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INTRODUCTION

The environment is constructed from physical
and social aspects simultaneously. Humans cre-
ate places around them, and places are not inde-
pendent of humans. The relationship between
man and place is a speculative one. People take
or return positive and negative things from
the environment (Mir karimi et al., 2010). This
relationship is mainly based on the interaction
of nature and urban context. The development
of nature-avoidance and indifference to nature
to encourage human society has seriously dam-
aged the quality of human life. Therefore, the
environment and human ecology have been
recognized as scientific since the 20th century.
In fact, it is a natural pattern. (Polat, 2015) But
urban landscape, due to its multiple elements,
has made most of the human mind as a civili-
zation when dealing with urban life. In other
words, landscape ecology on the one hand is a
fundamental factor in explaining how nature is
present as a qualitative and subjective indicator
of the citizen audience and has perpetuated
the environment in a linear way. (Sakieh an et
al., 2016) One of the most influential principles
in urban landscape is the roofing line of archi-
tectural buildings that directly affect the urban
landscape. This roofing line has a major role in
stabilization of urban environment which shows
not only the physical form of the environment
but also its ecology. (Ode sang et al., 2008) To-
day, cities have two geographical symbols and
the natural, social, economic and artificial envi-
ronment (man-made environment of riddles).
Nowadays, human beings are seeking daily ac-
tivities and in the process of living and living and
in the direction of building housing, whether as
shelter or investment capital, has changed these
two symbols more frequently Changing the ur-
ban environment in this process, green spaces,
gardens and forests become high-rise buildings,
and with the advancement of technology and
industry, the pattern of life has changed and the
need for exploitation of natural resources has
increased. In a way that irrational exploitation
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of natural resources leads to their destruction.
(Moghaddasi and Haghighat bin, 2015) Green
roofs are in the planning of most advanced cit-
ies of the world due to improvement in social,
economic and environmental conditions, while
even in the 19th issue of the National Building
and Housing Regulations on energy consump-
tion has not been mentioned. In buildings, heat
dissipation through roofs is usually used It is
very high and the energy consumption of the
units on the top floor increases, so providing a
green roof design pattern is the solution to this
problem. (Khakzand et al, 2014)

In the meantime, green roofs due to the
deep background in the architecture of the
world today are among the main components of
buildings that are somehow involved in urban
landscape as a determining factor. A city that
is self-organized. Landscape is the part of the
environment that can be noticed in a particular
place and connected to its bed in the environ-
ment (Yilmaz, 2007). The perspective is from
the root of “Nazare” that in Dehkhoda’s culture,
it means looking at something to reflect on the
presence of something, insight, thought and
opinion (Rezazadeh, 2007). Urban landscape is
all information available from space that can be
perceived by the senses and processed in the
process of perception. Information’s such as
form, function and meaning of space (Matlock,
2015). One of the main features of urban land-
scape concept is that it is considered as an “ob-
jective-minded” human-physical phenomenon
and a “social-spatial” structure. The main types
of urban landscape include extensive landscape,
inner landscape, urban landscape and visual
corridors (Golkar, 2006). According to Cullen
(1961), the landscape of each city is a response
to human behaviors, climate, safety factors
and skilled interventions in the framework of
increasing the capabilities of the environment
(Hemmati & Sabounchi, 2021). Urban landscape
is the result of human-city contact and, in this
regard, man not only influences the structure of
the city’s visual landscape through his activities,
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but also the behavior and mental perception of
citizens through contact with the urban land-
scape. He accepts. (Antrop, 2005) Cullen defines
the urban landscape as the art of integrating
visually and constructively into the set of build-
ings, streets and places that make up the urban
environment, and considers it the art of how to
communicate between different components of
the city body (Bell, 2001). Cullen’s view of the
urban perspective includes most of the physical
dimensions of the urban landscape. It is more of
a sight and sight to the city. Kevin Lynch consid-
ers three perceptual, physical, functional factors
important in the urban landscape. (Cassatella,
2011) Confirming Cullen’s theories, he adds
the perceptual aspect to the urban landscape.
Behzadfar in the dictionary of urban design
concepts puts the components of urban land-
scape into three parts: physical, non-physical
and human activities. (Eiter, 2010). It defines
the landscape as a transmitter that transmits
different information to humans and divides its
components into two categories: physical-phys-
ical and human. (Pakzad, 2006) Golkar describes
the landscape as a tangible and tangible part
of the form in which the visual, functional and
semantic crystallization of the things that make
up space. (Golkar, 2006) It is also stated that the
urban landscape is the understanding of the
city by the perception of its symbols (physical
dimensions of the city) and the association of
their associated meanings (mental and memory
dimensions).

