Adaptation

Table 5. Translation
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Description

- The first master plan of Ankara by Herman Johnson in 1928, the first master plan of Tehran in 1965 by Farmanfarma
and Victor Grun. In the master plan of Ankara, Johnson followed the French model of the city-garden, which often
referred more to the German garden-city theory than to Howard's garden-city theory, or to the social tendencies of the
German Green City Association. Almost thirty-five years later, the Tehran master plan used the concepts of new British
settlements, regardless of their social goals. Howard's ideas and theories were seen as the intersection of nineteenth-
century idealists and twentieth-century planners.

- The ratio of mass density (building) to open space (street or yard) in the new fabric was less than traditional fabrics.
The adaptation of the houses to the new modular urban network led to the formation of houses facing the street and the
elimination of the principle of separation between public and private areas in traditional houses (extroversion), which is
part of the process of adapting the residential fabric to the new urban model.

- The cities of Tehran and Ankara In the 1930s, a new urban model was formed in accordance with the old and organic
core of these two cities.

- Adaptation to the pattern of land parcel is one of the important factors in determining the type of house architecture in
these two cities.

- In Ankara, Johnson divided residential areas based on social class using large green spaces (French model of garden
city)

- The concept of adaptation as part of the translation process in the structure of the cities of Tehran and Ankara, first: the
adaptation of the new urban model to the old core. Second: Adapting the architectural structure of the house to the urban

modular network.
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Table 6. Translation methods: Spatial Assimilation

Iran Turkey

Assimilation

- The central courtyard became the middle courtyard and then the side courtyard, and the built pat on
one side was continuously designed and built. The land was divided in such a way that the plots were
placed next to each other in an urban block, and these blocks emerged in two forms.

First: There was an urban block between two routes or streets and the building was provided with light
and ventilation from both sides.

Second: urban blocks were such that to reduce the level of the communication network in relation to
residential lands, two-building units or two plots of land were connected from northern and southern
parts (or in some cases eastern and western), and in the route, there was one for northern units and
another to access the southern units, which is a kind of adaptation of residential blocks to the new urban
structure.

-New urban fabric was often developed in the form of grid network in which the neighborhood structure
did not emerge and the modern houses became independent and extrovert.

- The central courtyard of the traditional house was rarely Icated in the center of the modern house due
to using extensive gardens infront of or beyond the house. In contrast to the tradiitonal hosue, in the
modern house, various and diverse functions in the central courtyard cannot be seen but this functional
diversity in the spaces, such as yard, terrace, porch, sleeping porch are as the assimilated spaces and
replaced the central courtyard. The assimilated spaces in a modern house plan are a substitute for or
equivalent to the spatial process in the translation process in the modern house plan structure.

A ] e
d}}_':!.i

- Residential units were no longer in the form of single-core and independent, and several independent
units located on top of each other with open space and some other common spaces and areas were
formed.

Open and semi-open spaces such as balconies and terraces have replaced some of the functions of the
yard in the traditional house. These spaces in the modern house plan structure are part of the process
of changing the organization and distribution of land uses. These assimilated spaces, as transitional
spaces that connect the interior and exterior space, led to the formation of a new type of independent
residential units and the transformation of introverted to extroverted residential units in the new urban
fabric of Ankara and Tehran.
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Porch

Table 6. Translation methods: Spatial Assimilation

- The mass of the modern house, unlike the traditional house, is concentrated and without a courtyard
and a central courtyard, and finally, the mass of the modern building has been extended in the
surrounding space.

- The central platform can be seen in the plan of the modern house, which is used to organize functional
programs in the plan, unlike the central courtyard houses, where the central courtyard has been an
element for organizing in the plan. The central platform is an assimilated space and an alternative to
functional communication in the plan of the modern house.

- The center of the yard in the traditional house has been replaced with a central platform in the new
model of the house. Similarly, the open space or the yard would not be located in the center. When its
orientation was exactly or almost to the south, the sunny side of the house was the main part and was
often built on two floors where the ground floor was usually the location of living spaces and everyday
functions, and the upper floor was used for receptions and other similar activities. In the physical
structure, the modern courtyard and the central courtyard have been destroyed, and the mass has been
extended in the environment, which has increased the emphasis on the interior spaces in the modern
house plan.

- In the spatial structure of the modern house, platform, the entrance hierarchy, privacy in public and
private spaces shows the connection with the (local) architectural past of Turkey and Iran. The spatial
organization structure of modern house plans in these two countries is in two forms: the central platform
and the external platform, which has a two-way relationship with the past architectural tradition of
these countries. The hierarchical system at the entrance of the building reaches from the entrance to the
partition space that this transitional space is connected to the interior spaces from three sides. The
separation of public and private spaces can also be seen in the plans. This past influence can be
considered as a kind of transaction or transfer of traditional concepts in organizing the modern house
plan.

-The modern porch is as an assimilated element for the traditional porch.

- The main and important spaces behind the modern porch and service and secondary spaces are
designed and built away from the open space of the porch.

- Lack of division of the facade and the area of many spaces that were located individually in the
facades of traditional houses, such as three-door, five-door, and seven-door rooms, which ultimately
caused uniformity and ambiguity in the facades of modern houses.

- Modern porch as a spatial element and interface in the facade and functional plan of the house to
connect the inside with the outside of the building (nature). This assimilated spatial element is a kind
of extroversion in the structure of the modern house facade.
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Structure

Arch

- The forms of modern residential architecture of the 1930s were fundamentally new and novel, and at
first glance, this formal language attracted the attention of viewers. However, the organization of the
plan and function of residential houses was not much different from the previous decade.

- In the general organization of the plan, the circular spaces were allocated to the living room. Since
row windows were one of the features of modern residential architecture, Turkish and Iranian architects
also tended to use them in their projects. The row windows can be seen in the external facade in many
circular spaces.

- In the edge fabric of Tehran and Ankara, only the curved surfaces of cubic apartments could be a new
extreme form. This visual alienation, like a circular window, raised more awareness of modernization.

Alienation
Plan Structure

Circular window

"B

The majority of the early twentieth-century architects associated the circular window with
technological issues and considered it a way to demonstrate functionalist and technological rationalism.
The circular window is a direct reference to the aesthetics of the machine era of the early twentieth
century. The circular window is, on the one hand, an indirect reference to the technological tools that
modern Western architecture has consistently promoted, and on the other hand, a symbol of
modernization.

Circular windows in modern residential architecture of the Republic and the first Pahlavi period had
similar references to the fact that organic forms are associated with symbolic and industrial ideas. The
idea of modernization was formed using organic lines and circular windows as a sign of the machine
era in residential architecture.

5. Assimilation
6. Adaptation

7. Integration

8. Appropriation
9. Strangeness

10. The Architectural Uncanny
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1. Translate
2. Transfer
3. Translations from Drawing to Building
4. Weimar Siedlungen
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within cities that are polluted, battered, abandoned. These zones have different potentials,
i such as access to urban equipment and facilities. In practice, the redevelopment of these
ilands may be associated with challenges such as the type of ownership, accessibility, and
i economic viability, etc. Measuring and ranking their redevelopment capacity can be an
g'important planning step in returning these lands to the urban development cycle. In the
i past, Yazd city had some factories and active industries that are now located within the city
idue to the urban growth and expansion. Currently, these sites are abandoned and have
i environmental pollution. These sites lead to many social, economic, environmental, and
landscape issues. These issues include reduced social security, lack of a sense of belonging,
i reduced desirability for settlement in these lands, devaluation of land, adjacent municipal
i waste disposal sites, unpleasant urban image, and spatial discontinuities. Therefore, the
i main purpose of this paper is to evaluate the redevelopment capacity of the abandoned
lands (former Manufactory - Industrial Lands) in Yazd city.

ETHODS: This research is an applied type of research. The research employs a
H descriptive-analytical research method, and the data is collected by bibliographic
i study and interviews. Delphi, ANP, Super Decision, and Arc GIS software were employed
i for data analysis. In the first step, the criteria and the indices are extracted from theoretical
{literature. The criteria and indices have been scored by Delphi method, and accordingly,
gthe weight of each criterion is defined by the ANP method in the Super Decision software.
iIn the next step, industrial zones of Yazd city were recognized on the basis of weighted
icriteria in Arc GIS software. Finally, Yazd industrial zone redevelopment capacity has
ibeen achieved in 5 classifications (very high development capability, high development
i capability, medium development capability, low development capability, and very low
development capability).

INDINGS: According to the results of the network analysis process in Super Decision
;B software, thefollowingcriteriaare prioritized: 1-Site physical status with 0.451 coefficient
i of significance, 2- Economy with 0.387 coefficient of significance, 3- Infrastructure with
$0.161 coefficient of significance. Respectively, location in the city (0.223), owner willingness
Eor activity status (0.220), access to a network of passages (0.118), quality of buildings
£(0.117), area (0.114), ownership (0.094), price (0.036), access to public transport (0.033),
i burnout status (0.027) and access to utilities (0.013) are significant sub-criteria. The results
ishow that the lands in the middle and central texture of Yazd have very high and high
i development capability, which indicates the importance of the location in the city. The
lands that have the highest redevelopment capacity have the best access to the pathways.
i Therefore, location in the city, owner willingness (activity status), access to passages and
iareas are of high importance. Also, the low ratio of highly developed land area to total
{land area (35.8) indicates the low redevelopment capacity of manufactory-industrial lands.
i These results can help urban planners and managers prevent unnecessary growth and
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?expansion of the city in the future and mitigate the low density and urban dispersal.

ONCLUSION: Redevelopment of lands is a complex and multidimensional process in
: environmentally deprived sites with urban facilities and infrastructure. This process
i requires supportive laws and regulations, social participation of owners, citizens, and
i attention to outreach projects. Most redevelopment projects are costly at first, but if
i redeveloped to suit the site’s features properly, it will bring economic benefits in the long
run. This approach can respond to the cities’ need for growth and development due to
i population growth and urbanization and inappropriate use of urban land, leading to good
i land management. It can also bring vitality, dynamics, social identity, and quality of life
back to inefficient urban areas and contexts.

{ HIGHLIGHTS:

- In order to weight the criteria, Delphi technique and network analysis process (ANP)
i method have been used.

- Criteria of physical condition with indicators of location, area, quality of buildings and
i dilapidated status compared to the criteria of economy with indicators of owner readiness,
i land price and ownership and infrastructure with indicators of access to the road network,
 facilities and public transport are important There is more in the redevelopment of
abandoned lands.

i - The ratio of land area with very high and high development capability to the total of
i Manufactory - Industrial Land in Yazd is equal to 35.8%.
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Table 1. Definitions of brownfield from different sources

Resource
(country, researchers)
Beames et al., 2018

Definition

The term “brownfield land” usually refers to sites in a developed urban area with a former
industrial and contaminating land use. In the late 1990s, a cleanup policy was made to reuse
those lands and reduce the risks of contamination. However, in recent decades, the reuse of these
lands consistent with sustainability and the utilization of their social and economic opportunities
have been on the agenda of cities.

Bardos et al., 2016

An abandoned land is a hidden source of sustainable land management. Its presence provides an
opportunity for new developments in the urban environment in response to the needs of a
community.

EPA, 2011

Brownfield land is used for industrial purposes or certain service functions. Such land may
contain a small amount of contamination and waste (low or hazardous). And there is the potential
to eradicate its contamination and reuse that land.

American Planning

Association (APA), 2004:20

The term “brownfield land” is used to describe all abandoned spaces or places where
redevelopment is complicated by the presence of contaminants. These contaminants can include
diesel, fossil fuels, asbestos, acids, etc.

Waurtzler DiL.uigi, 2007:1

Brownfield land covers sites that can be redeveloped and reused. There are already contaminants
or the underlying cause of the contamination in those sites.

NCSL, 2010

Brownfield sites are usually desolate or industrial or commercial lands with contaminants that
may affect their future use.

Caves, 2005:26

The brownfield sites are usually considered to be surfaces that have been unused or abandoned
for a long time. They usually have worn-out properties. These sites have remained because of
the movement of industries from within the cities and their central areas due to changes in
technologies and methods of production and transportation within the cities.

Pizzol et al, 2016

A land whose former use has been altered, affected by surrounding land, abandoned, or less used.
All or most of brownfield land is located in developed areas. It suffers from contamination
problems and needs intervention to be reutilized.

Ahmad et al, 2018

In defining brownfield land, various terms have led to complexity. Communicating and
summarizing several infected, dangerous, underused, and vacant words in one “brownfield” term
are also a misconception. This type of land not only suffers from the environmental
contamination but also leads to urban land shortages, increased crime, economic and social
inequalities, etc.

Tarawneh, 2015

Brownfield land can be classified into three categories: abandoned, vacant, and contaminated
lands. Mines, large unfinished projects, and prohibited uses can be considered as abandoned and
contaminated lands. Also, the remains of construction projects and surrounding land uses can be
placed in the category of vacant lands.

Ahmadi, 2014: 3, as cited in
CABERNET Institute in

the European Union

The term “brownfield land” refers to spaces that were previously affected by its former use and
surrounding land and are now abandoned and vacant. It suffers from some real or obvious
infections. Brownfield sites are generally located in developed urban areas and need intervention
to be reused. The utilization of these lands can act as an economic stimulus at the district and
neighborhood scale, directly and indirectly, create employment, and remove environmental
pollution and take steps to improve the environment.

Cowan, 2005:40-41

Brownfield land is used as a contrasting term for green land. Brownfield sites are suitable for
relative density and use existing resources effectively compared to new developments or
undeveloped ones. They are often difficult to redevelop due to fragmented ownership, poor
service and transportation systems, and environmental pollution. Since 2002, the UK
government has preferred to use the term “previously developed land (PDL)” for these sites.

Nozari & Esmailpour,
2016: 24; as cited in the
Canadian Real Estate
Association (CREA), 2007

In Canada, the term brownfield land refers to abandoned, vacant, or unused industrial or
commercial property whose previous activities have led to contamination in these areas and
hence the potential for radar redevelopment. These sites are estimated to be between 20,000 and
30,000, scattered throughout Canada, and many of which are being prepared for redevelopment.
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Table 1. Definitions of brownfield from different sources

Esmailpour et al. 2014: 3

The term brownfield land was first introduced on June 28, 1992, at a state meeting hosted by the
Congress of the Northeast Middle East Coalition. In 1994, the Clinton administration introduced
an incentive tax on brown land to accelerate the city's clean-up and development. The Clinton
administration announced a national partnership for these lands. In the same year, the US
Congress allocated a budget for these lands.

Brownfield sites in the old part of the city, which in the past had industrial and commercial land
use for various pollutants, as well as barren and abandoned land in the old part of a city which
became garbage dumps, addicts' hangouts, etc., because of inattention to their situations.

Brownfield land related to industries and factories that have entered the legal area of a city due
to the expansion of the city: These factories have either continued to operate or have closed and
become inactive, separating different areas of the city.

Rural and suburban brownfield sites that have entered a city due to the expansion of the city:
These lands, which are almost like factory brown lands, have been located in the city or within
the legal boundaries of the city due to the growth of the city, and sometimes the municipality
may not have considered them as an urban area in its plans. Ecological groups of people living
in financial and economic poverty live in these sites. These areas do not have good conditions in
terms of quality-of-life indicators.

Taghvaei et al. 2015: 18

It is difficult to determine the number of existing brownfield sites because of the variety of
current definitions used. Landowners and municipalities are reluctant to describe properties as
brownfield sites with the stigma of contaminated land. Mayors are worried that the publication
of the exact number of brownfield lands can put them at a disadvantage compared to cities that
do not release this information. Of course, in recent decades, academics have been well-advised
by policymakers on the definition of brownfield land, which is now known as previously
developed land (PDL) (whether or not it is contaminated).
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Table 2. Criteria and indicators for measuring the open capacity of abandoned land development

Criteria indicator sources
Physical Quality of buildings  Northeast-Midwest, 2001/ City-Parish Planning Commission, 2004/ Banihashem,
age Server, & Ziary, 2014
Area
Activity Current land use Caves, 2005/ Banihashem, Server, & Ziary, 2014/ Mc Connell & Wiley, 2010/ EPA,
Performance 2015
incompatibility
Activity status
Texture geographical New Port City Council, 2009/ Listokin, Walker, Ewing, Cuddy, & Cander, 2006/; Otak,
pattern location 1999/ Fang fang,2007/ Loures, 2016
Background and
texture type
Urban Access to municipal ~ Northeast-Midwest, 2001/ Enger, 1997/ Florida Department of Community Affairs,
infrastructure facilities 2003/ Aly & Attwa, 2013/ Allan, 2001/ Enger, 1997/ Comprehensive Infill Guideline,
Access to public 2015/ Yilun et al, 2019/ Loures, 2016
transport
Distance to the
network of passages
Risk-taking Natural hazards Listokin, Walker, Ewing, Cuddy, & Cander, 2006/ RERC, 1982/ Fang fang,2007
Economy Land prices Otak,1999/ Northeast-midwest,2001/ Fang fang,2007

Ownership

Fang fang,2007/ Server, & Ziary, 2014
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Table 3. Status of criteria and indicators (sub-criteria)

Criteria / Index Score Percentage Spatial Display
Distance to the network of passages )
<200 5 6/38 o4
200-400 4 17/4
400-600 3 10/9
600-800 2 15/8 <
>800 1 5/16 e
Distance to the bus station
300> 5 9/96
300-600 3 11/8
600< 1 72/5 B
N
74
- T
—po
B Verymuch
Status of utilization of municipal sewage network D
With sewerage network 5 26/2 r '-\"‘
With sewerage network 1 73/8 Vs “7‘
..,3(\
gt 4
B Verylow
B Verymuch
Quality of buildings
Maintainable 3 57/9
Repair 4 13/08
Destructive 1 6/54
B Destructive
Location £
Middle texture 71 < N
Central texture 4 8/09 3 K
External texture 1 84/7 : '
g
’
Land price
500000-1000000 5 62/3
1000000-2000000 3 13/08
>2000000 1 24/6
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Table 3. Status of criteria and indicators (sub-criteria)

Criteria / Index Score Percentage Spatial Display
Ownership o
Governmental 4 8/2
Personal 2 92/5
Endowment 1 0/93
Public benefit 5 2/8

.
it L

| L

Owner readiness (Activity status)

With activity 1 63/55
inactive 5 36/45
Area
200-1000 1 42/36
1000-50000 3 55/45
50000-100000 4 0/93
100000-200000 5 0/62
200000-267509/866205 2 0/62

Table 4. Final score of criteria and indicators

Criteria Indicator
Economy 0/387 Ownership 0/094
Owner readiness (activity status) 0/206
Land prices 0/036
Physical condition 0/451 location 0/235
area 0/114
Quality of buildings 0/117
Burnout condition 0/027
Infrastructure 0/161 Distance to the network of passages 0/118
Distance to the bus station 0/033
Access to municipal facilities 0/013
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Table 5. Capacity redevelopment of Manufactory - Industrial Land city of Yazd

Capacity Area(Hectare) Percentage
Very low development capacity (1) 11/7680434711 18/9
Low development capacity (2) 44/2561304137 22/4
Medium development capacity (3) 13/32241442624 22/7
High development capacity (4) 50/5106649866 25/2
Highly development capacity (5) 28/1895145824 10/6
s -
S . , -
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: According to the International Energy Agency, the
Received 2020/08/03 construction sector accounts for more than 33 percent of total energy consumption per
Revised 2020/09/21 i capita as the largest energy consumer globally, while in Iran, the share is accounting for 40
Accepted 2020/10/18 i percent. Meanwhile, the loss of nearly 11 percent of electrical energy while transmitting
Available Online  2021/12/22 {it through grid lines to cities has led to the rapid growth of a decentralized generation of
i electricity at end-use through building integrated photovoltaic (BIPV) systems over the past
Keywords: gﬁfteen years. Exposing to the Sun, facades have great potential to supply the electricity
Facade Integrated Photovoltaic ineeds of energy-efficient buildings using photovoltaic panels. However, the improper
Combined Envelope i orientation to the radiation direction, especially in summer, reduces the efficiency of
Flat Reflector PV panels integrated into the facades. Aiming to increase the efficiency of the southern
Genetic Algorithm BIPV’s facade, this research introduces an optimal combined pattern of PV panels and flat

Electrical Efficiency i reflectors as an integrated system capable of improving both the intensity and the area of

i solar irradiation on panels.

.................................................... . ETHODS: The research has an applied approach, and the method of the research
Use your device to scan is founded on experimental and simulation models. Research tools used in the

and read the article online

istudy process include descriptive geometry to analyze solar radiation and reflection
§on the panels, study models to consider the reflections, and Grasshopper plugin in
iRhino software environment as a parametric tool to simulate the proposed integrated
i envelope. Ladybug plugin has also been used to extract solar radiation properties from
i the climate information file generated by Meteonorm software. At first, the experimental
gand analytical method was used to find the best concept for the combination, and
ithen the logical reasoning method was applied to select the best pattern among the
i possible alternatives for a combined, concentrated photovoltaic facade. At the second
i stage, defining the constructing parameters, the proposed envelope is simulated aiding
Grasshopper software. The parameters are optimized using the genetic algorithm through
ithe Octopus plugin. At the third and final stage, input data, related to the index days,
i entered to the algorithm and optimization process was done so that the best values have
ibeen introduced for each input data to fulfill the research objectives. Then through a

Number of References

28 gcomparative process the best setting for each month, and finally for the entire year was
i selected and introduced.
(J :
i INDINGS: Having determined the optimum constructing parameters, the study
Number of Figures {0 calculated the proposed geometry output efficacy. The results showed significant
17 §increase in output power up to 87.38% in summer (June 21), 36.33% in spring (March

521), and 17.83% in winter (December 21) with an average of 46.44% during the year.
i The findings of the study addressed the six main parameters of the combined envelope
{influencing the efficiency. These parameters can be divided into two groups based on their

Number of Tables i effect. The first group includes lateral angle of side mirrors, lateral angle of underneath
7 i mirrors, horizontal depth of side mirrors with 52.75, 47.75, and 39.25 percent impact on
“surface area of radiation” and with 64.5, 39.33, and 51.75 percent effect on the “increase
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?in radiation intensity” respectively. The second group, meant, the number of panels in
i the vertical direction, side mirrors slope angle and the underneath mirrors ‘slope angle
i with 34.75, 23.25 and 18.75 percent of the impact on “the area of radiation” respectively,
iand 10.5, 15, and 13.7 percent of the effect on the “increase in radiation intensity” are
{ at the fourth to sixth order of influence on the proposed envelope- efficiency. It’s proved
Ethat changing the most vital parameters affect the amount of “increase in radiation” up
i 10 64.14% and cause 62.21% variation on “increasing the area of reflection” values while
§for the least influencing parameters, these items were calculated 15.85% and 15.90%,
i respectively.

ONCLUSION: Facades integrated photovoltaic panels have low efficiencies due to the
H non-optimal angle of the building envelope to the radiation, especially in summer. On
i the other hand, the need to design openings, particularly in the southern facade of the
i building, reduces the solar system’s efficiency by reducing the area of installable panels.
i In this study, the strategy of combining a flat reflector with PV panels in the form of a
i novel geometry was used to form the main idea to increase the efficiency of BIPVs. In
%this research, the two main criteria meant, radiation intensity and the area of reflection,
i were considered as objective functions in optimization. The results showed that using the
i proposed integrated system during the year will increase the radiation intensity by an
average of 38.8% and the reflection area by 46.70%. However, they will improve, in order,
up to 71.41% and 100.53% in summer. In other words, using the proposed model, about
30% of the southern facade surface can be allocated to openings, and at the same time,
i the irradiated surface during the year is considered equal to the total facade surface. The
i study showed that the electrical output power in summer, using the proposed model,
%will increase to 88%, and for the two seasons of winter and spring, it will be 17.84 and
i 34.36%, respectively. The study showed that the proposed geometry could be introduced
i as a practical solution to enhance the fagade integrated photovoltaic efficiency. So, it is
capable of generating more electricity, especially in the cold climate of Iran.

{ HIGHLIGHTS:

- An integrated envelope including PV panels and flat reflectors has the capability of
i enhancing building facades in generating required electricity.

i - Using a parametric geometry in an algorithmic simulation for the proposed envelope will
i provide the ability of assessing the capacity of combined envelope in any given time of a
year.

i - From the six main constructing parameters of the proposed envelope, the three including
 lateral angle of side mirrors, lateral angle of underneath mirrors, horizontal depth of side
mirrors have the main effect on the efficiency of the integrated envelope.
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reflectors (middle) and applying 4 flat mirrors (down).

( (Sathyanarayana, Ballal, kumar, & Laksmi sagar, 2014,
pp. 358,360)
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Table 1. Insolation properties during the equinoxes and solstices in Hamedan City (Latitude: 34.77°, Altitude: 48.51°)
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Fig.6. Using of triangle flat reflector for casting reflection as a combination concept (left) and drawing the reflection of a two
45°-sloped flat reflector with the lateral angle of 5° under the sun radiation on June 22, at noon (right).

