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In this study, the adequacy and accessibility of active green areas in Adana Province Cukurova
district were tried to be determined by using field study, GIS, and numerical data. For this purpose,
active green areas in 10 urban neighborhoods of the Cukurova district were determined. These
areas are neighborhood parks, playgrounds, and neighborhood parks. By comparing the
neighborhood areas where these active green areas are located, population data, and the area of
active green areas, their suitability, and adequacy with green space standards were determined.
Only 1 neighborhood in the study area complies with the total green space standards. 9
neighborhoods are not sufficient in terms of active green areas. The fact that the per capita values
of active green spaces are far below the 10 m? / person norm recommended by the Ministry of
Environment and Urbanization in urban scale, clearly shows the effectiveness of the Development
Plans on active green areas. It has been observed that accessibility to active green areas is not
sufficient in the Cukurova district. This shows that the green areas in the district are not distributed
regularly.
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Anahtar Kelimeler:
Aktif Yesil Alan,
Cukurova,

CBS,

Yeterlilik,
Ulasabilirlik .

Bu ¢alismada, Adana ili Cukurova ilgesindeki aktif yesil alanlarin yeterliligi ve ulasabilirliligi
arazi ¢alismasi, CBS ve sayisal veriler kullanilarak tespit edilmeye c¢aligilmistir. Bu amag i¢in,
Cukurova ilgesinin sehir vasfindaki 10 mahallesindeki aktif yesil alanlar belirlenmistir. Bu alanlar
mabhalle parki, ¢ocuk parki ve semt parklaridir. Bu aktif yesil alanlarin bulundugu mahalle alanlari,
niifus verileri ve aktif yesil alanlarinin yiizolglimleri kiyaslanarak, yesil alan standartlarina
uygunlugu ve yeterliligi belirlenmigtir. Calisma alaninda sadece 1 mahalle toplam yesil alan
standartlarina uymaktadir. 9 mahallede aktif yesil alan agisindan yeterli degildir. Aktif yesil
alanlarin kisi bagma diisen degerlerin Cevre ve Sehircilik Bakanligi’nin kent dlgeginde dnerdigi
10 m? /kisi normunun ¢ok altinda kalmasi, ashnda imar Planlarimin aktif yesil alan iizerindeki
etkinligini agik olarak géstermektedir. Cukurova ilgesinde aktif yesil alanlara ulasabilirliliginin
de yeterli olmadig1 goriilmiistiir. Bu da ilgede yesil alanlarin diizenli bir sekilde dagilmadigini
gostermektedir.

1. Introduction

The green areas we see and use in our cities today have emerged as a solution to the problems caused by industrial
cities. One of the solutions proposed to solve the multidimensional problems caused by the rapid urbanization that
emerged with industrialization was to create more open and green spaces in cities [1-12]. However, the ever-increasing
urban population prevents the production of open and green areas from being successful and the dimensions of the
problem are increasing day by day. In most of the big cities that are the scene of industrialization and urbanization
movements, the increasing building density and unplanned development of other needs with the population increase, the
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disconnection with rural areas, the unconscious consumption of the existing open and green areas, and the mechanization
of life negatively affect the people of the city psychologically and cause them to wear out. [13-27]. It is a fact that the
possibilities of cities, which are getting more and more intense in terms of structure and people, in terms of green areas
are becoming more and more inefficient. The proportion of open-green areas reserved for construction within the urban
fabric emerges as an important factor in healthy urbanization. Active and passive green spaces are important in terms of
the needs and life of the city, which is trying to survive in the deteriorating environmental conditions. Among different
urban uses, green areas have the characteristics of improving the physical structure of the city, adding aesthetic value to
the city, meeting recreational needs, increasing the air quality, and providing the ecological balance [19-23,28-35]. The
need for green areas has been felt in every period of history. This need continues today. Green areas are one of the factors
that determine the structure of a city. Coordination among those dealing with the physical layout, such as geographers,
city and regional planners, landscape architects, is a must to obtain green space systems with a well-resolved connection
to the city as a whole [36].

According to Oztan [36] (1968), the functions of green spaces are listed as follows;

* Green areas provide the physical balance of a city and act as a buffer between different areas that show disagreement in
terms of the settlement, trade, and industrial characteristics.

« It is a balance element that reduces the density of buildings and people in the city or controls the settlement spread
towards the peripheral belt.