At present, existing green roofs in the
country are in practice due to the existence of
research gaps and lack of design pattern and the
following main reasons:

Lack of attention to the qualitative dimen-
sions of urban environment in the country’s
urban planning system

lack of adequate water resources, materials
(suitable soils)

Lack of proper use of gray sewage, flood
control and runoff and proper management of
rainwater,

156

lack of coordination of type and vegetation
proportional to the climate of the region and
how to cultivate and maintain them

creating and imposing extra weight on roofs
and structures

Cost of current methods and lack of complete
and professional systems for maintenance

not only have not been useful and respon-
sive and cause the benefits of its positive and
effective aspects have not been achieved, but
the destructive effects and consequences and
negative aspects of it have been more visible in
the implemented samples in the country to the
extent that the implementation of green roofs
in most of the country’s buildings has been ne-
glected. Therefore, in metropolises and large cit-
ies, contemporary urban landscapes due to the
influence of different factors on the formation of
their texture and the speed of its changes, on the
other hand, the repetition of similar urban land-
scapes does not represent the characteristics
of natural, cultural and historical background.
(Jahanbakhsh, 2022) Obviously, green roofs of
architectural buildings on intermediate scales
can also help to better understand audiences
from the urban perspective. In the current cities
of the country, the lack of organizing structure
to green roofs has caused a thematic disconnect
and a lack of integration, which has led to poor
connectivity of urban landscape, which is one
of the reasons for the crisis of urban identity
and lack of sense of place in cities is this kind
of attitude towards the city. Overview of the
above-mentioned cases and an attitude to the
current state of green roofs and urban landscape
of Iranian cities, one can imagine the critical
situation of un-connecting building roofs, which
of course this crisis is more evident when large-
scale buildings with diverse uses such as roofs
of universities, shopping malls, residential and
commercial complex and .. They don’t really
look at this concept. In the same way, the study
of green roof’s resources and paying attention to
the effective components on improving the qual-
ity of urban landscape are among the essentials.
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Research Background

In reviewing the background of research on the
position of sustainable urban landscape archi-
tecture in the field of urban green roofs which
is discussed in micro-scale architecture, so far,
no research has been observed independently
to directly examine research methods and ap-
proaches comprehensively, and also an accurate
method of urban landscape assessment with a
sustainable approach in the field of green roof-
ing has not been defined as a comprehensive
method. But in the aspect of landscape architec-
ture, urban landscape, and by placing ecology
concept as one of the most understandable
instances of the city system and green roofs as
a phenomenon, a hybrid method for evaluating
and achieving research goals can be proposed as
a kind of innovation. Also, the development of
sustainable urban landscape concepts and green
roof in terms of explaining the structural model
of the research, which will lead to the formula-
tion of proposed indicators. There is also a new
aspect to this research. In addition, establishing
a practical and executive relationship between
the green roof design pattern and the quality of
sustainable urban landscape for the first time
in Shiraz metropolis and also providing a green
roof design pattern and promoting it in future
constructions as an influential principle in the
detailed city plan and mental landscape in order
to improve the urban environment and improve
the quality of urban landscape can be expressed
as the innovation of the current research. (Tab. 1)

