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ABSTRACT

Alandscape is a part of the environment that can be paid attention to in a specific place
and related to its context in the environment. The sensitivity of the urban landscape,
when it focuses on the concept of sustainability, should be hidden in all the components
of the city’s body form. The need to study green roofs concerning environmental
issues in architecture and urban planning is of special importance to improve the
quality of the environment and sustainable urban development. This research has a
descriptive-analytical view, which is purposed at development and application. The
method of collecting information is the library, First, after analyzing the theoretical
foundations as well as the history of the research, factors were extracted as the results
of the research framework and presented as the final indicators proposed in the form
of a model using the Delphi method. The results of the three rounds of implementing
the Delphi method in the research show that a consensus has been reached among
the panel members for the following reasons and the repetition of the rounds can be
ended. The findings of the indexes to evaluation shows that sense of place, Identity,
readability, Proportions, Visual influence, Texture and materials, size, and urban form
are the main structure of sustainable urban landscape based on the concept of a green
roof investigation.
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1. Introduction

The environment is made from both physical
and social aspects. Humans create the places
around them and a place independent of humans
has no meaning. The relationship between man
and place is speculative. People take positive
and negative things from the environment or
give them back to it (Manso et al., 2021) due to
the two-way relationship between the city body
and the lives of the users and the direct influence
of the two on each other, it is possible to create
a space that meets the needs of the users. Such
an atmosphere can create dynamism in the city
and promote interaction between people in the
community. Paying attention to spiritual and
psychological needs is next to material needs,
which can provide a sense of inner satisfaction in
people. The spread of nature-avoidance thinking
and indifference towards nature to encourage
human society has seriously damaged the quality
of human life. Therefore, since the 20th century,
the human environment and ecology have taken
steps toward the explanation of natural patterns
as a recognized science. (Raymond, et al., 2010)
But the urban landscape, due to having many
elements in it, has made most human minds
appear as a representative of civilization when
dealing with urban life. In other words, on the
one hand, landscape ecology is an essential
factor in explaining how nature is present as
a qualitative and subjective indicator of the
citizen audience and has linearly continued
the environment. (Rice et al.,, 2013) One of the
influential principles in the urban landscape is
the roof line of architectural buildings, which
directly influence the urban landscape. This
roofline has a major role in the stabilization of
the urban environment, which shows not only
the physical form of the environment but also its
ecology. (Wilson, 2017) Meanwhile, green roofs,
due to their deep background in the architecture
of the world, are nowadays among the main
components of buildings that are somehow
involved in the urban landscape as a determining
factor. The landscape of a self-organized city is our
passage. A landscape is a part of the environment
that can be paid attention to in a specific place
and related to its context in the environment
(Haris and Trauth, 2020). The landscape comes
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from the root of “opinion”, which in Dehkhoda
culture means to look at something, to reflect
on the future presence of something, insight,
thought, and opinion (Finlay et al, 2015). The
urban landscape is all the available information
from the space that can be received by the senses
and processed in the process of perception.
information such as form, function, and meaning
of space (Bianchini, and Hewge, 2012). One of
the main characteristics of the urban landscape
concept is that it is presented as an “objective-
mental” human-physical” phenomenon and
a “social-spatial” structure. The main types of
urban landscapes include broad landscapes, inner
landscapes, urban scenery, and visual corridors
(Arnberger and Eder, 2012). According to Cullen’s
definition (1961), the landscape of every city is a
response to human behavior, weather conditions,
safety factors, and skillful interventions in the
framework of increasing the capabilities of the
environment (Mostafavi et al, 2010). The urban
landscape is the result of the level of contact
between a man and the city, and in this regard,
the man not only influences the urban landscape
through his activities in the structure of the visual
landscape of the city but also affects the behavior
and mental understanding of citizens through
contact with the urban landscape. (Miiller et al.,
2010) Cullen defines the urban landscape as the
art of providing visual and structural integration
to the set of buildings, streets, and places that
make up the city environment, and considers it
the art of how establishing connections between
the various components that make up the body
of the city (Titova, 1990). Cullen’s view of the
urban landscape includes most of the physical
dimensions of the urban landscape. His emphasis
is more on the visual and objective aspects of the
urban landscape. Kevin Lynch considers three
factors, perceptual, physical, and functional, to
be important in the urban landscape. (Kaplan
and Kaplan, 1989) He adds the perceptual aspect
to the dimensions of the urban landscape by
confirming the grand theories. In “Dictionary of
Urban Design Concepts”, Behzadfar places the
components of the urban landscape in three parts:
physical factors, non-physical factors, and human
activities. (Bradley, 2010). He defines landscape as
a transmitter that transmits different information
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to humans and divides its components into two
categories: physical and human. (Wu, 2013)
Golkar introduces the landscape as a tangible
and tangible part of the form in which the visual,
functional, and semantic crystallization of the
things that shape the space can be seen. (Wilson,
2004) has also stated that the urban landscape
is the citizens’ understanding of the city, which
takes place through the perception of its symbols
(the physical dimensions of the city) and the
association of meanings related to them (the
mental dimensions and memories). The three
objectives of the urban landscape are aesthetic,
cultural identity, and functional (Zhang et al.,
2013).The goal of aesthetics considers the tangible
dimension of the space that creates a pleasant
reaction in the user. Paying attention to the
physical aspect of the space, the type of volumes
and their composition, color, materials, adjacency,
dark and light, rhythms, contrasts, milestones and
indicators, vegetation, the presence of natural
elements, and other characteristics that form
tangible dimensions. , is placed in this category.
The aesthetics used at this stage is a function of
climatic, historical, artistic, religious, traditional,
and cultural components. The functional goals of
the urbanlandscape create a context for the design
of various topics, which are selected according to
the topic of the project and its functions. Goals
such as making the environment readable and
calming are included in this group. The purpose
of the identity aspect of the urban landscape is
to create a feeling of happiness, comfort, peace,
and security (Zoderer, et al., 2016). The sensitivity
of the urban landscape, when it focuses on the
concept of sustainability, should be hidden in
all the components of the city’s body form, one
of the main cells of which can be the roofs that
somehow contain nature and a corner of the
environment.