* Green spaces have an important role in light, air, noise, and pedestrian safety. Green areas in the city provide safety in
terms of traffic for people by separating vehicle traffic from pedestrian, recreation, and residential areas. Green areas also
have a feature of absorbing or dispersing noise.

* Green areas add microclimatic properties to a city. In general terms, the temperature in green areas is 6.5°C warmer in
winter and 10°C cooler in summer compared to urban areas.

* Green areas provide convenience for circulation. One of the most important functions of a city's green areas is to provide
entry and easy movement for vehicle and pedestrian traffic. It provides convenience for people and vehicles to enter
buildings and streets near green areas.

» While green areas provide an outdoor space organized for recreational purposes, they create a physically organized
space for special activities at certain times of the year. These areas prepare all possibilities for active and passive recreation
of people.

» Green spaces create an interest in the organic system in cities. These areas are among the geometric building patterns of
the cities and eliminate monotony. It enables all elements of the city to be connected. It should ensure that one open area
is connected to another by tree-lined paths, building greenery, and small open spaces.

» Green spaces establish a balance between a person in the city and his surroundings in terms of measure. The most
important feature of the building and the open green areas around it is that it has brought the human-environment element
relationship into an appropriate measure by alleviating the pressure of the building masses on people.

* Green areas serve the city aesthetically. Green areas are especially valuable as an aesthetic asset that removes the dryness
of the city, gives it vitality and color with the voluminous greenery of the trees inside.

In short, in our rapidly growing cities, the importance of green areas in terms of ecological and aesthetics, as well as
socio-cultural and economic, is increasing day by day. Therefore, it is necessary to investigate the adequacy, accessibility,
and usability of the existing green areas in the city. In this study, the current active green areas of Adana Cukurova district,
one of the important tourism centers of our country, and the adequacy and accessibility of these areas according to the
population density of Cukurova will be determined. It is aimed that the results obtained will guide local administrations,
city planning, and development studies.

2. Material and Method
Study Area and Its Boundaries

Cukurova district is one of the central districts of Adana province. It is located between 37°09' North Latitudes and
35°14' East Longitudes. Cukurova; is located between the districts of Karaisali in the north, Seyhan in the south, Sarigam
in the east, and Tarsus in the west (Figure 1). Since Cukurova district is located in the Mediterranean region, it is under
the influence of the Mediterranean climate and for this reason, the summers are hot and dry, and the winters are rainy and
warm. The southern part is lowland and flat, while the northern part is forested and hilly.
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Figure 1: Location Map of Study Area

In the study, 1/5000 scaled digital Master Plan and True orthophoto images from the General Directorate of
Geographical Information Systems of the Ministry of Environment and Urbanization were used as materials to examine
the current active green areas of Cukurova district of Adana province in terms of their distribution and accessibility in the
city. Fieldwork was carried out in the study area, observations and examinations were made, and various maps were
produced using the relevant resources (book, article, report, thesis, etc.), TURKSTAT data, Rural services land inventory.
To identify and plan active green areas; Map bases were prepared with ArcGIS 10.7 software to use 1/5000 digital Master
Plan and True orthophoto images to evaluate the current active green texture. Active green area maps per capita were
prepared for 10 neighborhoods (Table 1) in the Adana Cukurova district, showing the current active green space situation.
The active green space maps per capita and showing the green space status prepared for each neighborhood were
compared in terms of the standards and planning criteria used in previous studies. Taking into account the total area and
population density of the Adana Cukurova district, maps were produced by analyzing the density and accessibility of
active green areas using spatial analysis methods

Table 1: 10 Neighborhoods

Neighborhoods

Kurttepe

Karslilar

Yiiziinciiy1l

Belediye Evleri

Huzurevleri
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Yurt

Toros

Giizelyali

Mahfesigmaz

Beyazevler

Results and Discusions
Distribution and Density of the Population

Cities are places where large masses of population gather. In urban settlements, the urban spatial distribution of the
population is not homogeneous, but heterogeneous [37]. Although the Cukurova district was not a densely populated
settlement before 2000, a significant population increase has been observed especially in the last 20 years. Parallel to this
population increase, the area where the city expanded towards the north, northeast, and west, and as a result, the number
of neighborhoods and population density of the neighborhoods increased [38].