MATERIALS AND METHODS

The current research is analytic and is aimed at
applied and development. He may also be able
to look at his discovery. The aim of this study is
to explain the proposed indicators for present-
ing conceptual model and research framework
in line with green roof model with the approach
of improving urban landscape with ecological
vision to the subject. In this research, in order
to achieve basic definitions and theoretical ap-
proaches in the field of urban landscape, sustain-
able urban landscape, green roof and its struc-
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ture, the information obtained from reviewing
texts, library documents and Internet resources
is discussed. First, effective criteria in sustain-
ability of urban landscape are extracted and
considering each of the dimensions and struc-
tural components, factors affecting the quality
of green roofs are explained by the approach of
extracting design strategies. Specifically, based
on four dimensions (ecological, climatological,
environmental, and economic-cultural), the
conceptual structure of green roofs as well as
the dimensions of urban landscape (aesthetic,
functional, environmental and also visual, taking
into account sense of place), the initial model is
proposed and the effective factors of its linear
sharing are determined. Afterwards, using the
Delphi method and considering concave of the
theories of elites and experts, the effective fac-
tors become the initial proposed indicators that
are tested and finally the framework and model
of the research are extracted.

Literature Review

Implementation of green roofs due to existing
research gaps and lack of attention to sustain-
able architectural principles, lack of suitable
substrate such as water supply, lack of proper
management of runoff and rainwater, lack of
familiarity of employers with a variety of advan-
tages including long-term energy savings and
how to easily implement them, vertical growth
of metropolises, low per capita green spaces due
to international standards and inappropriate
distribution in the neighborhood and lack of
sub-sub Necessary constructions and legal facil-
ities have led to the creation of an unsustainable
urban landscape. With this attitude and the
necessity of reducing problems, creating green
buildings and benefiting from sustainable archi-
tecture regulations will become more and more
important considering the current environmen-
tal problems. Also, in today’s world, sustainable
and organic architecture is considered as one of
the most important and up-to-date topics and
the development of green roofs in the contem-
porary urban planning system of the developed
countries of the world has become an executive
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Table 1: Research Background

Functional Scale

Researchers | Year - - Methodology | Field of Study Results
Macro | Middle | Micro
Landscape How to expla.lr.l the prob!ems
. . . and opportunities according to
. * Ecological Design | Architecture and .
Steiner 1991 - . the urban landscape principle,
Method Environmental . . .
Design creating a continuous structure in
the construction landscape plan
Ecological planning .. .
of urban landscape Landscape Expla!mng the Ecologlca! Oyvn—
M . . ership Model and Identifying
Hersperger | 1994 - and green archi- | Architecture and - ; £
tecture planning Urban Design Urbap Green Spots in the F1elq 0
. E Architecture and Urban Planning
principles
Landscape Presenting a method for evalu-
N Urban Landscape - p ating the criteria of design ideas
yang 1995 - . . architecture and : .
Architecture Design . and creating sustainable urban
urban design .
landscape design
Comprehensive Landscape Presenting an Economic
. " P Architecture and | Framework in Developing Urban
Diagle 1998 - Model of Urban . . -
Landscape Ecology Green Architec- |Ecological Landscape with Regard
ture to Green Architecture
Explaining the Relationship
Marcus 1998 . Architectural Urban Landscape between Landscape Architecture
- Landscape Design Architecture and Ecological Planning in the
Microscale
Reconstruction and Analysis of
Landscape
Mac Harg Ecology Planning | Architecture and Urban Landscape Corpponents
1998 _ * . and Land Use Adaptation Based
Method Environmental . P
Desien on Ecological Principles at Inter-
& mediate and Micro Scales
. Presentation of Functional Status
Taylor The Sustainable in Ecological Systems in Relation
1998 _ * Urban Landscape Urban Studies
Program to Urban Landscape Based on
g Green Structure Patterns
Landscape Explanation of Parametric
N . Architecture and | Method in Evaluating Urbanistic
Akman 2017 - Parametric Method Green Architec- Landscape with Sustainable
ture Urban Landscape Approach
Presentation of Urban Landscape
Landscape Design Pattern Based on the
Yanyuetal. | 2018 _ * BIM Assessment | Architecture and | Intermediate Relationships of
Urban Planning Landscape Architecture and
Environmental Roofs
Visual simulation
Eﬁ;hs(ég Oef lu;tt)ﬁg Urban and Green| Presentation of a Structured
Yong 2019 _ * . P Landscape Assessment Based on Urban
field of ecology, . .
. Architecture Landscape Evaluation
visual preference and
landscape evaluation
Landscape Presenting an Optimized Archi-
. N Hybrid Multifaceted . p tectural Landscape Framework
Viavoetal. |2020 - Architecture and - . .
Method ; in Relation to Contingency
Urban Design