Defined Dimenstonal Limitation
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(Aoumed for more clarification)

Fig.7. Various alternations of combining flat reflectors and PV panels in difined dimentional limitations: (a) Just using
horizental mirrors, (b) Using horizental and vertical mirrors, (c) Using horizental and sloped mirrors and (d) Just using
sloped mirrors.(Concept of combining reflectors and PVs, which shapes the form of the proposed envelope, has been shown)
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Table 2. Definition of independent and dependent variables of the research

Dependent Variables (Objective Functions in
Optimization)

Independent Variables (Envelope geometry and Reflection
Generating Parameters)

e Area of Reflection / Total Panels Area- First dependent

variable

e Increase in Reflection Intensity-
variable

e Area of Shadow Casting May created by Envelope

Component on each other -Third dependent variable

Second dependent

e Lateral Angle of Side Mirrors -LAoSM

Lateral Angle of Underneath Mirrors- LAoUM
Number of Panels in Vertical Directions- NoP-V
Horizontal Depth of Side Mirrors- HDoSM

Side Mirrors Slope Angle- SMSA

Underneath Mirrors Slope Angle- UMSA

PV Panels Fliat Retlector

o)

L AwLIM

Dhrectvon (MolP=H)

Mumiber of P

Mumber of Panals in Herizenial
Dirzction (MNoP-H)
Fig.8. Definition of generating parameters which make the case study as a combination of flat reflectors and PV panels

The arca under existing solar
radimtion-and no reflection

XA

The rea thut receives
reflection once

The aren thot receives [
reflection twice

HosM

UIPHCEs

Friday, June 215t 2019 (14:00:00)
Sun{All.&BAz )= 61.56,254.44(D)
Direct Normal Radiation=034 0(W/m2)
Amiment Temp.(DBT=30.3(.C)
Area of PV Panels=3 81(m2)
Arga Of Reflection/PV Panels™ Arpa=%83,06
Increase in Radiation=%79,15
Cell Temp.{Non-ventilated j= 39.48(.c)
Cell Temp.(Venlilated)= 37.13(.c)
Cell Efficiency(Without Rellection Non-ventilated j=%15.62
Cell Efficiency(Non-vantilated y=%15.71
\| Cell Efficiencyi Ventilated )= %159
4 Air Volume Behind Solar Envelope=1.06(m3)
= Qutput Power(Non-ventifated j=33.5715(Wim2)
"‘1 Cuitput Power | Ventilated J= 33.9781(Wim2)
3 Output Power(Non-ventiiated-Wilthout Reflection y=18.7390Wim2)
Culput Power ( Venifaled-Without Reflection )= 18.9558(W/m2)

Fig.9. An output sample of the written algorithm in Grasshopper which creates the proposed envelope and shows reflection
on it as well as the required information needed for the optimization process. A part of the envelope is zoomed to present on
the ability of algorithm in casting and calculating reflections on PV panels
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Table 3. Governing values of the proposed envelope simulated in Grasshopper plug-in

Site Information

Hamadan City (Latitude: 34.77°, Altitude: 48.51°; Above Mean Sea Level:1749 m)

Time of Simulation

June 21" at 14.00 O’clock

Envelope Parameters

LAoSM LAoUM SMSA UMSA NOP(H;V) HDoSM OPHOA HoCS* Dy D2

Values -2° 2° 41° 20° 5:8 0.02m 1° 1.70m  0.39m 0.lm
*Hight of Compound Surface
Genomes obiafned form the optimbation algorithin for
March 21 at 10:00 O Clack =
L[] i .,. | )
.0, 5587 107 6; 35,56 - 3‘
7 !
A

Amocunl OF incrcase in Rmlistion (%)

o W0 M N W N s T 80 90

I 110
Area Of ReflectionPanels Area (%4)

Fig.10. Method of finding the best genome for a given time among the answeres with no shading (left), and output of the
Octopus optimizer for 21st of March at 10:00; the darker cube the more optimized genome (right).
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Fig.11. The optimum answers (yellow ones) for June 21 at noon (left) and December 21 at 11:00 (right); (The orange
and green cube represent the best answers for the percentage of increase in radiation and area of reflection respectively)

Table 4. The Optimum Amounts of Proposed Geometry Parameters for each of the given hours in 4 seasons

Compound Envelope Parameters Increase in Area of Output Power Output Power
Radiation Reflection/ without Applying
g ® (%) Panels Area (%) Reflectors Reflectors
§ L % 2 % % z g < (W/m2) (W/m2)
2 2 32 85 = =
[ Z T 2 =
5 9 22 0° 3 0.09m 44 0° 234.83 108.01 6.47 21.85
g 10 -2° 2° 10 0.02m 32° 24° 107.04 106.32 18.91 39.67
E 11 2> 22 3 0.06m 32° 22° 97.36 122.71 26.1 52.44
6 12 2° 2° 3 0.04m 42° 24° 105.42 112.84 28.42 59.61
- 9 8 16° 3 0.09m 44° 0° 25.49 110.32 61.64 79.44
._%D% 10 14° 10° 4 0.0lm 50° 4° 28.13 96.02 74.36 98.66
%L‘-' 11 14° 16 3 0.09m 38 24° 31.13 134.35 81.37 111.17
12 16° 16° 3 0.07m 32° 22° 32.26 147.5 82.87 114.44
5 9 4° 28 8 0.00m 30° 0° 16.5 84.09 110.17 133.19
2 10 22° 30° 4 0.07m 46° 0° 18.48 112.8 126.62 157.08
= 11 24° 28 3  0.09m 40° 24° 22.08 119.44 133.98 172.39
12 28 28 3 0.07m 36° 24° 22.94 139.06 134.77 174.92
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Table 5. Yearly Outputs of Proposed Geometry when it’s adjusted according to the optimized parameters for the 21st
of June at 11:00 O’clock

Season Time  Increasein  Reflection Area/ Output Power Output Power Increase in
Radiation Panels Area (%) without Reflectors Applying Efficiency (%)
(%) (W/m2) Reflectors(W/m2)

9 19.99 70.02 6.33 7.62 20.38
= 10 71.92 101.23 19.33 33.62 73.93
E Z’ 11 97.37 122.71 27.36 55.02 101.10
E 2 12 93.67 108.17 29.88 59.08 97.72
~ Mean 71.41 100.53 20.73 38.84 87.38
_ 9 33.99 29.84 60.03 79.79 32.92
s 10 34.79 31.67 75.69 102.86 35.90
£ '§ 11 34.83 32.49 84.90 116.74 37.50
c%é‘ 12 34.62 32.60 87.65 120.88 3791
~ Mean 34.56 31.69 77.07 105.07 36.33
:’T 9 10.91 11.55 89.22 101.69 13.98
55 10 12.85 13.43 110.02 128.75 17.02
E é 11 14.31 14.78 121.13 144.44 19.24
z 3 12 14.76 15.15 124.27 149.08 19.96
g Mean 13.21 13.31 111.16 130.99 17.84

Table 6. The average annual output of the proposed envelope separately sorted by each month according to the best
parameters found for the summer on January 21 at 11 O’clock (to reach the best results, the average amount of 4
index-hours of the 21st day of each month has been considered)

Annual
Jan | Feb | Mar | Apr May Jun Jul  Aug Sep @ Oct | Nov | Dec Average
Average of the radiation
without applying Reflectors 834.58/886.63927.07941.95/941.20935.05930.48/927.18918.08/892.30/849.40816.38  900.02
(W/m2)
Average of the radiation gy 561075 311220.81419.61609.91602.81591.9 1401.8 1214.5 1080.9977.99925.05 125688
applying Reflectors (w/m2)
Amount of Increase in
Radiation (%) (First Dependent| 15.22 1 21.29 /31.69 | 50.71 71.05  71.41|71.09 | 51.20 32.29 21.14 15.14 13.31 38.80
Variable)
Sum of Panels Area without | 1y 551 50 11,50 11.50 11.50 11.50 11.50 11.50 11.50 11.50 11.50 11.50 11.50
applying Reflectors (m2)
Average of increase in Panels 3 31114 07 1548 1832 21.92 23.06 21.97 1840 15.56 14.07 1331 13.08 16.87
Area applying Reflectors (m2)
Amount of Increase in Panels
Area (%) ( Second Dependent | 15.76 | 21.93  34.61 59.28  90.59 100.53 91.01  60.01 35.29 22.3615.73 |13.72  46.73
Variable)
Average of Output Power
without applying Reflectors |107.03/94.94 | 77.07 1 51.99 | 28.97 1 20.73  26.66 | 46.40 1 70.22  89.89 [105.06/111.16/  69.18
(w/m?)
Average of Output Power
. 5 128.31/119.76/105.07/ 80.47 | 51.37 38.84 147.36 | 72.17 1 96.32 |111.03/126.08/130.99  92.31
applying Reflectors (w/m?)
Amount of Output Power (%) | 19.88 26.14 36.33 | 54.77 | 77.34  87.38 77.66 |55.53 37.17 23.5220.01 17.84 | 44.46

Sum of the first and second

. . 30.98 43.22 66.30 109.99161.65171.94/162.09111.20 67.58 43.50 30.87 27.03
variables in each month (%)

el 5o w._u)gf.” 59959 6L_b¢a.]§4 U»L_w‘).: JL_W

Table 7. Optimum Parameters for the algorithm based
on the results of the Optimization

Input Parameters Values
LAoSM 2°
LAoUM 2°
NoP-V 3
HDoSM 0.06m
SMSA 32°
UMSA 22°
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Fig.13. Annual output comparison when the algorithm is adjusted according to the optimum answer of each season (the
first and the second dependent variables are “Increase in Radiation” and “Area of Reflections/ Panels area” respectively
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Fig.14. Percentage of Reflection Area (left) and Radiation Increase (right) of the Proposed Combined Geometry
comparing to an equal PV-facade without reflectors (21st day of each month considered as an index-day in the calculation)
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Fig.15. Average Output power of each month within a year when the geometry adjusted according to the optimum
parameters (see table 6 and figure 17-right)
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Fig.16. The effect of change in SMSA amounts on the dependent variables (Black columns represent input parameters
and the blue ones show the outputs or dependent variables; each continues line stands for one change in SMSA amount).
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11:00 while adjusted according to the Optimum Input parameters (right).
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n ACKGROUND AND OBJECTIVES: With the emergence of new urban planning ideas in

the present century, thoughts about the construction and design of cities have returned
ito their complex nature, and urban paradigms have always invited people to think and
reflect. Urban design is always considered an interdisciplinary science in four dimensions.
iThe dimension of time as a fourth dimension, also emphasized by philosophers in the
i process of understanding the symmetry of different spatial dimensions, has often been
fignored. Urban design based on the space-time paradigm has become one of the new
i paradigms of urban planning due to its complex concept and the ongoing nature of time.
§So that design has led to the preservation of time for citizens, and the liberation of space
ifrom time constraints has become one of the urban design principles. Also, the city is
i constantly changing, and the rate of change is different, and this difference is due to the
itime of change at different times in the city. Therefore, considering the comprehensive
gchanges in the current urban spaces and places, it is important to get acquainted and
i pay attention to time features. Accordingly, attention to the space-time paradigm can be
§considered a missing link in urban design, and achieving a framework that clarifies the
i relationship between place and time and space seems necessary. With a phenomenological
i approach and a fundamental purpose, this paper introduces the features of place in spaces
%and urban places. As an example, religious spaces (for the purpose of research) will be
i considered the main concern. After stating the features of place, the relationship between
ithe two features of time and space (directly) are introduced as the basic elements for
i understanding the general place and representing the mind (indirectly) for the meaning
§of spaces and events. Finally, these questions are answered: “What are the space-time
{indicators and components of the place?; In which order do they play a role in concordance
i with the place?”.

ETHODS: Regarding the research purposes, it is necessary to collect and evaluate

both quantitative and qualitative data and go through a reciprocal process in the
iresearch, so a mixed research method has been used in this study. First, to explain the
place features, in the qualitative part of the research, in-depth and purposeful interviews
iwere conducted in Imamzadeh Yahya in District 12 of Tehran. Therefore, the qualitative
§variab|es of the environment were discovered at different times. Then, the obtained
{indices were categorized by the exploratory factor analysis method and with SPSS software
%to quantify the data.

INDINGS: The research findings indicate that the space-time indicators in Imamzadeh

Yahya, as a special urban place, are validated and prioritized in the form of three
imain components that are affected by the conformity and impact and interaction of
ithe proposed indicators. These components include “sensory-personal,” “behavioral-
i functional,” and “physical-environmental” components. According to this classification,
%the three indicators of space, time, and mind interact with each other to interpret urban
iplaces in the cognitive perception cycle of the place. New concepts emerge when these
{indicators converge; each of which can carry a set of emotions in people at different times.
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ONCLUSION: The results show that sensory sparks are representations or mediators
of place that can add value to the place. Meanwhile, the representation of time
i creates a feeling in the person. The richness of this feeling is influenced by the amount
i of change in spatial and mental factors. The harmony of all the factors of place creation is
i very effective in building a thriving urban place. The effect of such harmony and sequence
between the components of an urban place acts as a harmonious melody in the heart of
i the city. If these elements are correctly put together, a pleasant sound will be heard, and
i its sequence and back and forth cannot be distinguished and recognized. In this context,
{it seems that considering time as one of the main indicators of place will bring new
capabilities in dealing with urban issues.

{ HIGHLIGHTS:

i - Define place features and introduce a new conceptual model of place based on 10 place
i features.

i - Categorize different types of space in urbanism based on its gradual evolution in mind.

i - Introduction of time feature in urban spaces/places and using of the model in religious
i spaces.
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Table 1. The main concepts that emerged from the interviews in space (Imamzadeh Yahya) and specific time

Objective features

Field impression results and interviews

Scanning manifestations
in urban space

Space Time
-In the early hours of the day and due to the closed doors of Anxiety
Astan Imamzadeh, the number of people observed is very Calm down
small. inactivity
-Loneliness and low presence of people causes a feeling of security
. fear and loneliness and as a result anxiety. Privacy
= -With the approach of 10 o'clock and the opening of the doors Memory
< of Imamzadeh and the role of the people is highlighted, the Imagine
2 feeling of security is replaced. cognition
e Self-help
® Spatial justice
Sexual justice
Supervision and authority
Visibility of space
Readability
In 90% of the observations and interviews, the presence of Personal space
people living in the neighborhood is seen, who have a Cheerful
permanent presence in this place, and being in this space has Avoid stranger's Visual
become a constant activity for these people. clarity
. -The existence of the reconstructed house of Kazemi creates a Sociability
E, place to pause in front of Imamzadeh. efficiency
j -Strangers are easily identified at this time and in this space. memorable
'; -Playing the sound of the call to prayer is one of the most Leisure
= z desirable sounds for the residents at this time, and businesses ~ Originality and meaning
= - close their work when they hear the sound of the call to Experiences
= prayer. keeping
= Permeability
= The color belongs
E Association
g - In the early hours of the afternoon, the courtyard and alley of Role-playing
— Imamzadeh are completely secluded Voices with identity
- In the summer evening, the presence of people becomes Viability
more prominent. Stir and move
-The presence of residents with bicycles, prams and children's Variety
= games in the alleys in front of the Imamzadeh induces a sense Availability
al of diversity and effort in the environmen All inclusive
® Voice
e the light
o Valuable space activities
Charm
Congratulations
Spirit of Time
spirit of place
Environmental stimuli
- With the closing of the doors of Astan Imamzadeh, after the Attendance
completion of Isha and Maghrib prayers, the feeling of fear Sweet
= and insecurity reappears. Homesick flexibility
al - Worry about the privacy of space. Continuity
Q - The green light of Astan Emamzadeh area at night provides Fixation
e security for passers-by. Readability
® -The appropriate time for pilgrimage is stated at night, but Continuous activity
due to the time of the space, people cannot use the space at Citizenship territory
any time. time frame
- In religious days and occasions, special ceremonies are held Memorable
in this place and are welcomed by the locals. vitality
- In the days of Muharram, most groups and Takayas place Sense of belonging
their origin and destination on the doorstep of the Imamzadeh. Variety of events
@ - On the nights of Ghadr, when the revival ceremony is held
5 in this shrine, security, enthusiasm and vitality are maintained
2 in this space 24 hours a day.

-Some residents say that they are in Imamzadeh at the time of
the year of delivery and if the doors of Imamzadeh are closed
every year, tomorrow morning the first place they will visit is

Imamzadeh

*The meaning of time in this study has been studied with two approaches of ordinary time (morning, noon, night) and time meaning the

passage of time
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Table 2. KMO and Bartletts Test

Kaiser-Meyer-Olkin Measure of .809
Sampling Adequacy.
Bartlett's Test of Approx. Chi-Square  2386.043
Sphericity df 210
Sig. .000
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Table 3. Translation methods: Spatial Assimilation

Initial Eigenvalues®

Rotation Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %

1 17.780 31.160 31.160 12.455 21.827 21.827
2 9.619 16.857 48.017 10.709 18.768 40.595
3 5.396 9.457 57.474 9.631 16.879 57.474
4 3.804 6.667 64.141

5 2.766 4.848 68.989

6 2.660 4.661 73.651

7 2.085 3.655 77.305

8 1.815 3.181 80.487

9 1.589 2.785 83.272

10 1.352 2.369 85.642

11 1.188 2.082 87.723

12 1.123 1.968 89.692

13 974 1.707 91.398

14 910 1.594 92.993

15 813 1.425 94.418

16 .679 1.190 95.608

17 617 1.081 96.689

18 612 1.072 97.761

19 .537 941 98.702

20 388 .680 99.382

21 353 618 100.000
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Table 4. Rotated Component Matrix

Component
1 2 3

Vi4 0.789

\% 0.747
Vi3 0.743
V16 0.728
Vil 0.623

Vi 0.603
V15 0.585

V8 0.575
Vi2 0.552

V2 0.476

Vé 0.435

V17 0.843

V18 0.811

V19 0.794

V21 0.760

V20 0.738

V4 0.440

V3 0.848
\'A 0.834
\% 0.777
V10 0.543
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Fig.5. Three elements involved in the emergence of
urban places
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Fig.4. Scree plot diagram to determine the number of
factors
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Table 5. Naming components

Row Indicator Factor load Code Title selected for the
component
1 Existence of diversity of senses (sadness, homesickness, 0.789 V14 The first factor:
etc.) from space in short periods of time Sensory-personal
2 Existence of sensory patterns such as a sense of respect for 0.747 V7
space

Existence of sensory stimuli in space 0.743 V13

4 The amount of mental and emotional interactions of a person 0.728 V16
at different times
5 existence The rhythm of spatial transformations 0.623 V11
6 The degree of mental connection to a particular time 0.603 Vi
7 The amount of space reflection in the mind 0.585 V15
8 The degree of spatial and temporal attachment 0.575 V8
9 The rate at which linear and time cyclical processes occur in 0.552 V12
the mind
10 The rate of change and stability of space over time 0.476 V2
11 Existence of mental and environmental stimuli of space 0.435 V6
12 Interpretation and evaluation of stimuli in the mind 0.440 V4
13 Existence of behavioral patterns in space and time such as 0.843 V17
silence and calm, thinking and ... The second factor:

14 Mental time patterns such as arrival time tribute 0.811 V18 Behavioral-functional
15 The amount of memory of the space-time line in the mind 0.794 V19
16 Repeat events per unit time 0.760 V21
17 Existing rhythms of space 0.738 V20
18 Flexibility of space in time periods 0.848 V3 The third factor
19 Environmental characteristics (color, light, materials, etc.) 0.834 V5 Physical-environmental
20 Space timeliness 0.777 V9
21 Ease of access 0.543 V10
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Article History: : ACKGROUND AND OBIJECTIVES: Maadi’s are the distinguishing characteristic of
) ’ : Isfahan city in comparison with other cities of Iran. Their calm and inviting side where
Eec?"’zd ;g;%gzgz ‘humans and nature get along together can be combined with architectural elements,
evise H . .
Accepted 2021/03/29 : affecting the urban feature and landscape of urban neighborhoods. The facade of

i residential buildings adjacent to the Maadis greatly enjoys the sense of belonging to the
gexisting space. It is one of the most influential factors in creating a connection between
residential spaces and existing nature. The vital factor in this research is the response to
ithe dual relationship between man and nature. Also, we focused on the impact of this
i relationship on the landscape and residential building envelopes. It is critical to meet
residents’ needs and expectations and provide a more favorable environment for users.
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Keywords:
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Form and Size :
Materials ETHODS: This research has the characteristics of quantitative and qualitative studies.
Sense of Belonging The field research and implementation path are a type of consecutive exploratory
i combined research with a pragmatism paradigm in terms of data collection. In the first
i stage, the data of the qualitative study was collected in the field by performing interviews.
gln this stage of the qualitative data collection, a set of activities was performed, such as
i bibliographic study, observation, photographs, and interviews with experts. Finally, the
i thematic analysis method was used to classify the patterns of meaning from the data set.
{In the second stage, the quantitative study, a survey was done based on the researcher-
imade questionnaires, the answers, and it was used to apply the appropriate tools. The
gquestionnaires were evaluated on a five-point Likert scale and randomly distributed
{among neighboring residents of Maadis. The data obtained from the questionnaires
were analyzed by SPSS and AMOS software. Descriptive and inferential statistics were
i analyzed in SPSS software. The Cronbach’s alpha was used to evaluate the reliability of the
%questionnaires, and the Kolmogorov-Smirnov test was applied to evaluate the normality
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i component and the sense of belonging to the facade component, a set of variables related

g of data distribution. In order to measure and analyze the effectiveness path of the Maadis
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ito each of them was entered into AMOS software. For confirmatory factor analysis of
ithe mentioned component variables, structural equation modeling was used in AMOS
i software. Finally, both qualitative and quantitative analyses were interpreted at once.

INDINGS: The path coefficients of the central hypothesis, regression coefficients,
and the number of partial indicators related to the hypothesis showed an effective

i relationship between the components, but they did not have the same value. The items
i of the Maadi’s component were all identified with a strong and positive effect. The study
%of the components of the sense of belonging showed that emotional belonging had a
i substantial and positive effect on all items. In addition, the functional and conceptual
i components, with substantial and positive effects on one item, indicated a significant
i relationship between the components of Maadis and the sense of belonging with the
{ components of the facade.

1 [ oorvveseesseeseeesse e m

e
© 2021, JIAU. All rights reserved. ] https://dx.doi.org/10.30475/ISAU.2021.270077.1631 ovsu@mcess

* This article is derived from the first author’s doctoral thesis entitled “Design Principles of Landscape and Residential Facades Influenced
by Belonging Sense of Inhabitants (Focus on Residential Buildings Adjacent to Isfahan Maadis) ”, supervised by the second and third authors
and advised by the fourth, at Islamic Azad University Najafabad Branch.

Number of Figures

===
Number of Tables

[\S

** Corresponding Author:
Email: fmozaffar@aui.ac.ir
Phone: +98(913)3151727



https://orcid.org/0000-0001-6619-6817
https://orcid.org/0000-0002-2744-4037
https://orcid.org/0000-0002-7317-0938
https://orcid.org/0000-0001-9214-6004

The effect of resident’s sense of belonging to the place on the neighboring facades ... Amjad et al,.

