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Abstract
Visual quality is a significant issue in today’s modern world which needs to be
evaluated. This assessment is based on the observer’s perception and sight of
space and attempts to introduce the criteria of spatial desirability in the landscape. Analysis of the relationships between visual quality and structural features of the landscape is an effective way of conducting cognitive research. For
this purpose, the analysis of visual quality was considered by compiling measurement and evaluation criteria, based on the concept of user preferences, in
the part of Tehran-Qom Freeway, near the northeastern side of Imam Khomeini International Airport (Iran). The main objective of this research is to
present a strategic plan for preserving and restoring the ecological landscape,
creating a sense of place in the region, emphasizing gradual changes in the
landscape during the movement and considering its relation to landscape
aesthetics. For this purpose, after the questionnaire was prepared, the classifying visual quality method (Q-Sort) was used. Finally, using the results obtained from landscape analysis, identifying the components which led to the
lack of visibility of individuals, and by using the geographic information systems (GIS), the strategic design of the area was designed.

Keywords
Ecological Landscape, Strategic Planning, Aesthetics, Visual Quality, Landscape
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1. Introduction
The general sensitivity to the landscapes is one of the first and perhaps the most
important catalysts of environmental action and awareness. In 1969, Elwood
Schaffer posed a question that created the field of research for perceptual vision:
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“Why is a landscape more preferable than another?”
Identifying quantitative variables in a natural landscape which is significantly
related to public priorities in a landscape is of significance. By a little knowledge
about attributes which will affect aesthetic appealing in a landscape, natural resource planners can decide about creating, developing or maintaining these features, on the basis of reality [1].
This approach to assessing landscape perception is based on a kind of causal
relationship between landscape changes created on the ground and the perception of landscape value. In this linkage, which includes several assumptions, the
planners and managers of region will develop and implement the plans and actions which make the landscape change. These changes are coordinated and expanded by planners and managers in a specific area. They usually show their
goals using maps or other spatial representations.
It is important to do such studies because the findings can change both in response to changes in the norms and expectations of society, and as a result of
changing in a landscape [2]. One of the most important factors in dealing with
the natural environment, especially in the tourism and recreation industry, is the
landscape quality. Considering the growing population, the development of urban areas, the excessive pollution of the environment, the general demands for
the integrity of natural resources, especially the attention to the beauty of landscapes around the cities, has significantly increased.
Visitors use the paths for a variety of reasons. In designing routes, it is very
important to take into account the users’ priorities in determining their walkway
destination [3] [4].
According to the fact that environmental beauty is an important motivator for
environmental protection, in the decision making and management of critical
areas [5], the environment image should be considered as a source and eventually as a variable [6].
Therefore, managers of important regions, environmentalists, government
agencies and environmental organizations are required to use scientific tools in
environmental image assessment [7]. Expectations of beauty and aesthetics
should also be considered as part of a think tank design [8]. Accordingly, the
methods of environmental image analysis at the planning level are one of the
most important steps to achieve the goal of preserving natural values. Scenery
assessment involves examining the existence and assessment of various visual
features of the environmental image for planning purposes, design and management. Scenery assessment involves examining the existence and assessment
of various visual features, environmental image for planning purposes, design
and management [9].
Over the past few decades, different approaches have been developed to assess
the quality of environmental image. The two methods of environmental image
assessment include the specialized approach and perceptual approach. In the
specialized approach, the visual quality of the environment image is defined by
physical and biological values. While in the perceptual approach, the visual asDOI: 10.4236/oje.2017.79034

