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Vertical garden applications have made serious contributions to the environment not only in
terms of aesthetics but also in terms of functionality. In this study, vertical garden samples
found in Konya city were examined by being photographed in their places. In order to examine
the satisfaction of users, the questionnaire which includes questions under the determined
headings (socio-economic structure, field uses, and plant elements, plant species) was applied

Keywords on a voluntary basis. By calculating the universe size according to the population, a question-
Greenfacade naire composed of 28 questions was applied to 400 people randomly selected from people
Konya/TURKEY living in the city of Konya. Frequency distribution analysis of the obtained results was
Landscape

performed using SPSS 20 software. According to the results of the study, vertical gardens are
perceived as an aesthetic element in Konya city. People accept that vertical gardens are
high-cost applications. When the applications abroad are considered, it can be stated that the

Questionnaire
Vertical garden

applications in Konya city are in the beginning phase.
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INTRODUCTION

Turkey is located as a bridge between Europe and Asia
continents. The country's surface area, including lakes is
estimated 783,562 km? of which 755,688 km? are in Southwest
Asia and 23,764 km? in Europe. It is connected and surrounded
by three seas; the Aegean Sea on the west, the Black Sea on the
north, the Mediterranean Sea on the south. The Sea of Marmara
is also compassed within the north-west side of the country.
Turkey has a high topography, and there have been 3 levels of
vegetation recorded along with the forest belts as broad-leaved
deciduous, coniferous, and alpine grass. The country has a forest
cover of 22 million ha which is equal to 27% of total land cover
(Atasoy, 2018a)

Landscape architecture has started to become a branch of the
profession of which importance is increasing with each passing
day in the world under the effect of urbanization. In cities
developing economically, technologically and architecturally,
any adverse intervention to green areas in urban centers with
the gradual decrease in green areas is met with severe reaction
and sanction by the public (Tufekcioglu, 2010). In Turkey,
production of vertical garden constructions and their profes-

sional applications on building surfaces and inside buildings are
few. Therefore, this study aims to provide information on the
production of vertical gardens in Turkey, as well as to provide a
different dimension and new environmental awareness to
vertical garden architectural designs and applications for the
city of Konya (Celik et al., 2015).

Nowadays, works in the field of vertical gardens intended for
environments both beneficial and respectful to nature and
environment, and also suitable for planning, are increasing with
each passing day with different application techniques. As a
result, increases are observed in the number of vertical garden-
ing applications nowadays (Benazir and Colakoglu, 2015).Urban
green spaces play a significant role in management of physical
activity, psychological well-being, and public health of urban
residents. With the expansion of urban areas in Turkey during
the past decades, urban green spaces have been fragmented
and dispersed causing impairment and environmental degrada-
tion (Atasoy, 2018b)

Vertical garden
A cultivated area with vegetation cover spread over the surface
of a restricted area is specified as a vertical garden. The first
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vertical garden in Canada was introduced in 1994 at the Canada
Life Center Environmental Room in downtown Toronto (Shiah
and Kim, 2011). Vegetation can be applied on vertical surfaces
and roofs in areas which can carry the plant and living environ-
ment statically. However, the pressure on buildings that will
originate from the vegetation procedure on walls and roofs
should be taken into account. Plant areas made by detecting
appropriate surfaces give new identities to the structure and
the city. The wall surfaces introduced in modern cities are in the
form of high-rise structures along streets, most of which are
suitable for vegetation (Tufekcioglu, 2010). The concept of a
vertical garden is landscape works carried out in the vertical
area, and the areas where works will be done may be the facade
of a building, piers of a bridge, curtain/boundary wall, sculptures
or billboards. In these studies, the surfaces where the vegeta-
tion procedure will be performed can be wooden, metal or
plastic modular systems, on-site applied and water impermeable
felts, wicker fences, walls with no construction on which suction
cup plants can hold (Benazir and Colakoglu, 2015).

Classification of vertical gardens

Green plant walls

On green facades depending on the principle of climbing or
hanging on the wall, plants can grow by hanging down like
traditional systems, or can also be grown upwards. This type of
vegetation systems is found in green facade systems (Dunnett
and Kingsbury, 2008). Greening systems, green roofs, and green
walls are often used as an aesthetic feature in buildings. Howev-
er, the existing technology in these systems can maximize the
functional benefits of facilities. Greening systems are also a
component of a sustainable strategy for the improvement of
cities and buildings (Manso and Castro-Gomes, 2015).