Landscape ecology and the concept of urban
landscape sustainability, as one of the youngest
branches in ecology and as an interdisciplinary
concept, has presented various theories and
protection solutions so far. (Widgren, 2004) This
branch of ecology has been expanding rapidly in
the world so that nowadays designers and urban
planners use it widely for the development of
cities. Some studies state that using landscape
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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
increasing the quality of life of citizens. (Tveit, et
al., 2006) A city with a sustainable landscape is,
in fact, the concept of a city whose base is widely
based on vital resources and is formed with
environmental considerations in mind. In other
words, in the ecological city, all urban structures
are planned and designed following the natural
conditions of the environment. (Turner, 1989)
These cities will generally have four basic
characteristics, which include considering the
city as a circle and a closed and self-sufficient
system, the occurrence of minimal interference
and occupation in the natural environment of
the bed, and the existence of a maximum variety
of uses. and activities and finally creating an
optimal balance between the city’s population
and available resources. (Tilley, 1994) according
to the successful experiences that Iranians have
had in the past about the appropriate design of
cities with their natural environment, or the
effective methods used to save resources, such
as using aqueducts and windbreaks, or using We
have had water and vegetation to soften the air or
the way we use eco-materials, are clear examples
of the development of sustainable cities, which
unfortunately have been neglected and forgotten
today. And the methods that are used today for the
development and design of cities are just copies
of models with misplaced imitations from other
regions or countries, without considering the
local conditions and characteristics of each region,
which today has witnessed its consequences and
results. We are the emergence of instability in
various dimensions of our urban spaces. (Simpson
et al, 2001) On the other hand, according to the
“World Environment Commission”, sustainable
development is a process of change in the use
of resources, the direction of investments, the
direction of technology development, and an
institutional change that meets the needs of
the present and The future will be compatible.
(Helfand et al., 2006). Sustainable development is
a development that meets current needs without
compromising the ability of future generations and
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answers their needs. Therefore, the ground was
laid for planning issues such as sustainable urban
landscapes, and the preparations for the design
of eco-parks and natural flat and topographical
surfaces were entered into the urban planning
system. (Zhou et al., 2021) Sustainability refers
to the earth’s ability to continuously meet the
needs of its living inhabitants. (Lin et al., 2018).
Sustainable development not only calls for
the sustainability of natural resources and the
environment but also emphasizes sustainable
human well-being and the happiness of residents.
(Forman and Deblinger, 2000) Sustainable urban
development can be easily achieved at local
scales. (Niemela, 2011).