504

Open Journal of Ecology

H. Darabi et al.

sessment of the environmental image is the result of visual structures of the environment image in the sight of human, which is in contrast to the psychological
processes (perceptual, cognitive, and emotional) [1] [8]. The perceptual approach expresses the beauty of the environment image as a product of the human mind based on an interpretation of what has been received [10].
Today, the goal of landscape visual quality evaluation is to identify the criteria
by which we can protect, restore and revive the landscape. In this way, it is possible to preserve landscapes that are beautifully suitable and, if necessary, restore
the landscapes [11].
The expectations of beauty and aesthetics should be considered as part of a
think tank design and planning. To achieve this goal, a thorough understanding
of the visual and non-visual environmental beauty is needed. Today, managing
and protecting the environment with beautiful landscapes is one of the important criteria in the establishment and maintenance of protected areas. The analysis of environment visual quality system has an important place in the design
and planning of the environment [12].
So far, various theories have been presented about landscape visual quality assessment. Kaplan & Kaplan [13] is one of the broadest theories studied in environmental psychology and landscape visual quality assessment (Kaplan and
Kaplan’s perceptual model).
Landscape preferences theory is one of the theories in this model. This theory
states that users after being in setting (space) have two main needs: one is the
understanding of the space, and the other is to explore and search in space [14].
In addition, users may have a quick understanding of the environment or, as a
result of movement in the space they will gradually understand the environment.
The image of an external environment, either natural or constructed, is directly understood by the person who visits or uses the environment. An environment with beautiful landscapes is one part of the overall environment, which
is seen from a prominent point on one hand [8]. The beauty of the environment
is one of the benefits and strengths of the recreational areas, and is a useful factor in promoting the tourism industry in the area. Therefore, the beauty of environmental resources should be used as far as possible for recreation and tourism industry. In this regard, the scenery and points of viewing the nature are
amongst the significant elements that visitors are considering in choosing a recreational route [15].
In large cities, landscape users are faced with a variety of visual contamination
which has a large impact on visual quality [16]. Landscape dynamics is one of
the important features, which illustrates changes in the spatial and functional
frame in the landscape, within a given time. Most of the paradigmatic analysis of
the landscape has not dealt with the various dimensions of information and criteria, especially in certain topographic fields, and most of these observations
have not been measured. That is why they bring in irrefutable results [17].
Nowadays, people’s needs and reactions to their surroundings can be examined not only by sociologists but also by landscape architects, urban planners,
DOI: 10.4236/oje.2017.79034
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and all those who involved in the design of human environments. In this regard,
the creation of a sense of place in a space which is designed for a popular community is very effective in how people of that society use and love that spaces
[18].
As mentioned earlier, the use of landscape analysis data to identify user preferences and to apply the criteria identified in the design is a new method. Most
research is acted according to an island method. The use of landscape analysis
results is not very common in design. Now the question arises that whether the
user preferences of landscape can be used in environmental design? How can
user-centric desirability criteria be identified?
In this study, we have tried to present a strategic plan, draw an ecological
landscape, create a sense of place in the area, emphasize the gradual changes of
the landscape during the movement, and its relation with the landscape aesthetics.

2. Materials and Methods
2.1. Study Area
The study area is located between 35˚24'27" to 35˚26'19" latitudes and 51˚12'23"
to 51˚12'28" longitudes with an average elevation of 1050 meters, which is part of
the southern lands of Tehran, next to Tehran-Qom (Persian Gulf) Free Way,
near Imam Khomeini International Airport (in Iran), which is of great economic
and recreational status, which a small part of it is located in the plain area, and
most of it is located in the plateau area, were examined.
The part that is located in the plain area has a fertile soil, which is encountered
in some areas with flood constraints. The lands of the plateau area have gypsum
soils with medium to large pebbles, which in some areas lime layers are placed
on a layer of gypsum. The study area is shown in Figure 1.
Tehran features a semi-arid climate with continental climate characteristics
and a Mediterranean climate precipitation pattern. It can be generally described
as mild in spring and autumn, hot and dry in summer, and cold and wet in winter.
Average annual temperature of the area is 17.5˚C, Average annual precipitation of the area is 233.5 mm and Average relative humidity is 40% [19].
The climate of Tehran province in the southern areas is warm and dry and
due to climate, soil and topographic factors, vegetation is of desert type.
Most of the annual light precipitation occurs from late autumn to mid-spring,
so the time of study was the autumn of 2016.