Connectivity
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guideline and the study of the effects of green
roofs on the Thermal islands, along with other
benefits, have shown that green roofs have many
advantages compared to conventional roofs
such as increasing ecological power and diver-
sity, balancing and reducing temperature and
more moderate humidity. Landscape ecology
and sustainability concept of urban landscape,
as one of the youngest branches in ecology and
as an interdisciplinary concept, has presented
various theories and conservation strategies so
far. (Gerber and Hess., 2017) This field of ecol-
ogy is expanding rapidly in the world in such a
way that today’s urban planners and planners
use it extensively to develop cities. There are
some studies that suggest that using landscape
ecology and providing green infrastructure and
providing ecosystem services in the process
of developing cities, can be a guarantee for the
formation of healthier cities and the emergence
of numerous social and economic benefits while
at the same time increasing the quality of life of
citizens. (Relph, 1976) A city with a sustainable
landscape is in fact the concept of a city whose
context is widely reliant on vital resources and
shaped by environmental considerations. In
other words, in ecological city, all urban struc-
tures adapted to the natural conditions of the
environment are planned and designed. (COE,
2008) These cities will generally have four basic
characteristics: considering the city as a closed
loop and self-sufficient system, the occurrence
of minimal exertion and seizure in the natural
environment of the bed, the existence of max-
imum diversity of land uses and activities, and
finally creating an optimal balance between the
city’s population and available resources. (Tudor,
2014) Considering the successful experiences
that Iranians have had in the past in relation to
the appropriate design of cities with their natural
environment or the effective methods we have
had to save resources such as using aqueducts
and windfarms, or using water and vegetation
for styling the air, or how to use canvas materials,
are examples of the development of sustainable
cities that are Unfortunately, they are now under
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neglect and forgetfulness. And the methods used
today for the development and design of cities
are merely models with misplaced imitations
of other regions or countries that have been
regardless of the conditions and characteristics
of each region, which today we witness its con-
sequences and instability in various dimensions
of our urban spaces. (Watmann et al., 2021)

On the other hand, according to the World
Commission on the Environment, sustainable
development is a process of change in resource
utilization, investment direction, technological
development orientation, and institutional
change that is compatible with present and
future needs. (Niijhuis, 2011). Sustainable de-
velopment is a development that satisfies its
current needs without compromising the ability
of the next generation to meet its own needs.
Therefore, the grounds for the design of sus-
tainable urban landscapes and the preparation
for designing ecoparks and planar and topo-
graphic surfaces entered the urban planning
system. (Nishimura, 2019) Sustainability refers
to Earth'’s ability to continuously meet the needs
of its living inhabitants. (Fairclough et al., 2018).
Sustainable development not only calls for sus-
tainability of natural resources and the environ-
ment, but also emphasizes sustainable human
welfare and happiness of residents. (Forster et
al.,, 2012) Sustain able urban development can
be easily achieved on a local scale. (Chhetri and
Arrowsmith, 2003). Among the considerations
and methods of sustainable urban development
such as sustainable natural resource chains,
sustainable protection of urban systems from
environmental hazards, and improvement of
urban quality of life. (Zube et al., 1982) Sus-
tainable urban landscape development can,
in infrastructure, improve urban services and
ecosystems in order to provide sustainable hu-
man well-being for its inhabitants. The low-rise
buildings along with the garden have been re-
placed by multi-storey buildings and fungi-like
towers without a representation of nature, and
convex areas are dedicated, such as roads or
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parking lots. On the other hand, in areas with
high density, both in terms of construction and
volume of traffic, to reduce costs and obtain
more saud in construction, the percentage allo-
cated to green spaces in different ways is added
to the entire building infrastructure.