Among the considerations and methods of
sustainable urban development is the chain
of sustainable natural resources, sustainable
protection of urban systems from environmental
hazards, and improving the quality of urban
life. (Pollalis et al, 2012) The sustainable
development of the urban landscape can improve
the infrastructure, services, and urban ecosystem
to provide sustainable human well-being for its
residents. (Research group of sustainable city,
2013) Low-rise buildings with gardens have
given their place to multi-story buildings and
mushroom-like towers without any appearance
of nature, and the surrounding areas need
buildings, some use such as roads or parking lots.
are assigned On the other hand, in areas with a
high degree of density, both in terms of buildings
and partly in terms of the volume of traffic, to
reduce costs and gain more efficiency in the
construction of buildings, a percentage dedicated
to green spaces in different ways is added to
the total infrastructure. The building is added.
(Lynch and Gimblett, 1992). In general, it can be
said that human habitation on earth has caused
major problems for the environment, such as
global warming, reduction of natural resources,
heavy rains, air pollution, and destruction of the
ozone layer. Sustainable development as the main
solution to this problem, just opposite to that, is
one of the aspects of the green space strategy.
(Steiner and Steiner, 2002). This is while the
construction of residential buildings with a green
landscape on a large scale seems impossible
in many cases due to the rapid development of

55

big cities. Meanwhile, cities can benefit from
the advantages of green roofs both visually and
aesthetically and improve the human climate due
to the created vacuum. (Stobbelaar and Pedroli,
2011) The place of urban buildings is considered
a middle point of urban green spaces. (CMHC,
2004) A green roof is the use of unused spaces of
urban buildings to create green spots. In addition
to the aesthetic aspects of the city, this causes
air conditioning on the micro-climate scale and
reduces air pollution, and ultimately improves
the environment of the city’s residents. Of course,
paying attention to this issue with any approach
is not specific to recent decades, therefore it has
been considered throughout history. Bam Sabz is
one of the new approaches to architecture and
urban planning and is based on the concepts of
sustainable development, which can be used
to increase the green space per capita, improve
the quality of the environment, and sustainable
urban development. The practical use of roofs
can be considered as the possibility of optimal
utilization of the urban environment. (Tress et al.,
2005) The need to study green roofs concerning
environmental issues in architecture and urban
planning is of special importance to improve
the quality of the environment and sustainable
urban development. Based on the policies to
reduce the adverse effects of urbanization on
the environment, by guiding these activities
through raising awareness, it is possible to be
effective in improving the environment. Also, the
different costs of installing green roofs based on
the type, materials, and environment compared
to normal roofs, not including green roofs as a
part of the sustainable green system, along with
other policies of planning and designing urban
spaces, the cheapness of energy in Iran and the
unwillingness of consumers to reduce energy
costs, the lack of a legal framework to encourage
investment in this sector, and the lack of informing
and informing officials and experts and middle
managers of municipalities about the benefits of
green roofs. It leads in this direction. When the
green roof problem is considered as a small scale,
it may not show the macro-necessities, but when
the urban landscape as a whole has cells like
green roofs, we can understand the necessity of
looking at it. (Fig. 1)
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Figure 1: Conceptual model of the relationship between sustainable city landscape and green roof

1.2. Research Background

According to studies on the concept of the
sustainable and green urban landscape, the
following can be mentioned:

Coma Julia, Pérez Gabriel, Cristian Sol, Castal
Albert, Cabeza Luisa, “Thermal evaluation of
extensive greenroofasapassive energy-savingtool
in buildings”, Journal of Science Direct Renewable
Energy Articles, July 27, 2015 : Summary: In
this article, two extensive green roof solutions
without an insulation layer, the only difference
being the drainage layer, materials (one of them
with pozzolana and the other with recycled
rubber from waste tires) are experimentally
evaluated and compared to the performance.
The main results of this study are summarized as
follows: the two extensive green roofs reduced
the electricity accumulation, and the energy
consumption was 16.7% and 2.2%, respectively, of
the cumulative electrical energy consumed by the
conventional roof. flat in periods representative
of cooling demand. Therefore, extensive green
roofs, especially with rubber crumbs as a drainage
layer, can be a good tool to save passive energy
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during the summer period in the continental dry
Mediterranean climate in periods representative
of heating demand. (December and January), the
electrical energy consumption of crumb rubber
and pozzolana cube increased by 6.1% and 11.1%,
respectively, compared to the thermal behavior
reference chamber without the use of HVAC,
confirming that the thermophysical properties
provided by green roofs The studied case does
not have enough thermal resistance to cope with
the winter. Mediterranean conditions with the
current design, the better thermal performance
of the green roof with crumb rubber (133.34
kWh) compared to the green roof with pozzolana
(142.80 kWh) during the cooling periods, and
Uniform heating was confirmed