Extended ABSTRACT

- ONCLUSION: The results have shown that the sense of belonging and Maadis

existence significantly affect facades. From the resident’s perspective, the sense of
i belonging has the most significant effect on the facade, form, and size, then the facade
components and the materials. So that in the component of form and size, elements such
i as the use of curved lines and volumes that are reminiscent of the movement and twisting
of water in Maadis were considered significant. The human scale in the facade by using
 different divisions, creating complete and empty spaces by balcony design, the porch and
i retreat in floors, unity, and harmony between adjacent facades, coordination in the forms
i used in the facade as well as avoiding uniformity and the height of more than three floors,
respectively, had the most significant value and impact from the residents’ point of view.
i From the resident’s perspective, the sense of belonging has the most significant effect on
§the facade, form, and size, then the facade components and the materials. The Maadis
i components, with their evocativeness, readability, tranquility and climatic comfort, and
uniqueness, respectively, increased the impact of existing nature on the facade. Therefore,
i paying attention to the green infrastructure of Isfahan Maadis and attracting the
i participation of residents, under the influence of their sense of belonging, promotes the
physical characteristics of the facades of the residential buildings adjacent to the Maadis.

i HIGHLIGHTS:

i- The implementation method is a type of consecutive research combined with a
pragmatism paradigm and quantitative and qualitative research characteristics.

i- Research was formed on three variables, including: sense of belonging (three
i subcategories), nature of Maadi (two subcategories) and facade (three subcategories).

i - Operational solutions were provided to improve the facade of residential buildings
%adjacent to Maadis under the influence of two components Maadi and a sense of
i belonging to the place of residents.
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Table 1. Classification of major parts, foundations and composing elements of urban facades from different perspectives

- S The roof Atarod & Kashi,
° o H The middle (2018); Tavassoli,
R (1988);
a 4
5 “E / The corner Moughtin & Tiesdell,
s S The foundation (1999); Baper &
= Sanusi (2012)
Horizontal rhythms Atarod & Kashi,
. (2018); Tavassoli,
Vertical rthythms (1988);

Foundations of
the facade

Lines of the facade

Krier, (1997)

Composing elements of the facade

Parts of the
facade

=

=] [

DI

= DE

e " Decorations / extensions

Windows / Transparent and opaque surfaces Bentley et al (2017);
The entrance Abedi, (2013);
Tavassoli, (1988);
The balcony / porch / console Mokhtarpour &
Babahidarian &

Mosleh Abadi, (2016);
Krier, (1997)
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Table 2. The facade of residential buildings in the vicinity of Maadis

The shape and size

Components of the facade

Materials

Wy

e

Uniformity

The shell of the facade without
variation in the shape and size

Identical facade components
regardless of the needs and function

Materials of the facade without
variety in the texture, material
and color

of interior spaces

The form and dimensions of
facades adjacent to Maadis without
unity and coordination

Lack of unity and
harmony

Openness, full and empty,
inconsistent entrances and

Impropriety of body materials
without matching and integrity

decorations in the material, texture, color

Disproportionate forms and shapes
outside the human scale

Case examples
Lack of the proportions
and scale

Lack of using appropriate
components in the totality of the
Facade, which are disproportionate to

Complex and crowded
compositions of the facade in
the texture, color and material

the texture of the neighborhood

The height of the facade in both
directions of Maadi and shading,
not enjoying vision and light

Communication with
nature

Lack of design of openness, full and
empty spaces and corners, weakening
the communication with nature

Using colors and materials
incompatible with the nature of
Maadis

Wide transparent surfaces, violation
of privacy and security

Security and privacy

The openness and entrance, without
creating security and privacy in the
body of the facade

Disproportionate materials, lack
of privacy
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Table 3. The research variables and issues resulting from qualitative studies
The Issues Experts Items
rese.zarch Main Subsidiary Item content No.
variables
Satisfaction, pride, Ghashghaee & Movahed & Eager to continue presence, 7
= o passion Mohammadzadeh & (2016); feeling satisfaction, feeling self-
E a Shahcheraghi et al, (2015); Bonaiuto esteem
IS § et al,(1999); Jorgensen &
e £ Stedman,(2001); Riger et al, (1981);
gn - Kyle et al, (2004); Anton et al, (2014)
_T: _GE = w People friendship, Daneshpour et al, (2009); Relph, Interest in meeting people,
S 5 B g compatibility and (1976); Proshansky,(1987); Altman, compatible with the lifestyle and
2 -q§‘ § %ﬁ appropriateness (1992) cultural environment
$ 2 53
£
= < & Self-sufficiency, Tavakoli Nia & Afrasiabi & Buchani,  Estimation of basic expectations,
_5 a enjoyment of the (2015); Rezvani & Behzadfar & estimation of thematic
= _g place Habibi, (2017); Falahat, (2006); expectations
é‘i 8 Brown et al, (2015)
;:: " Water, plants Pong Tam, (2013); Ramkissoon & Unique, reminiscent of memories, 4
;ﬁ = = g Smith,(2012); MirGhasemi & Lamit recognizable and readable,
S g g g & Shaafghat, (2014) creating a sense of tranquility and
= é Z = climatic comfort
—
Diversity, order, Damni Gol & Pourmousi, (2020); Order, balance, diversity and 27
S balance, visual and Esmaili & Charehjoo & Hoorijani, harmony in the form and size,
Z scale (2020); Tavassoli, (1988); Jennath & avoidance of uniformity, the
':% appropriateness, Nidhish, (2016); Mokhtarpour et al, ~ human scale, proportion between
2 unity, harmony with ~ (2016); O’ Caner,(2008); Scannell, & components and foundations,
= the environment Gifford, (2017) using curved lines and volumes,
° using horizontal lines and
= surfaces, unity and harmony of
walls, the height of floors
o Openness Bentley et al (2017); Abedi, (2013); Enjoying natural light,
9 (entrances, Steele, (1981); Hussein& Sarkar & appropriateness of full and empty
& windows) Armstrong , (2018) surfaces, appropriateness of
iy £ Surfaces (horizontal opaque anc.l tra:nspafent sqrf'flces,
Z o . communication with existing
=] S and vertical), Lt eX1Sting
g . ? (opaque and nature, I_lar.mony'wnh chmatl_c
= £ 5 haracteristics, privacy, stoppin;
S 2 1 transparent), full ¢ sties, p ¥, stopping
-~ = 1<) d empty (the aqd waiting at the entrance, -
':é 2 E' artl) creating openness according to its
8 o 5 alcony and .
L: a O console), corners related functional space
é The Color Esmaili et al, (2020); Utaberta et al , The pattern and texture on
Texture (2012); Hidalgo & Hernandez surfaces (the facade and floor),
,(2001); Moughtin & Tiesdell, materials compatible to the
Material (1999); Ghomeshi & Jusan,(2013); climate, conventional facade

Materials

Ostwald & Hong & Chalup, (2014)

materials in the area, brick
framing, Juxtaposition of colors in
materials, colors in harmony with
existing nature, separation of the
color, texture and material of the
Facade materials of the ground
floor, combination of nature and
architecture in the facade,
combination of the facade
materials
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Table 5. Cronbach’s alpha for each component

Dimensions Cronbach’s Number of
alpha items
Maadi 0/750 4
Sense of 0/821 7
belonging
Facade 0/759 26
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Fig.6. The highest residential density in the neighboring neighborhoods of Maadis

Hlmodlogajsi o9 Jley (oyr Ster 9 2Ly S
Sl a2 § S8 B el B9, S 50dsS (9]
G g sl adlge (AT ST e oS 5 rmi
7 dot Jogesyo (Sl jeile docgoza doy Lod adlfo o
ol (ol Sl gl izman 5 L] 51 S
Yol e (gldis 5l oS i sl oadlie Lo in

A ool wl Amos I3 8le 5 s (g LSl

Table 4. The studied statistical population by the

gender, age, education, marital status and ownership
(Descriptive statistics)

Gender Woman %61/50
Man %38/50
Age 30-18 %15/15
40-31 %21/25
50-41 %25/26
More than 50 %38/34
Education High school %3/50
Diploma %20/25
Associate Degree %7/10
Bachelor %44/63
Master’s degree %24/52
and higher
Marital status Single %20/29
Married %79/71
Ownership Owner %89/94
Tenant %10/06
Percentage of Tiasarm 35%
the taken Farshadi 25%
questionnaires Fadan 20%
Tiran, Shayej and 20%
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Table 6. Kolmogorov-Smirnov test statistics
Variable Facade  Sense of belonging Maadi
Mean 3/6735 3/7690 4/2748
Standard 0/32681 0/64596 0/57894
Deviation
Kolmogorov— 0/063 0/053 0/070
Smirnov Test
P Value 0/200° 0/200¢¢ 0/200%
Table 7. Correlation coefficient between research variables
Correlation coefficients
Facade Sense of belonging Maadi
Maadi Pearson correlation 0/511™ 0/716™ 1
Sig. (2-tailed) 0/000 0/000 -
Number 230 230 230
Sense of belonging Pearson correlation 0/544™" 1 0/716™
Sig. (2-tailed) 0/000 - -
Number 230 230 -
Facade Pearson correlation 1 - -
Sig. (2-tailed) - - -
Number 230 - -

** Correlation is significant at the 0.01 level (2-tailed)
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Fig.7. Pattern of structural equations for the conceptual model of the research
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Table 8. Indicators and fit of path analysis
Index Fitted value Acceptable fit Good fit Model
verification
Absolute fit index v 1.734 The smaller Close to zero (zero full model fit) v
p-value 0.084 >0.05 >0.05 v
GFI 0.924 <0.95 >0.95 4
>0.90
Comparative Fit CFI1 0.953 <0.95 >0.95 4
Index >0.90
Affordable Fit RMSEA 0.078 >0.05 4
Index <0.08 <0.05
CMIN/DF 4.125 <5 <3 v
>3 >1
PGFI 0.582 <0.55 >0.55 v
>0.50
Table 9. Regression weights (impact coefficients) by maximum likelihood estimation method
Path Estimate S.E. C.R. P Aapproved Path Estimate S.E. C.R. P Approved
ql  <- Maadi .880 154 5701 xx* v qQ20 <-- facade 1.3347 431 3128 .02 vV
Q2 < Maadi .902 A16 0 7792 w0 q21 <~  facade 1.569 A77 3287 .001 vV
q3  <- Maadi 938 107 8746 *** v qQ22 < facade .836 121 6907 .004 vV
q4 < Maadi 1.000 v q23  <--  facade 994 365 2726 .006 Vv
q5 <-- belonging 762 13 6754 *¥x v q24 <~  facade .651 385 1.690 .091 Vv
q6  <-- Dbelonging 483 102 4724 w0 q25 <--  facade 1.563 776 3.281  .001 Vv
q7 <-- Dbelonging .891 124 7181 *** v q26  <--  facade 921 423 2175 .030 vV
q8 <-- Dbelonging .560 130 4309 **x v q27 <--  facade 1.058 458 2311 .021 Vv
q9 <-- belonging .836 21 6907 **x v q28  <--  facade .846 464 1.825 068 Vv
ql0  <-- belonging 1.127 113 9946 *** v qQ29  <--  facade 745 362 2.030 .042 Vv
qll  <-- belonging 1.000 q30  <-- facade 1.023 429 2383 017 vV
ql2 <-  facade 1.529 502 3.048 002 Vv q3l <  facade 1.353 488 2775 006 Vv
ql3  <-- facade 1.217 386 3.154 .002 vV q32 <--  facade 1.553 531 2925 .003 Vv
ql4  <-- facade 1.598 503 3.179  .001 Vv q33 <  facade 1.592 541 2944 003 Vv
ql5s < facade 2.387 691 3.456  xxx 4 q34 < facade 1.312 460 2852 .004 vV
qlé  <-- facade 2.152 616 3492 *xx v q35 <~  facade 1.224 458 2,672 008 Vv
ql7 < facade 2.258 629 3.589  xxx 4 q36 < facade 1.392 470 2963 .003 vV
ql8  <-- facade 915 345 2,650 .008 Vv q37 <~  facade 1.619 526 3.080 .002 Vv
ql9  <-- facade 2.203 628  3.510 **x v q38 <--  facade 1.000
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Table 10. The standard weight coefficients of each variable
The studied component Estimate The studied Estimate
component
Compatibility of openness 471 Belonging <-- q38 Eagerness to .852 Belonging <- qll
with performance continue presence
Compatibility and 442 Facade <-- q8 Satisfaction .843 Belonging <- ql0
appropriateness
Separation of material, color ~ .429 Facade <-- q33 evocativeness .837 Maadi <- q3
and texture of the ground
floor
Composition of materials 418 Facade <-- q36 Readability .829 Maadi <- q2
Colors in harmony with 411 Facade <-- q32 Curved lines and 791 Facade <-- ql7
nature volumes
Combining nature and 404 Facade <-- q34 Tranquility and 785 Maadi <- g4
architecture climatic comfort
More communication with 392 Facade <-- q22 Human scale .691 Facade <-- qlé6
existing nature
Conventional materials of 371 Facade <-- q31 Avoidance of 675 Facade <- ql5
the region uniformity
Privacy .361 Facade <-- q23 People Friendship .674 Belonging <-- q7
The height of floors 341 Facade <-- q35 Unity and harmony ~ .673 Facade <- ql9
of the walls
Order and balance in the .339 Facade <-- ql2 Pride .665 Belonging <- q9
form and size
Horizontal lines and 335 Facade <-- ql8 Enjoying the place  .641 Belonging <- g5
surfaces
Conventional materials of 293 Facade <-- q30 Uniqueness .619 Maadi <- ql
the area (brick, concrete,
stone)
Pattern and texture of 283 Facade <-- q27 Stopping and .556 Facade <- 25
surfaces (the facade and waiting at the
floor) entrance
Maintaining security 253 Facade <-- q26 The connection .539 Facade <- q21
between inside and
outside
Brick framing 230 Facade <-- q29 Coordination in the  .500 Facade <-- ql4
form
Durable materials 204 Facade <-- q28 Self-sufficiency 487 Belonging <- g6
Coordination of components  .178 Facade <-- q24 Color 486 Facade <--  q37
accompaniment
.598 Belonging <--  Facade Avoidance of 481 Facade <-- ql3
uniformity
293 Maadi <--  Facade More enjoying 479 Facade q20
natural light
Table 11. Structure factor of the model
Result P- Critical Standard Estimated Value Hypothesis
VALUE Value Deviation
Standard Non-Standard
Significant Impact 0.047 1.990 0.062 0.293 0.124 Facade <--- Maadi
Significant Impact 0.005 2.777 0.0090 0.598 0.250 Facade <--- Belonging
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: Nowadays, health promotionin humansis not limited
Received 2020/06/03 to medicine and psychology; therefore, a strong need for an effective interdisciplinary
Revised 2021/02/17 i movement is felt to increase individuals’ health as much as possible. Several studies have
Accepted 2021/05/05 i concluded that the quality of the built environment is an important indicator of health and
Available Online  2021/12/22 i quality of life in modern societies. Health paradigm fans believe fundamental changes in
{individual and social behaviors are required to improve health, meaning that there must
Keywords: gbe a movement in the “social body” for the “biological and physical body” if an effective
Salutogenic iresponse is to be achieved. Housing and neighborhoods play an important role in human
Sense of Coherence (SOC) §Iife as the most basic man-made environments. These environments have a significant
Sang-e Siyah Neighborhood {impact on human mental and physical health. The architects and urban planners of today
Shiraz i must develop designs aimed at improving human health. Previous studies have shown

%that the salutogenic approach can promote human health. One of the basic sub-branches

i of this approach that forms the general basis of this research is the sense of coherence

£(SOC), which Antonovsky defines as the dynamic orientation for the world. This study aims

ito achieve a design solution that will increase the sense of coherence of people living
and sondthe el amtine {in the historical fabric of Shiraz. As a result, the Sang-e Siah neighborhood in Shiraz city
ihas been used as a case study. Accordingly, this study aims to investigate the sense of
i coherence in the Sang-e Siah neighborhood in Shiraz, which can be improved by increasing
i this component in humans. Hence, the research question is “What effects does the built
%neighborhood in Sang-e Siah have on citizens’ sense of coherence?” Additionally, “what
i can be done to enhance people’s sense of coherence through efficient design?” Answering
i this question in various neighborhoods can lead to effective strategies in maintaining and
i promoting the health of the residents in the Sang-e Siah neighborhood of Shiraz as well as
%the development of the neighborhood based on the salutogenic approach.

ETHODS: This study is based on mixed methods. Therefore, the bibliographic and

Q documentary collections are first used to determine the progressive contents. Next,

i the World Health Organization Quality of Life and Antonovsky’s sense of coherence surveys

i were used to collect data. The survey data were analyzed using descriptive and inferential
i statistical methods with SPSS-24 software and a structural model based on SMART-

%PLS-Z software to test the research hypothesis. This research significantly identified and
S

[=]
e
[=]!

Number of References

74

i examined the main factors affecting the individuals’ quality of life (QoL) and the residents’

. i sense of coherence (SoC) in the Sang-e Siah neighborhood.
Number of Figures :

a4 {F™INDINGS: As a result of the factors obtained from both the tables related to the
{0 Sang-e Siah neighborhood and the quality of life survey, we find a more comprehensive
%correlation between the built environment and the sense of coherence. The variables in
i the sense of coherence survey and in the WHO Quality of Life survey have been expressed

Number of Tables i as keywords. The sense of coherence also acts as a dependent variable compared to the
9 i quality of life (an independent variable). Hence, the hidden variables related to the quality
of life with the highest correlation coefficient should be taken into account since changes
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?in each sector will impact the sense of coherence, meaning the SoC will improve as the
i quality of life improves.

ONCLUSION: According to the main purposes of the study, the salutogenic approach
H is intended to promote a sense of coherence and achieve a healthy home. In the
i neighborhood of Sang-e Siah, a significant factor with a correlation coefficient of (0.978)
i shows the highest correlation with the variable of the sense of coherence. Also, according
%to Alan Dilani’s translation of the components of sense of coherence, every significant
§factor consists of sub-categories such as social support, music, art, culture, increased
! activity, increased individual and social independence, the presence of pets, view, comfort
{and convenience, and positive distraction. As a result, such keywords can be used in
designing the historical fabric of Shiraz. Therefore, designing according to these strategies
i can significantly improve people’s physical and mental health in these environments.

{ HIGHLIGHTS:

i - By focusing on the salutogenic approach, the relationship between SOC and the built
i environment is estimated, emphasizing the built environment’s significant impact on
human health.

i - According to the findings of this research project, a significant factor has been identified
ias the most influential factor in salutogenic designs in the Sang-e Siyah and similar
neighborhoods.
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Table 1. Theory of Salutogenic

Researchers  Year The main point made Researcher's description of Salutogenic approach

and about Salutogenic
Organizations approach
1 Alan Dilani 1990 Psychologically Dilani's proposal was to use the principles of the salutogenic approach
Supportive Design in built environments, especially medical centers, and also stressed the
(PSD) importance of the principles of this approach in social housing.

The Psychologically Supportive way approach has been presented as a
valuable framework and theory to guide planers and programmers who
want to examine how the environment affects the promotion of human
health and wellbeing(A. Dilani 2008).

Heerwagon (1995) argues that the developing of the built environment
has a significant impact on the mental and physical health of the
individual and also improves the performance of the individual in the
workplace. He and his colleagues found salutogenic features in the
workplace similar to those of medical centers. He also mentioned the
ability to control the environment, access to private and semi-private
spaces, spaces for socializing and relaxing in the environment.

2 Heerwagon 1995  Salutogenic approach

in the Workplace

3 Roger Ulrich 1997 Supportive design

theory

Although Roger Ulrich's theory of supportive urban design does not
fully follow the salutogenic approach, it supports its physical properties.
Supportive design theory is built as a stress-based model. According to
him, stressors can be psychological, physiological, and behavioral.
Ulrich bases supportive urban design on three principles: a plan that
creates a sense of control over the physical environment, facilitates
social support, and creates positive distraction (R. S. Ulrich 1997).

4 The US Green 2007 The health-promoting In 2007, the U.S. Green Building Council proposed research into

Building design of buildings.  buildings that promote human health as a key item on their
Council agenda. (USGBC, 2008).

5 Jan 2010 Neurology of Golmbiewski's view (2010) is more about the relationship between the

Golembiewski salutogenic built environment and mental well-being. Like Dilani, he believes that

understanding, manageability and meaningfulness, which are the three
basic elements in improving a person's SOC, lead to improving one's
health.

Among the most important strategies implemented by the Swiss public

6 Swiss public 2012 The Swiss public

health health organization’s  health organization regarding early childhood health is the use of a

organization fundamental solution  salutogenic design approach in the design of relevant places.

2 (Mittlemark & Sagy & Eriksson & Pelikan & Lindstrom & Arild
ay

Espnes, 2017)

o 7 Hosseini 2018 Contributory Six basic components are taken into account in designing a healthy

a components of a home. The quality of air plays a major role in the design of a healthy

. healthy home home (Hasselaar, 2006); poor air quality is one of the primary factors

associated with Sick Building Syndrome (SBS) (Hosseini et al., 2018).
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Table 2. Urban design attributes mapped out in relation to Antonovsky’s SoC factors (Dilani, 2015)

Sense of coherence factors

Design attributes mapped out in relation to sense of coherence factors

Comprehensibility Way-finding / Colors / Nature / Perception / Landmark / Pleasure

Manageability Aesthetic Elements / Natural Light / Green Environments /Stimuli / Interior design / Restoration /
Ergonomic design

Meaningfulness Social support / music / art / culture / gym (autonomy/freedom) /animals / views / comfort / positive

distractions
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Table 3. Analysis the SoC Factors Based on the Design Language

SOC Factors Analysis of
SOC Factors
According to

Urban Design

Researchers

Explanation

Comprehensibility Environment

Legibility

Golembiewski

The comprehensibility component can be improved through
attention to materials and texture, the number of people in a space,
the proportion of spaces, and expression of the environmental
features. The salutogenic approach is considered as a framework
contrasting unfavorable design modes which are mostly
confusing (Golembiewski, 2010).

James Elliot

We understand an environment by relating to familiar concepts,
shapes, materials, objects, textures, senses, and expectations in
the environment. Besides, providing a familiar environment does
not increase paranoid delusion and stress (Elliot, 1972).

Edward-T Hall

Searles, Harold F

The extent of each person’s comprehension in the environment is
individual (Hall, 1990).

Recognizing objects and places is possible through memory and
culture (Searles, 2018).

The Ability to
Make Changes
and Controls

Manageability

Golembiewski

and Inalhan

The feeling of being in control of one’s environment and life
conditions stimulates one’s feeling of power (Inalhan, 2010).

the Edward-T Hall
Alan-Dilani

Environment

Confusion in spaces harms relationships (Hall, 1973).

Providing architectural features that function independently can
activate the sense of controlling the environment (Dilani, 2008).

Christina-Dietscher

Modification of space functions to improve the sense of control
and management of the environment built by the individual and
the community (Mittelmark, 2017).

A Reason to Bachelard

Keep on Living

Meaningfulness

Meaningfulness develops through rich environmental features
such as order, complexity, and aesthetic considerations
(Bachelard, 2006).

Edvardsson

Meaningfulness must be viewed based on aesthetic principles
(Edvardsson, 2005)

Ken-Yeang

According to Kin Ying “environment meaningfulness” refers to
the visual provision of aesthetics and initiation of satisfaction and
interest in the individual to linger in urban environments (Yeang,
2015)

Ulrich

Ulrich suggests that there is an extremely significant bond
between access to the natural environment and better health
results (Ulrich, 1990)

De-Botton

Wells

De Button suggests the best design is born when we are answering
the deepest questions of life (De-Botton, 2008)

Pets improve the spirits of those living in residential
environments (Wells, 2007)
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Fig.3. Percentage of males and females in Sang-e-Siah
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Table 3. Analysis of Sang-e-Siah and Ghodoosi Gharbi
Neighborhoods According to Salutogenic Approach
Comprehensibility Way-finding -

Colors -
Nature -
Perception
Landmark
Pleasure

+ |

Authenticity

=+ |

Variety

Manageability Aesthetic Elements

Natural Light

+ [+

Green Environments

Stimuli

Interior design

+

Restoration

Ergonomic design

Meaningfulness Social support

Music

Art

Culture

Autonomy/Freedom

Views

Comfort

Positive distractions

Vitality

Legacy

Nature
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Fig.2. Location of Sang -e- Siah neighborhood in
Shiraz city
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Table 5. Sense of Coherence Questionnaire

translation of NO. sense of coherence Sense of Coherence Questionnaire
Antonovsky factors
Questionnaire
(SOC) about
Neighborhood and D1 Comprehensibility How much do you value the natural scenery of your community?
community D2 Comprehensibility, =~ How much do you feel comfortable being in this neighborhood and
Manageability , community?
Meaningfulness
D3 Comprehensibility, =~ How much are you satisfied with your community transportation system?
Manageability
D4 Comprehensibility, =~ How much are you satisfied with your relationship with your neighbors?
Manageability
D5 Meaningfulness How much do you value your home in line with the culture of your
community?
Residential Area D6 Comprehensibility, =~ How much are you satisfied and comfortable with being at home?
Manageability ,
Meaningfulness
D7 Comprehensibility, =~ How much and how many natural sounds (birds, water, etc.) do you consider
Manageability desirable in your home? (Please check the relatively low option if these
sounds are missing.)
D8 Meaningfulness How much are you satisfied with the beauty of your home?
D9 Comprehensibility, ~ How much does your home make you motivate and refresh?
Manageability ,
Meaningfulness
D10 Comprehensibility How much are you satisfied with the green spaces in your home?
Residential Interior D11 Manageability How much are you satisfied with the quality of light in your home?
space D12 Meaningfulness How much do you consider the presence of artistic components (tiles,
mirrors, stained glass, etc.) desirable in your home? (Please check the
relatively low option if these components are missing.)
D13 Comprehensibility ~ How much are you satisfied with the colors used in your home?
D14 Comprehensibility How much are you satisfied with the relationship and distance between
different parts of the house?
Distance between D15 Comprehensibility, ~ How much is the distance between your children's school and your home?
essential uses Manageability ,
Meaningfulness
D16 Comprehensibility, ~ How much is the distance between work place and home?
Manageability ,
Meaningfulness
Interest in the place D17  Comprehensibility, = How much interest do you have in continuing to live in this house and
of residence (result) Manageability , community?
Meaningfulness
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Table 6. The correlation of manageability factor variables in the Sang-e Siyah neighborhood

D1 D2 D3 D4 D6 D7 D9 D11 D15 D16 D17 Manage SoC
ability
D2 Pearson 0.372 1
correlation
D3 Pearson 0.594  0.532 1
correlation
D4 Pearson 0.379 0.622 0.529 1
correlation
D6 Pearson 0.204  0.511 0.353 0.363 1
correlation
D7 Pearson 0.181  0.349 0.33 0.246  0.329 1
correlation
DY Pearson 0.355  0.457  0.301 0.319 0.737  0.494 1
correlation
D11 Pearson 0.154  0.254  0.035 0.003 0.528 0.339 0.624 1
correlation
D15 Pearson -0.033  0.199 -0.058 0.266 0.085 -0.253  -0.009  0.043 1
correlation
D16 Pearson -0.157  0.07  -0.097 0.03 0.113 -0.139  0.024 0.12 0.47 1
correlation
D17 Pearson 0.286 0.56 0.269 0.296 0.72 0.322 0.792 0.563 -0.042  0.165 1
correlation
Managea Pearson 0485 0.766  0.567  0.617 0.775 0.52 0.801  0.582  0.252 0.26 0.784 1
bility correlation
SoC Pearson 0.372 0.708 0.379 0.486  0.788 0.425 0.841 0.626 0.254 0.32 0.891 0.958 1
correlation
Table 7. The correlation of manageability factor variables in the Sang-e Siyah neighborhood
D2 D3 D4 D6 D7 D9 D15 D16 D17 SOC D13 D14 D10  Compreh
ensibility
D3 Pearson 0.532 1
correlation
D4 Pearson 0.622  0.529 1
correlation
D6 Pearson 0.511 0.353 0.363 1
correlation
D7 Pearson 0.349 0330 0.246 0.329 1
correlation
DY Pearson 0.457  0.301 0319  0.737  0.494 1
correlation
D15 Pearson 0.199 -0.058 0.266 0.085 -0.253  -0.009 1
correlation
D16 Pearson 0.070  -0.097 0.030 0.113 -0.139  0.024 0.470 1
correlation
D17 Pearson 0.560 0.269 0.296 0.720  0.322 0.792 -0.042  0.165 1
correlation
SO Pearson 0.708 0379 0486 0.788  0.425 0.841 0.254 0.320  0.891 1
C correlation
D13 Pearson 0.587  0.115 0.196  0.705 0.364 0.702 0.141 0.242  0.824 0.851 1
correlation
D14 Pearson 0.576 0319  0.234 0549  0.260 0.654 0.058  -0.064 0.651 0.692 0.588 1
correlation
D10 Pearson 0.365 0.279  0.252  0.626  0.469 0.700 -0.061  -0.011 0.603 0.693 0.577 0.486 1
correlation
2 > Pearson 0.771 0.503 0.567 0.808  0.518 0.825 0.227 0.240  0.828 0977 0.811 0.707 0.707 1
Z = correlation
g2
w
8 =
Table 8. The correlation of meaningfulness factor variables in the Sang-e Siyah neighborhood
D2 D5 D6 D8 D9 D12 D15 D16 D17 Meaningfulness SoC
D5 Pearson correlation  0.622 1
D6 Pearson correlation  0.511  0.363 1
D8 Pearson correlation ~ 0.455  0.185 0.713 1
D9 Pearson correlation  0.457  0.319 0.737 0.892 1
D12 Pearson correlation ~ 0.423  0.123  0.527 0.669 0.732 1
D15 Pearson correlation  0.199  0.266 0.085 0.048 -0.009 0.005 1
D16 Pearson correlation ~ 0.070  0.030 0.113 0.032 0.024 0.138 0.470 1
D17 Pearson correlation  0.560 0.296 0.720 0.669 0.792 0.672 -0.042 0.165 1
Meaningfulness  Pearson correlation ~ 0.724 0.528 0.800 0.780 0.832 0.737 0.334 0.353 0.828 1
SoC Pearson correlation  0.708 0.486 0.788 0.786 0.841 0.701 0.254 0.320 0.891 0.978 1
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Fig.4. The Significant Coefficient in the Structural Model (Sang-e-Siah)
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9. Health
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11. Psychologically Supportive Design (PSD)
12. Salutogenic Research

13. Psycho-social

14. Ergonomy

15. SOC(Sense of Coherence)

16. Psychological sources, social structural Sources, and
Cultural-Historical Sources

17. General Resistance Resources(GRR)

18. Consistent

19. Structured

20. Understandable

21. Comprehensibility

22. Cognitive component

23. Manageability

24, Instrumental/Behavioral component

25. Meaningfulness

26. Motivational component

27. Memory
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Table 9. Urban planning solutions to improve the condition of the community in accordance with the salutogenic approach

Indicators

Neighborhood
SOC factor with the
Coefficient
Researchers

Manageability Manageability Highest Correlation

Social support

Music
Art
‘g
=
a Culture
i=|
‘:_'Q
<
e
i)
on
g
S
—
S
Q .
& Views
=
S
£
5 Comfort
2
=
o)
&=
v
V4
=
<
S
)
d 2 -
& ] Positive
5 % Distractions
« i
£
=
S
D
= Creating
Neighborhood
units

The interior
design of a
residential space

Encourage
people to remain
in that place.