2.2. Landscape Analysis Based on the Analysis of Visual Elements
in the Landscape
The elements of the landscape constructor, their changes in the environment
and the spatial characteristics that appear in their mutual interaction, together
lead to a landscape analysis based on thinking [20]. In the scope of the study,
DOI: 10.4236/oje.2017.79034
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Figure 1. The study area.

five visual types can be identified in terms of visual characteristics. The quality of
the visual qualities of each type covers a wide range of environmental, ecological,
social and cultural factors (landscape typography is done based on the existence
or absence of vegetation and existing uses):
a) The agricultural landscape: In agricultural landscape view, due to the presence of prominent elements, landscape-maker variables are very favorable, and
due to the presence of landscape layers (visibility to the surrounding), the landscape quality is optimal. In some areas, which include a large part of the range,
the texture is uniform and lacks visual diversity. In this type of landscape, the
presence of tall and solid trees creates a sense of place in the landscape.
b) The industrial landscape: This type of landscape includes livestock, animal
husbandry and small industrial workshops. Visually, this type of landscape is of
low quality. Because this type of landscape, in addition to creating various visual
contaminants, it causes disturbances in the natural and agricultural landscape.
The significant issue in this kind of landscape is the presence of contaminants
which affect the environment. The best solution for solving this problem seems
to be the control of pollution and creation of visual consistency in this type of
scenery.
c) The natural landscape: This landscape includes green spaces which has
been sowed by hand, the green spaces on the area which are wild plants, arid
lands and natural lands, which have a high visual quality. This type of landscape
also, brings together the various environments in the region, and shows the
identity and readability of the area. In some paths, by creating a natural tree
DOI: 10.4236/oje.2017.79034
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cover, the legibility of the path and the sense of place in the environment can be
made. Strengthening and focusing on this type of landscape brings out more
visual appeal of the region. In the case of arid lands, the most important issue is
the erosion of wind and water, which will lead to the loss of fertile soil and many
problems.
d) The landscape of the Shore River: This landscape extends from the northwest to the southeast of the site. Almost 90% of this river is completely destroyed
in the dry seasons. However, a special ecosystem has been created around this
river, which attracts the animals, especially birds and insects. The diversity of
vegetation which we can see on the floor of this river is high. Maintaining and
rehabilitating the river is one of the most considerable points which can help
prevent wind erosion.
e) The service welfare landscape: This type of landscape includes a gas station
and a service complex. The presence of this landscape is very important with regard to the location of the region (the route of the Imam Airport to the entrance
of Tehran metropolis). The shortage of this type of landscape along Qom
-Tehran freeway is an important issue. Thus, by integrating the natural landscape type and the service welfare landscape type with each other, we can
achieve the overall integrity of the landscape. Of course, considering the overall
design goal based on the principles of sustainable development, we must pay attention to the various contaminants resulting from the types of service users.
With the proper planning, attracting tourists and providing them with a welfare
service, environmental pollution can also be prevented.

2.3. Research Methodology
What is Q-sort?
Q-sort is a general name used by William Stephenson to identify a set of philosophical, psychological, statistical, and psychometric ideas which are focused
on individual research. The Q-sort method is a suitable method for testing concepts and theories that are used by respondents with common features. This approach is an innovative approach to qualitative analysis that is presented
through a mental pattern. Therefore, it shed light on the point of views on a particular topic, and while allows to distinguish the delicate differences, it also allow
to differentiate among the main differences [21]. One of the strengths of this method is the availability of analytical and statistical facilities, close relationship with
the theory, the suitability for comprehensive study of the individual, the appropriateness of testing the effect of independent variables on complex variables, the
utility of exploratory research, and finding new ideas and hypotheses [22].
This method is used to rank the items examined (phrase, sentence, photo,
news, etc.) using a scale such as the “Likert scale”, and then the correlation between the responses of different individuals is being focused according to this
ranking. In this method, the checked items are written or printed on cards which
are named Q cards. Then, these cards are administered to the respondents. Finally, these examined items are distributed on the Likert scale cards, in the order
DOI: 10.4236/oje.2017.79034
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Figure 2. A sample of Q diagrams with pseudo normal distribution [22].