The modular lattice panel system

Consists of three-dimensional panels. These systems, which are
formed by welding steel wires together, serve as support for
vegetation with indentations on both surfaces and aim to
prevent damage to the wall structure by keeping the plant away
from the wall surface. The panels used in this system can be
stacked, assembled, and are suitable for covering large areas
and can be applied not only on flat surfaces but also on curved
surfaces (Aygencel, 2011).

The purpose of the drip irrigation system is to give the water need-
ed by the plant to a certain part of the plant’s bottom
frequently and in small amounts, through pipes with a smaller
cross-sectional area. Besides the mentioned advantages, the main
disadvantage of the drip irrigation method is that the first facility
costs are high. There are also problems such as a dripper blockage.
For the solution of this problem, taking preventive measures, such
as filtration of irrigation water, application of chemicals such as
acid and/or chlorine, flushing of pipes with pressurized water by
opening them from their blind plugs, and visual monitoring of the
system, eliminates these negativities (Anonymous, 2012).

In the cable and wire mesh network system

Which is solved in the form of two systems, while cables are used
with fast-growing climbing plants in intensive vegetation, wire nets
are used with slower growing plants? Plants growing on wire nets
need additional support. Such networks are more flexible and
provide a more extensive degree of grading in applications than
cables. Both systems use high-quality reinforcements. Flexible
vertical and horizontal wire ropes of various sizes and models are
formed by being connected to each other with the help of cross
clamps (Yicel and Elgin, 2010). In cable wire mesh network
systems, the support systems, which are needed to hold clinging
and climbing plants, are usually positioned away from the facades.
The distance between the facade and the system depends on the
growth of plants. Plants that hold on the system with their spines
or shoots spread on the system like a curtain.

Vertical garden benefits

Improving indoor air quality

The environmental protection organization has considered
indoor air quality as one of the first five health concerns. The
importance of indoor air quality has been understood by deter-
mining that people are at a higher risk of catching an illness in
schools, offices, and closed areas. Vertical garden systems,
which increase the number of green areas in cities, retain
exhaust gases and dust in the air thanks to the leaves and roots
of plants within their structure. Plants also produce oxygen by
taking CO, from the air. Harmful gases and dust retention
amounts vary according to the form, leaf structure and texture
of the plants used in vertical garden systems (Mir, 2011).

Reducing the heat island effect

While green areas and evaporation surfaces in cities are
decreasing, the increase in concrete and asphalt surfaces leads
to local and regional climate changes. This is effective in the
formation of the climates specific for each city. This climatic
variation in urban areas is called the "urban heat island." In
1820, Luke Howard examined heat differences between urban
and rural areas of London and introduced the concept of "urban
heat island" for the first time in the literature (Yiksel, 2013). The
temperature relationship between direct green facades, indirect
green facades, and living walls was studied by Dutch research-
ers. They found out that they blocked the air behind the walls 4
cm from the building. These properties are preferred in order to
protect buildings against cold climates (Safikhani et al., 2014).

Reducing noise pollution

Urbanization, the presence of industry, the sounds of motor
vehicles in traffic create sound pollution above the sound level
that the human can perceive. This noise pollution is one of the
most important elements that disturb people. Since the factors
that make up noise pollution cannot be eliminated, the authori-
ties propose various solutions to bring the noise to the level that
people can least feel (Oztiirk, 2010). In order to prevent noise, a
single plant usage is not sufficient, and it is essential that plants
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reach as deep as possible and the height of at least 5 m for effec-
tive use. Furthermore, plants should be of a certain height and
at a certain frequency and should be reinforced with walls
(Gzden and Cengiz, 2015).

Biodiversity

Due to the concrete areas in the city center, fauna which has
difficulty in finding the living area becomes part of an ecosystem
thanks to vertical gardens, and this set of plants provides living
space for insects and other animals. Vertical gardens also form a
feeding and resting area for birds (Oztan, 1991).

Collection of dust particles

One of the best solutions to eliminate the effect of dust caused
by the movement of the debris lifted by the wind from dry
surfaces in the air space is vegetation. While plants hold dust
particles, they also destroy harmful microorganisms with their
sap or secretions (Oztan, 1991).

Creating agricultural land

According to Gul (2008), the problems experienced in agricul-
tural lands, production-consumption amounts not meeting each
other, efforts to create production areas in cities have brought
landless production techniques to the forefront, and the idea of
agriculture through vertical garden systems has been intro-
duced. In the vertical garden system, the use of pesticides and
herbicides that pollute nature is minimized. An increase in food
price is prevented. Inefficiency experienced in agricultural lands
is eliminated. It contributes to the national economy by saving
water consumption (Bing6l, 2015).