- Lin Fangzheng, Jinde Ming, Ji Ing Liu, Zhang
Linhua, “Simulation Study on Energy Saving
Potential of Building Using Green Roof”, 10th
International Conference on Heating, Ventilation
and Air Conditioning, 22 October 2017, School of
Thermal Engineering, Shandong University, Jinan,
China : Conclusion: The results show that the green
roof can reduce the external temperature of the
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building and improve the thermal temperature of
the building. The environment of the roof and the
surrounding environment provide optimization
through numerical simulation. Building energy
conservation strategies, photosynthesis and
shade of green plants reduce radiant heat. At the
same time, the green roof plays an important
role in protecting the ecological environment
and reducing dust and noise (Figures 1, 8, and 9).
However, there are still questions such as recycling
time for green roofs and air. How does the humidity
of green plants affect human comfort?.

- Do Vyvedi Aparna, Mohan BK, “Effect of
Green Roof on Microtic Environment to Reduce
Urban Heat Islands”, Applications of Remote
Sensing, Society, and Environment, 30 January
2018: Conclusion: This detailed study has proved
the existence of urban heat island in the city of
Mumbai and applied the quantitative effect of the
critical reduction factor of the results, indicating
a general approach to the formation of such heat
islands in dense urban climate cities in temperate
regions, specifically applied to the city of Mumbai.
Is. The surface temperature of the earth will be
influenced by many factors such as human heat,
percentage of city surfaces, land cover, and city
layout. The heat island pattern is strongly related
to land cover and land use in Mumbai, as well as
the amount of vegetation and impervious surfaces
determined. Temperature patterns in the city can
be seen through remote sensing images. Thermal
data obtained from the TM-Landsat sensor and
temperature patterns are used to infer micro
patterns such as impervious and permeable
surfaces around buildings. These temperature
patterns also help to draw conclusions about local
applications and decide which materials to choose.
For example, the glass direction in Mumbai can be
used in the north direction because we get diffused
light. Due to the presence of sunlight during the
day in the southeast and west, the use of glass
should be minimized. Such large-scale structures
and parks, however, are heat-influencing factors in
the city, lakes, and water bodies, which are created
by vegetation to create a lower temperature
gradient. In Sanjay Gandhi, it is very clear that Po
Wai and Wai Har National Park and Lakes are a
heat island pattern very closely related to the land
cover. (refer to forms 3, 4, 5, 7, 9). This study will
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explain the scientific method for urban planners to
determine the extent of mandatory greening for a
necessary area, which can be adapted for any city.
The purpose of this research is to evaluate urban
air temperature in residential areas and parks
with the help of Envi-Met software. A detailed
study of the Persian colony is also considered to
understand this issue. Temperature and humidity
changes in the area are similar to those studied in
the plans with vegetation and without vegetation.
Our planners should create a requirement or policy
to change land use patterns with more greening.
On city levels, all terraces must be required to
have a green cover. Vertical walls and the creation
of dense vertical urban green cover or forests are
recommended. Because the urban heat island
effect has been studied for the first time for this
region, which is one of the largest.

2. Materials and Methods

First, the effective criteria for the sustainability
of the wurban Ilandscape are extracted and
according to each of the dimensions and structural
components, the factors affecting the quality of
the green roof are explained with the approach
of extracting design strategies. Specifically, based
on the four dimensions (ecological, climatic,
environmental, and economic-cultural) of the
conceptual structure of green roofs, as well as the
dimensions of the urban landscape (aesthetic,
functional, environmental, and also visual
dimensions, takingintoaccountthe sense of place),
the initial model is proposed. and the effective
factors of its linear sharing are determined. In
the following, by using the Delphi method and
taking into account the concavity of the opinions
of the elites and experts, the effective factors have
become the initially proposed indicators that
are tested and finally, the research framework
is extracted. By using the Delphi method and
taking into account the concavity of the opinions
of the elites and experts, the effective factors
have become the primary suggested indicators
that are tested, it is necessary to mention that
the method is carried out in the form of sending
questionnaires and items online, which is done
by the researchers. Using survey software, it is
done digitally, and finally, the conceptual model
(factors) of the research is extracted.
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2.1. Delphi Method