that the researcher determines, in such a way that the distribution of the frequencies is normal.
The Q chart is a big chart which is administered to a person to identify his/her
desired choice order by placing cards on it. The ordering of the examined items
distribution on scale cards or, in other words, the ranking of the examined items
varies according to the objectives of the research. A sample of Q diagram is
shown in Figure 2.
In the examination of the area under study, the basis for assessing was a perceptual approach and the evaluation was done based on the observer view. Thus, spectacular views of the nature in the region were recorded using a camera and GPS.
At the first stage, a basic analysis of texts, articles and Internet resources was
developed to formulate theoretical foundations. Then, in order to know the characteristics of the area, other sources such as maps and aerial photographs were
studied. In order to complete the information, local users were asked to respond
to the questionnaire prepared in this regard.
The preferences of users in this study were done using the visual quality classification method. This method was first used by William Stephenson in psychology. Afterwards, the development of this method over time has transformed this
method into one of the most widely used measurement methods in other sciences.
Subsequently, the zoning of the area under study was carried out based on
available uses and facilities, and the zoning boundaries were determined based
on the differences in each area. After that, according to the method used in the
analysis (Q-sort), it was taken photos from each zone. At the following, people
expressed their opinions on each picture.
The number of photographs taken from each zone should be equal. For example, 2 photos should be taken from any area. The selection of photographs
should be in a way that the characteristics of the beauty of those that are not of
the desired quality or are similar, distributed uniformly, display various landscape features, have criteria such as background, quality of vision, natural elements such as vegetation (species of plants).
Then the photos are placed in the questionnaire. In fact, the photos are the
questions in the questionnaire, which people see and tell their opinion about the
beauty of the spaces. The questionnaire was graded in the Likert spectrum and it
DOI: 10.4236/oje.2017.79034
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range from grades like quite beautiful, beautiful, ordinary, unpleasant, totally
unpleasant).
Afterwards, with regard to the abundance of choices obtained from the people
in each photo, the average score of the beauty of each photo was calculated in
each zone. The average number of extracted figures represents the level of desirability in the perspective of viewers.
Using the results of landscape analysis, spatial utility criteria were identified
from the user’s point of view, and the required measures to achieve these criteria
were developed and used in design. At the final stage, a strategic plan was developed in ArcGIS software.
Perception of environment aesthetics is basically visual and germane to the
beauty. Despite this experience, the different environments cover all our senses,
and in some cases hearing, smelling and touch can be more important than vision.
The visual perception of urban environments is the product of perception and
recognition, and it is what prompts us to understand how to interpret them, how
to interpret and judge the aggregated information, and how the space is attractive in our minds [23].
At first, the area was studied in terms of existing uses then a map of existing
uses in the region was produced which is shown in Figure 3.

Figure 3. Existing uses map of study area.
DOI: 10.4236/oje.2017.79034
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Figure 4. Landscape zoning map of study area.

In the next step, according to the map of existing uses in the region and landscape analysis by Simon Bell Method, a landscape zoning map was prepared
which is shown in Figure 4.
Then, in each zone, 2 photographs were taken and placed in the questionnaire. The photographs are shown in Figure 5. Then the users were asked to
register their points on the cards according to the visual characteristics of each
photo.
The rating of each photo in the questionnaire was ranged in this way: very
nice, beautiful, ordinary, ugly and very ugly. Score considered for very beautiful
grade was +2 and score for very ugly was −2. Thereafter, we calculated the average scores for each photo. The following formula was then used to calculate and
summarize the scores of each photo:

=
N

∑ i =1 ni ( 3 − i )
5

(1)

N: Total score of each photo
n1: The number of people choosing very beautiful choice
n2: The number of people choosing beautiful choice
n3: The number of people choosing normal choice
n4: The number of people choosing ugly choice
n5: The number of people choosing very ugly choice
DOI: 10.4236/oje.2017.79034
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Figure 5. Selected photographs from different areas of the region were examined to evaluate the visual quality of the landscape.

Also, in this research 30 questionnaires were considered based on the Q-Sort
method and Delivered to users.