The necessity of studying green roofs with
regard to environmental protection issues
in architecture and urbanism is of particular
importance in order to improve the quality of
the environment and sustainable urban devel-
opment. Based on the policies of reducing the
adverse effects of urbanization on the environ-
ment, by guiding these activities through raising
awareness, it can be somewhat effective in im-
proving the environmental situation. Also, the
different costs of establishing green roofs based
on type, materials and environment compared
to ordinary roofs, not including green roofs as
part of sustainable green system, along with
other policies for planning and designing urban

spaces, energy inexpensiveness In Iran, the lack
of willingness of consumers to reduce energy
carriers costs, lack of legal infrastructure to
encourage investment in this sector, and lack of
information and informing officials and middle
managers of municipalities about the benefits of
green roofs leads us to this direction. The green
roof problem when examined as a microscale
may not manifest great necessities, but when
the urban landscape as a whole has cells such as
green roofs, it can be understood the necessity
of looking at it.

Urban Landscape Ecology

One can say that the integration of landscape
ecology and urban ecology led to a new prop-
osition called urban landscape ecology. Cities
are spatially extensive and complex adaptive
systems, which we call landscapes. Cities are
undoubtedly the main future places of human
life, so inevitably most landscape ecological
studies will be on cities (Bishop et al., 2001).
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Figure 1: Objective of ecological urban landscape: three elements and their relationships (Wu et al., 2013)
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Wu et al. (2013) simply note that the study of
landscape ecology of urban areas is identical to
the ecology of urban landscape. In particular,
the science is the study and improvement of the
relationship between urban landscape patterns
and ecological processes to achieve urban sus-
tainability. To identify the areas studied in the
ecology of the urban landscape, the researchers
proposed three key components: Patterns of
urbanization, urbanization impacts, urban sus-
tainability (Figure 2). In this regard, Mudrow et
all. (2018) examined the literature and related
research between 1986 and 2016 to clarify the
focus in urban landscape studies, and extracted
the most common terms in urban landscape
ecology research, including landscape ecology,
landscape structure, landscape change, biodi-
versity, Approaches, gradients, vegetation, GIS
and remote sensing. (Figure 1)

Therefore, it can be said that natural and
man-made spaces as physical and semantic
fabric of cities, human with multiple and hier-
archical perceptions and finally the interaction
that occurs between human and the environ-
ment, causes the city landscape as the first
historical, social-cultural, economic and natural
manifestation of any city. As can be seen, urban
landscape is a multidisciplinary concept that
the sciences and disciplines It encompasses a
variety of different types. Therefore, based on
the mentioned studies on the nature of green
roofing funds as part of urban perspective, fac-
tors that can affect a direct relationship between
both phenomena pass through the course of

1. Muderere et al.

evaluating visual characteristics. In such a way
that these elements have their own visual na-
ture in the quality of urban landscapes and in
addition to their technological nature, only from
the visual and perception perspectives Speakers
are located. (Figure 2)

DISCUSSION AND FINDINGS

Delphi Method

The mostimportant work in the Delphi meth-
od is to select experts and experts in the field
of interest. In this way, the selected individuals
are given information about the Delphi method
and invited to participate in this research. An-
onymity is one of the important components
of this research approach. Questions from
selected experts and experts are followed by
consecutive questionnaires. In this research, the
initial model is developed based on theoretical
foundations and using existing models around
urban landscape concepts and also structural
factors of green roofing. After the initial design,
this model was tested and developed through
Delphi method. Using open questions in Delphi
questionnaire and analyzing them in later stag-
es, judging about reaching consensus among
experts and reaching theoretical saturation
from the qualitative methods used in analyzing
the data obtained in the present study have
been used. Field data collection in the present
study began by collecting questionnaires in the
first stage of the research and the extracted data
were analyzed through descriptive statistics and
qualitative analysis.