The most important task in the Delphi method
is the selection of experts and experts in the
desired field. In this way, the selected people are
given information about the Delphi method and
they are invited to participate in this research.
Anonymity is one of the important components
of this research approach, questions from
selected experts are followed by consecutive
questionnaires. In this research, first, the initial
model is developed based on the theoretical
foundations and the use of existing models around
the concepts of the urban landscape as well as the
structural factors of the green roof. After the initial
design, this model was tested and developed
through the Delphi method. The use of open-
ended questions in the Delphi questionnaire and
their analysis in the next stages was a judgment
about reaching a consensus among experts and
reaching theoretical saturation of the qualitative
methods used in the analysis of the data obtained
in the present research. The collection of field data
in the current research began with the collection
of questionnaires in the first stage of the research
and the extracted data were analyzed through
descriptive statistics and qualitative analysis.

2.2. Delphi method findings

In this research, urban landscape dimensions
and green roof components are used as a
default in the first stage, extracted from the

theoretical foundations for the subject, and
then the landscape dimensions and green roof
components are presented according to the
research hypothesis. These sub-components
have been expressed based on the estimation
of the awareness dimension of specialists and
also the perceptual process of citizenship with
consideration. These factors are set as a package
of suggestions in the panel of experts and elites
so that the Delphi method can be planned and
applied. A total of 12 factors that were tested in this
method to reach the final indicators include visual
scale factor, visual depth, visual influence, visual
clarity, biological comfort, spatial quality, green
space, urban form, use, activity, services, stimuli,
readability, texture and materials, proportions,
size, decorations, biological adjustment, quality
of life, vegetation, resilience, identity, sense of
place, economy, productivity, consumption cost,
mental health, dynamic ecosystem, biodiversity It
is a thermal island, microclimate, and air quality.

3. Findings and Discussion

3.1. Findings of implementing the Delphi method
3.1.1. first round

In this round, the panel members identified 12
factors out of 25 factors that were extracted from
successful research as having moderate, high, and
very high influence in developing a sustainable
urban landscape framework based on the green
roof concept. The detailed and extended results

Table 1: phase one of the fuzzy method in compiling the final indexes of a sustainable urban landscape based on the
concept of a green roof

No Factors Number of Average stal.qda.rd Min. Max.
responses deviation
1 Sense of place 15 4/25 0/50 1 5
2 Identity 14 3/39 0/65 2 5
3 Resilience 16 3/15 0/48 2 5
4 Quality of Life 14 3/25 0/68 2 5
5 mental health 15 3/32 0/52 3 5
6 Vegetation 14 3/98 0/29 3 5
7 readability 15 3/75 0/32 2 5
8 Proportions 15 3/32 0/64 2 5
9 Visual influence 15 3/52 0/65 2 5
10 Texture and materials 15 3/45 0/41 1 5
11 Size 15 4/20 0/53 2 5
12 urban form 14 3/87 0/42 2 5
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Table 2: phase two of the fuzzy method in compiling the final indexes of a sustainable urban landscape based on the
concept of a green roof

No Factors Number of Average stapdgrd Min. Max.
responses deviation

1 Sense of place 14 4/35 0/40 3 5

2 Identity 15 3/29 0/45 2 5

3 readability 14 3/55 0/22 3 5
4 Proportions 14 3/42 0/44 2 5

5 Visual influence 14 3/42 0/45 3 5
6 Texture and materials 15 3/25 0/31 2 5

7 Size 14 4/30 0/43 3 5

8 urban form 14 3/97 0/32 2 5

Table 3: phase three of the fuzzy method in compiling the final indexes of a sustainable urban landscape based on the
concept of a green roof

Number of

standard

No Factors Average o Min. Max.
responses deviation

1 Sense of place 15 4/45 0/30 3 5

2 Identity 15 3/39 0/35 3 5

3 readability 15 3/45 0/32 3 5
4 Proportions 15 3/32 0/34 3 5

5 Visual influence 15 3/22 0/35 3 5

6 Texture and materials 15 3/35 0/21 3 5
7 Size 15 4/40 0/33 3 5

8 urban form 15 3/87 0/22 2 5

related to the implementation of the first stage
of questionnaire distribution are given in the
following table. Factors of visual scale, Visual
clarity, Driver, and activity, have been removed
from the Delphi process due to their average
importance of less than 2.5. (Tab. 1)