There are 10 neighborhoods within the boundaries of the study area. There are differences in the population amounts
of Cukurova district neighborhoods. The neighborhood with the least population is Karshilar District with a population of
4831, while the most populated neighborhood is Nursing Homes with a population of 62460. The area covered by the
first established and determined according to the socio-economic conditions of that day was shaped according to the
conditions of that day and this situation continues. However, most of the home-type houses in these neighborhoods have
turned into shops and stores in the past historical processes. However, with the urban transformation, some house-type
residences turned into multi-story buildings and the population density increased in those neighborhoods [38].

When the population numbers of Cukurova neighborhoods are examined, it is seen that two of the most populous
neighborhoods were established on the edge of the Seyhan dam lake and they are scattered around. The areas of these
areas are large and the number of building floors in most areas is low. For example; Karslilar, Kurttepe, and Beyazevler
are the districts. The most populous ones are Nursing Homes, Toros, Municipalities, Yurt, and Giizelyali neighborhoods.
(Figure 2).
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Figure 2: Population Density Map of Cukurova District

Green Areas: Areas covered with plants are called green areas. Recreation areas, picnic and resting places, park
forests of various features, national parks, groves of large and small tree communities, and city parks, which are large in
and around the city, and trees in clusters, groups, or rows of trees and ornamental shrubs. , roads, playgrounds, pools, etc.
with flowers, grass areas, and compatible with them. Various types of garden areas including artificial facilities such as
all are included in the concept of green areas [39].

Green areas that allow recreation can be classified according to their location in the city or their relationship with the
city and their structural status. Green areas in the city are easy-to-access areas that can be used all day within a 5-15
minute walk. Neighborhood parks, children's gardens, sports and playgrounds, home gardens can be counted among these.
Green areas in the city are areas that are mostly visited daily or used on weekends. It is among the regional parks and
coastal parks [39].

The depressing effects of the monotonous life caused by the housing, population, and traffic density in Cukurova on
the mental and physical structures of the people in the city make the people living in the city feel the necessity to
participate in renewal and recreational activities [40-41]. However, when compared to western and developed country
cities in terms of the number of active green areas found in the city and considering the minimum value (10 m?) of active
green areas per person specified in the zoning plan regulation, it is very low in Cukurova district. As a result of the
calculation made taking into account the amount of active green space available in Cukurova and the urban population of
2019, the active green area rate per person was determined as 2.53 m?.

There are some active green areas in all of the sites in the study area. Kurttepe neighborhood has the least active green
area with 3550.59 m? and the amount of green area per person is 0.54 m*. With an area of 221 894.4 m?, the neighborhood
with the greenest areas is Belediye Evleri and its population is 57188 and the green area per person is 3.88 m2. Although
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Belediye Evleri quarter has the greenest areas, it is not the neighborhood with the highest green area per person. This is
because its population is very large. Karslilar is the quarter with the highest green area per capita at 4.45 m? and 16.93
m?. (Figure 3).
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Figure 3: Distribution of Green Areas in Cukurova District

When we examine the green areas at the neighborhood level, neighborhood parks, which are one of the smallest green
areas open to the public in urban areas, are mostly green areas that are used daily. The impact area of the neighborhood
parks, which should be at least 8 decades in the area, does not exceed 800 m [42]. In addition to resting, sitting, and
watching the scenery in the green area of the neighborhood park, table, and floor games such as mini chess, table tennis,
in the appropriate places of the green area, these activities are function areas that encourage the public to the recreation
culture. Facilities such as toilets, teahouses, and buffets should be included in the parks, and services that meet the eating
and drinking needs of visitors [42,43]. In the neighborhood parks in the Cukurova district, there are generally children's
playgrounds, sitting benches, and outdoor sports equipment. Also, in most of these parks, there are areas to meet the
eating, drinking, and toilet needs of the people, recreational vehicles, and cafeterias that will attract visitors. When we
examine the active green areas of the Cukurova district in terms of accessibility indicators, it is seen that there is a balanced
distribution within the city. While the green areas in the Cukurova district are spread throughout the district except for
the north-northeast, it draws attention that the periphery of the city is lacking in terms of accessibility. In the Cukurova
district, Nursing Homes are located at a distance of 0-500 meters from the Municipal Houses Quarters in terms of
accessibility. (Figure 4). Neighborhoods such as Kurttepe, Karslilar, and Beyazevler lack accessibility.
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Figure 4: Accessibility of Green Areas in Cukurova District

When looking at the active green area density in the Cukurova district, the areas shown in dark green are the areas
with the most active green areas. Especially in the area where the neighborhoods in the periphery of the district are located,
the active green space density is very low. Looking at the densely populated neighborhoods, all of the neighborhood areas
are concentrated in certain areas. These neighborhoods are Dormitory, Nursing Homes, Municipality Houses, and
Yiiziinciiy1l neighborhoods. The concentration of densities in certain regions leads to a deficiency in terms of competence
and accessibility.