Providing access
between various
land uses for
people's
convenience.

Hidden variables related to a sense of coherence (SOC)
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Urban Design Recommendations

Designing multi-generational spaces, sociable spaces,
and integration of essential uses.

Using fountains to perceive the sound of water and
planting diverse plants as habitats for various bird
species.

Using motifs of Shiraz historical urban textures and
local materials to this region.

Protecting the privacy of various uses and introverted
residential design.

Creating various perspectives with consideration of
the historical fabric and using porous walls between
various land uses to provide a visual connection
between individuals.

Protecting the privacy of residential complex
residents, refraining from designing empty spaces to
prevent the gathering of criminals, and designing
based on the region’s climate.

Creating local parks and public spaces between
residential ~areas, designing yards in houses,
and building green terraces on floors.

Creating social support among neighbors and local
residents, increasing social stability, designing a local
unit for positive entertainment in neighborhoods.

The use of color in the interior design of buildings,
ecological design to improve thermal comfort for
residents, and the design of plans to increase residents'
activity.

Designing local parks, designing land uses to meet the
needs of local residents

Educational, commercial, and residential land uses in
close proximity, easy access to public transportation,
street, and alleyway design that facilitates residents'
access to emergency land uses, design of multi-
purpose land uses, and design of public and local
parking lots.

Jled o8l adlie (5,55 iaghy plosl J=l e

J“_))""MLSA ‘) aJlao ) od—saias U_IUGA

Visual Diagrams

3 s olew 31 SO e sl Syge o g asiles S
E-RUE S U | PP o | B IR C - Pt PNIY
A2 oo ddo a1 050 (6, g adlis

begles [ Jlo aslic

sl oad 5155 o g gy (69,90



ree S50 35455 43 49 31 91 33 ploradt > S I w8

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

References

Abdelaal, M. S., & Soebarto, V. (2019). Biophilia
and Salutogenesis as restorative design approaches
in healthcare architecture. Architectural science re-
view, 62(3), 195-205.

Abdullahi, A. A. (2015). Survey and evaluation of land
use in 9 areas of Shiraz using LQ model in GIS envi-
ronment.

Andrade, C. C., Lima, M. L., Devlin, A. S., & Her-
nandez, B. (2016). Is it the place or the people? Disens
tangling the effects of hospitals’ physical and social
environments on well-being. Environment and Behav-
ior, 48(2), 299-323.

Antonovsky, A. (1979). Health, stress, and cop-
ing. New perspectives on mental and physical well-be-
ing, 12-37.

Antonovsky, A. (1987). Unraveling the mysiery of
health: How people manage stress and stay well.
Jossey-bass.

Antonovsky, A. (1993). The structure and properties
of the sense of coherence scale. Social science & med-
icine, 36(6), 725-733.

Bachelard, G. (2006). The poetics of space: [the clas-
sic look at how we experience intimate places]. Bea-
con Press.

Bakolis, 1., Hammoud, R., Smythe, M., Gibbons, J.,
Davidson, N., Tognin, S., & Mechelli, A. (2018). Ur-
ban mind: Using smartphone technologies to investi-
gate the impact of nature on mental well-being in real
time. BioScience, 68(2), 134-145.

Browning, WD and Kallianpurkar, N and Ryan, CO
and Labruto, L and Watson, S and Knop, T. (2012).
The economics of Biophilia. Terrapin Bright Green
llc.

Chaudhury, H., Mahmood, A., & Valente, M. (2009).
The effect of environmental design on reducing nurs-
ing errors and increasing efficiency in acute care set-
tings: a review and analysis of the literature. Environ-
ment and Behavior, 41(6), 755-786.

Day, Lisa. (2007). Healing environments and the lim-
its of empirical evidence. American Journal of Criti-
cal Care (AACN) 16: 86--89.

De Botton, A. (2008). The architecture of happiness.
Vintage.

Detels, R. (Ed.). (2015). Oxford textbook of global
public health (Vol. Y). Oxford Textbook.
Dietscher, C., Winter, U., & Pelikan, J. M. (2017). The
application of salutogenesis in hospitals. The hand-
book of salutogenesis, 277-298.

Dilani, A. (2005). A new paradigm of design and
health in hospital planning. World hospitals and health
services: the official journal of the International Hos-
pital Federation, 41(4), 17-21.

Dilani, A. (2008). Psychosocially supportive design: A
salutogenic approach to the design of the physical en-
vironment. Design and Health Scientific Review, 1(2),
47-55.

Dilani, Alan , sia, angelica. (2008). Designing the Ur-
ban Physical Environment for Better Health: New Un-
derstandings of Heal. COMMENTARY 134-139.
Dilani, Alan. (2015). “ECO-DESIGN SALUTOGEN-
IC OUTCOME.” World Health Design 18-35.
Dushkova, D., & Ignatieva, M. (2020). New trends in
urban environmental health research: from geography
of diseases to therapeutic landscapes and healing gar-
dens. Geography, Environment, Sustainability, 13(1),
159-171.

Edvardsson, J. D., Sandman, P. O., & Rasmussen, B.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

VY —10Y cilxio /Y 0o . 1Y 0399 . 1Fee sl g s

H. (2005). Sensing an atmosphere of ease: a tentative
theory of supportive care settings. Scandinavian jour-
nal of caring sciences, 19(4), 344-353.

Elliot, J., & Bayes Friba, K. (1972). Room for Im-
provement: A Better Environment for the Mentally
Handicapped. King Edward’s Hospital Fund for Lon-
don, London.

Eriksson, M., & Lindstrom, B. (2007). Antonovsky’s
sense of coherence scale and its relation with quality
of life: a systematic review. Journal of Epidemiology
& Community Health, 61(11), 938-944.

Eriksson, M. (2017). The sense of coherence in the
salutogenic model of health. The handbook of saluto-
genesis, 91-96.

Frankl, V. E. (1985). Man's search for meaning. Si-
mon and Schuster.

Gifford, R. (2007). The consequences of living in high-
rise buildings. Architectural science review, 50(1),
2-17.

Golembiewski, J. A. (2010). Start making sense: Ap-
plying a salutogenic model to architectural design for
psychiatric care. Facilities, 28(3-4), 100-117.
Golembiewski, J. (2012). Salutogenic design: The
neurological basis of health-promoting environ-
ments. World Health Design: Architecture, Culture,
Technology, 5(3), 62-69.

Grinde, B., & Patil, G. G. (2009). Biophilia: does vil
sual contact with nature impact on health and well-
being? International journal of environmental re-
search and public health, 6(9), 2332-2343.
Hasselaar, E. (2006). Health performance of housing:
indicators and tools (Vol. ) +). 10S Press.

Hall, E. T. (1973). Mental health research and out-
of-awareness cultural systems. Cultural Illness and
Health: Essay in Human Adaption, 97-103.

Hall, E. T. (1990). The hidden dimension, reprint.
Harrop, Emily and Addis, Samia and Elliott, Eva and
Williams, Gareth. 2006. “Resilience, coping and salu-
togenic approaches to maintaining and generating
health: A review.” Cardiff: Cardiff University.
Heerwagen, J. H., Heubach, J. G., Montgomery, J., &
Weimer, W. C. (1995). Environmental design, work,
and wellbeing: managing occupational stress through
changes in the workplace environment. 4aohn Jour-
nal, 43(9), 458-468.

HEIDMANN, I. T. (2006). Buss; ALMEIDA, Maria
Cecilia Puntel; BOEHS, Astrid Eggert; WOSNY, An-
tonio de Miranda; MONTICELLI, Marisa. Promogao
a Saude: Trajetoria Historica de suas Concepgdes. Tex-
to Contexto Enferm. Florianopolis, 352-8.

Inalhan, G., & Golembiewski, J. A. (2010). Start mak-
ing sense. Facilities. Facilities (Emerald Group Pub-
lishing Limited).

Jensen, B. B., Diir, W., & Buijs, G. (2017). The appli-
cation of salutogenesis in schools. The Handbook of
Salutogenesis, 225-235.

Jonas, W. B., Chez, R. A., Smith, K., & Sakallaris,
B. (2014). Salutogenesis: the defining concept for a
new healthcare system. Global advances in health and
medicine, 3(3), 82-91.

Karaca, Elif. (2018). Salutogenic Approach for De-
signing Restorative Environments. The Journal of Ac-
ademic Social Science 116--131.

Kats, G. (2013). Greening our built world: cosis, ben-
efits, and strategies. Island Press.

Krieger, J., & Higgins, D. L. (2002). Housing and
health: time again for public health action. American

0"

LI BRaN |

C
];.>
G =
[y

D
[>
I’
G
I

\o
(73




2
ay

1

9

ay
) J
q

N

9

&)

s

IPY—18) Slrio /Y o jlois . 1Y 0398 . 1F oo cylimoy 3 juily

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

- TCIRE PR TR | E PR PR AR W KT | PYRE )

journal of public health, 92(5), 758-768.

Kubholski, K., Tohn, E., & Morley, R. (2010). Healthy
energy-efficient housing: using a one-touch approach
to maximize public health, energy, and housing pro-
grams and policies. Journal of Public Health Manage-
ment and Practice, 16(5), S68-S74.

Lindstrom, B., & Eriksson, M. (2005). Saluto-
genesis. Journal of Epidemiology & Community
Health, 59(6), 440-442.

May, J. M. (1959). The ecology of human disease. The
Ecology of Human Disease.

Mendes de Leon, C. F., Glass, T. A., & Berkman, L.
F. (2003). Social engagement and disability in a comt
munity population of older adults: The New Haven
EPESE. American Journal of Epidemiology, 157(7),
633-642.

Mittelmark, M. B., Sagy, S., Eriksson, M., Bauer, G.
F., Pelikan, J. M., Lindstrom, B., & Arild Espnes, G.
(2017). The handbook of salutogenesis. Springer Na-
ture.

Norberg-Schulz, C. (1994). Genius loci: K fenomeno-
logii architektury. Odeon.

Omran & Maskansazan Co. (2021). Restored April 14,
2021.http://www.rihfars.ir/PostShow.aspx?i=10
Osmond, H. (1958). The seclusion room-cell or sanc-
tuary? Mental Hospitals, 9, 18-19.

Osmond, D. H. (1966). Some psychiatric aspects of
design. Who designs America.

Potz, H., Bleuze, P., Sjauw En Wa, A., & Baar, T. V.
(2012). Groenblauwe netwerken voor duurzame en
dynamische steden= Urban green-blue grids for sus-
tainable and dynamic cities. Delft: Coop for life.
Quick, J. S., Robishaw, S. B., Baylor, K. A., Snyder,
D. I, & Han, J. J. (2017). Vegetable garden as thera-
peutic horticulture for patients with chronic pain. Pain
Medicine, 18(11), 2252-2254.

Rastegar Fasaei, M. & Hosseini Fasaei, H. (2003).
Fars-Nama-ye Naseri, Tehran; Amirkabir.
Raymond, C. M., Frantzeskaki, N., Kabisch, N.,
Berry, P., Breil, M., Nita, M. R., ... & Calfapietra, C.
(2017). A framework for assessing and implementing
the co-benefits of nature-based solutions in urban ar-
eas. Environmental Science & Policy, 77, 15-24.
Rynor, Becky. (2010). Beautifying hospitals: a tough
sell. (Can Med Assoc).

Roux, A. V. D. (2003). Residential environments and
cardiovascular risk. Journal of Urban Health, 80(4),
569-589. Rynor, Becky. 2010. “Beautifying hospitals:
a tough sell.” (Can Med Assoc).

Sanderson, C., HAGLUND, B. J., Tillgren, P. E. R.,
SVANSTROM, L., OSTENSON, C. G., HOLM, L. E.,
... & SMAJKIC, A. (1996). Effect and stage models in
community intervention programmes; and the devel-
opment of the Model for Management of Intervention
Programme Preparation (MMIPP). Health Promotion
International, 11(2), 143-156.

Schmid, T. L., Pratt, M., & Howze, E. (1995). Policy
as intervention: environmental and policy approaches
to the prevention of cardiovascular disease. American
Journal of Public Health, 85(9), 1207-1211.

Searles, H. F. (2018). Collected papers on schizophre-
nia and related subjects.Routledge.

Setavand, M. H. (2019). Spatial analysis of Shiraz ur-
ban areas from the perspective of social justice with
emphasis on public services. Applied Research in
Geographical Sciences, 19, 171--192.

Silva, A. N. D., Mendon¢a, M. H. M. D., & Vettore, M.
V. (2008). A salutogenic approach to oral health pro-
motion. Cadernos de saude publica, 24, s521-s530.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Stokols, D. (1992). Establishing and maintaining
healthy environments: toward a social ecology of
health promotion. American psychologist, 47(1), 6.
Surtees, P., Wainwright, N., Luben, R., Khaw, K. T.,
& Day, N. (2003). Sense of coherence and mortality
in men and women in the EPIC-Norfolk United King-
dom prospective cohort study. American Journal of
Epidemiology, 158(12), 1202-1209.

Tones, K., & Green, J. (2004). Health promotion:
planning and strategies. Sage.

Ulrich, R. S., & Parsons, R. (1990, April). Influences
on passive plants in individual wellbeing and health.
In Proceedings of the National Symposium on the Role
of Horticulture in Wellbeing and Social Development,
Arlington, VA (pp. .(Y)-)4

Ulrich, R. S. (1997, January). A theory of supportive
design for healthcare facilities. In Journal of health-
care design: proceedings from the... Symposium on
Healthcare Design. Symposium on Healthcare De-
sign (Vol. &, pp. .(V-Y

USGBC Research Committee and others. (2008). A
national green building research agenda. November
2007. Revised Febuary.

Verderber, S. (2003). Architecture for health-2050:
an international perspective. The Journal of Architec-
ture, 8(3), 281-302.

Von Schirnding, Y., Bruce, N., Smith, K., Bal-
lard-Tremeer, G., Ezzati, M., & Lvovsky, K.
(2002). Addressing the Impact of Household Ener-
gv and Indoor Air Pollution on the Health of Poor:
Implications for Policy Action and Intervention Mea-
sures (p. ©Y). Geneva: World Health Organization.
Warne, M., Snyder, K., & Gadin, K. G. (2014). Ad-
aptation and validation of a positive health scale for
adolescents. Social indicators research, 119(2), 1079-
1093.

Wells, D. L. (2007). Domestic dogs and human health:
An overview. British journal of health psycholo-
v, 12(1), 145-156.

WHO, WH. (1986). Ottawa charter for health promo-
tion. Health Promotion 1: iii--v.

Wright, J., & Burrows, L. (2004). “Being healthy”: the
discursive construction of health in New Zealand chil-
dren’s responses to the National Education Monitoring
Project. Discourse: studies in the cultural politics of
education, 25(2), 211-230.

Yeang, K. (2015). Introduction of Ecological Archi-
tecture and Green Design. World Health Design, 6,
38-47.

Ziegler, E. (2014). Application of a salutogenic de-
sign model to the architecture of low-income hous-
ing (Doctoral dissertation, University of British
Columbia).


http://www.rihfars.ir/PostShow.aspx?i=10

Ya)w-\* D;s#-\f" Qlﬁuﬁjs}db

o

\

gy’
95!3—“_{9‘”—(‘0
v v I A

of




Journal of Iranian Architecture & Urbanism. 12(2): 153-169, Fall & Winter 2021

Journal of Iranian Architecture & Urbanism

(JIAU)
Homepage: https://www.isau.ir/

| ORIGINAL RESEARCH PAPER

Physical analysis and cognition of vernacular architecture in Leives village®

Sajad Moazen *** *, Shina Sadbereniji >

1 Assistant Professor, School of Architecture and environmental Design, Iran University of Science and Technology, Tehran, Iran.
2 Ph.D. in Landscape Architecture, Faculty of Art and Architecture, Tarbiat Modares University, Tehran, Iran.

ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: Rural architecture is formed in the context of nature.
Received 2020/03/28 A link between man and nature is created based on this architecture, which requires
Revised 2020/07/20 iapplied art to serve human needs. The best way to understand this art is to refer to the
Accepted 2020/12/13 i existing examples of its identification and analysis. Studying the construction technics
Available Online  2021/12/22 i of rural architecture is one of the most important ways to understand the vernacular
farchitecture of any land. Leives is located 80 km northeast of Dezful. The village is at
Keywords: §the hillside of Langar Mountain. The most important historical places in this village are
Vernacular Architecture i GadamGabh of Leives village and the tomb of Gusheh village (10km south of Leives).
Creativity H

ETHODS: The present research is of a qualitative type that uses the grounded theory
method. The field survey method was used to collect data and documentation. This

Stream
Plaster and Stone Arch

Self-Sufficiency garticle is the subject of empirical research that uses multiple sources and evidence to

istudy the architecture of Leives village in its natural context. The architecture of Leives

%village is a cohesive whole created by its architectural details and structural techniques. To

.................................................... . iunderstand this whole, based on its components, cognition, and analysis of the village is
Use your device to scan i described in two macro and micro scales.

and read the article online

INDINGS: Leives village is divided into Ashiriha and Dinavarha neighborhoods. Leives

village development process considering historical and constructional evolution
§:inc|udes 1. The initial core of the village formed around GadamGah and a monument
inamed castle in Dinavarha neighborhood. 2. Dinavarha neighborhood (east of the village)
i 3. Ashiriha neighborhood (west of the village) 4. New buildings with vernacular materials.
i5. New buildings with cement blocks and iron beams. For construction analysis of village
%streams, the seasonal water flow path in the village is investigated. Water can play
iboth destructive or constructive roles ~depending on human brilliance in the choice of
€ ilocation settlement. There are one surrounding stream and three inner minor streams

{in the village. These streams have some benefits: making two gardens in the south and
i southwest, using the stream as a route, and creating a natural borderline between Ashiriha

Number of References §and Dinavarha neighborhoods. The structural morphology of the village is described
19 {in a macro-scale, including the routes (The village Passages have numerous warps and

i varying widths throughout, indicating that the village’s fabric has gradually developed by

gnatural growth), and the direction and orientation of the houses, which is the same as

i the direction of the mountain -northwest, southeast. Therefore, the openings are facing

Number of Figures i southwest for utilizing the maximum solar radiation to warm inside the house and provide
26 {interior lighting). The stepped architecture, micro-scale includes: entrance quality and

T i openings sizes (hard climates (cold winters and direct sunlight in summers), the need to
i protect the interior from unexpected invasions of humans and insects, the lack of suitable
i materials for making doors and windows, and a ceiling beam are some of the reasons for

Number of Tables ithe small size and the limited number of the doors, and windows). Used materials (stone
0 :and plaster), roofing technique (typically are arched), roof water isolation (usage of the
ifree space between arch and roof as a wheat silo), tabo (large Cereal storage container
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?which is going to be built with clay inside building simultaneously with the construction of
i the building) are also investigated.

ONCLUSION: The findings of this study emphasize the importance of choosing a
H suitable place to satisfy the living needs of villagers. Continuing to live in one place for
i centuries requires precise location choice in nature. In the village of Leives, the mountain
i direction and streams are the main factors in locating. Fields and gardens are at the south
of the village, and the mountain protects the village like a strong barrier in the north. Being
i located next to the Langar Mountain brings security for the residents. Also, the farmers
i benefit from the good view of their cultivated lands. Living in this place requires its specific
i customs and behavior, and these customs also create their unique architecture. Self-
sufficiency on a domestic scale, limited connections with other towns and villages, living
i between settlement and migration, nature dependency define the specific lifestyle of
i people in Leives. For this reason, there is no infrastructure designed for social life (such as
i the bazaar, mosque, and even designed neighborhood center). Finally, Leives architectural
i analysis can be described in this way: creativity in vernacular architecture is equivalent to
the best, most simple, and most available answer to noble and basic human needs.

{ HIGHLIGHTS:

i - The influential components of Leives architecture are Being far away from Population
i centers and insecurity, the vegetation of the area, the materials available and the specific
location of the village near the Langar Mountain.

i - Recognition and analysis of stream and their role in the formation of neighborhood units,
i stone and gypsum arch structures, unique food storage warehouses and gardens around
i the village are the most significant measures to understand the architecture of Leives
village.

i - Creativity in rural architecture is manifested in the form of finding the best, most simple
i and most available solutions in response to basic human needs.
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Fig.1. A. Location of the village in the khuzestan province (and its distance to the Persian Gulf), B. Distance of the village
to the lake of Dez dam and Dezful, its location on the border between the mountain and the plain, C. Location of the
village relative to the Langar mountain, D. Mine Lime shows the southwest of the village (with white soil)
(Google Earth.com)
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Fig.2. Aerial photo of the village in 2001. In this picture,
the main stream and one of the inner stream (which also
plays the role of the route), the Dinavarha neighborhood
on the right and the Ashiriha neighborhood on the left
and the two gardens of the village are clear.
(National mapping agency)
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Fig.3. The physical density of the village in the center
of the drawn circle (the initial colony of the village) is
higher and decreases in the direction of the arrows.

