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Abstract: Ecosystem services (ES), which are defined as the benefits provided by humans from ecosystems, 
provide recreation opportunities for urban people with green areas in the cities, while supporting biodiver-
sity on the other hand. This research seeks to answer the following 3 questions: (1) Can the contribution 
of plants used in urban parks to urban ES be measured? (2) Are the location and characteristics of the areas 
where plants are placed in urban parks a factor in providing ES? (3) Which ES stands out in the network 
of relationships established by the ES provided by plants in urban green spaces? Within the scope of these 
questions, ES provided by woody plants in Çankırı urban park, which is an essential green area for Çankırı/
Türkiye, were examined. In the light of the examinations on-site, the presence of 49 woody plant taxa was 
determined. The contribution of plant taxa to the ecosystem has been assessed within the framework of 13 
sub-parameters related to provisioning, supporting, regulating and cultural services. Hot spot analysis and 
hierarchical cluster analysis methods were used to determine the ES and spatial distribution of taxa within 
the park. Subsequently, a centrality analysis was carried out in the Graph Commons program using the 
network mapping method to determine the importance of ES provided by plants. As a result of the study, 
it was revealed that the woody plants used in Çankırı urban park contribute highly to the urban ecosystem 
in terms of pollination, erosion control, recreation and education, soil and air quality improvement and 
habitat provision. However, the spatial distribution of taxa was not balanced. Therefore, a balanced spatial 
distribution of woody plant taxa, which make a valuable contribution to ES, in urban green spaces is an 
issue that should be considered in urban ES planning.
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Introduction
ES is defined in the Millennium Ecosystem As-

sessment (MEA, 2005) report as the benefits that 
people derive from ecosystems. In the report, ES are 
classified and evaluated in 4 main function groups 
and 30 categories, namely resource provisioning, 
regulating, cultural and supporting services. Provi-
sioning and cultural services are services that people 
benefit from directly, while regulating and support-
ing services are services that people benefit from in-
directly (MEA, 2005). Cultural Ecosystem Services 
(CES) are defined in the MEA (2005) report as the 
non-material benefits that people derive from ecosys-
tems through spiritual and cognitive development, 
recreation and aesthetic experiences (Sarukhán & 
Whyte, 2005).

The benefits of trees in the ecosystem can be di-
vided into different classes. In terms of sustainable 
development, these benefits can be divided into three 
main groups for people, ecological balance and the 
economy (Laille et al., 2013). The benefits provided 
by the use of plants in urban green areas can also be 
divided into three groups: environmental, social and 
economic (Torbay, 2013). Plants provide many valu-
able ES such as improving air quality, increasing cul-
tural and aesthetic value, biodiversity potential, car-
bon sequestration, energy saving and microclimate 
regulation, improving human health, noise reduction 
and storm water management.

Urban areas are social-ecological systems charac-
terized by complex networks of interacting compo-
nents (Bennett, 2016; Chelleri et al., 2015; Kremer 
et al., 2015; McPhearson et al., 2014; Meerow et al., 
2016; Schewenius et al., 2014).

Urban parks can play an important role with con-
tributing to human well-being in the cities. They 
can supply urban air with comfortable thermal effect 
and reduce urban heat island effect. In the literature, 
urban parks are called as park cool islands (Spronk-
en-Smith & Oke, 1998; Kabisch et al., 2017). In this 
context, the selection of suitable tree species contrib-
utes to habitat species in urban parks, reducing the 
effect of urban heat, and adding aesthetic value, on 
the other hand it is important for the achievement of 
high temperature efficiency (Emilson & Sang, 2017; 
Rahman et al., 2015).