Green Area Inventory of Neighborhoods

Green area inventories in the neighborhoods are considered as active green areas under the title of green areas in the
Cukurova Zoning plan. Evaluations made in 10 neighborhoods within the boundaries of the Cukurova district were made
taking into account the norms that should be at the city scale.

Kurttepe Neighborhood: It is located in the northwest of the city, Karslilar neighborhood in the east, Belediye Evleri
neighborhood in the south, Huzurevleri in the south and Yiiziinciiyil neighborhood in the southwest, Giizelyal
neighborhood in the southeast. In Kurttepe neighborhood, the population is 6,530, 666,502.65 m?, and the active green
area is 3550.58 m? compared to 2019. The active green area of 0.54 m? per person in the Kurttepe neighborhood is far
below the 10 m? / person norm recommended by the Ministry of Environment and Urbanization on an urban scale.

Karshlar Neighborhood: Karslilar district is located in the northeast of the city, Kurttepe neighborhood in the west,
Giizelyali district in the south, and Yurt neighborhood in the southwest. In the Karslilar neighborhood, the population is
4831, the neighborhood area is 2520967.99 m? and the active green area is 81817.45 m? compared to 2019. The presence
of active green areas of 16.93 m? per person in the Karslilar neighborhood is above the 10 m? / person norm recommended
by the Ministry of Environment and Urbanization on an urban scale.
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Yiiziinciiyll Neighborhood: Yiiziinciiyil district is located in the west of the city, Belediye Evleri quarter in the east,
and Kurttepe district in the northeast. In the Yiiziinciiy1l neighborhood, the population is 36037, the neighborhood area is
4054833.998 square meters and the active green area is 160474.86 square meters compared to 2019. The active green
area per person falls to 4.45 m?, in this case, it is below the 10 m? / person norm recommended by the Ministry of
Environment and Urbanization on an urban scale.

Belediye Evleri Neighborhood: The Belediye Evleri neighborhood is located in the center of the city, Yiiziinciiyil
neighborhood to the west, Huzurevleri neighborhood to the west, and Kurttepe neighborhood to the north. In the
Municipal Houses neighborhood, the population is 57188, the neighborhood area is 4646716.817 m? and the active green
area is 221 894.49 m? compared to 2019. The active green area per person falls to 3.88 m?, in this case, it is below the 10
m? / person norm recommended by the Ministry of Environment and Urbanization on an urban scale.

Huzurevleri Neighborhood: Huzurevleri district is located in the center of the city, Yurt neighborhood in the east,
Belediye Evleri quarter in the west, and Kurttepe district in the north. The population of the nursing homes is 62460, the
neighborhood area is 2942079.94 m2 and the active green area is 115062.16 m2 compared to 2019. The active green area
per person falls 1.84 m?, in this case, it is below the 10 m? / person norm recommended by the Ministry of Environment
and Urbanization on an urban scale.

Yurt Neighborhood: is located in the center of the city, Toros neighborhood in the east, Huzurevleri district in the
west, Giizelyali, and Karslilar in the northwest. The population of the dormitory district is 45876, the neighborhood is
1601802,446 m? and the amount of active green areas is 105474.15 m? compared to 2019. The presence of active green
areas of 2.29 m? per person in the dormitory neighborhood is below the 10 m?/ person norm recommended by the Ministry
of Environment and Urbanization on an urban scale.

Toros Neighborhood: Toros district is located in the east of the city, Mahfesigmaz neighborhood in the east, Yurt
neighborhoods in the west, and Giizelyal1 district in the north. The population of the Toros neighborhood is 61851, the
neighborhood area is 2275011.51 m? and the active green area is 124218.160 m? compared to 2019. The presence of
active green areas of 2 m? per person in the Toros neighborhood is below the 10 m? / person norm recommended by the
Ministry of Environment and Urbanization on an urban scale.