3wl jgamedos lable> ol! ol Lo JSCi
W E U] WP )" —ax Lg)‘od_il J=o LlL>as l_>uj
(UL &y )95 5 (a2 9 £ 5510450 slavu
3L g bl 5l ol ool il 5o 0l e
ot (e A5 o 5 45 Sl 55 4 o3
adma ) o Laals 5 58T das o e 4 Lo

ool U Loy 5 535 ales GOy ¢ 0l i o
Dgldd alins (ol Jodo 0l S e Sl alsn
Logas Lo yglos ol ddoxe g0 00 )0 (S0j 0,8 )0
25 ol g wllie 5o e iie 5 9l 5 JoELs
wliw (& s al=o sloaasl> kgj_:.f)lﬁ W_m)l_;f)o
e o ALl Uy g plie slaol> o )lspon
SaeaS Uy) JS Ltne Laails pLy IS o,
A Ly g dﬁf)‘)ér@)b?P las el (- S
L) S sl LaT 5l s sl 4 45 (U
o=l o L, 38 ol sl JSas ol 8 (e g0 s
g s 5 inlite dLnygls als NSy aloe
S jo Ly jload allaids o cBo b s

L’S.wg) PR

5 po e Jl8l Lws, 6,0 S )b amls <:s—i'
s sl 5250 SIS saly L Loyl goakes
go ploal QB 0lg 5l (S0 A8 1 (e (g%
=)l sald 5 St aibie ol ()L
o3e) Ly ol8end o (a5 wald ol s,
(o) 2= (s askS ) +) 4l (Sliws; ooliplual
GV Y il Slbg g b alio e 8 45 s
Gy (gl Sg—ezme S .l oa s S
dsS el |y L] 5 asS o o)l dsgf ol ey
—dle (Hy oIS s SVl S oo (e
Jo—se oolaz o s ol 0 4S5 (i
9 e Jo850 50 el ol a i3 s 5 sl
Lo glod 5 0l (s yo (o it 5l S b,
(Sajjadi, 2005, 46) ".a_i ;5830 g S BdT 0

> QIL,I

a8 sl s A go—e ;90
el g8

Ol sl 45 (50,6 sl 4 Lol
43,5 Sl g, dn wlosg eolaiwl 0,50 Ysb
ao;Y b ] (goie g0 waslaidl | og>ge &—>9 9
Bl S92 g0 @by ym diz e Sl (sl
bsg) 5 Sl @Sl (o (g Jgl o5 50 L
5 glas L 5l Slen 5 cwd Sy (8L )b
052 ol 1 Gle oo Lol ol el (98
slolad olowls wwad dlas ol sl oS5
sboidn o (Slnles (bl el 5 )l
S adoe 98 4y o by, amt S L)
(¥ J2) og—Sice o he g Loyl
g8 g o, 8 8L glyls s jglus a e
L ool @l of coln classll § ool
(VS el g e Ao Sl L agXl
e ol o eolaiwl 0y50 ;5 ol g eolw fygd
P53 men g Lalad sl s ;5SS
Seid ¥ 5l Uiy (6505 St adgl i (y9al
9= 50 Dglay , ogdle o aloe ol i
aloes (ol by, ol 5l Jasas dalad sl g el
o Lo 45 009 L) po 0 S Joee ol 5o
hreS a5l Giare g Lalad (99 SasS o
ORI PUETR -3 PP SO VSPUl KR L,

e 90 (6,8 IS Sley alold vall o yiage
6)‘9—?'\“*“ 024 O FUEN 99 —J5 6u¢5w

9y S

& s

ol Lol
B 4 |y 30 Yoane alie oyl 4o tlajsliys aloe
e oo JSii ) ( Slon aaly S o LS 0
Oygmo dmy (Solor azly SO o Laasly 6,518
Slwee ly B> L o0 Jol> slo)lez> L
sbojlps o g sl aaly oz (b S it a S
Wp\j)_aw_,yol_:ﬁywo_i._w
ol oS Ay glad a5 slad cons 0d o
L s lone sl g licwg) yimn (39— slazbasS

0"

LI BRaN |

R
];.>
[ S
[y

1
[>
I’
[0
I

\o
(73




- 3‘

ol

y
i
b
1

s

1OY 198 Slonio /¥ 0 jbod « 1Y 0,58 + 1Foe iams ) 9 3l

% 20 U 99 30 Sl

Fig.4. Overview of the villae from the soutea§t; The Dinavarha district is marked in yellow, the hadamgah in green,
the castle in blue and the complex presented in the pictures in red.
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Fig.5. A: A neighborhood complex in the Dinavarha district; Consists of three interconnected independent units. The
courtyard of the complex is marked on the right. Spaces with No. 1 kitchen and storage, No. 2 sleeping and daily living
affairs and No. 3 to keep lambs in the first days after birth and sheep in times of need (bad weather conditions) (Bahrami,
Savari, Ghomeshi, Jalalzadeh, Ghasemi, Bazazzadeh, Heidari). B: Neighborhood complex elevation view (Bahrami, Savari,
Ghomeshi, Jalalzadeh, Ghasemi, Bazazzadeh, Heidari). C: Cross section of the neighborhood complex. D: Entry of one of the
units drawn in the maps.
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Fig.6. Chronological map of the village (Bahrami, Savari, Ghomeshi, Jalalzadeh, Ghasemi, Bazazzadeh, Heidari)
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Fig.8. Map of the village in which the streams are
identified.(Bahrami, Savari, Ghomeshi, Alalzadeh,
Ghasemi, Bazazzadeh, Heidari)
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Fig.9. One of the streams of the village and the Stone
Bridge built on it
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Fig.7. Rok, woven with wild almond tree branches
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Fig.11. Village plan in which the passages and
neighborhood units are specified. (Bahrami, Savari,
Ghomeshi, Jalalzadeh, Ghasemi, Bazazzadeh, Heidari)
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Fig.12. Formation of a village at the foot of Langar
Mountain

Fig.10. Southern Garden, a combination of pomegranate and palm
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Fig.13. Very small doors and windows facing the

mountains and facing the sun in a rectangular plan

house in the Dinavars neighborhood. The Langar
mountain is visible in the image background.
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Fig.17. Stone Colombo
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Fig.15. The entrance to a house where most of the points
mentioned are evident; Being small, use three slices of
palm wood and lintel stone protruding from the wall

Fig.16. Pleasant volumetric composition of the room,
porch and stone stairs
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Fig.19. Small arches between two main arches

Fig.18. Stone arch and gypsum rib and n_liddle hole
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Fig.20. Two arches and four wheat storage spaces
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Fig.22. Layers of covering between the arch and the roof
in one of the villages of Shushtar city
(Chaharmabhali, 2016)
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arch and the rib above them)
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Due to its large number of mausoleums and tombs,
Received 2020/01/14 Shushtar has become a treasury of Islamic architecture, among which the building
Revised 2020/06/17 :of Imamzadeh Abdullah is a significant point of interest due to its construction period
Accepted 2020/09/12  (transition from Seljuk- Khwarezmshahi period to llkhanate period), structure form,
Available Online  2021/12/22 gtype of dome, the historical precedent of the dome as a pioneer in Iranian architecture,
iarchitectural features, decoration and diversity of inscriptions, which indicate the
Keywords: {importance of this building. Religious buildings are usually ousted gradually from their
Imamzadeh Abdullah i original form due to the abundance of renovation, reconstruction, and expansion. The
Shushtar current research is performed to study and review the tomb formation and extension and
llkhanate {identify its formation ideas, original plan, building extension, and architectural history.
::;;’Sgéogzme ETHODS: This research, performed using a descriptive-comparative-analytical

method, is fundamental in terms of purpose. It is considered qualitative research
{in terms of the data type and regarded as historical research in terms of available data.
.................................................... . iData collection tools include the direct observation of physical and spatial components,
Use your device to scan Ethe building position, and the examination of documents that provide information on the
and read the article online i subject of research. Qualitative data analysis methods were also used for data analysis.
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INDINGS: The tomb, which was far from residential areas not long ago, is now located
;0 within the urban fabric of Shushtar with the extension of urban spaces. Due to the
i natural shape of the terrain, it is placed at a higher level than the surrounding area. The
gcomplex has an area of 700 m2. It consists of the entrance facade, the side dome, the
i corridor between the two domes, the main dome, the tomb of Bibi Gozideh Khatoon, and
i the surrounding spaces such as the women’s prayer hall portico, porch, and two minarets.

: ONCLUSION: In contrast to previous studies, which were brief, inconclusive, and at

times erroneous in descriptions, disregarding the evolution and physical extension of

Q {the building, the present study seeks to address new issues such as the original building
gstructure, building development from a single building to a tomb complex within different

periods, the origins, emergence, and continuity of construction, structure and decorative
i patterns of the complex during the transition from Seljuk-Khwarezmshahi period to the
% illkhanate period. This study also studies the influential role of the building in Iranian
v garchitecture and the tomb architecture in particular. The original body of Imamzadeh
§Abdu|lah, which was formed before the rule of the Ilkhanate and during the Abbasid
§ca|iphs over Shushtar, consisted of a single dome with a vault. The construction model,
iplan, architectural style, especially the stepped dome and its overall spatial structure,
i rather inherit the architectural style of the tombs from Irag and Mesopotamia than those
%of Seljuk-Khwarezmshahi architecture. Despite some unknown features of the building,
i many of the dome details and decorative features are simply influenced by the common
i patterns of Seljuk, Kharazmshahi buildings, and the indigenous features of the region, to
i some extent. As a rare example of the combined style of pre-Mongol Iranian architecture
%(Seljuk—Khwarezmshahi period) and Iraqi architecture, this dome has, on the one hand,
{influenced the construction style of domes and spatial structure of tombs in the south and
i southwest of Iran, especially single domes. On the other hand, it misses links from some
§-decorative features within the architecture of the Seljuk-Khwarezmshahi period, such aﬁ
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?plastering and tiling, to the llkhanate period. According to the written sources and field
i studies in llkhanate period monuments (8th century AH), the building has turned into a
i combined tomb-monastery complex through some constructions and renovations. The
i side dome is among rare surviving monuments. Most of the renovations and extensions
i have occurred during the Safavid period. At this period, many physical changes were
made in the original spaces, such as the main dome and vault. On the other hand, the
i tomb was transformed into a large burial complex by the allocation of endowments and
i building spaces such as the entrance fagade to the side dome, surrounding landscapes of
the building, guest house, school, residential rooms, and the huge entrance structure. In
gthe Afshari period, two minarets were added to the building. In the Qajar period, some
i decorations were embedded, and finally, with the changes made in the contemporary
i period, the complex has shaped into its present form.

{ HIGHLIGHTS:

- Identifying an example of Iranian tomb architecture in the Seljuk-Khwarezmshahi
i transition period to the llkhanate period.

- Comparative study of architectural and decorative features of the Seljuk-Khwarezmshahi
and llkhanate periods and how it appeared in the building under study.

i- How the tomb was formed and how it was expanded has been studied, and new
i angles have been identified from the way it was formed, the original plan, the building
i development and the architectural history of the building, and how it was turned into a
tomb complex.
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Entrance

2. Side nave

3. The interface space of the
two naves

4. The main nave

5. ‘Women’s prayer hall

6. Tomb of Bibi Gozideh
Khaton

7. Porch

8. Veranda

9. The minaret

1 Complex manager room

s

Fig.1. General plan and schematics of the tomb
(Source: Archive of Shushtar Cultural Heritage, Handicrafts and Tourism Office, 1981)

Fig.3. Inscriptions of the entrance structure; (A) The all-around inscription of the prayer of Khajeh Nasir Tusi; (B)
Imamzadeh pilgrimage prayer; (C) Another similar inscriptions; (D) The inscription to the right of the front door;
(E) The inscription to the left side of the front door
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Fig.4. Architectural components and the decorations of the side-dome; (A) the Dome and the transformation

f Crux con

stellation and the Hexagonal Sun

Fig.6. Inscriptions on the entrance to the main dome; (A) Part of the inscription on entablature of the entrance
door; (B) Inscription of the ordering authority; (C) Inscription of the construction date
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Fig.7. : The inscription on the left side of the corridor
linking the domes

Fig.8. : (A) Tiles of the main dome; (B) Combining Mocarabe and Muqarnas in the right-hand porch; (C) Yazidi
layout Mocarabe of the left side porch

Fig.10. The chipped dome of the building
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Fig.11. Remaining artifacts between the skull and the chipped dome ltself (A) Colored §tuccos between the outer
surface of the cap dome and the chipped dome; (B) Transitional phases in building a chipped dome; (C) Remaining
artifacts from Mocarabe corners of the dome
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Fig.12. (A) The Muqarnas in the inner wall of Zobideh-Khatun female dome (archnet, 2019). (B) Mogharnas, the inner
wall of the dome of Imamzadeh Abdullah
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Fig.13. : Imam in Muslim Ibn Quraysh
(Hillenbrand, 1998: 392)
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Fig.14. : The tomb of Zobideh -Khatun’s tomb
(Sarre & Herzfeld, 1920: 142)
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Fig.15. :

(A) Molded patterned brlck of the Forumad Vlllage Mosque (Shekofteh et al., 2015), (B) Molded patterned

brick of Zuzen Mosque (Ibid); (C) Imamzadeh Abdullah’s hive-like tiles; (D) Hive-like tiles of Yazd Grand Mosque
(Hosseini and Farashi Abarghui, 2014)
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Fig.16. : (A) The entrance of the complex and its position relative to the tomb (Shushtar Cultural Heritage, Handicrafts and
Tourism Office); (B) The entrance of the complex and its stone frame (Ibid) (C) Stone frame at the entrance fagade of the
tomb of Ya’qub ibn al-Layth al-Saffari
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Fig.17. : (A) The ancient entrance of Dezful Grand Mosque (Eghtedari, 1998, 514); (B) Stucco with the figure of the altar
of Imamzadeh Abdullah; (C) Rug with the figure of an altar of the Qajar period (Tanhaie, and Khazaie, 2009)
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Fig.19. Phases of physical development of the building: (A) before the Ilkhanate period; (B) during the Ilkhanate period;
(C) during the Safavid period; (D) post-Safavid period
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ARTICLE INFO MExtended ABSTRACT
X . ACKGROUND AND OBIJECTIVES: This study examined the effects of the physical
Article History: . X . . . . .
) H boundaries of residential communities on residents’ perception of fear of crime. The
Eec?"’zd ;g;gﬁggfgg i physical boundary of a community is the dividing line that officially delineates the limits
evise . . . .
Accepted 2020/08/11 i of the land or premises of that community and separates it from the surrounding urban

i fabric. In the housing literature, communities around which a physical boundary is created
i through gates and fences/walls are called gated communities. Gated communities include
both new developments and older areas retrofitted for reasons of security and are found
{in both urban and suburban areas. In the literature, there is no consensus on the quality of
i perceived security in gated communities. Despite the claim that gated communities provide
i their residents with higher levels of security, some studies have indicated no significant
%difference between the residents of gated communities and the residents of non-gated
i communities in terms of perceived fear of crime. The disagreements might have resulted
ifrom the different research methods used in previous studies. How gated communities
fare studied is important. Apparently, three general methodological approaches have
.................................................... . been employed in previous studies to study the effects of gated communities. First, in the
Use your device to scan i easiest and least rigorous research design, one or two variables have been investigated in

and read the artcle online ia case study on gated communities. Second, in slightly more rigorous research designs,

igated communities have been compared with non-gated communities, but possible
moderating factors have not been considered. Third, more sophisticated research designs
ihave compared gated communities with non-gated communities and considered at
i least some possible moderators, usually demographic variables, in a more sophisticated
i correlational research design. We employed a research design that compared numerous
%gated communities with numerous non-gated communities and involved investigator
i control over key variables. Meeting the requirements of a truly experimental research
i design is highly improbable in housing studies as meeting the conditions under which
i the researcher is able to manipulate the independent variables and eliminate or control

Q %moderating variables is almost impossible. Even if this were possible, the conditions of
ian experiment are so artificial and unreal that it is impossible to generalise the results to

i other contexts. However, through a causal comparative research design which is a type of
51 i correlational research that stakes out an intermediate position between correlational and

%experimental research and a purposefully selected sample, it is possible to control for the
S
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i effects of key moderating variables. This requires the existence of appropriate cases for
i study. The present study aimed to take a closer look at the effects of the physical boundaries
{ of residential communities on residents’ fear of crime through a causal comparative design
gand a purposefully selected sample.

Number of Figures

ETHODS: Employing a causal comparative design approach of a purposive sample
: of gated, perceived gated, and non-gated communities in Tehran, two communities
Number of Tables i were selected from each category. Ekbatan, one of the biggest and the most populated

6 i neighbourhoods in the Middle East, is a community where three levels of gating can be
gobserved. In some of the communities located in Ekbatan, the residents have enclosed
itheir communities through restricting access points and recruiting guards. In fact, in
i Ekbatan, gating has been encouraged by residents’ feeling that they have no longer any
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i control over their communities.

INDINGS: The results show that the residents of the gated communities did not

perceive fear of crime significantly less frequently compared to the residents of non-
i gated communities. However, the situation is different in perceived gated communities.
i The results indicated that the residents of perceived gated communities in Ekbatan
perceived significantly less fear of crime compared to the residents of gated and non-gated
i communities. Lower levels of fear of crime were observed in all four components of fear of
i crime including worry about fear of crime, perceived likelihood of crime, perceived control
i over personal crime, and perceived consequences of crime. The residents of perceived
égated communities are less worried about becoming a victim of crime, feel that there is
 less likelihood of crime in their communities, feel that they have more control over crime
! if one happened, and, finally, feel that a crime would lead to fewer consequences in their
{ lives, if one happened.

ONCLUSION: The residents of Ekbatan are increasingly worried about the future of
H their neighbourhood due to physical, social, and demographic changes in the context
i of their neighbourhood. Many of them feel threatened and are unsure of their place of
i residence. This is reflected in the increasing use of fencing as a strategy to control the
i physical environment. From the point of view of Ekbatan’s managing committee and
residents, gating might seem to be a reasonable solution for protecting the neighbourhood.
i However, the results of this study suggest that gating does not appear to address the
i sources of the problem. The results demonstrate that there was no significant difference
i between gated and non-gated communities’ residents’ perception of fear of crime and
i sense of community in Ekbatan. Protection against violence and criminal activities largely
depends on residents’ active surveillance and gated communities do little to foster this.
i Since the living environment is enclosed and guarded, residents are not encouraged to
i participate in protecting their neighbourhood and as a result feel no responsibility for
i taking care of their place of residence. It seems that gating is at best a temporary solution
%to the problem of crime since if someone intended to get into a gated community, they
i would find a way to do so. Gating and fencing lead to social segregation and, contrary
i to what residents believe, do little to help protect their neighbourhoods. This process
¢ will likely lead to insularity and weaken the social and physical structure of Ekbatan. The
residents of gated communities no longer care about what happens outside walls or even
i within the walls. Passive solutions to reducing crime seem ineffective in reducing residents’
i fear. However, perceived gated communities, through creating a sense of territoriality and
Etriggering residents’ active participation in community protection, seem to provide an
effective solution to the problem of crime.

i HIGHLIGHTS:

- Ekbatan is a community where three levels of gating can be observed.

i - In Ekbatan, gating has been encouraged by residents’ feeling that they have no longer
i any control over their communities.

i - Fencing and recruiting guards have failed to result in significantly less fear of crime in
gated communities.
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Typel: Only one entrance

With fences & a fully controlled gate
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Type2: Only one entrance
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Type 3: No fence & no gate
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ed traffic for vehicles

Fig.1. Three types of boundary in communities based on territory and traffic control (Kim, 2006, p. 63)
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Fig.4. Access restriction and notices to outsiders in some residential communities in Ekbatan (The banner on the wall
says: Notice that this block’s green space is only for the use of residents and it is privately owned by the owners of the block and
all its costs are paid by the residents. Thus, non-residents are not allowed to enter it and their entry is illegal and prosecutable)
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Table 1. Population Size and Sample Size

Non-gated Perceived gated Gated communities Total
communities communities
Population size 8597 3578 5219 17394
Sample size according to Krejcie and 93 39 56 188
Morgan’s Table
Actual sample size 108 54 71 233
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Table 2. Cronbach’s alphas

Scale Subscale Number of items Cronbach’s alpha
Fear of crime Worry about being a victim of crime 4 0.82
Likelihood of crime 4 0.88
Control over crime 4 0.87
Consequences of crime 4 0.83
Total 16 0.94
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Table 3. Respondents’ demographic details in the communities studied
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Gated communities Perceived gated Non-gated
communities communities
Frequency Percentage Frequency Percentage Frequency Percentage
Age 18-25 6 11.1 9 21.4 15 15.6
26-34 13 24.1 7 16.7 19 19.8
35-49 21 38.9 17 40.5 45 46.9
50-64 8 14.8 11.9 7 7.3
Above 65 6 11.1 4 9.5 10 10.4
Gender Male 31 57.4 22 52.4 53 55.2
Female 23 42.6 20 47.6 43 44.8
Breadwinning Breadwinner 39 72.2 28 66.7 63 65.6
status Non-breadwinner 15 27.8 14 33.3 33 34.4
Education Below high school 5 9.3 3 7.1 6 6.2
diploma
High school diploma 12 22.2 5 11.9 14 14.6
Bachelor of Arts/Science 27 50 28 66.7 60 62.5
Master of Arts/Science 10 18.5 6 14.3 16 16.7
and above
Number of Below a year 3 5.6 1 2.4 7 7.3
years lived in 1-3 years 7 13 8 19 13 13.5
Ekbatan
4-6 years 4 7.4 3 7.1 2.1
7-9 years 2 3.7 3 7.1 2.1
Above 9 years 1 1.9 1 2.4 3.1
Type of Owner 37 68.5 31 73.8 68 70.8
ownership Non-owner 17 315 11 26.2 28 29.2
Number of Below a year 6 11.1 14.3 10 10.4
years 2-5 years 13 24.1 21.4 21 21.9
expected to
live in 6-10 years 25 46.3 16.7 46 47.9
Ekbatan Above 10 years 10 18.5 20 47.6 19 19.8
Table 4. Chi-square results for respondents’ demographic differences
X? df Sig.
Age 4.92 8 0.76
Sex 0.24 2 0.88
Breadwinning status 0.71 2 0.70
Education 3.84 6 0.69
Number of years lived in Ekbatan 1.01 8 0.99
Previous residence in a gated community 0.32 2 0.82
Type of ownership 0.32 2 0.85
Expected years to live in Ekbatan neighborhood 18.41 6 0.50
Table 5. Descriptive statistics of fear of crime and its components in the communities studied
Gated communities Perceived gated Non-gated
communities communities
Variable Mean SD Mean SD Mean SD n?
Worry about being a 2.56 0.81 2.04 0.71 2.51 0.76 0.07%**
victim of crime
Likelihood of crime 2.58 1.10 2.06 0.81 2.73 1.11 0.05%**
Control over crime 2.71 0.98 2.18 0.81 2.78 1.10 0.05%*
Consequences of crime 2.70 1.02 2.17 0.92 2.69 1.11 0.04*
TOTAL Fear of crime 2.64 0.85 2.11 0.68 2.68 0.94 0.07**

**%p<.001 **p<.01 *p<.05
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Table 6. The results of Scheffe test for residents’ perception of fear of crime in the communities studied

Variable i j Mean Difference Sig.
Fear of being a victim Non-gated Perceived gated 0.52 0.00
of crime Gated 0.04 0.95
Perceived gated Non-gated 0.52 0.00

Gated 0.48 0.01

Gated Non-gated 0.04 0.95

Perceived gated 0.48 0.01

Likelihood of crime Non-gated Perceived gated 0.51 0.03
Gated -0.15 0.71

Perceived gated Non-gated -0.51 0.03

Gated -0.66 0.01

Gated Non-gated 0.15 0.71

Perceived gated 0.66 0.01

Control over crime Non-gated Perceived gated 0.52 0.02
Gated -0.07 0.92

Perceived gated Non-gated -0.52 0.02

Gated -0.59 0.01

Gated Non-gated 0.07 0.92

Perceived gated 0.59 0.01

Consequences of Non-gated Perceived gated 0.51 0.03
crime Gated 0.01 0.99
Perceived gated Non-gated -0.51 0.03

Gated -0.50 0.04

Gated Non-gated -0.01 0.99

Perceived gated 0.50 0.04

Fear of crime Non-gated Perceived gated 0.52 0.001
Gated -0.04 0.96

Perceived gated Non-gated -0.52 0.001

Gated -0.56 0.01

Gated Non-gated 0.04 0.96

Perceived gated 0.56 0.01
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13. Gated communities
14. Blakely and Snyder
15. security zone

16. fortification

17. sense of community
18. Gifford

19. Hough
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i culture, aesthetics, visual communication, and innovation. A deep connection between
{architecture and industrial design has caused these two areas of design to have common
i styles. According to Sottsass, one of the most successful Italian architects and industrial
gdesigners, “Industrial design is micro-architecture.” It can be said that architects work
iin large volumes and industrial designers work in smaller dimensions. In the field of
§traditiona| Iranian architecture, professor Pirnia’s studies in the field of Iranian historic
farchitecture and his proposed principles are very valuable. Five principles have resulted
gfrom his efforts in scrutinizing the traditional Iranian architecture, including Inwardness,
iHuman Scale, Self Sufficiency, Avoiding Non-essentials, and Structural Rigidity, and
i Homogeneous Proportion. This research has four objectives: first, evaluating industrial
i design styles according to product design criteria; second, evaluating Iranian historical
i products in different eras; third, investigating the possibility of applying professor Pirnia’s
%principles with the basics of product design and eventually determining the position of
iIranian historical products in prehistoric, historical and Islamic eras in comparison with
{industrial design styles.

ETHODS: In this study, the data was collected by interviewing ten industrial designers

who were experts in styles and movements. After studying a brief definition of each
§sty|e, the interviewees, educated in the field of industrial design, were asked to comment
i on the five products designed in this style, according to the product design criteria and in
i the form of 5- point Likert scale. A total of 43 industrial design styles and movements were
i evaluated. One or two products from each style or movement were furniture because
i most industrial design styles have produced products in this field. The obtained data were
%analyzed using Spss 23 software. In order to evaluate the historical products of Iran in
§different eras, which are three prehistoric, historical and Islamic, the five principles of
i professor Pirnia were used. Industrial design experts rated the historical products of these
ithree eras based on the five principles of professor Pirnia and in the form of a 5-point
Likert scale. Then the exploratory factor analysis of the data was performed. According to
i the exploratory factor analysis on evaluating industrial design styles with product design
i criteria and Iranian historical products with the principles of professor Pirnia, the expert’s
i opinions were categorized to man, art, and industry. In this regard, the Iranian products
{in three historical eras with industrial design styles were compared in three-dimensional
%space by installing a plugin called Kamakura analysis tools in Excel 2010 software and a
i Scatter chart. Then, the distance formula between two points in the space was used to
i determine the distance between each style with historical products.

INDINGS: Exploratory factor analysis on evaluating the styles and movements with
0 product design criteria and the results of assessing three eras of historical products
:with the principles of professor Pirnia were valued 0.731 and 0.637 in the KMO test,
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?respectively. This confirms a balance between the data and variables. Therefore, it is not
i necessary to delete variables to achieve a higher value. The value of the Bartlett test with
an error level of less than 0.05 is also significant, which shows that the correlation matrix
i of factors with variables is not a single matrix. In this part of the study, three factors were
i made from a set of eight variables in the first part and six variables in the second part.
Since the made factors follow the concepts of man, art, and industry, they were named
i with these titles according to the experts’ opinions in the interviews.

ONCLUSION: By measuring the distance between each historical era of Iran with

industrial design styles and movements in a three-dimensional diagram, it is possible
{ to compare the traditional Iranian products with their respective cultural and geographical
criteria with industrial design styles. The chart analysis shows that throughout history and
i with the genesis of different styles and movements of industrial design, the importance of
i art has decreased regarding the negative slope of its trendline. In contrast, the importance
i of man and industry is incremental regarding the positive slope of its trendline. Regarding
i the historical products of Iran, over time, human participation in the products has
decreased, while the role of industry and art has become more important. This research
i enables researchers to evaluate each type of product based on these three criteria and
i estimate the product style in comparison with Iranian historical products or industrial
i design styles and movements. Determining the style of the artifact can reflect the
designer’s view and purpose to some extent.