Strengths and weaknesses should be taken into 
account before urban parks planning (Fracini et al., 
2022). Plants species in urban parks can provide ben-
efit to closer inhabitants, or larger scales, for example 
some specific ornamental plants spread in an urban 
area can benefit the entire city with pollution re-
moval, air cleaning, enhancing biodiversity, reducing 
noise, improving community health etc. (Evans et al., 
2022). There are 5 different benefits can be defined 
for plants in urban parks (Çetinkaya & Uzun, 2014; 

Gómez-Baggethun et al., 2013; Laille et al., 2013; 
Roy et al., 2012; Sarı et al., 2020; Torbay, 2013):
	– Social benefits: Recreational and educational op-

portunities, contributing to the improvement of 
environmental quality, physical and mental health 
of the community, being of historical and symbol-
ic importance, contributing to the urban identity.

	– Aesthetic benefits: Creating aesthetic value with 
vegetation in different colors, textures, forms and 
density, the potential to monitor seasonal chang-
es, creating a sense of space, contributing to the 
increase of visual quality.

	– Climatic and physical benefits: Microclimate cre-
ation, dust retention and air pollution reduction, 
noise control, erosion control, wind control.

	– Biological benefits: Creating habitat for species 
in the urban environment, attracting butter-
flies-birds-bees, improving soil.

	– Economic benefits: Creating opportunities for 
tourism, contributing to the increase in the value 
of the surrounding land, having economic value, 
medical-aromatic value, edible property, other 
uses.
The concept of urban ES was first used by Bolund 

and Hunhammar in 1999. Urban ES are defined as the 
value and benefits provided by the inner ecosystems 
in a city to the inhabitants of the city (Demiroğlu & 
Karadağ, 2015). Urban ES depends on the quantity, 
quality and diversity of the green infrastructure that 
produces them (Calderón-Contreras & Quiroz-Ro-
sas, 2017). All plants in urban areas are part of the 
urban flora, and this flora is supported by urban park 
systems (Kim, 2016), which are an important part 
of urban green infrastructure. The benefits of ES de-
pend on the urban areas and the distribution of green 
areas. In order to benefit from ES in urban areas and 
especially urban parks, the distribution of plant spe-
cies use must be planned correctly (Yu et al., 2023).

Woody plants play important roles in terms of the 
ES they provide in urban areas. Unfortunately, the 
majority of the plants used in today’s urban parks 
consist of exotic ornamental plants. There are very 
few studies that demonstrate and spatially describe 
these species’ adaptations to local conditions, sus-
tainability and support for the ES they provide and 
urban green infrastructure (Sarı et al., 2020). Urban 
parks improve the quality of life, improve biodiversi-
ty in cities and contribute to the ecosystem. Within 
the scope of this study, it was aimed to examine the 
ES provided by urban trees in Çankırı’s largest urban 
park and to reveal their spatial distribution and the 
most benefits and services provided. The contribu-
tions of plant species to the ecosystem were evalu-
ated in 13 different criteria including food, biologi-
cal raw material, decorative resources, biochemical 
and medicinal products, air quality regulation, ero-
sion control, pollination, recreation and education, 
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inspirational value, soil improvement, sense of place, 
cultural heritage value, providing habitat.

Material and Methods
Study area

Çankırı urban park, which constitutes the re-
search area, is within the borders of Çankırı Prov-
ince, Central District. According to flora of Türkiye, 
the area is located in the Iranian-Turanian phytogeo-
graphic region (Davis 1965-1988). Çankırı provincial 
center is surrounded by mountains on all four sides 
and consists of settlement centers built on these 
mountains, on the slopes and in the valleys between 
the mountains. The height above sea level is 730 

m. Çankırı generally has a climate typical of Central 
Anatolia. While winters are cool and summers are 
mild in the central, Ilgaz and Yapraklı districts, win-
ters are cold and summers are cool in Çerkeş district 
(Pekin Timur, 2012).