3.1.2. second round

After the implementation of the first stage
of assessment and evaluation of the opinion of
the experts of the panel regarding the factors
proposed and extracted from the theoretical
bases and also receiving the suggestions of the
panel members, in this round, to observe caution,
all the factors extracted from the theoretical
bases are again Together with the average
opinion of the members in the first round and
the previous opinion of the same member, it
was provided to all the experts of the panel. The
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panel members recognized 8 factors out of the
12 factors that were presented in the second
round as having a high and very high impact
(with an average greater than 2.5) on the research
framework. The detailed and extended results
related to the implementation of the second stage
of questionnaire distribution are given in the
following table. Kendall’s coordination coefficient
for the answers of the members about the order
of the 12 factors that had a high and very high
influence in this round was 0.725 (Tab. 2)

3.1.3. Third round

In the third round of compiling the research
framework, the final indicators, along with the
average opinion of the members in the second
round and the previous opinion of the same
member, were provided to all panel experts.
The detailed and extended results related to the
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Table 4: A research framework for sustainable urban landscape based on the concept of a green roof

The dimensions and indicators intended to explain the urban landscape quality mechanism
based on the green roof concept

. . Measurement Minimum spatial
Dimensions component Index Index type
method scale of measurement
visual- Visual influence Quantitative Visual Urban Districts
perceptual preference
. o Graphical .
Urban functional Urban form Quantitative assessment Urban Districts
landscape Readability Quantitative
Aesthetics Texture aqd materials QuantTtat%ve Visual Urban Districts
Size Quantitative assessment
Proportions Quantitative
Green roof  socio-economic Sense of place Qualitative questionnaire Urban Districts

implementation of the third stage of questionnaire
distribution are given in the table below. Kendall’s
correlation coefficient for the members’ answers
about the order of the 8 factors was 0.780 (Tab 3)

4. Result and Conclusion

The results of the three rounds of
implementing the Delphi method in the research
show that a consensus has been reached among
the panel members for the following reasons and
the repetition of the rounds can be ended:
1- In the second round, more than 50% of the
members chose 12 influential factors in
developing a sustainable urban landscape
based on the green roof concept, who had an
average greater than 2.5 among their factors.
The standard deviation of the members’
answers about the importance of the factors
in the third round has changed significantly
compared to the previous rounds.
Kendall's  coordination coefficient  for
members’ answers about the order of factors
in the third round is 0.725. Considering that
the number of panel members was more than
10 people, this amount of Kendall’s coefficient
is considered quite significant.
Kendall's coordination coefficient for the
arrangement of the 8 influential factors in
developing the research framework in the
third round compared to the second round
only increased by 0.055, which indicates
a significant growth in this coefficient or
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the degree of consensus among the panel
members in two consecutive rounds. does not
show
5- The points given to the factors by the experts
and elites indicate that the characteristic
indicators of green roof form, urban form,
legibility, and visual scale have the highest
score and as a result, the most impact in
realizing the construction and working model.
Based on this, the following research
framework can be presented as the result of
studies, theoretical framework, and Delphi
method: (Tab. 4)

References

Arnberger, A., and Eder, R. (2012). The influence of green
space on community attachment of urban and suburban
residents. Urban For. Urban Green. 11, 41-49. https://doi.
org/10.1016/j.ufug.2011.11.003

Bianchini, F, and Hewage, K. (2012). Probabilistic social
cost-benefit analysis for green roofs: A lifecycle approach.
Build. Environ. 58, 152-162. https://doi.org/10.1016/].
buildenv.2012.07.005

Bradley Rowe, D. (2010). Green roofs as a means of pollution
abatement. Journal of Environmental Pollution, 159:
2100-2110. Available from: www.sciencedirect.com.
https://doi.org/10.1016/j.envpol.2010.10.029

Finlay, J., Franke, T., Mckay, H., and Sims-Gould, ]J. (2015).
Therapeutic landscapes and wellbeing in later life:
Impacts of blue and green spaces for older adults.
Health Place 34, 97-106. https://doi.org/10.1016/].
healthplace.2015.05.001

Forman, R. T. T., & Deblinger, R. D. (2000). The ecological
road-effect zone of a Massachusetts (USA) suburban
highway. Conservation Biology 14(1), 36-46. https://doi.



https://doi.org/10.1016/j.ufug.2011.11.003
https://doi.org/10.1016/j.ufug.2011.11.003
https://doi.org/10.1016/j.buildenv.2012.07.005
https://doi.org/10.1016/j.buildenv.2012.07.005
http://www.sciencedirect.com
https://doi.org/10.1016/j.envpol.2010.10.029
https://doi.org/10.1016/j.healthplace.2015.05.001
https://doi.org/10.1016/j.healthplace.2015.05.001
https://doi.org/10.1046/j.1523-1739.2000.99088.x

Int. J. Urban Manage Energy Sustainability, 4(1): 52-61, 2023

org/10.1046/j.1523-1739.2000.99088.x

Harris, K., and Trauth, J. (2020). Horticulture
therapy benefits: A report. ]. Neurosci. 3, 61-80.
https://doi.org/10.1523/JNEUROSCI.0735-19.2019

Kaplan R., Kaplan S.(1989), The Experience of Nature. The
Psychological Perspective, CambridgeUniversity Press,
Cambridge.