Factors affecting Urban landscape
quality based on green roof form

— 7 1

Visual clarity ~ Visual influence Type

Texture

AN

Proportions  \/jsual scale  readability

Figure 2: Factors affecting the quality of the urban landscape based on the green roof form
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Delphi method findings

In this research, the dimensions of urban land-
scape and green roof components as the default
in the first stage of theoretical foundations for
the subject are used, and in the following, the
dimensions of landscape and components of
green roof are presented according to the re-
search hypothesis. These sub-components have
been expressed based on the assumption of the
dimensions of the consciousness of the experts
and also the perceptual process of citizenship
with the inclusion. These factors are set up as
a proposed package in the panel of experts and
elites to plan and apply Delphi method. The sum
of 34 factors that have been tested in this meth-
od to achieve the final indices include: visual
scale, visual depth, visual penetration, visual
clarity, biological comfort, spatial quality, green
space, urban form, use, activity, services, stimuli,

readability, texture and materials, proportions,
size, decoration, bio adjustment, quality of life,
vegetation, resiliency, identity, sense of place,
saving, productivity, expenditure, mental health,
dynamic ecosystem, biodiversity, thermal island,
microclimate And air quality.

Frist Round

In this round, 19 of the 34 factors extracted
from the successful studies had a moderate,
high and very high effect on the development of
sustainable urban landscape framework based
on the concept of green roof. Detailed and de-
tailed results related to the implementation of
the first stage of the questionnaire distribution
are presented in the following table. Resiliency,
vegetation, visual influence, activity, stimulus
and decoration due to the mean importance less
than 2.5 It has been removed from the Delphi
process. (Table 2)

Max. | Min. ?r?;;igt?)rrl Average Response Factors No
5 1 0/52 4/28 15 Sense of Place 1
5 1 0/63 3/38 15 Identity 2
5 1 0/45 2/11 15 Resilience 3
5 1 0/76 3/21 15 Environmental Comfort 4
5 1 0/51 3/22 15 Mental Health 5
5 1 0/34 1/98 15 Vegetation 6
5 1 0/38 3/72 15 Readability 7
5 1 0/45 3/34 15 Proportions 8
5 1 0/65 1/58 15 Visual Influence 9
5 1 0/48 3/42 15 Texture and Materials 10
5 1 0/53 3/23 15 Size 11
5 1 0/42 3/67 15 Aesthetics 12
5 1 0/24 2/22 15 Activity 13
5 1 0/71 3/20 15 Greenery 14
5 1 0/46 1/20 15 Driver 15
5 1 0/35 3/45 15 Visual Scale 16
5 1 0/54 3/44 15 Visual Clarity 17
5 1 0/34 2/40 15 Decorations 18
5 1 0/42 3/69 15 Formal Feature 19

Table 2: Phase One Fuzzy Method in Developing the Final Indicators of Sustainable Urban Landscape Based on Green Roof Concept
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Second Round

After the implementation of the first stage of
evaluating and evaluating the views of panel
experts on the factors raised and extracted from
the theoretical basis and also receiving sugges-
tions of the panel’s members, in this round, in
order to be cautious, all the factors extracted
from the theoretical basis along with the aver-
age opinion of the members in the first round
and the previous opinion of the same member
were made available to all panel experts. The
panel members selected 13 of the 19 factors that
were completed in the second round. The results
of this study were presented with a high and
very high effect (mean greater than 2.5) on the
research framework. The detailed and detailed
results related to the implementation of the
second stage of the questionnaire distribution
are presented in the table below. Kendall’s coef-
ficient of coordination for members’ responses
to the order of 13 factors that had a high or very
high impact in this round was 0.765. (Table 3)

Third Round

In the third round, the final indicators were
presented to all panel experts, along with the av-
erage of members’ opinion in the second round

The detailed and detailed results related to
the implementation of the third stage of the
questionnaire distribution are presented in the
following table. Kendall's coefficient of coordi-
nation for the members’ responses to the order
of the 13 factors was 0.790 (Table 4)

Reasons to stop commenting

The results of the three cycles of Delphi method
in the research show that the consensus among
the panel members has been reached and the
repetition of rounds can be terminated:

In the second round, more than 50% of the
members selected 19 factors affecting the
development of sustainable urban land-
scape based on the concept of green roof,
which had an average greater than 2.5
among their factors.