Çankırı urban park is located in Esentepe Neigh-
borhood, on the edge of Acıçay Stream and especial-
ly the vegetation of Acıçay Stream riparian zone is 
observed in the area. Elaeagnus angustifolia, Tamarix 
smyrnensis, Salix alba, Salix amplexicaulis, Populus spp. 
form the tree and shrub layer of the riparian zone 
and plant species resistant to moist and saline soils 
are distributed in these regions (Dölarslan & Göl, 
2008). Many large and small mammal species live in 
the area. The main ones are Martes foina, Vulpes vul-
pes, Lepus europaeus, Meles meles, Sus scrofa, Lutra lutra, 
Erinaceus concolor and Canis lupus. In terms of aquatic 

Fig. 1. Location of case study area
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life, bird species such as Ciconia ciconia, Ciconia nigra, 
Ardea cinerea, Egretta garzetta are frequently seen in 
the area (Ediş et al., 2022).

Çankırı urban park is the largest park in the city 
center. The park has a total area of 114.830 m², with 
a total green area of 63.199 m², a solid surface of 
27.446 m², a pond area of 12.055 m² and other usage 
areas. The park has a sports complex consisting of 1 
artificial turf field, 1 basketball court, 2 table tennis 
courts, 2 mini golf courses, 1 tennis court, 1 sports 
center, 3 kiosks, 1 cafeteria, 1 restaurant, 1 open-
air prayer place, a children’s traffic training park, an 
amphitheater, benches and many picnic tables. The 
park, which is located between the main basins of 
Kızılırmak River and Western Black Sea in terms of 
Çankırı urban ecosystem, was chosen as the study 
area because it is in an important position in terms 
of urban ecosystem. The location of the study area is 
given in Fig. 1.

Acıçay Stream, located to the west of the park, 
provides an important ecological landscape value to 
the region. The park is in a state of development with 
its water assets, green areas and circulation system. 
The area is located on a topographically flat terrain 
and it is seen that the height differences increase in 
the east direction. Images of the current situation of 
the study area are given in Fig. 2.

The park, located in the form of a natural valley 
formation, is located near the riparian zone. Riparian 
zones are important landscape elements due to their 
spatial location in basins (Martí et al., 2000). Acıçay 
Stream, which flows through the center of Çankırı 
province and flows into Kızılırmak River, passes right 
next to the park. The riverbanks and nearby vegeta-
tion are potential areas that contribute to the urban 
ecosystem by providing services such as soil im-
provement and water quality enhancement.

Method

In the first phase of the research, local and foreign 
articles, books and reports on ES, urban ecosystems, 
urban green spaces and plant use, as well as data ob-
tained from the internet were analyzed. In the second 

phase of the research, woody plant taxa were identi-
fied and their spatial distributions were recorded by 
conducting on-site fieldwork in Çankırı urban park 
in the spring and summer seasons of 2022-2023.

In phase 3 of the research, the park area was di-
vided into 9 spaces according to the type of utiliza-
tion square, parking area, around the pond, green 
spaces, picnic area, around the river, playground 
area, sports area and main path. General characteris-
tics of the plants (class, family, growth form, status) 
were entered into the data tables. Within the scope 
of the study, the ES provided by each woody taxon 
was evaluated according to 13 ES categories (food, 
biological raw material, decorative resources, bio-
chemical and medicinal products, air quality regula-
tion, erosion control, pollination, recreation and ed-
ucation, inspirational value, sense of place, cultural 
heritage value, soil improvement, providing habitat) 
under 4 headings: Provisioning, regulating, support-
ing and cultural services (Gómez-Baggethun et al., 
2013; MEA, 2005; TEEB, 2010). Various literature 
sources and plant database websites were used for 
identification studies and plant species characteris-
tics (Akkemik, 2018; Davis, 1965-1988; Johannsmei-
er, 2016; PFAF, 2023; WFO, 2023).