{ HIGHLIGHTS:

i - Comparison of traditional Iranian artifacts with cultural and geographical indigenous
i criteria and with industrial design styles.

i - Matching Pirnia principles with product design criteria.

- Evaluation of historical periods of Iran (prehistoric, historical and Islamic) with industrial
i design styles.
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Table 1. Industrial Design Styles and Movements (Sort by Date of Origin)

1 Symbolism (1880) 16 Minimalism (1950) 31 Folding Design (1990)
2 Art Nouveau (1890) 17 Pop Art (1958) 32 Experience Design (1990)
3 Victorian style (1900) 18 Adhocism (1960) 33 Service Design(1990)
4 Werkbund (1907) 19 Radical Design (1960) 34 Blobject (1990)

5 Dadaism (1916) 20 Anti-Design Movement (1960) 35 Emotional Design (1995)
6 De Stijl (1917) 21 Bel Design (1960) 36 Critical Design (1999)
7 Art Deco (1920) 22 Design for the other 90% (1960) 37 Slow Design (2003)

8 Modernism (1920) 23 Postmodernism (1960) 38 Green Design

9 Constructivism (1920) 24 Arte Povera (1967) 39 Co-Design

10 Fashion Design 25 High Technology (1970) 40 Participatory Design
11 Stream Line (1930) 26 Eco Design (1970) 41 Sensual Design

12 International Style (1932) 27 Neoclassical Architecture (1975) 42 Interaction Design

13 Organic Design (1935) 28 Memphis (1980) 43 Universal Design

14 Biomorphic (1936) 29 Deconstruction (1980)

15 Retro Design (1940) 30 Sustainable Design (1986)
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Table 2. Relationship between product design criteria

after exploratory factor analysis with human, industry
and art concepts

Title Criteria Naming
agents

Product Shape and form Art
Design Basics Application Industry
Ergonomics Human
Function Industry
Culture Human

Aesthetics Art

Visual Art

communication

Innovation Industry
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Fig.1. The trend of human, industry and art factors in the products of each style and movement according to the date of
their genesis (The vertical axis, which is graded from 1 to 5 based on 5-point Likert scale, is the average score of the products
in each industrial design style)
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Fig.2. Position of styles and movements based on human, industry and art factors in three-dimensional space
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: Among the features that characterize contemporary
Received 2019/03/25 architecture, sustainability has great significance. It is an approach in architecture that
Revised 2019/08/19 iis in line with the modern concept of sustainable development. The latter concept refers
Accepted 2020/05/23 ito the development of a society in order to address its present needs while supporting
Available Online  2021/12/22 ithe right and potentials of the next generation to address their own needs. Sustainable
i development includes economic, environmental, and social sustainability. The present
Keywords: garticle focuses on residential complexes and social sustainability. The literature review
Sustainable Architecture ion sustainable development from an architectural point of view shows that there is no
Social Sustainability i comprehensive model to help architects evaluate the social sustainability of a residential
SWARA-TOPSIS icomplex quantitatively. In fact, previous studies have mostly focused on defining
Residential Complex gsustainability criteria; however, no research has been done so far on the ranking and

i application of those criteria to evaluate architectural designs quantitatively. Therefore, the

imain objective of the present research is to develop a quantitative and comprehensive

:model to measure the sustainability of a given residential complex. The research answers

{two fundamental questions: What are the criteria for social sustainability in a residential
Use your device to scan : . . . . e .
and read the article online icomplex? How can we compare residential complexes as far as social sustainability is
iconcerned?

ETHODS: The present article is based on descriptive and analytical research, and
the data was collected through field study and bibliographic research. First, the
i criteria for social sustainability were laid out through studying the research literature.
gThen, a practical model was developed. The model applies SWARA technic to weigh each
i criterion and TOPSIS technic to measure social sustainability. In other words, the following
i procedure is carried out step by step: bibliographic research to find out the criteria for social
i sustainability in residential complexes, processing and classifying the results and making
éa final list, designing a quantitative model to measure social sustainability in residential
i complexes, receiving specialists’ views about ranking and weighting the criteria, devising a
i method to determine a level (score) for each criterion in a given residential complex, and
i finally, putting the model into practice and comparing the selected residential complexes.
{In the final step, a comparison of social sustainability proves that the model is practical. The
%cases have been selected based on similarity in size and full access to their information.
v i Furthermore, academics and industrial experts with many years of scientific and executive
i experience in sustainable architecture and social sustainability were asked for their views
about the subject to make use of their expertise in this research.

Number of References

52

Number of Figures

T INDINGS: The judgment made by experts in architecture, as the central part of the
findings, show that the most important criteria for social sustainability are the following
iten items respectively: culture of the residents, social interaction and homogeneity,

Number of Tables isecurity, safety, open areas, appropriateness of population density, quality of interior
15 : design, the gate and exterior view, building space outside the apartment unit, equipment,
iand facilities. According to experts, 60 percent of weighted value is attached to “culture
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?of the residents, interaction and social homogeneity and security” among the mentioned
iitems. The culture of the residents includes a number of features like mutual respect
i among residents, compliance with apartment regulations, attention to private and public
i spaces, and cleanliness. Architects’ ability to influence this item is very limited; however,
i they should apply design expertise to separate private spaces from public ones and ensure
proper hygiene standards inside and around the complex. Features regarding “interaction
i and social homogeneity” include communication and social solidarity and relationship,
i participation in voluntary works and services of the complex, the possibility of resident’s
! participation in the design and creation of spaces, conformity to resident’s culture and
expectations, duration of residence, etc. When accompanied by variability in space use,
i innovative and flexible architecture can help residents design multi-functional spaces.
i Furthermore, security and safety are among inseparable aspects of architecture, and
designers must not disregard them for other aspects such as aesthetics and functionality.

ONCLUSION: The findings show that the proposed model is easily applicable to

measure the level of social sustainability in a residential complex. Thus, the model
is recommended for either comparing constructed residential complexes or weighing up
i available construction plans.

i HIGHLIGHTS:

- Identifying the major social sustainability criteria.

i - Designing a quantitative model to measure the social sustainability of a residential
i complex.

- The integrated application of the techniques TOPSIS and SWARA
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Table 1. Principles of social sustainability (Empacher & Wehling, 1999)

Principle

Definition

Basic needs

At least, one level of fundamental needs including house, food, clothes and health as well as

a security program to prevent significant threats like diseases and social corruption.

Social resources

Stability and social tolerance, unity, orientation towards social welfare and potential for

making non-violent response to social challenges.

Equal opportunities
society.

Equal opportunities for education, employment and access to information for all sections of

Participation
developments

Sustaining oneself

Continuous participation in and influence on social, political, cultural and economic

The ability of every section of society to live and survive without getting help from others.

Cultural diversity
local cultures, etc.

Structural diversity within a society like in race, language and dialect, tribe, values, regions,
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Table 2. Principles of social sustainability according to scholars

Scholars

Dempsey et.al, (2011)
security

Principles

Social interactions, participation, collective sustainability, sense of place, equality and

Bramely et.al, (2009)
safety and security

Social interaction, social networks and collaborations, stability, satisfaction, sense of place,

Colantonio (2008)

Equality, inclusiveness, flexibility, security

Thinh et.al, (2002)

Karami & Mohammad
Hosseini (2018)

Social justice, social solidarity, participation, security
Social identity, social belonging, social feeling, social interaction, social participation

Ghafourian and et.al (2017)
Rahnama & Hosseini (2016)

Identity, sense of belonging, security, participation
Social equality, social capital, social interaction, quality of life, security

Negari & Javan Majidi (2015)

Social relations, identity, security

Jomehpour & Ebrahimi
(2015)

Participation, quality of life, security, satisfaction, desirability of environment

Gholizadeh and et.al, (2013)

Comfort, flexibility of open and semi-open spaces, social identity, social order, satisfaction

Davoudi and et.al, (2013)
Zarghami (2010)

Social interaction, social identity, social security
Justice, aesthetics, convenience, comfort, security, child growth, social identity
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Fig.1. The performance score matrix and the criteria
weight vector(at the top) in the MADM problem
(Zyound et al., 2017)
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Table 3. Criteria for social sustainability in residential complexes

Code Title Some features Objective / result according to academic sources

C1 Appropriateness  Apartment unit area being proportional to  Satisfaction and desirability of the environment

of population the number of its residents, floor area per (Jomehpour & Ebrahimi, 2015), desirability (Amini and
density capita et.al, 2013), social interaction (Latifian, 2011), physical
comfort at home (Zarghami, 2010)
C2 Quality of interior ~ Quality of interior design and separation of ~Environmental satisfaction and desirability (Jomehpour &
design private and public spaces, visual fitness of Ebrahimi, 2015), visual aesthetics (Sedigh Akbari &
spaces, quality of materials and details, Hemmatian, 2013; Eghlimi & Taheri Pilerood, 2013),
lighting and brightness inside units, physical comfort at home (Zarghami, 2010)
flexibility of spaces, secondary spaces like
storerooms inside units, closets, etc.
C3 The gate and The beauty of the gate, uniqueness of the Environmental satisfaction and desirability (Jomepour &
exterior view gate, exterior look of the complex Ebrahimi, 2015), visual aesthetics (Sedigh Akbari &
Hemmatian, 2013), addressing environmental and
physical aspects (Arasteh & Azizi, 2012), social identity
(Zarghami, 2010)
C4 Building space  Beauty of the entrance hall (lobby), Quality of life / satisfaction (Yaran & Behroo, 2016;
outside the largeness of the entrance hall (lobby), Nahibi & Hassandokht, 2014), environmental satisfaction
apartment unit lighting and brightness of interior spaces of and desirability (Jomehpour & Ebrahimi, 2015), visual
the building, reduction of noise, green aesthetics (Sedigh Akbari & Hemmatian, 2013),
spaces inside the complex, the quantity and addressing environmental and physical aspects (Arasteh
quality of parking lots and storerooms, & Azizi, 2012; Latifian, 2011), social identity / physical
avoidance of functional interference, comfortat home /social order (Zarghami, 2010)
cleanliness and hygiene

Cs Open areas Quantity and quality of children's Inclusion of community spaces / increase in the comfort
playground in the complex, lighting and level (Karami & Mohammad Hosseini, 2018), creation of
brightness of the complex at night, the peaceful areas/reduction of stree (Farshchian & Masoud,
green spaces of the complex, avoidance of 2018), social interactions / quality of life / satisfaction
functional interference, quantity and quality (Yaran & Behroo, 2016; Nahibi & Hassandokht, 2014;
of parking lots, access to the street and Eghlimi & Taheri Pilehroud, 2013), playability of open
driveway inside the complex, existence of a and half-open spaces (Gholizadeh and et.al, 2013), visual
central yard, existence of cultural and aesthetics (Sedigh Akbari & Hemmatian, 2013),
business centers, cleanliness and hygiene addressing social and cultural aspects (Arasteh & Azizi,

2012; Latifian, 2011), playability of open and
multipurpose spaces for children / social order (Zarghami,
2010)
Coé Equipmentand ~ Quantity and quality of equipment, Satisfaction and environmental desirability (Jomepour &
facilities facilities, heating and cooling systems in Ebrahimi, 2015), social order (Zarghami, 2010)
the complex

Cc7 Security Security and peace in a complex, protection Existential security / feeling of security (Rahnama &
against crime, possibility of monitoring Hosseini, 2016; Jomehpour & Ebrahimi, 2015), social
public spaces, population density in public  sustainability (Nastaran & et.al, 2013), addressing social
spaces of the complex, control over exterior ~and cultural aspects (Arasteh & Azizi, 2012), privateness
paths, trust among people in the complex (Latifian, 2011)

C8 Safety Addressing safety aspects in interior Quality of life and satisfaction (Yaran & Behroo, 2016),
design, exterior spaces of apartment units, satisfaction and environmental desirability (Jomehpour &
areas, open spaces, facilities, etc. Ebrahimi, 2015), physical comfort at home (Zarghami,

2010)
Cc9 Interaction and Social relationship, social solidarity, Residence stability, sense of belonging, social mutual
social participation in voluntary works and attraction (Rahnama & Hosseini, 2016), social
homogeneity services of the complex, possibility of participation (Jomehpour & Ebrahimi, 2015; Shojaei &
residents' participation in the design and Partovi, 2015), satisfaction (Amini and et.al),
creation of spaces, conformity to residents' communication among residents (Khakzand & Baghalian,
culture and expectations, duration of 2016; Eghlimi & Pilehroud, 2013), addressing social and
residence cultural aspects (Arasteh & Azizi, 2012), sense of
belonging (Latifian, 2011; Zarghami and et.al, 2010),
social identity (Zarghami, 2010)
C10 Culture of the Mutual respect among residents, level of Social interaction (Latifian, 2011), social order
residents education, observance of the rules of the (Zarghami, 2010)
complex, showing respect to private and
public spaces, level of public health
Table 4. Measurement of the appropriateness of population density in a complex
Score Guidelines
0-2 7 or more residents in an apartment unit. / floor area per capita is less than 20 square meters
2-4 5 or 6 residents in an apartment unit. / floor area per capita is between 20 to 35 square meters.
4-6 4 or 5 residents in an apartment unit. / floor area per capita is between 35 to 55 square meters.
6-8 2 or 3 residents in an apartment unit. / floor area per capita is between 55 to 70 square meters.
8-10 Less than 2 residents in an apartment unit. / floor area per capita is over 70 square meters.
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Table 5. Evaluation of the “Quality of internal design”
Criterion Indices
Entrance The role of entrance in separation of inside from outside / possibility of designing a place to take off shoes and

take off the coat.

Living room

Best use of the space and avoidance of unused spaces / possibility of arranging standard furniture, different

activities, dining / lighting, appropriate direction of light, appropriate design taking light into account

Bedrooms Best use of the space and avoidance of unused spaces / possibility of arranging standard furniture, different
activities, the closets / lighting, appropriate direction of light, appropriate design taking light into account
Kitchen Best use of the space and avoidance of unused spaces / possibility of arranging standard furniture, different
activities, the cupboards / lighting, appropriate direction of light, appropriate design taking light into account
Bathroom Appropriate placement in the plan / placement of different elements inside the bathroom

diversity and

Existence of multi-purpose spaces / possibility of change in spaces / diversity in spaces and executive details

flexibility
Secondary Existence of a closet room (size and quality) / storehouse inside the apartment unit (size and quality)
spaces
General point  The position of spaces and their connection to each other / the quality of spaces being proportional to one
about the plan  another in terms of size / appropriate geometric separation and reduction of unused spaces / view and

overlook to different spaces
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Table 6. Evaluation of lobby and exterior look

Criterion

Indices

Gate (main entrance)
entrance

Existence of a unique gate / design of the gate / material / lighting / use of plants in the

Lighting of the front view

Light intensity / color diversity of lighting / lighting type (intensive vs. extensive) / lighting

mode (synchrony) / lighting diversity

Materials used in the front
view

Modernity / material quality / visual attraction (form, diversity, color)

Windows

Quality of windows' material / energy saving (double-glazed windows) / visual attraction by
windows (form, diversity, color)

Gate and view on the whole
/ special attractions

Coordination among the components of the front view / possibility of cleaning the front view
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Table 7. Evaluation of building space outside the apartment

Criterion Indices
Lobby (entrance) Spatial separation of the lobby / luxuries and decorations / largeness and height of the lobby /
furniture and sofa in the entrance hall / security & information room / flooring, wall covering
and chandelier / use of plants, aquarium, etc.

Stairs Appropriate width of stairs / appropriate size of stair box / lighting and brightness / quality
and design of flooring and wall covering / existence of soundproof doors in apartment units /
good design of windows / quality of the windows' material

Garage Enough parking lots / ease of driving in the paths and ramps / avoidance of functional
interference in parking lots
Storerooms Enough number of storerooms / size and sufficient area / storeroom quality in terms of
ventilation, flooring & wall covering
Roof Roofing quality / order and items available on the roof

General points about
common areas

Proportion of different spaces in term of size / reduction of unused spaces
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Table 8. Evaluation of open area

Criterion

Indices

Children's playground

The size of playground (being proportional to the population) / quality of playground / taking

age categories into account / encouragement of creativity and thinking, rather than simply
playing / creating a sense of comfort and peace for children / encouragement of cooperation

among children.

Lighting and brightness
(automatic control).

The amount of lighting / lighting quality (intensiveness, color, etc.) / energy saving

Green spaces and planting

The size of green spaces being proportional to population / quality of green spaced, planting

appropriate trees / water supply and good watering system / using water saving tips / access

to green space for the residents.

Open parking lots (for the
guests)

The number of lots / good design.

Access to paths inside the
complex

Cleanliness and hygiene

Proper design of walking and driving paths / sign posts and guidance facilities.

Assignment of a person in charge of cleaning / cleaning quality and schedule.

General point about open
spaces

Avoidance of functional interference among spaces / flexibility and possibility of change in
use / existence of spaces for social interaction among the residents / appropriate use of spaces

and reduction of unused areas / taking climate into account.
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Table 9. Evaluation of lobby and exterior look

Criterion

Indices

Security room

Existence of security kiosk at the entrance / security guard's constant patrol around spaces.

Design of spaces

Avoidance of secluded corners in the complex / proper enclosure and walls around the complex / taking

security arrangements into account on the roof and in the basement floors.

Equipment CCTYV system / possibility of recording through the CCTV / lighting in spaces and yards at night.
Residents Trust among the residents / residents' sensitivity towards security matters in the complex.

Table 10. Evaluation of safety in a residential complex
Criterion Indices

Interior design

Avoidance of making slippery surfaces / avoidance of sharp corners / safety of the front view and

glassworks / safety of windows (appropriate protectors) / existence of fire extinguishers for apartment

units.

Building space  Safety of the staircase (existence of stairs fence) / avoidance of stair with sharp corners / safety of
outside the windows (appropriate protectors) / avoidance of making slippery surfaces / installation of a sufficient
apartment number fire extinguishers / safety of the roof with appropriate fences.

Open areas Avoidance of drops and surfaces with too much slope / avoidance of making slippery surfaces / separation
between walking and driving paths (parking) / safety of playgrounds.

Equipment and  Application of safety standards in the elevators / implementation of safety measures in cooling facilities /
facilities implementation of safety measures in heating facilities / employment of safety measure in gas piping /
implementation of safety measures in electrical wiring.
Table 11. Measurement of interaction and social homogeneity
Score Guidelines
0-2 Very little interaction among the residents. They do not care about each other's problems and even they don't

know each other's names. Most residents do not participate in arranging the affairs of the complex. Most residents
do not put forward any idea about the design or creation of spaces. Average duration of residence is lower than 3
years. There is no meeting to manage the complex or the meetings are not taken seriously.

2-4 Little interaction among the residents. Few number of residents care about each other's problems and pay each
other visits. A number of residents participate in arranging the affairs of the complex voluntarily. Few number of
residents put forward ideas about the design and creation of spaces. Average duration of residence is 3 to 6 years.
Meetings to manage the complex are held irregularly and few number of residents attend them.

4-6 Average interaction among the residents. A good number of residents care about each other's problems. Some
residents participate in arranging the affairs of the complex voluntarily. Some residents put forward ideas about
the design and creation of spaces. Average duration of residence is 6 to 9 years. Meetings to manage the complex
are held almost regularly and some residents attend them.

6-8 Strong interaction among the residents. Most residents care about each other's problems. A high number of
residents participate in arranging the affairs of the complex voluntarily. Residents put forward ideas about the
design and creation of spaces. Average duration of residence is 9 to 12 years. Meetings to manage the complex
are held regularly and around 70% of residents attend them.

8-10 Very strong interaction among the residents. All residents care about each other's problems. Most residents
participate in arranging the affairs of the complex voluntarily. All residents put forward ideas about the design
and creation of spaces. Average duration of residence is over 12 years. Meetings to manage the complex are held

regularly and all residents attend them.
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Table 12. Evaluation of the culture of residents

Score

Guidelines

0-2

Residents do not respect each other and this results in frequent arguments in the complex. All residents possess a low
level of education. Families do not care about each other's expectations and do not take them seriously. The noise
made by children inside the units or in other spaces always bother the residents. It seems like observing regulations of
the complex is given the lowest priority by the residents. Building charges are not paid regularly and this makes a lot
of problems for the manager. People are not aware of private and public spaces and intrude on privacies. The level of
cleanliness in the complex is very low.

Residents show little respect to each other. Most resident’s posses a low level of education. Families sometimes care
about each other's expectations. The noise made by children inside the units or in other spaces bother the residents
most of the time. Few people observe regulations of the complex. People are not aware of private and public spaces.
The level of cleanliness in the complex is low.

4-6

The level of respect among residents is average. Most resident have an average level of education. Families try to care
about each other's expectations. Sometimes, the noise made by children inside the units or in other spaces bother the
residents. Most people observe regulations of the complex; however, building charges are occasionally not paid on
time and makes some problems. Most people are aware of private and public spaces to some extent. The level of
cleanliness in the complex is average.

6-8

Residents generally show respect to each other. Most people possess a high level of education. Most families care
about each other's expectations and they control their children not to disturb other residents. Most residents comply
with regulations and pay building charges on time. Most people are aware of private and public spaces in the
complex. The level of cleanliness and hygiene is fairly high.

8-10

Residents show deep respect to each other. All residents have a high level of education. Families care about each
other's expectations and they control their children not to disturb other residents. Everybody complies with the
regulations of the complex. People are well aware of other's privacy as well as private and public spaces. The level of
cleanliness and hygiene is very high.

Table 13. General information about selected complexes

Location Neighborhood Apartment units Age Detail

East of Tehran Aqdasieh 180 14 A 16-storey tower

Tehran Pars 270 10 6 connected blocks

Yousefabad 250 40

East of Tehran
West of Tehran

Three 25-storey towers

West of Tehran Sadeqich

170 7 Two 14-storey towers
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Table 14. The steps of the SWARA method, and determining the criteria weights

Criteria (ranked) Weights (the ROC ki=q;+1 Wi wo= Y
method) Tk T Y
Cio 1.000 1.000 1.000 0.304
Co 0.659 1.659 0.603 0.183
C, 0.488 1.488 0.405 0.123
Cg 0.374 1.374 0.295 0.090
Cs 0.289 1.289 0.229 0.070
C, 0.220 1.220 0.188 0.057
C, 0.164 1.164 0.161 0.048
C; 0.115 1.115 0.145 0.044
Cy 0.072 1.072 0.135 0.041
Ce 0.034 1.034 0.130 0.040
Table 15. The steps of the TOPSIS method
Criteria: Code Cy C, C3 C, Cs Ce C, Cg Co Cio
Weight w; 0.057  0.048  0.044 0.041 0.070 0.040  0.123  0.090 0.183  0.304
The Complex 1 7.000 5105 6.458 5106 6.400 7.25 6.909 6.250 7.000  7.000
scores Complex 2 5500 4.136 7.684 4.880 4.680 5150 4.545 4950 4.500  5.000
m’;t“" Complex 3 7.000 4.664 5.895 6.040 6.080 4.600 5.636 5.700 9.000  8.000
by Complex 4 8.000 5764 6.421 6.760 7.320 5.725  5.091 7.300 7.000  7.000
The Complex 1 0399 0.245 0.284 0.209 0.448 0.285 0.850 0.563 1.281 20128
weighted Complex 2 0314 0199 0338 0200 0328 0.206 0559 0.446 0.824 1.520
m*;‘”" Complex 3 0399 0224 0259 0.248 0426 0.184 0.693 0.513 1.647 2.432
v Complex 4 0.456  0.277 0.283  0.277 0.512  0.229  0.626  0.657 1.281  2.128
The index Ideal point A*  0.456  0.277 0338 0.277 0512 0.285 0.850 0.657 1.647  2.432
points Anti-ideal 0314 0199 0259 0.200 0328 0.184 0559 0.446 0.824  1.520
point A~
Relative Complex 1 df =0.501 df =0.844 CL, =0.627
Closeness  Complex 2 df =1.308 d; =0.082 CL,=0.059
tl‘:lg;f Complex 3 df = 0276 d; =1.246 CL;= 0819
Solution Complex 4 df =0532 d; =0835 CL,=0.611
Rank: Complex 3 > Complex 1 > Complex 4 > Complex 2
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1. Social development

2. Barbara Ward

3. Brundtland commission

4. Economical development, Environmental development,
and Social sustainability

5. Analytical Network Process (ANP)

6. DELPHI

7 Multiple Criteria Decision Making (MCDM)

8. Technique for Order Preference by Similarity to Ideal
Solution (TOPSIS)

9. Step-wise Weight Assessment Ratio Analysis (SWARA)
10. Rank aggregation

11. BORDA

12. Rank-Order Centroid (ROC)

13. Relative Closeness to the Ideal Solution

14. Average number of persons per dwelling

15. DEMATEL

16. System Dynamics (SD)
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§inc|uding climate (global radiation, air temperature, relative humidity and wind speed),
i microclimate (sky view factor, direct and indirect radiation, mean radiant temperature,
i surface temperature, ground temperature, building and ground albedo) and pedestrian
i physical properties (metabolic activity and coatings; these factors are usually not
§considered in current software. In order to evaluate the thermal components of urban
i or regional climates, it is necessary to gather accurate data about the radiant conditions
{in the surrounding environment. This data can be measured experimentally or calculated
iusing the appropriate radiation model. Thus, there are two general methods of using
gquestionnaires and computational simulations to evaluate the effective factors. For
iapplying energy simulation, selecting the proper tool is the first step, which would
inot be possible without a detailed understanding of how the tool works. On the other
ihand, it is difficult to choose the proper tool among the growing number of simulation
i software. Considering designers’ recent tendency in this field, it is essential to be aware
%of the modeling capabilities and limitations of each tool. Some studies have compared
i the capabilities of building energy software, but no similar studies have been done on the
i urban scale.

