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Introduction

The active green space ratio in urban areas in Turkey has been determined as
10 m’ per capita in accordance with the Construction Law no. 3194. However,
this ratio couldn’t be reached in most of the cities on the country scale in
Turkey. This ratio of green space in urban areas per capita has been determined
as 12,68 m’ for Izmir, and 11,52 m® for Adana which are the two of the case
cities of this study. One of the major factors that effect to reach this standard is
the extension of the master plan boundaries. In spite of this, this ratio is very
low (3,1 m’) in Antalya, the third case city of this study, although the city is
one of the most important tourism centers of Turkey (TUIK, 2016, Izmir
Metropolitan Municipality, 2013, Manavoglu and Ortacesme, 2007, Adana
Metropolitan Municipality, 2016, Antalya Metropolitan Municipality, 2016).
The urban transportation network of which the importance and the intensity is
increasing depending on the population growth in urban areas effects the
environmental factors and the quality of urban life. In coastal cities of Turkey
which have rich ecosystem diversity, housing on green areas causes road
construction and the harm given to the natural features of the city increase.
Main roads and streets fall short depending on population growth in these
ever-growing cities and new roads are needed. Roads that take more space than
available green fields in cities are continuously in interaction with people from
streets to avenues. In this respect, making use of median strips in urban green
fields of coastal cities has gained more importance in terms of contributing to
the urban aesthetic and ecology. There are many functional and visual positive
effects of the road plant that surround the constructional islands, generate the
corridors that link the urban green areas and the natural areas around the city
(Table 1).

An important condition of the road trees in urban areas to fulfill the functions
expected of them depends on their growth and develop as healthy individuals.
Whereas some conditions of urban areas such as the urban climate that can be
different from the rural areas around the city, soil and environmental pollution,
lack of adequate habitats, pollutions caused by human activities may limit the
plant growth. In urban areas while the temperature, rainfall, fog occurrence
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and the cloudiness increase, rational humidity, radiation, and sunshine duration
decrease compared to the rural areas. In urban areas there can be seen an air
pollution of dust and particle 10 times, particles as gas form 5 - 25 times more
than the rural areas (Harris et al., 2004; Schwets and Brown, 2000). Roads
may have difficult conditions for plant growth for various plant types the trees
being in the first place. The soil structure of urban areas change and soil
compaction occurs depending on various activities which sometimes causes
inadequate soil for a tree and its roots (Kadir and Othman, 2012). Nonetheless
for the roads to be green is very important for entire city. Greenways are the
only features that can link the natural and divided green areas in urban areas
(Poracsky and Scoot, 1999; Schaefer, 2003).

Table 1. Benefits expected from road trees (Aslanboga 1996 and 2002; Birisci et.
al, 2012; Birisci, 2002; Carpenter and Walker, 1990; Celem and Sahin, 1996;

Harris et. al., 2004)

Benefits of trees
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and nature
conservation

Pollution
control

Having visual
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visual
pollution
Recreation
and wellbeing

Human
health

Building
infrastructure

Enable the
safety on
traffic

Urban climate regulations; decreasing the high temperature by
shading, balancing the rational humidity, blocking the wind corridors,
create spaces of biodiversity

Linkage of the urban and rural areas; to provide visual relief, seasonal
change and link with natural world, supporting the urban fauna

Control air, soil and water pollution, reducing noise: disposal of the
pollutions caused by traffic (Pb, NOx, Cd, Ni, vd.), reducing the
particles in the air, reducing the pollution of the soil

Property value (create pleasing and attractive areas for residents and
investors, increase property values and financial returns for land
developers)

Screening the visual pollution

Provide outdoor leisure opportunities, relaxation areas, emotional
warmth, providing natural areas to get in touch for urban citizens,
renew the joy of life for urban citizens, giving sense of safety to the
pedestrians, the relaxing effect of green color

Reduce stress levels, increase the physical and psychological
wellbeing of urban citizens, connection between people

Establishing the urban infrastructure and simplifying the maintenance

Clarification of the road, orientation, emphasizing, blocking the lights
that reflects or directly disturbs the users, distinguishing the car -
pedestrian areas, simplifying the activities of the pedestrians, reducing
the speed of the cars
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In this study, the planting problems in urban roads of some important coastal
cities of Turkey such as Adana, Antalya and Izmir have been determined and
some solution offers have been tried to develop. Plantation studies in urban
roads include several advantages such as ensuring traffic security, forming
visual value, having a positive effect on people psychologically and physically,
regulating the city climate, decreasing the environment pollution, contributing
to the biological diversity by creating a living space for various creatures. In
addition, it will be possible to form an organic structure in cities by
establishing relationship between green corridors constructed by urban roads
and urban green fields and natural fields around the city.