3. Results
The completed questionnaires were given to users and they were asked to rate
it on the cards according to the number of each photo, then using the equation
1, the scores mean were calculated for each photograph. The results are presented in Table 1.
Finally, the utility criteria and non-desirability criteria in the target area were
extracted [24], and presented in Table 2.
According to the obtained criteria and landscape preferences from the viewpoint of the users, exact operational objectives, strategies and policies for design
were identified and the necessary steps were taken to achieve these goals. Finally,
the strategic plan of the study area was extracted from these policies, which presented in Table 3.
There are different approaches regarding landscape design which leads to interaction between human and environment. The strategic plan, with a compreDOI: 10.4236/oje.2017.79034

512

Open Journal of Ecology

H. Darabi et al.
Table 1. Averages obtained from users opinions on taken photographs.
The number of people choosing each photo in different qualities (30 users)
Photo
number

Very beautiful

Beautiful

Normal

Ugly

Very ugly

1

16

9

5

0

0

41

1.36

2

9

12

8

1

0

29

0.96

3

8

7

13

2

0

21

0.7

4

21

5

4

0

0

47

1.56

Agricultural zone
Natural zone

1.16
1.13

5

9

5

12

4

0

19

0.63

6

13

11

6

0

0

37

1.23

7

0

2

8

17

3

−21

−0.7

8

0

0

5

6

19

−44

−1.46

9

0

2

19

6

3

−10

−0.33

10

0

9

17

4

0

−5

−0.16

Salt river zone
Industrial zone
Welfare services zone

Photo’s Average Average rating
Score scores
of each zone

0.93
−1.08
−0.245

Table 2. Utility or inappropriateness criteria for spaces obtained from the user’s point of views.
Utility criteria

Non-utility criteria

Being pristine and natural

Lack of green space

Vegetation diversity

Visual perturbation in space

Space composition

The existence of human elements

Having a sense of place

Inappropriate composition of spaces

Quality of green space

Insecure and dark spaces

Strategy

Policy

Action

Precise goals

Type of
landscape
Natural
Industrial

Sustainable ecological landscape design

Agricultural

Purpose

Table 3. Sustainable ecological landscape design measures and policies.

- The integration of human
relations, economics, and
ecological processes
- Integrated spatial and temporal
design

- Use of native plants to strengthen
vegetation
- Windscreen construction to prevent
wind erosion
- Use of biological methods to control
pests and existing plant diseases

- Strengthening existing ecosystems - Using a comprehensive design
and trying to protect them
approach
- Emphasis on the micro climate
- Development and protection of
created in agricultural lands and
farms
strengthening of them
- Using existing potential in the
- Support of local agriculture
environment to reduce pollution

- Searching for a Proper natural
pattern
- Save open sights
- considering the ecological needs
of the plants
- Protecting plants as one of the
factors contributing to microclimate

- Creating ecotourism spaces
- Design using indigenous materials in
harmony with the environment
- Using echo technical methods
- Planting shady trees along the way
(helping to prevent erosion)

- Variation color using vegetation
in accordance with the
environment
- Creating soft bodies in accordance
with the natural bed of the earth
- Protecting slopes and high quality
soils

Taking into account the talents and
potential of the environment
- Focusing on the natural processes as
the basis of design
- Formulation of principles and rules
on how to intervene in open spaces
based on landscape typography
- Control of carried out constructions

- Focusing on the ecological
framework in design
- The harmony between natural
and human elements
- Reduction of contaminations
which caused by human elements

- promotion of production technology
and proper fuel consumption with
minimal emissions
- Establishment of sewage collection
facilities and networks
- Planting trees suitable for refining
sewage and industrial waste waters
- organizing and preventing the physical
growth of industrial construction

- Providing a suitable solution for
reducing waste in the design
- Renewable energy use in design
- Permanent sewage treatment of
industrial waste
- Minimizing the negative
environmental outcomes of
production patterns

- Creating a harmony between human
elements and natural space with
building proper bodies
- Avoiding the drainage of sewage in
the streams
- Preventing the land use conversion

DOI: 10.4236/oje.2017.79034
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Welfare - Service

Salt River

Continued
A more comprehensive view of the
river from different
environmental points of view
- Maintaining the vegetation of
surroundings of the river

- Repairing and completion of drainage
system
- Observing and handling of existing
plants on the river’s margin
- Designing the proper route for sewage
and preventing them from entering the
river

- Emphasizing on the elements of
the site and using of them to give
identity to the environment
- Creating visual variation
combined with visual integration
in design
- Give identity to the landscape
around the river

- preventing degradation of
environmental structures in order to
avoid disruption in their operation
- Coordination of planting vegetation
cover with native vegetation
- Maintaining biodiversity and
complexity of the regional structure