Lin, B. B., Egerer, M. H., and Ossola, A. (2018). Urban
gardens as a space to engender biophilia: Evidence and
ways forward. Front. Built Environ. 4, 79. https://doi.
org/10.3389/fbuil.2018.00079

Lynch J.A., Gimblett, R.H., Perceptual values in the
cultural landscape: A computer model for assessing
and mapping perceived mystery in rural environments,
Computers, Environment and Urban Systems, 1992,
16(5), pp. 453-471. https://doi.org/10.1016/0198-
9715(92)90005-C

Manso, M., Teoténio, ., Silva, C. M., and Cruz, C. 0. (2021).
Green roof and green wall benefits and costs: A review
of the quantitative evidence. Renew. Sustain. Energy Rev.
135, 110111. https://doi.org/10.1016/j.rser.2020.110111

Mostafavi, M., Doherty, G., & Harvard University. Graduate
School of Design. (2010). Ecological Urbanism. Baden,
Switzerland: Lars Muller.

Niemela, J. (2011). Urban Ecology: Patterns, Processes, and
Applications.Oxford,U.K.: Oxford UniversityPress.https://
doi.org/10.1093/acprof:0s0/9780199563562.001.0001

Pollalis, S. N., Schodek, D., Georgoulias, A., & Ramos, S. J.
(2012). Infrastructure Sustainability and Design: Taylor &
Francis Group. https://doi.org/10.4324/9780203120316

Raymond, C. M., Brown, G., and Weber, D. (2010). The
measurement of place attachment: Personal, community,
and environmental connections. J. Environ. Psychol. 30,
422-434, https://doi.org/10.1016/j.jenvp.2010.08.002

Rice, C. S., and Torquati, ]. C. (2013). Assessing connections
between young children’s affinity for nature and their
experiences in natural outdoor settings in preschools.
Child. Youth Environ. 23, 78-102. https://doi.org/10.7721/
chilyoutenvi.23.2.0078

Simpson, I.A., Dugmore, A.J., Thomson, A. and Vésteinsson,
0. (2001), “Crossing the thresholds: human ecology and
historical patterns of landscape degradation”, Catena,
Vol. 42 No. 2-4, pp. 175-192. https://doi.org/10.1016/
S0341-8162(00)00137-5

Steiner, FER. and Steiner, F. (2002), Human ecology:
Following nature’s lead, Island Press, Washington.

Stobbelaar, D.J. and Pedroli, B. (2011), “Perspectives on

landscape identity: A conceptual challenge”, Landscape
Research, Vol. 36 No. 3, pp. 321-339. https://doi.org/10.1
080/01426397.2011.564860

Titova, N. (1990). Rooftop Gardens; in Science in the USSR,
No. 5, pp. 20-25.

Tress, B., Tress, G. and Fry, G. (2005), “Researchers’
experiences, positive and negative, in integrative
landscape projects”, Environmental Management, Vol.
36 No. 6, pp. 792-807. https://doi.org/10.1007/s00267-
005-0038-0

Turner, M.G. (1989), “Landscape ecology: the effect of
pattern on the process”, Annual review of ecology
and systematics, Vol. 20 No. 1, pp. 171-197. https://doi.
org/10.1146/annurev.es.20.110189.001131

Tveit, M., Ode, A. and Fry, G. (2006), “Key concepts in a
framework for analyzing visual landscape character”,
Landscape Research, Vol. 31 No. 3, pp. 229-255. https://
doi.org/10.1080/01426390600783269

Widgren, M. (2004), “Can landscapes be read?”. In Palang,
H., Soovdli, H., Antrop, M. and Setten, G. (Ed.), European
rural landscapes: persistence and change in a globalizing
environment, Springer, Dordrecht, pp. 455-465. https://
doi.org/10.1007/978-0-306-48512-1_28

Wilson, E. O. (2017). Biophilia and the conservation
ethic, In Evolutionary perspectives on environmental
problems (England, UK: Routledge). https://doi.
org/10.4324/9780203792650-18