Giizelyalh Neighborhood: Giizelyal district is located in the east of the city, Karslilar neighborhood in the north,
Mahfesigmaz, Toros in the west, Beyazevler neighborhood in the south of Yurt districts. The population of Giizelyali
district is 41527, the area of the neighborhood is 2913674.104 m? and the amount of active green area is 68258.158 m?
compared to 2019. The presence of active green areas of 1.64 m? per person in the Giizelyal neighborhood is far below
the 10 m? / person norm recommended by the Ministry of Environment and Urbanization on an urban scale.

Mahfesigmaz District: The Mahfesigmaz neighborhood is located in the east of the city, Giizelyali district is in the
east, and Toros district is in the west. In the Mahfesigmaz neighborhood, the population is 34901, the neighborhood area
is 1300559.45 m? and the active green area is 22616.44 m? compared to 2019. The presence of active green areas of 2 m?
per person in the Mahfesigmaz neighborhood is below the 10 m? / person norm recommended by the Ministry of
Environment and Urbanization on an urban scale.

Beyazevler Neighborhood: is located in the southeast of the city, in the northwest is Glizelyal district. In Beyazevler
Neighborhood, the population is 9487, the neighborhood area is 162 1902.87 m2 and the active green area is 35161.59
m2 compared to 2019. The presence of active green areas of 3.70 m? per person in the Beyazevler neighborhood is below
the 10 m? / person norm recommended by the Ministry of Environment and Urbanization on an urban scale.

Table 2. Showing of the active green area per person of the neighborhoods

Neighborhood Area m? Total Population  Green Area m>  Green Area Per Person m?

Kurttepe 6666502,65 6530 3550,58 0,54
Karslilar 2520967,99 4831 81817,45 16,93
Yiziinciy1l 4054833,998 36037 160474,86 4,45
Belediye Evleri 4646716,817 57188 221894,49 3,88
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Huzurevleri 2942079,94 62460 115062,16 1,84
Yurt 1601802,446 45876 105474,15 2,29
Toros 2275011,51 61851 124218,160 2
Giizelyali 2913674,104 41527 68258,158 1,64
Mahfesigmaz 1300559,45 34901 22616,44 2
Beyazevler 1621902,87 9487 35161,59 3,70
Total 30544051,801 360688 912808,975 2,53
Conclusions

Within the scope of this research, the Cukurova District; urban green areas, population density, and accessibility of
the city were examined in terms of active green areas. According to the study, the spatial distribution, density, and
adequacy of green areas were determined by calculating the amount of active green areas per capita in 10 neighborhoods
that make up the city and discussed in terms of green space adequacy for the future. When the working area is examined
as active green areas; As data of 2019, the active green area per person in Cukurova District is 2.53 m?. According to the
Zoning Law, the amount of green space in urban areas is 10 m? [44]. The total green area of Cukurova Active is 7.47 m?.

10 neighborhoods in the study area were examined one by one and the area, population, active green area, and the
number of green areas per person was determined. Accordingly, Kurttepe, Giizelyali, Huzurevleri neighborhoods have
been identified as places with the least active green space. It is known that city centers are the busiest and most active
places in the city and these neighborhoods are located in the center of the Cukurova district. For this reason, green areas
should be built in these neighborhoods urgently. When we look at the Karsilar neighborhood a little outside the district,
the amount of active green areas (16.93 m?) is above 10 m?, which is the measure of the zoning law.

Considering that the active green areas in the city are places to escape from the dense concrete structures of the city
and the excess population and traffic situations, the excessive and dense structures of the district and the scarcity of green
areas have negative effects on people. For this reason, we need to transform these areas into green areas by preserving
existing green areas and realizing projects that revise the gaps in urban open and collapse areas. When urban active green
areas are examined in the Cukurova district; It is seen that it is not in integrity within the areas of use and within the
district, and it is insufficient when considering the ratio of the green area to the population.

Researches show that the insufficient amount of active green areas in the Cukurova District is not sufficient to explain
the green area problem. If public areas in the city are used for different purposes, it is recommended that these areas be
transformed into active green areas. Considering the active green areas in the Cukurova district, the active green areas
should be distributed proportionally based on the neighborhoods and the quality of the existing green areas should be
increased and put back into use. Applied in developed world cities in recent years; To take short breathing in the intense
work tempo, rest and also to meet the children's need for play, their average size is 500 m? and the impact area is 500 m
radius [45]. Another suggestion can be to meet the recreational needs of city residents by building Pocket Parks. By
increasing the number of active green areas available; Neighborhood parks, pocket parks, neighborhood parks, and city
parks are active green areas recommended for the Cukurova district.
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