The standard deviation of members’ responses
about the importance of factors in the third
round has changed significantly compared
to the previous round.

Kendall’s coefficient of coordination for mem-
bers’ responses to the order of factors in the
third round is 0.790. Given that the number
of panel members was more than 10, this
amount of Kendall coefficient is quite sig-

and the previous opinion of the same member. nificant.
Max. Min. l?ev@ation Average Response Factors No
indicator

5 2 0/47 4/24 15 Sense of Place 1
5 2 0/71 428 15 Identity 2
5 2 0/74 4/11 15 Environmental Comfort 3
5 2 0/55 4/52 15 Mental Health 4
5 2 0/48 4/62 15 Readability 5
5 2 0/55 4/54 15 Proportions 6
5 2 0/58 4/22 15 Texture and Materials 7
5 2 0/41 4/13 15 Size 8
5 2 0/35 4/57 15 Aesthetics 9
5 2 0/76 4/25 15 Greenery 10
5 2 0/65 4/85 15 Visual Scale 11
5 2 0/64 4/61 15 Visual Clarity 12
5 2 0/32 4/79 15 Formal Feature 13

Table 3: Step Two Fuzzy Methods for Developing the Final Indicators of Sustainable Urban Landscape Based on the Green
Roof Concept
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Max. Min. ]?ev@ation Average Response Factors No
indicator

5 3 0/67 4/75 15 Sense of Place 1
5 3 0/91 4/61 15 Identity 2
5 3 0/82 4/25 15 Environmental Comfort 3
5 3 0/45 4/25 15 Mental Health 4
5 3 0/38 4/10 15 Readability 5
5 3 0/65 4/20 15 Proportions 6
5 3 0/48 4/05 15 Texture and Materials 7
5 3 0/32 4/13 15 Size 8
5 3 0/24 4/58 15 Aesthetics 9
5 3 0/85 4/95 15 Greenery 10
5 3 0/75 4/30 15 Visual Scale 1
5 3 0/74 4/20 15 Visual Clarity 12
5 3 0/28 4/16 15 Formal Feature 13

Table4: Step 3 Fuzzy Methods in Developing the Final Indicators of Sustainable Urban Landscape Based on Green Roof Concept

Kendall's coefficient of coordination for the
arrangement of 13 factors affecting the de-
velopment of the research framework in the
third round compared to the second round
increased only 0.025, which this coefficient
or the amount of consensus among panel
members between two consecutive rounds
does not show significant growth.

Points given to factors by experts and elites
indicate that the characteristics of green
roof form, urban form, readability and vi-
sual scale are the highest scores and conse-
quently the most effective in the realization
of the mechanism modeling.

RESULT AND CONCLUSION

According to the results of the evaluation of
the final indicators in the case samples for each
of the selected buildings, it can be acknowl-
edged that the effect of the Greening Index with
a score of 0.1456 was the highest and after that,
aesthetic index with a score of 0.1261, paired
indicators of readability, texture, size and pro-
portions with a score of 0.1195, mental health
index with a score of 0.1184, environmental
comfort index with a score of 0.1172, paired in-
dices Scale, visual clarity, and Fermi feature with
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a score of 0.1166 and sense of place and identity
index with a score of 0.1141 had the least effect.
Therefore, the proposed model of research can
be based on convergence of researchers’ theo-
ries and also methods that can investigate the
effective nature of green roof in how it affects
urban landscape, while the quality of green roof
in addition to improving urban environment can
contribute to sustainability of urban landscape
in the larger and mid-scale. (Tab 5)
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