In Phase 4 of the research, numerical data on plant 
taxa were transferred to Excel tables and mapped in 
ArcMAP 10.3 with the help of point location data 
of plants in the park area and the site plan obtained 
from Çankırı Municipality. Cluster Analysis of Incident 
Points was applied based on the research of Dvarskas 
(2018) to determine the point densities of plants 
in mapping. Ward’s method was used in the analysis 
with PAST 4.03 data analysis software (Hammer et 
al., 2001). In the dendogram created, 2 main groups 
emerged. Accordingly, the taxa providing the most 
ES were clustered in group 1. At this phase, evalua-
tions were made regarding the benefits provided by 
the woody taxa in the park areas. It was evaluated 
in which regions the ES provided by the taxa used 
in the park area are concentrated according to the 
spatial use of the park.

In the 5th and final phase of the research, ES pro-
vided by the plants were evaluated using the network 

Fig. 2. Current state of the study case (Original, 2023)
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mapping method. Contributions of each plant to ES 
were assigned and centrality analysis was performed 
in Graph Commons program. For cluster and cen-
trality analyses, the contribution of plant taxa to the 
ecosystem is organized through 13 sub-parameter 
frameworks related to provisioning, regulating, cul-
tural and supporting services. First, each plant used 
in the area was entered as point data, and then these 
13 ES parameters provided by the woody plants were 
entered as another point data. In the program, the 
network map was obtained by creating connections 
by associating ES and plants as point data with each 
other according to their contributions. To find the 
importance of ES, the centrality degree algorithm 
(number of connections) value was examined. A 
high value means that the contribution order provid-
ed is high. By evaluating all the data obtained, the 
highest value ES provided by all plants in the park 
were extracted (Fig. 3).

Results

The plant taxa identified in the research area are 
listed in Table 1. In this context, there are 49 taxa be-
longing to 21 families, 10 of which are native and 39 
of which are exotic plants. In terms of species diver-
sity, broad-leaved trees and shrubs have the highest 
diversity and conifers have the lowest diversity. Hier-
archical clustering analysis was performed by taking 
into account the ES provided by the woody plants 
identified in the park area. Hierarchical clustering anal-
ysis was performed based on the ES provided by the 

woody taxa identified in the park area and their pres-
ence status (1/0). According to the map and dendo-
gram, taxa are found in 9 spaces in the park in the 
first group and the number of taxa found in the area 
is 24. These are: Acer negundo, Aesculus hippocastanum, 
Quercus robur, Salix babylonica, Tilia tomentosa, Catalpa 
bignonioides, Cupressocyparis leylandii, Eleagnus angusti-
folia, Fraxinus excelsior, Juglans regia, Platanus orientalis, 
Populus alba, Prunus avium, Prunus ceracifera ‘Pissardii 
Nigra’, Acer platanoides, Cedrus libani, Elaeagnus pun-
gens, Morus alba, Prunus serrulata ‘Kanzan’, Robinia 
pseudoacacia, Aesculus carnea, Malus floribunda, Picea 
pungens ‘Glauca’, Picea pungens (Fig. 4).

Regarding the species distribution in the area in 
general, it can be said that the species are mostly 
seen in green spaces, around the pond, square and 
playground areas (Fig. 5). As part of the research, the 
taxa studied in the first group were concentrated in 
red areas on the distribution map made with hot spot 
cluster analysis, and these areas were formed by the 
square, parking area and green area areas, followed 
by picnic areas. It is possible to say that the red area 
has more plant diversity and thus is the region that 
provides the most ES.

When a general evaluation is made, it can be said 
that the woody plants in the park provide Provi-
sioning Services in terms of food (49%), biological 
raw materials (55%), decorative resources (20%) 
and medical products (59%), Regulating Services in 
terms of climate and air quality regulation (78%), 
erosion prevention (86%) and pollination (84%), 
Supporting Services in terms of soil formation (69%) 
and providing habitat (59%), and Cultural Servic-
es in terms of recreation (76%), inspiration value 
(12%), sense of place (31%) and cultural heritage 
value (6%) (Fig. 6).