- Continuity of environment
consistency and designed
landscapes with environmental
structures
- Noticing to users and supervisors
as design participants

- Increasing board activities such as
pharmacy, supermarkets
- Standard light and standard lighting
especially in vulnerable spaces
- Improving and optimizing the paths of
motion

- Beautifying and showcasing on
footpaths
- Providing recreational facilities
such as parking, pausing spaces
and...
- Using proper furniture fitting
with the view
- Establishing appropriate spaces
for the accumulation of waste at
specified intervals, taking into
account all environmental issues
in indoor enclosures.

- Design which is consistent with
natural and human ecosystems
- Landscape architecture for serving
users and observers and meeting
their needs
- Efforts to reduce energy
consumption

Figure 6. Strategic design based on spatial desirability criteria for study area.

hensive, integrated and mosaic view, strives to preserve the integrity of the ecological characteristics of the area, and by avoiding the fragmentation of the arena, it has a reconstructive and restorative view towards landscape improvement.
Hence, by presenting a strategic plan, we can organize planned actions and policies together in a plan. The strategic design is shown in Figure 6.

4. Discussion
In this report, we tried to describe a case-by-case example of the Q-sorter method for landscape assessment, from the perspective of users of this landscape,
and to identify the indicators of desirability and disadvantage of the landscape
DOI: 10.4236/oje.2017.79034
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by using beauty and unbeauty of landscape. One of the most influential factors
in improving the visual quality of the landscape is the attention to proper design
of the spaces and the harmony of these spaces with the users otherwise, it becomes the most important visual disturbance factor in the landscape. The use of
vegetation as the main factor in making landscapes is very important. Having a
variety of green spaces in the environment creates a sense of location, tranquility
and proximity to nature among people.
Considering the role of landscape analysis in design, it can be a great solution
to achieve user satisfaction. Using the results of landscape analysis, we can identify spatial desirability and undesirability components and take the necessary
steps to achieve design goals from this section.
The findings of this study indicate that users were more comfortable with the
spaces of more diverse vegetation. Also, human elements which were contrary to
the nature of the region and were not well suited to the surrounding environment were criticized by most of landscape users. In fact, in view of users, the
beautiful landscape is included with diverse vegetation with shady space, suitable
color combination and away from any visual disturbance. On the contrary, in
their view, ugly landscape is one in which human elements make improper
compositions and also include visual disturbance which leads to unpleasant
landscape.
In this study, in order to improve the quality of the landscape in five study
areas based on the survey, the following suggestions are available:
In the agricultural zone, by the use of indigenous plants to revitalize and enhance vegetation, the use of products with low water requirements and construction of a windscreen to prevent wind erosion, we can improve this type of
landscape.
In the industrial zone, by minimizing the negative environmental consequences of production patterns, we should attempt to organize industrial waste
to help the environment and landscape of the region.
In the natural zone, using indigenous materials which are in harmony with
the environment, as well as protecting the slopes and fertile soils, we can have a
beautiful landscape.
In the shore of the river preventing wind erosion is the most important environmental action that can be achieved by preserving the biodiversity of plant
and animal life in the area. Finally, in the area of service—welfare, beauty and
symbolism in the paths and creating recreational—welfare facilities can be very
effective in organizing this arena.
The present article, natural landscaping and planting design of indigenous
plants which are resistant to climatic conditions of the area, considered the prevention of wind erosion in the design of the landscape. This was done to create
various landscape and diverse spaces for the landscape users.
This process was completed by ecological qualitative analysis, which was considered for each zone of landscape, and finally, using the results of landscape
analysis was used in the landscape.
DOI: 10.4236/oje.2017.79034
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5. Conclusion
The use of functional approaches such as Q-Sort in landscape analysis can be
used to determine the spatial desirability criteria, so that it can create a sense of
place and belonging in design and will design suitable spaces for use by the general public. In the meantime, the use of qualitative and ecological analysis will be
effective. In order to further enhance and complete the studies, this study suggests that in future studies, landscape analysis and ecological analysis are better
to be used in combination and in common to respond to the needs of the natural
and human environment.
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