MATERIALS AND METHODS

The main material of our research is the literature on vertical
gardening, the applications made by the municipality, published
books, articles and journals. The information obtained as a re-
sult of the interviews with the vertical gardener companies and
the photographs taken in the field are the material of the study.
In the city of Konya, streets, houses, pavilions, university cam-
puses, parks, intersections and green walls and vertical garden
samples on underpasses and vertical garden samples made in
the world are examined together.

The method of the study consists of 4 stages with outline. These
stages are as follows.

1-Stage: Determination of the study area (Vertical garden
application in the city of Konya).

a. In the Seljuk district, the Sille underpass junction, the under-
pass junction, the Rauf Denktas subway, the Butterflies Valley,
The Cultural Park, the Selcuker Center, Selcuk University.
Dr. Erol Glingor Library and Campus front.

b. Villas located in Meram District.

c. Parks and intersections.

2-Stage: Literature research and data collection: Information
about the study area, the information obtained from the inter-
views with the firms on the days of vertical gardening, the
interviews with the municipal authorities and the information
on the irrigation systems of the plants used were collected.

3-Stage: Survey application with the help of the Google Survey
program, on Facebook and Instagram shared by the groups
related to Konya and the local residents and local residents face
to face on the basis of volunteerism and random, the data
obtained from surveys and Google questionnaires in the area
were also investigated by SPSS 20. software.

According to Efe et al. (2000), with the chi square conformity
test, the observed frequencies of the different categories of a
given variable were investigated for their suitability to the
expected frequencies.

RESULTS AND DISCUSSION

The questionnaire consists of two parts: In the first part;
questions to determine the demographic characteristics of the
users (gender, age, occupation, marital status, monthly income
and educational status); in the second part, there are general
questions about vertical garden applications in Konya.
Five-point Likert-type answers were accepted in the question-
naires, and if the questions in the survey were about an event or
people, the scales to be used were called Likert, Turstone or
Gutman scale (Arseven, 2004).

According to State Statistical Institute data, the population of
Konya is 2.195.410 people. 49.5% of the population is male, %
50,5 female. In Konya, Selcuklu, Meram and Karatay districts
are the most densely populated districts. Sample size was found
with formula (384). A questionnaire was applied to 400 people
in case of error or invalidation.

12 places were visited in this thesis. Structural and vegetative
findings related to the applications of vertical gardens have
been reached. In our study, samples taken in vertical garden
application areas in Konya city have been examined. Some
private villas do not have access to their gardens.

Reduction in green areas has caused various environmental
problems. People squeezed between concrete structures are
looking for various ways to overcome their psychological
problems and to meet their longing for green. One of these is
vertical gardens and green walls. The purpose of vertical gar-
dens and green walls, which arise from the studies of different
disciplines (landscape architects, architects, engineers, etc.), is
to close the cold image of concrete and increase the visual value.
In these systems, nature and structures are integrated, and thus,
urban areas and the desired environment have become
intertwined.

There are many examples of vertical garden designs in the world
created with different materials and methods. There are compa-
nies engaged in these activities in Turkey, but they are inexperi-
enced. In vertical garden applications, selection of the right
plant and the right material is significant in terms of climate.

T AEM



Safa Aydin Qasim QASIM and Sertac GUNGOR /Arch. Agr. Environ. Sci., 4(1): 63-68 (2019)

Designs may become inadequate in terms of sustainability when
these applications are planned incorrectly or due to deficiencies
in the maintenance process. In addition to sustainability, it can
cause the loss of functionality.

In vertical garden studies, there is a difference between our
country and abroad. In addition to aesthetics abroad, functional-
ity is in the foreground. It is observed that vertical gardens and
green walls in Konya are generally made for aesthetics rather
than functionality. Vertical gardens in Konya were used as
aesthetic elements in the city's underpasses and city squares,
without seeking functionality. However, green facades (Meram
villa houses) were used functionally for the purpose of screening
in private mansions.

Plant species used in vertical garden applications in Konya are
limited in comparison with abroad. This is because of the
systems used, location selection, and climate conditions. Villa
houses in the district of Meram in Konya went down in history
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with their green facades. The low-cost and fast-growing clinging
and climbing plants which are used for screening purposes have
been aesthetically attractive also with their leaves.

According to Misgav (2000), the visual quality and evaluation of
landscape architecture is determined based on the satisfaction
of the users according to their responses. According to the
survey responses, it was determined that the participants were
composed of gender numbers (50% male and 50% female).
According to age variables of the participants, it is between the
ages of 50.8% (18-25) and the least participant is 6.8% (36-45).
When the distribution of occupation status is examined, it is
observed that 46.3% of students and at least 3.8 workers partic-
ipated in the study. When we examine their marital status,
75.8% of the respondents are single and 24.2% are married.
When the educational status of the surveys is examined, the
highest rate is 51% for university graduates. The answers given
by the 400 respondents are given in Table 1.