If the ES provided by the taxa concentrated in red 
area and analyzed in the first group with the dendo-
gram are mentioned separately, it can be said that 
the species forming the first group have important 
contributions to the area in terms of providing Food 
(Acer negundo, Aesculus hippocastanum, Eleagnus pun-
gens, Eleagnus angustifolia, Fraxinus excelsior, Juglans re-
gia, Malus floribunda, Morus alba, Picea pungens, Prunus 
ceracifera, Prunus avium, Prunus serrulata, Quercus robur, 
Robinia pseudoacacia, Tilia tomentosa), Biological raw 
material (Acer negundo, Acer platanoides, Aesculus hip-
pocastanum,Catalpa bignonoides, Cedrus libani, Cuppres-
sus arizonica, Eleagnus angustifolia, Fraxinus excelsior, 
Juglans regia, Morus alba, Picea pungens, Platanus orien-
talis, Populus alba, Prunus avium, Quercus robur, Robinia 
pseudoacacia, Salix babylonic, Tilia tomentosa). While 
almost all of the taxa forming this group contribute 
to the aesthetic value of the park within CES; only 
Cedrus libani and Platanus orientalis have cultural her-
itage value.

Fig. 3. Flowchart of the method
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Table 1. Plant taxa list determined in Çankırı urban park

Plant taxa
Abbreviation Status Family Presence in spaces 

(%)
Number of ES 

providedConifers
Cedrus libani A. Rich. Cede Exotic Pinaceae 11 8
Cuppressus arizonica Greene Cuar Exotic Cupressaceae 11 7
xCuppressociparis leylandii (A.B.Jacks. & Dallim.) Farjon Cule Exotic Cupressaceae 44 3
Picea pungens Engelm. Pipu Exotic Pinaceae 56 6
Picea pungens Engelm. ‘Glauca’ Pipug Exotic Pinaceae 11 7
Pinus nigra Arnold subsp. pallasiana (Lamb.) Holmboe Pini Native Pinaceae 11 7
Platycladus orientalis (L.) Franco Plaor Exotic Cupressaceae 67 6

Deciduous
Acer negundo L. Acne Exotic Sapindaceae 33 10
Acer platanoides L. Acpl Exotic Sapindaceae 22 8
Aesculus carnea Hayne. Aeca Exotic Sapindaceae 33 6
Aesculus hipocastanum L. Aehi Native Sapindaceae 11 10
Catalpa bignonioides Walt. Cabi Exotic Bignoniaceae 22 9
Eleagnus angustifolia L. Elan Native Elaeagnaceae 44 8
Fraxinus excelsior L. Frex Native Oleaceae 44 9
Juglans regia L. Jure Native Juglandaceae 11 9
Malus floribunda Siebold. ex Van Houtte. Mafl Exotic Rosaceae 11 6
Morus alba L. Moal Native Moraceae 22 9
Morus alba L. ‘Pendula’ Moalp Exotic Moraceae 22 6
Platanus orientalis L. Plor Exotic Platanaceae 56 9
Populus alba L. Poal Native Salicaceae 22 9
Prunus avium L. Prav Native Rosaceae 11 9
Prunus ceracifera Rehd. ‘Pissardii Nigra’ Prce Exotic Rosaceae 56 9
Prunus serrulata Lindl. ‘Kanzan’ Prse Exotic Rosaceae 33 8
Quercus robur L. Quro Exotic Fagaceae 22 10
Robinia pseudoacacia L. Rops Exotic Leguminosae 44 8
Salix alba L. Saal Exotic Salicaceae 22 7
Salix babylonica L. Saba Exotic Salicaceae 11 10
Tilia tomentosa Moench Tito Exotic Tiliaceae 11 10