ETHODS: By identifying outdoor thermal indices, this study classifies different

types of energy simulation at urban scale while introducing six software of
§Envimet, Rayman, UMI, Meteodyn, Solene and SOLWEIG for pedestrian thermal comfort
i evaluation. This study aims to define the capabilities, potential, weakness and efficiency
i of the mentioned software in urban environment. By applying comparative and logical
i analysis research method, the study is conducted in four steps. In the first step, outdoor
i thermal comfort indicators have been identified considering effective factors in creation
%of urban microclimate. The second step is dedicated to identification and classification
i of related software to be distinguished from urban energy analysis software. In the third
i step, software performance and the related features are examined and in the final step,
i selected software properties have been compared in different fields to define strengths,
gweaknesses and proper application. Capability of the above-mentioned software are
icompared in terms of climatic parameters, outdoor thermal comfort indicators, solving
i equations, defaults and neglected factors, extractable parameters, numerical and graphical
i output data, application simplicity, interaction with other software, graphical interface,
accessibility and cost.

INDINGS: In order to perform a simulation with proper accuracy, it is necessary to
{0 consider three basic models of radiation, heat transfer and CFD airflow in combination
i with each other. However, in many energy simulation tools, some equations in the analysis
iprocess are overlooked for simplification. In Envimet and Solene software, the three
i equations are analyzed. The analysis in Rayman, SOLWEIG and UMI models is based on
{the radiation and heat transfer models only ignoring the airflow model that is assumed

] https://dx.doi.org/10.30475/I1SAU.2020.217902.1353 OPEN@ACCESS
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?to be constant. In Meteodyn, the radiation model in Urbasun and the airflow model in :
i Urbawind tool are analyzed. In Envimet and Solone, four parameters of dry temperature,
i relative humidity, wind speed and radiant temperature are calculated. Apart from wind
i speed, Solone calculates three other parameters, while in Rayman, dry temperature and
i radiant temperature are considered regardless of relative humidity and wind speed. The :
only parameter examined in UMI and Meteodyn is wind speed. :

ONCLUSION: By computing radiant fluxes, Rayman calculates six thermal comfort
: indicators. Envimet and Solone calculate four indicators including PMV, PET, UTCI, and
{ MRT and in SOLWEIG model, three indicators including PET, UTCI, and MRT are calculated,
¢ while none of the common indicators for thermal comfort is listed as the output data in :
UMl and Meteodyn. Envimet, Solene and Rayman provide more outdoor thermal comfort :
{indicators as output results. In UMI and Meteodyn data is estimated as the average
i radiation and wind speed while in other the tools it could be extracted precisely at any
i desired time. While UMI is a simple free tool, using Envimet and Solene is not free and
i requires training. However, currently no single tool considers the best combination of all
factors and includes all physical processes. The results of this research can help architects,
i urban designers and software users to choose the proper software in each design stage :
i considering project goals

i HIGHLIGHTS:

i - Envimet, SOLENE-microclimate and Rayman present many of outdoor thermal comfort
indicators as output results.

i - The assumptions and equations considered for calculations are different in each tool,
i consequently, the accuracy of the results and their application differ. :
i~ Currently there is no single tool which considers the best combination of all factors or
includes all physical processes.
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Fig.3. Sample analysis in Rayman software
(Matzarakis & Rutz, 2007)

umi

ol o oS tsles] s o5 T g i
5 =)l cgm Loes o =l (Sslpl ol il
Ol = st (b i slean 5 alis
3,5 (SKlor o>y jo baplaislw 65,5 & pas
Smgial) e 50 (B, (S Il ol ol
e (3§51 sl lile 5 sl esliiul Ly as
| U el LS )5 ], Sy i 5
5 boleislw ooy Joas il o 020 o0 plzl
o yloz s 4ty ol s Ly SKolacas 9y
g Lo bls daslw aslw oz 0 0 oty s jo Ly
Cml slaplalas Lo Lo onty Lol socs b
Sibmodae cbB ol e oe g3l e
Lo g 009— o 1) mdlas i L Lsosgs glsil
slol gl oyls calsn ™ Jgs b il 4 (gog0>
o ol e (mle S 0z g plBlo > S
YL lep a5 00, S solai W UWG™ S5l 5
G slaplls phw Glys a0V Lo ) 05
S5 sl el o Jie (ol S a5
PEEWREY. slaoslal slagdg,g Ls ‘;.o.JB‘»))} slwosls
Sigy bl 5 laplensl mllas Lzl 5 gu]]
5 =15 9 Eahae dstd i OLBLS 9 S B0
ke el T (gl o pelsl 4l
=52 g ol oSl 5l 1, epw JBL UWG ;5
Sl Sl =t 75 e P A (b
Losl 5l oS o Jasd e (ol 0 iz (el
olitlsn oSy a5l o i Jae oyl 45
Sl el ool (i Bl 0B ol Ay gz 0
slaaiss & jslome l 590 4 (mbaplSe o 5 ailblize

B ool wl O )5

=il sl ((Bras 55, Jas slaz >

el g5 5 ool Ll iyl Lo S o5
el sl il o 3TV 55, 1o ooyl
Oy S8 o) oM e (Dogan et al., 2012)
s SIS el sl sl ] ool e LB asls
A Soop bl o Voo Lo e o gilmel eoly
Lo gy oot Slys o8558 o ile LIS
25 e 9 LS oSl STb s i 5 S
plew S 0 ™ e SLYE (Walkscore, 2013)c.
o1y =l g oad oS 5 ooy LB L wlilys oo
.(Rakha and Reinhart, 2012)a_2s L )| la S5Las

sbad ) ol Jobs 5 65,51 ez e ilas
J_.vOBM_C A_.S‘Sn d.._ml.?bo ‘) ‘rl_‘>|.) -E_ADLAB)‘_D
ool CFD )‘ |5_Q ul_:).‘> uL._..uL?LA o )‘)_>‘ U_"
‘9_Q ‘;05.”9 bl_g ul_:).‘> cJ.a_u)P U’““_’L’ 9 o.))J
Al gJL..u OJJGA )_Eu')b 4_'>)LSJ Q)H a ‘)
|, ol oo 50 0ads il ol 51 (glaigas

U XYY Ol

&

st dleviation PET

i Ioacu

A

Fig.2. Sample analysis in Envimet software
(Huttner et al., 2008)

Rayman

S gl B oS iils Lo wgs \A()—‘“..) o=l )‘}J‘f)j
5 oLy oyl 3 (Al e J58le 5 mal oo
03,5 dalns oL5sS o il o I, (g3l ol
Hd‘ a_dlaio 9 grL?‘A wl “31\ 99 4o ool _wl & I!L‘B 9
slod (Jas ol Sl (29,5 o yiago )0
(_gl.Qua}l_w UT )| oola_wl l_> A4S Cw ‘rm.:la Ja_.,uj.uo
a5l 5 ade 5 SET* 4 PET PMV 5>
9 ULQ_“J 4 0 w)m )‘\.\_5.4 U_" = 05M_C ‘35—‘“(5"
sboes Sli3le 5 (699)9 Sl— sLaisyge slmosls J Sl
Matzrakis and)cewl ol Ce ys § (oo Cmgb ) don
L .(Rutz, 2005; Matzarakis et al, 2007, 2010
(J—xo wbﬁ‘ﬂ:} Slax_in Jol i (599,5 Lsosls
Gty 9 Slad g9 iz g (e (63,8 SLa S
U""L“"f Lr’)‘)} Lngu""’L“" 4.»_»&[.790 6‘)_> 9 09¢—
“5_?.': sl u—.’.‘ﬁﬁ’ 9 u_;l sloools ‘¢|)J| 6))—" JQL’S
g Sad (i) (o5 (Sl sleosls 5wl 2o
g~.l.>l.9 )‘)_‘3|f>):\ Q_" >~ 05)1_(: ] )L».: Sy90 (W}J
5 SR Lagl g 5 ol dagleisbos (55 299
o=l as oyl el o i sla WS Ly g olil puwys
J5 o =sles ol ol wae Jobo )|}_§||a).§ S )
alw 3ble (sl 9 90893 2l alyy) lawgie
5o 0ad ploil Jodos 5 glasged F IS .ol e
SRS 0 QL....: ‘) ) L o>

0"

LI BRaN |

c

];. 3

(S -

[y

[ 1]
b

I’

23

I

\o
(73




99

ol

1

9

l
‘J
q

R
1 9
‘T

&)

s

YYO—Y0e Slxio /Y 0 5low . 1Y 0590 . 1F oo slm g iy

MNP hIg 15,

Loty am 65,5 el oo ol plass L
e wle Ly a S oo plasloly o Jgg S =o5
= Lagms Jome ol 0950 s Jomuily
IS (oo (Pl Sl pes g 4 9y
ol olsl ool bl (L)
» Seeladgn! ool Sl Sy gLt
Jod—s 05— o0 oo ol lw (g lba_5gS
e el 4yl 585 oslg oLy L]
00,5 (=)l bplaidlow osg5 Dy Ly a0,
Sa¥low L Lad 4o ool ,5lg awlxe Lo g
BRI VOU SR WPV Sy P VD Sy | St g
Sl b gt Jeilly eSS Ll
0395 Oy g (A sad £ ¢ menlil (slie DL
S oo dibre | lag— 3l aige Lo Sy

5 ) (ol €355 4 omneb spts Jonilt
gzl 5 (o) 6)lg—ew (B S 9155 (b9,
3 ey o) L il ol ol it o
ol Sledjl D jglome )3 g gghan e 0 0L
9 &5 Vs s (e (malge b 2 4
9 Dl Gy 2Ll gl 1) ads Sledlll
2 Sl Jgse ol oo o0 Sty |, Lol
dmle S 1) SSlegl (i sy lene LS
o559 Bl bl s s s L CFD 3o

s e pl (GBS 5 s Jsen

S 5 (SIS b Ol (s e
o1y ad e il lwlel Hl8le 5ol Ll
rb))‘ g.)l.._....al?bo 9 GO)J ‘ral.’))‘ ‘_g).e‘_m .'a_..‘xn
il 5 pleazlw 5,1 byl ool iolul
awlo Ly il ol oo o )5 sa i je> (55,
cbas Lo gshw (59) = By b (e
J—l5 aldlas o 3 (1ol L oS 5 0 9 calizes
&l ages B JSb 0sS o pnl B | ol g o3
QLM:L')S‘ 9 ..\_A.:jl.v)5‘ Ja_.m ° 0l ral_‘>u| J_..lz.u )‘

Fig.5. Sample analysis in Urbawind and Urbasun software
(meteodyn, 2019)
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Flg 4 Sample analys1s in UMI software
(Reinhart et al., 2013)
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Fig.6. Structure of modules and calculation analysis in
Solene-microclimate (Gros et al., 2015)
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Fig.7. Sample analysis in Solene-microclimate
(Gros et al., 2015)
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Table 1. Software comparison for climatic indicators

Indicator Envimet Meteodyn Rayman umi solene solweig
DBT + - + + aF T
RH ar - - - L +
MRT 4 - + - I +
A% + + - - 4 -

Table 2. Software comparison for outdoor thermal comfort indicators

Indicator Envimet Meteodyn Rayman umi solene solweig
PMV/PPD aF - 4p - 4P -
PET + - I - + I
SET* - - I - - -
UTCI + - + - 45 +
PT - - iF - = -
MRT + - + _ n I
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Table 3. Software comparison for solving equations and models

Model Envimet Meteodyn
Radiation Model ar +
Thermal Model +
CFD Model 4 +
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Table 4. Software comparison for various fields
Field Envimet Meteodyn Rayman umi solene solweig
Ignored Parameters - Building Building Mean Radiant - Building
thermal thermal Temperature- thermal
Performance  Performance Local Wind Performance-
Effects Roof Surface
Heat Fluxes
Other Output Data Average Turbulence Sky View Walkability Daylight Sky View
Indoor Intensity- Factor penetration- Factor
Temperature- Wind Energy
Surface Pressure Consumption
Temperatures ~ Coefficients- and Interior
Natural building’s
Ventilation Interior
Potential- Temperature-
Wind Surface
Discomfort Temperatures
Points- Air
Change Rate
Output ~ Numerical + + + + + +
Date  Graphical + + + + ¥ ¥
Ease of Use Need Training Requires Average Easy Hard Need Training
Knowledge in
Building
Physics and
Fluid
Dynamics
Exchange with other Image-CAD Image-CAD Image-CAD + CAD- Sketch -
software UP-Google
Earth
Access and Price Free Free Free Free in Research Free
Educational Educational Grasshopper Version
Version- Version
Various
Version with
Different
Capabilities
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1. Tmrt
2. Sky View Factor (SVF)
3. Wet Bulb Globe Temperature Index developed by
Yaglou & Minard (1957)
4. Comfort zones based on readily available National
Weather Service Data suggested by Macfarlane (1958).
5. Predicted Mean Vote
6. Equivalent Temperature
7. Standard Equivalent Temperature
8. Outside Standard Equivalent Temperature
9. PET (physiological equivalent temperature)
10. Dynamic Thermal Sensation
11. UTCI (universal thermal climate index)
12. Perceived Temperature
13. Subjective Temperature Index
14. Index of Thermal Stress
15. Michael Bruse
16. Biomet
17. Leonardo
18. radiation on the human body
19. meso- and micro scale
20. UMI (Urban Modeling Interface)
21. SUNtool
22. UWG (Urban Weather Generator)
23. TEB (Town Energy Budget)
24. daylight autonomy (DA) or continuous daylight
autonomy (CDA)
25. Galapagos
26. Meteodyn
27. Urbawind
28. Urbasun
29. CERMA
30. SOLENE-microclimate
31. Code Saturne
32. T4SU (Tools for SketchUp)
33. Google Earth
34. SOlar and LongWave Environmental Irradiance
Geometry model (SOLWEIG)
35. UMEP - Urban Multi-scale Environmental Predictor
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Table 1. A summary of hierarchical descriptions in the
view of theorists

Theorists Summary of hierarchical
descriptions in architecture
Soltanzade Combining spaces based on
(1993) functional and content
characteristics
Taghizade Systematic communication
(1998) between systematic components
in a whole
Geroter (2007) Order between components in a
whole with different values
Vasigh (2009)  Any order between phenomena in
an understandable ranking
Moahammadian One of the main governing
(2007) principles in the universe
Taghvayi (2007) The principle of governing
hierarchy on traditional patterns
Tabasi (2012) Three physical / spatial /
structural aspects
Ardalan/Bakhtiar ~ Communication / association /
(2001) connection between components
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Table 2. Various special communications
(Francis DK Ching, 1998)

1. Space within a
space
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3. Adjacent spaces

4. Spaces that are
related to a common
space
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Table 3. Hierarchical analysis indexes by using Space Syntaax technic (Heydari, 2017)

Criteria Description The related analysis
Depth In the theory of space syntax, depth means the number of steps that a person has to pass to (Step metric)
reach a space; As a result, in a spatial configuration, the greater the spatial depth, the higher
the degree of privacy of the space. (Hassan & Mostafa, 2013: 445)
Connectivity The concept of connection, or in other words communication, means the number of links that (Isovist)
are created directly between each space and other spaces (Klarqvist, 1993)
Unity The concept of unity is somehow related to the concept of depth; This means that a space is (Connectivity)

also called unit where other ambient spaces are located at a relatively small depth. In this
way, to move from any space with a high degree of unity to all other spaces in the system,
fewer changes in the individual orientation are formed. (Peponis & et al, 1990: 765; Penn,

2003: 45)



Sl A g5 55 38 o= S 1 0 ks p3gie

YOV-YPY Ol /Y o jbows 1Y 0,598 . AFoe by g wls

= 0 9 Sl JSb g (b lmon] LSl
ol S an pleizls sl gogds 5 pllas <]
Sl B3 4 5 ano 0,5 oy Al
0,95 =l ,o (Ghobadian, 2013) o_i oo, cde 4y
Sl o ylare 9K Ly il Lalis auilejlus join
Ol 59 5o Sl S 9y0 5 (Sl b b g S
i 3 oS 5 el bt Lai Ly Ly ol 0,90
ol sy 53 ads o) (65518 095 (1l sladat i

.(Baani Masoud, 2009: 710) el ezl

kel Gloaals 4 cgomme 5l ails A ozl LB
5 Sl es =2l 5l J= 090 a4y by o 0,45
Solone 5 ar Sgliie Lo Shg L 6ol s
Lng"?"—“‘ l_> 9 JaL& Y L) OP9— ‘)‘é Ot g
slalad lalr 5l S5, w5 Lesl am aszl e
(F Jgam)nns 5 gl il 69,5 slodiges —labd
B R R St JOI
9 Seom A4y ‘5)‘09_4.; LgLasJ..L?o )‘ odl o C—’L“’

Laisl
Lo o bad - (IS e o adadis J 925

485 S50 laddmi 57 Ju > ana g L

C)_!a.a ‘Hu)l.’ 0)5») 4w )O A_Q.IUG.Q »))5_4 6L®4.:5.4u
Al 6,0l 5l B o,g0 o cils o les co 0l
u,—"’-.’.)l-’-".é—t-!ad—.’.‘9r°—.’.‘°°5:’ 4_?\9.4 Lg).._m...:d_o.cl_s
—ogar glalad Slis oo T allY Jguo j0as
=l el 090 oy Lol i (15950 9
A4S 00,5 oo sy Lo Ojgn ol e o
9 O oS o sload i ldl g Lalad , a5 Lo
= Lo LoDl joa ol o .l oo, S lay

)lﬁu])lﬁww)omduw;.;
Lad ;o 5l oS > ol o 5 ol a s ab e bls
3 550 glalad plas an Y soSanen Hlade Ly
S & Q)J 6)_35 . > )o 6 . S Q‘ — . . . “
.(Peponis, 1989: 43)s, 5
b 090 (wlul p LA gusvaid

aS el Sleogs s Lo ,B L LB al e
VO« vgaz ol o BV VAYIYTY JLw sgus 5
Solors o 2L o ol joasall) le,d Jlw
dg5 iloy o3l ! 45 C 8l o g o0 0,90
05.4.»‘5.40 M c)sb Aw 4o

omlol cadal w5l 85 0l 5l o 0,90 )
ONAY-AYEF) Jlw VY sgas ol

coL..f: u_n.\.”]..ol.v @Lmob o)jé 6)_.0L7 0)50 Y
AYFE-INY) Jw F9 sq0 >

OﬁAJ‘)JLIa..AQJ.‘al_»uo)jb 6)_ob o)jb)"..\_:..v o)jé Y
AOVIYIYFY) JLw Y)Y sgas (solgn 1 S8 Lol

S0t 0490 ul_:b lJl,{6)~aU}|J_,§o)5o)a

L)—" 6)LMA Sl l_’ d_».]a...n u‘)_:‘ d)LAM ol
3 o=l gyleme jo a0l 1S oo s iz
2By 5o gyl L oLl pl L)l a5l aoees
P RUIE-S Iy VPSR WIR Cpp- TP VS W PN
el 5 B9 G ) G 9 LRSS 9 ) 350
G)L‘““ s_i»_w )l_>-l3 6)L"”’° RUNW) U‘)—" b)‘j u»)lJ
0,90 u—i‘ su‘)lf_:@)l) )‘ H).’ RNV I ¢ 9 'Y U)J
g il oo s (6l S Jladii 090 |
3 CenSl 5l il oLl gz o8 sbaiiae Lal S0
el dasals o 0l el g, g o=l Gl
5 ISt lalys Jyo ol al,S LB o)
Lo Bolas a5 (6,0l 0,98 4o .l 4l Syl
ool 8, 30 Ly g oo Ladls g loeso 5
s slalad g lase an ad, ad) doala Sy
;A_QL» C‘s) Qs 4 ol u_od.”}.ol.: colal_w Ja_w‘9| )‘
Gylmoro ;o ool Heow ay B ac Ll
el aie a5 5o e 35 O g0 )l

Table 4. Overal properties of the studied samples

Total period Row Building name Construction Qajar perid Architecture Number of
year method court yards
The period befor 1 Ghavamodoleh house 1253 First Traditional 2
Naseri 2 Shamsolemareh house 1244 First Traditional 1
3 Nasirodoleh house 1262 First Traditional 2
Naseri period 4 Einodoleh house 1310 Second Combining 1
5 Dabirolmolk house 1266 Second Combining 1
6 Emam jomeh housse 1300 Second Combining 1
The period after 7 Fakhrodoleh house 1328 Third Traditional 1
Naseri 8 Zahiroleslam house 1315 Third Combining 1
9 Hosein khodadad house 1342 Third Combining 1
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Table 5. Plan for case studies

Plans

The period
befor Naseri

Nasirodoleh house

Naseri
period

Emam jomeh house

The period
after Naseri

Fakhorodoleh house

Zahiroleslam house

Hossein Khodadad house
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Fig.4. Investigation and comparison of connection index
in the studied samples (Intrance)
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Fig.3. Investigation and comparison of depth index in
the studied samples
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Table 6. Shape — Space hierarchical analysis
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Fig.7. Investigation and comparison of the mean of
correlation index in the studied samples
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: In the contemporary era, cultural values
Received 2019/12/06 influenced by individuals’ behavior, attitudes, and beliefs can offer the definition of
Revised 2020/06/15 idesired privacy in the human-environment relationship. The most important element
Accepted 2020/12/06 i of privacy can be interpreted based on the manner and form of the communication. In
Available Online  2021/12/22 i this interaction, human beings define different preferences and definitions of privacy in
irelation to others and other spaces. According to these interactions included in Islamic
Keywords: gand social interactions, the experiences in the house environment lead to semantic
Motion - Inertia in House i (mental) and physical (objective) movement. In relations that are shaped out of semantic
Space Arrangement E(mental) movement within the house, communication with nature, guests, neighbors,
Notion of Privacy i God, spouses, and family is remarkable. The interactions in the house environment can
Human - Environment Relation gbe controlled with motion, visual, auditory, and olfactory senses and help to study the

Housing Components imovement in the physical (objective) dimension. The importance of each factor and

i communication tool in each housing component allows designers and architects to
i identify the notion of desirable communication privacy in the contemporary era to design
i the spatial arrangement appropriate to residents’ privacy. The aim is to obtain the desired
e e oo physical arrangement for creating privacy in accordance with the current Islamic culture in
i contemporary housing and answer the following questions:
i 1. What is the relationship between the effective components of human-environment
{interactions in each functional housing component and the housing spatial arrangement?
2. By recognizing the different effects of communication components representing the
{individuals’ privacy in each housing component, what environmental solution can be
i provided for the effective design of the desired spatial layout of the privacy?
i 3. According to the basic pattern of privacy layout obtained from the Islamic architecture
experts’ opinions, how has privacy been arranged in contemporary houses?

ETHODS: The To identify the characteristics of human-environment relations, (1)

: the content of interactions (types of communication that humans have in housing
i components), (2) the motion, visual, auditory, and olfactory controlling types, and (3) the
i degree of optimal communication for each component with other functional components
i of the house has been completed in two parts. A Field research method with a researcher-
made questionnaire was completed. The statistical sample size based on Cochran’s formula

v i was 78 Islamic architects, and data were analyzed using SPSS software. The significance of
i the difference between the humans and house components was determined by Kruskal-
i Wallis nonparametric test. The mean relationship and size of human movement in housing
components were compared to identify optimal privacy indicators for spatial arrangement.

Number of References

34

Number of Figures

12

INDINGS: According to statistical data, the living room with low effect can be considered
an intermediary element in communication (movement) and creating privacy in the

Number of Tables i house. Recognizing the best spatial arrangement accepted by people in different biological
13 i situations in Islamic culture helps architects determine the value of privacy in the spatial
iarrangement of contemporary Iranian housing. Therefore, three contemporary Iranian
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Extended ABSTRACT

?houses with two types of movements that lead to the structural and psychological layout

i were selected to investigate the effectiveness of the privacy layout obtained from the
i opinions of Islamic architecture experts. In these spaces, (1) the visual privacy with the
i visual graph in Depth map software and the (2) space communication (movement) privacy
{ with the explanatory graph in A-Graph software were fully scrutinized. In the basic model
gof spatial arrangement based on Islamic architecture experts’ opinions, the inner core
i (private space), the outer core (public space), and the living space, as the interface,
i shape the house. Other space functions are located in relation to the interface space by
i determining the distance (depth) and the type of proximity (interconnection) with various
physical elements (floor, wall, curtain) in the contemporary model.

ONCLUSION: Designing the space layout based on Islamic documents necessitates
: observing four types of visual, motor, auditory and olfactory privacy in indoor and
i outdoor spaces. In creating the layout of space, the living room and bedrooms were
i among the influential spaces. In recognizing the communication desirability in housing
components, the yard, the living room, and kitchen (extroverted space) were identified
as spaces with a high level of communication. The washing closets and master bedroom
 (introverted space) had the lowest preference for human-environment communication.
i Three levels of privacy were identified in modern and Islamic houses. The optimal physical
¢ planning of the privacy layout based on the communication desirability in every housing
component can offer a better arrangement of housing spaces. In the basic model of space
i layout based on Islamic architects’ opinion, the two inner core (private space) and outer
i core (public space) and the living room as the interface between these spaces shape
i the housing layout. In the contemporary model, the living room is the main core, and
%other spaces are identified by the distance (depth) and the type of proximity (joint) to
i other physical elements (floor, wall, curtain ...). The privacy layout of privacy from high
i to low was presented based on the current communication and controlling levels in the
contemporary house and ultimately led to the proper location of spaces in today’s housing.