Method

This study includes the determination of plantation problems of main roads
and boulevards of three cities of Turkey located at the coasts of Mediterranean
(Adana and Antalya) and Aegean (Izmir) seas. In this study, which has been
completed in three steps, first of all the typology of the sidewalks and refuges
that are under the control of local managers were determined. At the second
part the problems of trees and plantation locations have been determined. At
the last part, these problems have been classified and depending on their
intensity suggestions have been made at the urban scale.

Results

There are not any transportation plans of the case cities and the transportation
is generally busy and unorganized. Main roads, the refuges and sidewalks of
the three case cities have been examined and the general qualifications of them
have been classified as roads with no refuges, roads with narrow refuges and
sidewalks and roads with wider refuges and sidewalks. While examining the
roads of case cities, generally the problems about space narrowness (refuge
size, the size of the space left around plant root on sidewalks) and soil
(compactness of soil, general quality) have been considered mostly. According
to the data gathered during the research it has been seen that the refuges are
not wide enough. The width of the sidewalks is not constant along the roads.
Circular areas are left on the roundabout central islands along the main roads.
Diameter of these circles also differ and on some of them plastic and water
features can be seen.

Sidewalks are very narrow in city centers and there are no plant usage on
these sidewalks. Existing planted areas are unstable. In some areas on the
narrow refuges palm trees that belong the Washigtonia filifera type have been
used. On the refuges which have a width of 0,8 m or more some shrubs and
annual plants can be seen with palm trees. On the refuges that are wider than
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Im trees other than palms (Phoenix canariensis, Jacaranda mimosifolia,
Schinus molle, Tilia sp., Robinia pseudoacacia, Magnolia grandiflora, Morus
alba) and big shrubs (Nerium oleander, Pyracantha coccinea, Berberis
thunbergii ‘Atropurpurea’) have been planted. On the refuges wider than 2m,
smaller shrubs (Juniperus horizontalis, Pittosporum tobira nana, Rosmarinus
officinalis), perennials, annuals and grass types have also been used with the
other plants. Visual quality has been put ahead on intersections and trees have
been used as single or in small groups with annual plants in different patterns.

Platanus orientalis, Ficus microcarpa, Robinia pseudoacacia, Melia
azedarach and Morus alba have been used on sidewalks commonly. No
standard has been determined on the distances of the plants on the sidewalks to
roads and to the buildings. The problems based upon soil have been seen
relatively less on refuges. Soil compaction is more common on narrow (0,5-
Im) refuges and sidewalks. The plant soil on sidewalks has low quality
compared to the refuges. Issues such as adequate tree crown height to enable
pedestrian mobility haven’t been paid enough attention and it is necessary for
the pedestrians to avoid the lower branches of the trees. Especially Schinus
molle’s that are used as sidewalk trees in Izmir lower branches that hang down
need to be prunned every year because of this reason.

The spoilt form of trees and shrubs are very common in urban green areas.
Within the reasons of this there are the planting place qualifications and
pruning failure as much as the genetical structure of the plant type. Not having
qualified staff to get the maintenance work done is one of the major problems
about maintenance. Pruning in the shape of pad, cube and sphere of Ficus
microcarpa in Adana and failure of pruning of Morus alba which caused the
plant s to lose the original form of the plant and opened scares on the plant can
be samples of this. Also, diseases and harmful organisms can live within never
pruned very dense and irregular tree crowns because of the rise of temperature
and humidity. As an example to this there is the situation of Citrus aurantium
trees in Adana which have dense leave texture and because of not being pruned
cochineals have reproduced on the leaves. A mulching application that will
support the protection of the plant's water balance in the irregular irrigation
conditions is not also available. Mulching is done in very small areas with the
visual purposes.

Discussion

The factors that generally limit plant development in case cities observed and
have been grouped under four items such as; problems about growing field,
problems about plant species, maintenance problems and problems about
public awareness. The problems of the roads of examined cities have been
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given in Table 2. The most important problem of the roads have been
determined as the lack of an organized continuous plant texture. The examined
roads don’t have the qualification of linking the green areas and natural areas
as greenways.

Table 2. The problems of road trees in Adana, Antalya and Izmir cities

Group Problems Adana Antalya Izmir
Problems about Size of planting habitat + + +
growing field Soil of habitat + + +
Drainage + - +
Soil compaction + - +
Problems about plant Prioritizing the  aesthetic = +F <
species: benefits
Usage of foreing origin plants = +F <
Copy planting +F +F <
Not keeping up with the plant = +F <
desing criterias
Maintanence Irrigation - + -
problems Fertilization - - -
Pruning-forming + + +
Combating the diseases and - - -
pests
Staking + + -
Cutting- disassembly + + -
Public awareness Physical harms caused by +F - -
people
Littering +F +F <
Vandalism 4 +F <
Conclusion

It is important to take multiple and sustainable precautions for avoiding the
problems of road plantation in three coastal cities of Turkey. The actions to
take and the benefits they can enable to the cities have been summarized
below.