Wuy, J. and Hobbs, R. (2007), “Landscape ecology: the
state-of-the-science”. In Wu, J. and Hobbs, R. (Ed.), Key
topics in landscape ecology, Cambridge University Press,
Cambridge. https://doi.org/10.1017/CB09780511618581

Zhang, H., Chen, B., Sun, Z. and Bao, Z. (2013), “Landscape
perception and recreation needs in urban green
space in Fuyang, Hangzhou, China”, Urban Forestry &
Urban Greening, Vol. 12 No. 1, pp. 44-52. https://doi.
org/10.1016/j.ufug.2012.11.001

Zhou, P,, Grady, S. C,, and Rosenberg, M. W. (2021). Creating
therapeutic spaces for the public: Elderly exercisers as
leaders in urban China. Urban Geogr, 1-24. https://doi.or
£/10.1080/02723638.2021.1979284

Zoderer, B.M., Stanghellini, PS.L., Tasser, E., Walde, ].,
Wieser, H. and Tappeiner, U. (2016), “Exploring socio-
cultural values of ecosystem service categories in the
Central Alps: the influence of socio-demographic factors
and landscape type”, Regional environmental change,
Vol. 16 No. 7, pp. 2033-2044. https://doi.org/10.1007/
s10113-015-0922-y

COPYRIGHTS

©2023 The author(s). This is an open access article distributed under the terms of the Creative Commons ®
Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long
BY

as the original authors and source are cited. No permission is required from the authors or the publishers.

HOW TO CITE THIS ARTICLE
Manage Energy Sustainability, 5(1): 52-61.

DOI: 10.22034/JUMES.2023.2000385.1136

Sheikhbaglou, O. (2023). Green roof patterns to improve the quality of sustainable urban landscape. ] Urban

61


https://doi.org/10.1046/j.1523-1739.2000.99088.x
https://doi.org/10.1523/JNEUROSCI.0735-19.2019
https://doi.org/10.3389/fbuil.2018.00079
https://doi.org/10.3389/fbuil.2018.00079
https://doi.org/10.1016/0198-9715(92)90005-C
https://doi.org/10.1016/0198-9715(92)90005-C
https://doi.org/10.1016/j.rser.2020.110111
https://doi.org/10.1093/acprof:oso/9780199563562.001.0001
https://doi.org/10.1093/acprof:oso/9780199563562.001.0001
https://doi.org/10.4324/9780203120316
https://doi.org/10.1016/j.jenvp.2010.08.002
https://doi.org/10.7721/chilyoutenvi.23.2.0078
https://doi.org/10.7721/chilyoutenvi.23.2.0078
https://doi.org/10.1016/S0341-8162(00)00137-5
https://doi.org/10.1016/S0341-8162(00)00137-5
https://doi.org/10.1080/01426397.2011.564860
https://doi.org/10.1080/01426397.2011.564860
https://doi.org/10.1007/s00267-005-0038-0
https://doi.org/10.1007/s00267-005-0038-0
https://doi.org/10.1146/annurev.es.20.110189.001131
https://doi.org/10.1146/annurev.es.20.110189.001131
https://doi.org/10.1080/01426390600783269
https://doi.org/10.1080/01426390600783269
https://doi.org/10.1007/978-0-306-48512-1_28
https://doi.org/10.1007/978-0-306-48512-1_28
https://doi.org/10.4324/9780203792650-18
https://doi.org/10.4324/9780203792650-18
https://doi.org/10.1017/CBO9780511618581
https://doi.org/10.1016/j.ufug.2012.11.001
https://doi.org/10.1016/j.ufug.2012.11.001
https://doi.org/10.1080/02723638.2021.1979284
https://doi.org/10.1080/02723638.2021.1979284
https://doi.org/10.1007/s10113-015-0922-y
https://doi.org/10.1007/s10113-015-0922-y
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22034/jumes.2023.2000385.1136

	100.pdf (p.52-61)
	Green roof patterns to improve the quality of sustainable urban landscape  
	Abstract
	Keywords
	1. Introduction 
	1.2. Research Background  

	2. Materials and Methods  
	2.1. Delphi Method  
	2.2. Delphi method findings 

	3. Findings and Discussion  
	3.1. Findings of implementing the Delphi method 
	3.1.1.  first round 
	3.1.2. second round 
	3.1.3. Third round 


	4. Result and Conclusion  
	References