Table 1. Number of answers given by the participants of the survey (Total Questionnaire: 400).

. Strongly . Strongly
Questions Agree Agree Neutral Disagree Disagree
.1- | believe that it is required to improve the quality of life of people living 191 138 43 9 19
inurban areas.

2- Vertical gardens reduce noise pollution. 128 164 77 25 6
3- Vertical gardens increase air quality in indoor and outdoor areas. 172 147 51 28 2
4- The use of vertical gardens reduces energy and water consumption. 58 147 125 68 2
5- The use of vertical gardens reduces the urban heat island effect. 114 144 106 30 6
6- | think that vertical gardens have a relaxing and calming effect. 161 177 44 7 11
7- | think that the cost of the vertical garden is high (As of 2018, the cost
of one square meter of the vertical garden is between 600-1200TL). 86 107 152 42 13
8- Plant design in vertical gardens looks beautiful. 195 139 44 6 16
9- 1 think the vertical garden is an original design. 132 171 61 28 8
10- | think the vertical garden adds naturalness to the environment. 135 173 55 25 12
11- Vertical gardens bring a memorable character to places. 146 174 53 20 7
12- There is a variety in vertical garden designs. 120 191 59 23 7
13-.I think that plant design in vertical gardens adds complexity to the 32 85 83 152 48
environment.
F%Ié‘;—a:/ertical gardens are among the determining factors for visiting a 59 133 141 54 13
15- | think it is inconvenient to use the vertical garden indoors. 9 84 123 126 48
16- I'd like to see vertical gardens of different styles in the places | go. 143 169 60 21 7
17- 1 think that vertical gardens can be applied in every place. 71 132 97 77 23
18- | think that vertical gardens are aesthetic. 118 185 68 29 0
19- The application quality of vertical gardens in Konya is unproblematic. 25 103 157 73 42
20- Vertical gardens have a functional feature. 81 207 100 10 2
21- Vertical gardens affect urban transportation during the construction 38 129 131 75 27
process.
22- Vertical gardens have an aesthetic feature. 113 215 42 23 7
23- Vehicles are endangered when the irrigation network is not done well. 80 168 88 45 19
24- N_Iumupalltlgs need to spend money on social issues instead of 57 72 100 130 41
establishing vertical gardens.
25- Vertical garden patterns distract the attention of drivers. 34 101 106 131 28
26- Vertlc.al ga'rdens in Turkey are used for aesthetic purposes rather 81 204 91 13 1
than functionality.
27- What do you think is the most suitable plant species for vertical o7 225 /8 .

. Herbaceous Seasonal Perennial - -
gardens? (Herbaceous plant, Seasonal flower, Perennial)

plant flower flower
90 120
28- What is your expectation from the vertical garden (Functionality, 96 94 Color climate )
aesthetics, color effect, climate smoothing effect)? Functionality =~ Aesthetics effect smoothing
effect
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Conclusion

According to the survey about the vertical garden and green

walls in Konya, the result is as follows.

e It is seen that it increases the quality of urban life, air
quality and reduces the noise pollution.

e Vertical garden energy and water use also reduces the
effect of urban heat.

e Vertical gardens have a relaxing effect.

e Most of the people think that Vertical gardens are
expensive.

e [tisthought that the vertical garden is an original design, it
looks beautiful in terms of vegetative design, and it is
thought to add naturalness to the environment.

e  Vertical garden design due to the diversity of solidarity
gives the place a memorable quality.

e Vertical gardens do not consider complexity of vegetative
design to the environment, but they find these spaces to be
aesthetic.

e The vertical gardens see them as specific factors for going
to a space, they can be applied in every space and they want
to see vertical gardens in different styles.

e  There was no problem in the application quality of vertical
gardens in Konya.

e  Vertical garden during the plant phase of the road part of
the city due to the transportation is affected. In addition,
after the construction of the irrigation network is not done
well put the vehicles in danger.

e  Vertical gardens are important for public health and social
issues are required to be given as much importance.

e  Vertical gardens do not distract the driver.

e Plant species used in vertical gardens (respectively accord-
ing to the preference of the survey participants) are season-
al flowers, herbaceous plants and perennines.

e  Expectations from vertical gardens (respectively according
to the preference of the survey participants); the effect of
climate smoothing, functionality, aesthetics and color have
been the effect.
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