Improvement of the growing field: The most important improvement that
should be achieved on growing fields on roads is to enable the enough soil
mass for plant roots to be able to grow and to increase the quality of soil. It is
not easy to widen the growing field. In urban scale it can be possible to widen
the root growth area by raising the refuges from the edges. On the refuges
where the adult trees and shrubs are planted cleaning, aeration, addition of
high quality soil, fertilizing can be applied without harming the roots of the
plants.
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The selection of appropriate plant species: The most important issue on plant
type selection is to select the exotic plants. There are plant species appropriate
for different sizes of urban areas. On the refuges narrow but wide enough to
plantation (0,6m<-) xerotolerant shrub species can be used. Cistus sp.,
Juniperus sabina, local Rosa species, Erica verticillata can be samples of
these species. Species such as Celtis australis, Ceratonia siliqua, Nerium
oleander are plants with high performance of achieving both the aesthetical
and functional expectations such as xerotolerance (Mansuroglu ve Kinikli,
2010). Kirkpatrick et. al. (2012) have mentioned that one of the reasons of
planting a plant in urban areas can be the plant being local, and one of the
reasons of removing a plant can be that the plant is exotic. Invasiveness of a
local plant should also be considered on urban areas. Invasive species can
change the plant existence on an area and they can decrease the qualification
of plants. Natural vegetation must be protected and developed in urban areas.
In some Europe cities the natural vegetation plans have been started to be
based on protecting and improving existing natural and local gardens.

Sogut (2005) determined that on a road of 18,5km length in Adana, within 45
trees and 32 shrub species, only 8 trees and 5 shrub species were local and the
others were exotic, the usage rate of natural and local species on the area was
16,9%. It is important to select the plants that are in less need of renewal and
to establish a permanent plant tissue as much as selecting the plants with less
need of maintenance and appropriate for the environmental conditions. With
this purpose it is possible to lessen the grass fields and use woody or semi-
woody ground cover plants. And also it is important to limit the usage of some
annuals and some bulbous plants with temporary effect like tulips. There are a
lot of shrubs and similar plants that could be used to enable permanent colour
effect. In urban places suitable areas for covering with trees should be
established and trees should be planted on the fields wide enough for plant
growth not on the refuges. Projects for increasing the number of trees in urban
areas are being carried on in developed countries. With a similar project in
New York, the tree number in the city has reached up to one million (NYC,
2016). There are legal regulations about the protection of trees in 25 European
cities. Within these regulations cutting, minimizing by pruning, knocking over,
harming and changing the trees have been forbidden (Schmied and Pillmann,
2003).

Carrying the maintenance works regularly and correctly: If the maintenance is
not regular and correct problems can occur even if the right plant species are
selected and planted in areas with appropriate width and conditions. It is vital
that regular irrigation should be established. Low quality waters such as urban
sewage water should be used after refining and particular irrigation systems for
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this should be established. Establishing the appropriate irrigation system,
usage of sewage water, and the education actions are some of the precautions
to reduce the need of irrigation (Figure 1).

Applications of educational activities to upgrade the awareness of local
people: The awareness level of local people is very effective on the continuity
of the quality of urban green areas. Since the awareness starts at very young
ages the prior education is formal training. Local managers can contribute to
formal training about this subject by organizing plantation activities, involving
the students into maintenance activities, labeling the trees to give information
about them, preparing catalogues about the green areas and plants, giving
away free seedlings and organizing competitions about the subject.

There are three important steps to take to reduce ~ But the training shouldn’t be for
the irrigation water in urban green areas Only local people authorized
b

]2 organizations and people should
[ A i o

also be involved in training by in

Regulations to be | |Regulations to Trainning service trainin activities
done inthe area | |be done about 1.Staff trainnin . g . )
the irrigation ‘ g Concerning the solutions of the
1.Plant species and 2.Formal trainning bl fF h b
composition 1.Irrigation system 3.Local training PTO cms, some 0. crs have been
2._App|icatior15 that | |2.Water quality given fl'OIl’l the pOlI‘lt Of landscape
Wil recuce (tgfp ! architecture; such as reserving
mulching) planting areas suitable for the

species, using natural plants,
increasing the roads’ planning
process standards, planning the
roads in view of construction

Figure 1. Activities to be done to reduce the
irrigation on urban green areas.

plan, showing a multidisciplinary approach in planning and designing the
roads on which professions such as transportation planner, traffic engineer,
environmental engineer, city planner, architect, and landscape architects get
involved to planning process.
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