{ HIGHLIGHTS:

i - Expressing the relationship between the effective components in the types of human-
i environmental interactions in each functional component of housing and spatial
arrangement of housing.

i - Receiving the desired physical arrangement of privacy in accordance with the current
i Islamic culture and existing among people in contemporary housing.

- Providing a basic model of home layout based on the views of Islamic architects.
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Architecture is a reflection of mental
beliefs and Islamic principles

Micro Scale, size of space and except spaces

Invisible movement / mental
movement

Concept of movement (Occurrence of
privacy)

In the most limited sense (multiple
functions)

Space (introverted-extroverted layout)

Location

Relationship in any housing
component

Fig.1. Diagram of the realm of understanding the architecture of the house and the effective factors in the occurrence of

Perspectives on the current culture of privacy based on
the views of Iranian Islamic architectural thinkers

Architecture of the relationship between object and mind

Space, signs of a relationship

Home and life

Interaction with space-regulation / arrangement of space
components (home)

Human interaction with place components

Investigating how to control interactions with motion-
vision-sound-smell tools
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component

different types of movement (Haeri Mazandarani, 2009)
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Table 1. Indicates the do’s and don’ts of privacy in the home based on verses

Security Privacy strategy in the Effective privacy considerations in Chapter and verse
dimension body design
Structural attention to home How to get permission to enter and how Noor 27, 28, 31, 37, 61-Cells 12-
privacy to enter the house Women23-Nahl 80
Structural attention to home Privacy Al-Imran 49, Yusuf 23, Nisa 100
privacy
Psychological Interior design solution Behavioral and speech etiquette of Asra’23-24
homeowners and privacy
Psychological Understand the rules Home entry etiquette for parents and Noor 29, 58, 59, 60, 61
and principles of space others
Visu}al' ————1
3 communication _l man relationship Mental Focuses on dignityand  |Jf Semantic
B 2 with himself and . - : :
2F Audio other movment psychological security ||| dimention f|
23 communication 4 | ' =
> @ 8 9 5 9 ) -
& Oflactory Variation of motion-stillness I Hierarchy | g-
communication r | | ]
[ |
Structural Security — Motor (| The connection of | | Objective | shaping structural security n Physical
communication space with each other] | movment | dimention

—— — ]

Fig.2. Conceptualmodel of privacy in different types of movement
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| In-house configuration based on motion-still |
I process I
— | Tt T
Investigating the effectiveness of various types of communication leading to the internal r |
movement of the house I

e y———— oo ooo oo

Relationship between micro-spaces and
|| human interactions in housing

Investigating the effect of micro-spaces in designing the optimal layout in today's housing

the relationship between micro-

Interaction control tools in the motor preference I
spaces with each other |

(privacy) of each housing component

| Receive the characteristics of movement in the Islamic I

the possibility of semantic-physical movement in housing ]|
| house in texts and verses

component
—

Classification of three categories of privacy in ||
moving within the Islamic house |

Determine the type of

| Three categories of privacy in moving inside
| movement (more or less)
'l

today's home

-—-——---———n——n-——n-——-—-m—-n—-n—n——n—n—n————— |
Staining of micro-spaces based on the degree of communication between the [Physical program based on the amount of movement |

internal movement of the Islamic house and today |(communication) in contemporary housing I

|  Reading the physical (motor) and semantic (visual) relationship of spaces in three |
I selected contemporary Iranian house samples |

Fig.3. Diagram of the relationship between semantic-physical (mental-objective) movement and spatial diversity in
housing components

Table 2. Classification of basic affairs in desirable Islamic housing leading to movement and stillness inside the house

Islamic housing Basics pointing to the dimension of stillness in Environmental solution

the home
Facilitator of Assisting man in the duty of servitude and Helping to create special spatial qualities of "face
worship worship and structure" of human beings (Aliabadi, 2005,

pp- 10-12)

Family Intimacy The house is the sanctuary of the family and the =~ The inner courtyard is surrounded on four sides or

Center realm of the man and the woman is the party in the garden is surrounded by a spring. (Burkhart,
that realm. The Islamic house is completely 1997, p. 189)
closed to the outside world, only the top of it is
open to the sky.
A picture of the The house is considered a symbol of the self His place of residence will be a reflection of this
world and the (human being) and the manifestation of the idea. (Pourmand and Rikhtegaran, 2006, p. 49)
universe cultural traditions of that society.

Table 3. Aspects of privacy in Islamic principles
(Mortada (2003);Abdul-Rahim (2008);Omer (2011) ; Rapoport,1969;Mortada,2003;Abdul-Rahim,2008;Lim,1987; Nasir, &
Wan The,1997;2007) Fahey,1995;Altman & Chemers,1980)

Privacy feature

The content of privacy in

Islam
Separation between men and  Separation of entrances, hierarchies in terms of gender and direction of spaces to ensure and create
women visual privacy for family members and women

Defining boundaries between people, environment, and enclosed space for aliens showing a

different pattern of behavior between friends and family

Separation between
territorie(private -public)

Caring for and controlling behavior between men and women - creating security and tranquility
where the private sector should be hidden (according to Quranic verses)

Cover (female)

Creating security for family members and women - Entrance doors, walls, windows, openings,
guards and curtains to prevent visual contact with the private place of women - Prophet: Covering
the interior of the house with curtains and doors - According to the Qur'an, to protect family
members and women Areas should be covered from the point of view of non-mahrams

Architectural elements in
connection with the creation
of privacy
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Table 4. Classification of practices in the desired Islamic house based on narrations, adaptation of Islamic verses
and narrations

Function Suggest Type of Visual Hearing Olfactory Movement
space space
Prayer bedroom Private  Decorate with Al- Recitation of the - Embedded hierarchy to create
Kursi verse (on the Quran in space comfort while performing the
wall) to a height of divine duty
8 to 10 cubits
Wash Bathroom Private  Hierarchy to keep Audible range of Eliminate Creating a space between hot
the person water noise and odors and cold space to protect
comfortable washing-use of caused by residents from harm
ventilation bathing
Relief w.C Private  Hierarchy of access Observe the Disposal of Protectors and curtains,
from the interior of auditory limits unpleasant  shutters, etc. to maintain a
a service due to the (water sound) - Use odors completely private space for
need for coverage ventilation residents due to lack of
coverage - Installation of
visibility by rotating the space
leading to the service space
Ablution Kitchen half Environmental - - Protection and curtains,
private  safety for ablution, shutters, etc.: Protecting the
for adult women private space of the residents
and girls due to lack of coverage -
Installing the visibility by
rotating leading to the service
space
Honoring Reception-  Public- Respect for guest Create a secure Repel any Creating safe environmental
guests living half privacy (sense of audio environment annoying and movement conditions in
room private  security) for guests odor entering the guest space

Table 5. Background of the subject

Title

Manifestation of the concept of movement in
contemporary architecture (Mahdavi Nejad
and Naghani, 1390: 21)

Target
Recognition of motion
characteristics by combined method
and case study

Result
Investigating the existence of movement
in both physical and semantic formats in
traditional Iranian architecture

The role of movement and stillness
components in the development of Iranian
Islamic cities in order to create desirable
satisfaction in humans (example: bazaar,
mosque and house)'?

Applied Islamic principles and culture to
improve the quality of life in Islamic cities'*

Investigating the concepts of motion

and stillness in Iranian-Islamic
architecture with descriptive-
analytical

Expressing the importance and role
of residential areas in showing
human culture in a descriptive-
analytical method

Provide key components of motion and
stillness such as geometry, rhythm,
fluidity and spatial continuity and
hierarchy

Proposing strategies tailored to the
geographical and cultural conditions for
the design of today's urban housing

Efficient space architecture of traditional
Iranian houses in response to human needs on
physical and spiritual levels (Boroujerdi
House and Zinat al-Muluk)'®

Investigating the efficiency and
knowledge of the architecture of
these houses and their impact on the
behavior of their users by analytical-
deductive method

Factors affecting the behavior and
satisfaction of wusers are classified
according to the physical, biological and
spiritual needs of human beings and its
application in life

House design in traditional urban context
Case study: Design in traditional Qom
context (Akrami and Zare, 2013: 55)

Attention to original traditional
architecture and revival of historical
architecture by descriptive-analytical
method

Provide design criteria for architecture
and life today

A semantic study on the concept of
introversion in the Islamic city (Nari Qomi,
2010: 69)

Attention to introversion as the most
prominent feature of Iranian-Islamic
architecture with a comparative
method

By defining introversion, providing a
model for the relative topology of
Islamic spaces and cities
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Default: Significant relationship between the components of human-

arrangement of the desired privacy in the home (effective communication

I
I
I environmental interactions in each housing component affecting the |
| |
| I

privacy in recognizing the internal movement of the home)

Analysis of the basics of
moving inside the house

Factors and tools for controlling the privacy of
the home (human and environment) as patterns

from Islamic texts in the lavout of the snace I
——— v
| Analysis of factors and principles in the movement and | Visual,
| arrangement of space inside the house: a question from 78 | motion
I Islamic architects | privacy
_—— = survey with
Delphi technique graph

and Kruskal-

Wallis SPSS test

3
Explaining the location pattern of Islamic and modern | contemporary
| house housing components based on the preference of houses
I_moving inside the house (communication space) |
———————————————— — l

software and
Depth map in

in today's housing

\4
Explain the core that determines the layout of the current communication space

v

Fig.4. Research Process Diagram
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Table 6. Normality of types of interactions and tools for
interaction control with Kolmogorov-Smirnov test
Statistical Society 78

0.024

Total data normality
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Table 7. Determining the reliability of the questionnaire

Cronbach's Cronbach's alpha based Number of
alpha on standardized items items

0.796 0.8 13
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Table 8. Bartlett and KMO test results
the amount of

Statistical index

KMO 0.746
Bartlett spherical test 986.334
Degrees of freedom 55
The significance level 0.000
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Fig.7. Diagram of the types of interactions in the
current culture of people living in each component of
contemporary Iranian housing
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Fig.8. From above in order: showing the preference of

communication in each component of contemporary

Iranian housing - a study of the ratio of control tools
shaping in motion
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Slow motion High Motion| The zoning of the three categories of
privacy in showing effective
communication of the current culture in

today's housing

Classification of housing components based
on three categories of privacy in Islamic
texts
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Fig.10. Preference for arranging small spaces in three categories of space according to the types of movement in the
Islamic and contemporary house

Table 9. Investigating the relationship between housing components and other spaces in today’s housing
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Table 10. Variables and architectural solutions to design the movement arrangement in the current culture of today’s home
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Table 11. Exponential graph with Deps Map software and explanatory graph with graph software of three examples of

selected contemporary

houses in Iran

Selected Semantic motion reading - visual space Physical Motion Reading - Motor Privacy
Contemporary
House Visual graph Justification graph Ground plan

Visual communication  Visual integrati

1 House No. 7

2 Zanjan House

3 IlkhanehHouse
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Table 12. Privacy data extracted from graph justification
with graph software in three selected contemporary
house samples

Contemporary Spaces Relative  Integration
House depth

1 House No. 7 Private 5 6.28
half private 4.18 5.78

General 3.48 7.16

2 Zanjan House Private 4 2.16
half private 3.41 2.58

General 2.75 3.41

3 Ilkhaneh House Private 3.16 2.83
half private 3 4.50

General 291 3.33
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Table 13. Comparison of the main cores of the pattern of privacy layout, representing the inner movement of the Islamic
house-modern

Type of house

The determining determinant

Privacy layout pattern based on
motion analysis

The core that determines the layout of
privacy in the Islamic house

The core that determines the layout of
privacy in today's home

Reception (interface element
between outside and inside)

Family privacy (private) M

Chuiside

The core that determines the layout of
privacy in a traditional (Iranian) house

Yard (interface element between Yard
inside and outside)
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i pollution in modern cities is increasing day by day, which can greatly affect the mental
i health of citizens. Given the importance of the subject and concentrating existing qualities
{in Persian garden, this study tries to find the sound model of Persian gardens (case study:
§Shiraz Qajar Gardens). It also focuses on finding effective environmental components on
i soundscape in such gardens to probably obtain appropriate sound models for designing
i urban parks in similar studies. Therefore, these questions arise: what are the common and
i effective qualitative and quantitative components of creating the soundscape in Shiraz
EQajar Gardens? And how does the people’s perception of the soundscape in Persian
i garden (Shiraz Qajar Gardens) help us to obtain a soundscape model?

ETHODS: In order to provide sound models of Shiraz Qajar Gardens, a qualitative-

quantitative method has been used. Data is analyzed by the factor analysis method.
iIn order to obtain a sound map of specified gardens, TES 1353s audiometer with a range
i of 30-130 decibels has been considered to achieve Leq in the garden at stations in the
%distance of 10 meters. The existing decibel rates were measured and analyzed on the
imap. After sound recording by the audiometer in the range of 30 seconds, the Leq of
i determined stations by GIS software was drawn on the map.

INDINGS: The results, obtained from sound maps in Shiraz gardens, are as follows:

- In case of increasing sound intensity and given the garden walls, their different heights,
and the type of vegetation around the wall, sound intensity is different in the gardens.
i- Sound intensity undesirably increased in adjacent walls of the street, while the increase
{in sound intensity was pleasant for humans around the pool.
i~ In a farther distance away from the streets around the garden and due to neutralization
i of a part of the sound by vegetation as well as path motion nature without interruption,
§:sound intensity decreases in main axes, and the sound Leq index is usually similar in all
i points.
iSince the interpretation of obtained information through sound extraction is only
i possible by the adaptation of garden users, to validate the quantitative data and assess
gits quality, a questionnaire was provided in two mental and physical aspects, named in
i short psychosomatic. In order to investigate the relationship between mental and physical
perception, a correlation test was used. Based on the obtained results, the Pearson
i correlation coefficient was 0.536, and the significance level 0.000. Since the significance
ilevel is less than 0.05, a significant relationship between physical and mental perception
is confirmed as a result. Based on qualitative-quantitative analyses, it can be said that the
i obtained results are similar given the common model in designing a Persian garden in
i determined stations. In stations adjacent to the garden wall near the main street, in which
i the contexture has changed from rigid to permeable (fencing), the sound is more intense
{and inconsistent with the sound model of most Persian gardens. The indexes of sound
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?desirability in the questionnaire include attractiveness, harmony with the environment, :
similarity with music, revitalization, and satisfaction. Given the obtained results, the
§recorded sounds in the main axes, near the mansion, near the garden wall, sub-axes,
and adjacent to the main pool are more desirable, and the entrance has been described
i neutrally. Regarding that sound intensity in sub-axes (lower) has been described as relaxing, :
like the one adjacent to mansion (higher intensity space), the silence is not considered as :
i relaxing criterion, and the impact of space on Persian garden on mind is considered. In the
i main axis, near the mansion and main pool, visual and sound proportion is the highest
i range, indicating the conscious design of soundscape in Persian gardens. This proportion
is less in sub-axes than the adjacent garden walls due to changing the type of walls and
i their clarification.

ONCLUSION: A single pattern that all study gardens have followed has balanced

sound intensity by creating space psychosomatic quality. The powerful physical
i components used in spatial geometry of the middle axis of gardens such as chrysogonum,
pools, water axes, continuous tree planting, and creating central view corridor and floor
materials create the quality indexes of the garden soundscape. In this study, the significant
i relationship between such physical components and users’ mental perception was :
i confirmed. Therefore, despite the changing behavioral model and physical components
i of contemporary urbanization of Iran, such as the streets and the traffic noises, and other
contemporary artificial sounds, the sound map of the main axis of Persian garden follows
i a single sound model, indicating that the ancient model can be still used as a vital solution
{in urban park design. :

{ HIGHLIGHTS:
i - Soundscape pattern in Qajar persian gardens are the same. :
i- Soundwalk, soundmeter and inqurieis are the hybrid methods which applied in this
research.

i - Soundscape map in persian garden could be applied in modern urban park design
i approaches.
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Table 1. Sound categorization types

Source of production Biological, geophysical,

human

Wave frequency
value

Absorption, in the auditory
range, subsonic
Relaxing, exciting, chaotic and

anxious, boring, and
monotonous and ...

Influence on the
human psyche

Uncontrollable and controllable
intervention

The interference in
the environment

Frequency order Pure melody, melody

Headwaters geometry Point, line, and plate
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Table 2. The attitude of theorists about the soundscape
Using ecology word of sound in the form of “the study of audio environment effects on behavioral Truax,1987

reactions of those who live there”

Sound is not just a feeling, it's information, and we don't just hear it, we listen actively.
The soundscape is one of the urban scape components which affects citizens’ perception, feeling, and

Roadway, 2002
Feizi Chekab, 2013

behavioral models as well as social interaction to the extent that it sometimes leads to staying or leaving

that space.
The quality of the environment is highly dependent on the sounds in which the environment is heard. Anderson, 1998
The intensity of background music, which is, in fact, the same environment sound, is an important factor Bull, 2001
in public eras, people presence and their perception from the space
Ignoring the audio background and effective factors on it in urban spaces have caused often dumb, Brown, 2015

confusing and often annoying sounds from the city which is worsened through growing traffic and
destruction of ecological zones in cities

A person's perception depends on his activities in the moment. Also, soundscape location affects how we
perceive soundscape evaluation

Nilsson, 2007

Soundscape's greatest focus is on creating a mental image of the environment, including culture and
personal experiences.

Botteldooren &
Coensel ,2009

Soundscape gives visual aspects the extra information so that it helps the promotion of historical layers Leus, 2010
and components of the city. One of the significant criteria is also a sense of place.
The sounds, signals, and auditory signs of a specific place indicate the identity of a society. Peter , 2012
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Table 3. Theoretical framework of research

Soundscape concept

The soundscape is a concept which is considered by many planners and architectures as the

auditory equivalent of the landscape which means all existing sounds in a place

The importance of
people’s perception

Visual scape and soundscape are in close relationships and greatly affect the experience of space
users. The adaptation between sound and mental image affects the perception of environmental

quality

The methods of

investigating soundscape questionnaire

Recognition with auditory walking

Based on people’s perception

The methods of
investigating soundscape

Audio mapping by an audiometer

Measurement by device

|BT o .Y
Sae Joiw slaS )L j0 oo alil aalllas jo

Sib oo aladi ;o 0 4830 O-Y Sl =gl s
e 555 90 =S o)l (eSSl jetate o
oo oolaiwl el oleid piwgw a4 coals | Js
S5l a8 Cil cmwlie g o 5l ot ol
e |y (sl e (mlad la (Shs o)lugs L5
D95 90 0 45 (e yg89,Se Sl ealiiwl Ly 5 0o
aobiow y .Y

5ol e diey 4 Ay o as Il Laie 5o
10) acis slol JBuosle sloaacas 0,5 lay g, o
RGN g GLMJ sl 8l ccils g S0 0g
W) J)o 6‘9—‘ u_».Q.AS
ey lgT bate ol (h oy cowlie sl 4
)I RUBLY 09_1.‘? ;,‘_....\L....al.t )_iso ‘54_¢.~o) )é 9 u_wl.«.uo
o oy Slbe 7515 4 5l Cnlion 9; 0
55 Sl et s tan bl s s emle

FUPL 3‘9(.’4\ WP

oy € mlsl g 0)ys (Ylgus B jg sl

Etlizo ]y lite ol ol80rss oLl 5y a5 5,5 & bao
95 o=l 3l et (oo b Sy B et L bLS ) e
Logas Il jliie 1 (g pma diz 45 iS5 o0
e yen Y ain] 4 S )90 Sy b slaylSe o
4 b ol S 80wl 5 sl (Sl
S5l mdl (e (i oy iy S,
g Ly ol gl el ol 6L 51 !
azousl joaS cwl goagn slad (ol ceoud
5 sl etz 5 olS g ol gy Lo oLl
sl a5 el gyt sLalas sloy) s
0,99 & 04 S |, > (Masnavietal., 2018)c .|
alie sla Sy Lo (Slnl gl glore (o506
i =5 A pladl (ol ksl 5 oS
Glal a5 a 5elen sl 00, 5 Fa S ool

lgl fako oy SS9y

9 =S U’-—L"f‘ sl sl e (s 5o
9,00l Lol om fipge 45 35 oo ooliiul (4
el Aol 0l 9 * e lbaii o
S Ll (gl (g, Hye so00ly
59,00 (Nilsson, 2007)o_sb o Loy Se lsl ,Lais
oaes (L (9,00l e JLsd (0ls (295) (S
3l vz Lad jo oo ais pmiiz 4S5 cl
i3 iy Blin Sy S Ly S g
—so 9,00y bg, (Siebein ,2010)054i o
o0 ot Al oy 55 jad (g o (pjpat Juls
il e 0ad glwlis o8 5l (e vz 0 adgi g

9 SeeS 2llid o (e sleasi
g g0 oolai il o)lg— S8l 5 Lnosl> glo—o
L slaiis o Sso e (Irvine & Wright, 2009)
2 0590 slalho mhaw g 5l (SIS Al
Ll 00l g a5 090 Sy (gl ol ailae SO
o 0,5] s 4 go aii Lol slhaasly
slwoyes plaomh o b Sloa S o bl oo
o s =Sojlail s g odmel o 4 Jlw calists
S O I R [ T UICY I MR R B T
(Shahabian et al., 2017)s55 oo plsul ;)] —Las
20k 0,8 o dslidin y 393 by 99 1 ogdle
S ol iy Al ol gl taie oledlbl a_ys
)9 sy S ) g 005 (5 Gloe ay
5 e sloagiagy el )3 20,5 o 1,8 eolan ]
725 25 s SII5T ) 3808 j5ae 4y (A e
il 00 oolaiwl

S s9seoby N

ol ool (65,90 dges o a S Sldllae b o

e § (o9 4l g oome Lo wgi drog )3 s
plil (Ghalenoee and Mohsenhaghighi, 2016) &>
09— Ol 9 (39 b maa g Lol e i S
oSyl 5,03y s Jobo 5 omilid el sl
Qg 00 ol L 0SS oo Ve a Lol Ly il

D9 A_Jﬁdu C’)H 65LS‘ C)Jj_o a4 ‘9‘ C;\_.';}‘.)).g 9

0"

LI BRaN |

c

l 4

(S -

[y

[ 1]
b

I’

23

I

\o
(73




‘A‘h.' Va1 M g
(S T 1Soneere
A}‘\r:"’&\ LD

99

s |l o 4 P
O et (8 e 3l g (§ gl

ol

s

YM—YAY Slrio /Y o ybod - 1Y 0398 + 1F oo csbimo 3 0l

Ol g o>

Nzl 0,90 sladl o (See s9y00l J—*—'Tﬁ °

oz (Sl Bl o (nlad ge S an e Ll d
Sased arls o, Fojlail g asls a L
ol a8 S ;a5 )0 Do aglee Jolne 55 (See
iy Sl gqluST eils p L cglae a)oul
el Lol g e clalad o LLa oyl (c
99,9 «jles jolome (ol HLols alox 5l (Sl
S5 g (22 (S sleye oo LS (el
ot LLE ) IS s aileas olsesl Las s

(S ye S99k Ghay 095 sl sl Lol oo
Ll 00 00l ul—*-‘

3
< 7
N ’
\‘*._ g
N 7 o
\\ .
1‘\ Q
L
N
Q
Fram St
Eram Garden Afifabad Garden
\-"
? /
/
: /
o /
G / °

Delgosha Garden Narenjestan Ghavam Garden

Fig.1. Specified points of gardens for implementing the
method of sound walking
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Table 4. The questionnaire of soundscape perception

Mental perception

Physical perception
- How do you evaluate the intensity of heard -
sounds? o
- How many sound events (clear and o
detectable signals) are there in a specific o
time range? o

- Can you estimate your distance to main -
source of sound? -

- In case of recognizing the sound source
without seeing it, which sounds of source -
of lifeless nature, living nature and human
sounds do you consider dominant on the -
space?

The types of people’s perception of the sounds

Uniform or varied

Simple or complicated

Attractive or repulsive

Coordinated with environment or confusing

To what extent do you feel the combination of sounds similar to music?
How do you evaluate the rate of satisfaction with perceived sounds in the
environment?

How do you evaluate the rate of space revitalization? (Does it decrease
your tiredness?)

How do you evaluate the proportion of heard sounds in the spaces with
visual scape? (If you close your eyes and listen to the sounds, is the heard

sound in proportion with the seen image of garden?)
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Table 7. The mean and standard deviation of perception
index in the study gardens

Number Mean Standard deviation
Afifabad 28 37.9286 5.68252
Eram 24 76.0000 7.13229
Narenjestan 25 72.9200 6.67033
Delgosha 20 72.0000 7.38419
Total 97 79.1753 12.62934

Table 8. The results of the variance analysis test

The sources of ~ Sumof  Degree of Average f P
changes squares freedom  squares
Intergroup 7301.502 3 2433.834 8.256  .000
Intragroup 8010.519 93 86.135
Total 15312.021 96
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Table 5. The results of Cronbach’s alpha test

Perception Cronbach’s alpha
Mental 0.816
Physical 0.718
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Table 6. The results of the Kolmogorov-Smirnov test

Index Kolmogorov-Smirnov test
Statistics Significance level

Mental 1.201 0.112

Physical 0.852 0.462
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Table 9. The mean and standard deviation of the physical
index in the study gardens

Number Mean Standard deviation
Afifabad 28 37.9286 5.68252
Eram 24 45.5417 7.44241
Narenjestan 25 36.7200 4.97929
Delgosha 20 34.4500 3.70597
Total 97 38.7835 6.92253

Table 10. The results of the variance analysis test

The sources Sum of Degree of  Average f P
of changes squares freedom squares
Intergroup 1598.648 3 532.883  6.509 .000
Intragroup 3001.805 93 32.277

Total 4600.454 96
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Table 11. The correlation between the perceptional and
physical index

Variable Perceptional
Physical The rate of The significance level
correlation of 0.05
0.536 0.000
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