Shrubs
Berberis thunbergii ‘Atropurpurea’ L. Beth Exotic Berberidaceae 78 8
Chaenomeles japonica (Thunb.) Lindl. & Spach Chja Exotic Rosaceae 11 5
Elaeagnus pungens Thunb. Elpu Native Elaeagnaceae 44 8
Euonymus japonica L. Euja Exotic Celastraceae 22 4
Forsyhtia x intermedia Zabel Foin Exotic Oleaceae 33 5
Gaura lindheimeri Engelm. & A. Gray Gali Exotic Onagraceae 11 4
Juniperus sabina  L. Jusa Exotic Cupressaceae 44 4
Juniperus oxycedrus L. Juox Exotic Cupressaceae 44 5
Pyracantha coccinea Roemer Pyco Exotic Rosaceae 78 6
Rosa sp. L. Rosp Cultivar Rosaceae 33 6
Senecio cineraria DC Seci Exotic Leguminosae 11 4
Syringa vulgaris L. Syvu Exotic Oleaceae 56 5
Weigela florida (Bunge) A. DC. Wefl Exotic Caprifoliaceae 22 4
Tamarix smyrnensis Bunge Tasm Native Tamaricaceae 11 6
Vibirnum opulus L. Viop Exotic Caprifoliaceae 11 6

Climbing and groundcover plants
Hedera helix L. Hehe Exotic Araliaceae 22 6
Lavandula angustifolia L. Laan Exotic Lamiaceae 22 7
Jasminum nudiflorum Lindl. Janu Exotic Oleaceae 11 3
Juniperus horizantalis Moench Juho Exotic Cupressaceae 22 4
Lonicera japonica Thunb. Loja Exotic Cupressaceae 11 5
Parthenocissus quinquefolia L. Planch Paqu Exotic Vitaceae 22 6
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The taxa that provide opportunities for recrea-
tional and educational activities that provide social 
benefits for the people of the city in the park area 
are as follows: Acer negundo, Aesculus hippocastanum, 
Quercus robur, Salix babylonica, Tilia tomentosa, Catalpa 
bignonioides, Eleagnus angustifolia, Fraxinus excelsior, Jug-
lans regia, Platanus orientalis, Populus alba, Prunus avi-
um, Prunus ceracifera ‘Pissardii Nigra’, Acer platanoides, 
Cedrus libani, Elaeagnus pungens, Morus alba, Prunus ser-
rulata ‘Kanzan’, Robinia pseudoacacia, Aesculus carnea, 
Malus floribunda, Picea pungens ‘Glauca’, Picea pungens.

It was observed that all taxa in this group contrib-
ute to almost all of the supporting ES as an element 
of biological benefit, while Acer negundo, Aesculus hip-
pocastanum, Quercus robur, Salix babylonica, Tilia tomen-
tosa, Catalpa bignonioides, Eleagnus angustifolia, Fraxinus 
excelsior, Platanus orientalis, Populus alba, Prunus avium, 
Prunus ceracifera, Acer platanoides, Cedrus libani, Elaeag-
nus pungens, Morus alba, Prunus serrulata, Robinia pseu-
doacacia, Aesculus carnea, Malus floribunda, Picea pungens 
‘Glauca’, Picea pungens species contribute to soil de-
velopment. 24 taxa contribute to habitat provision 
as well.

Fig. 4. Dendrogram and map of hierarchical and hot spot cluster analysis
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In terms of climatic benefits, it can be stated that 
the identified species have effects such as regulating 
air quality, reducing air pollution, and creating dust 
and noise barriers. In the literature, it is noted that 
especially broad-leaved and coniferous trees contrib-
ute more in terms of air quality regulation services 
(Bolund & Hunhammar, 1999). In this context, Acer 
negundo, Aesculus hippocastanum, Quercus robur, Salix 
babylonica, Tilia tomentosa, Catalpa bignonioides, Elea-
gnus angustifolia, Fraxinus excelsior, Juglans regia, Pop-
ulus alba, Prunus ceracifera ‘Pissardii Nigra’, Acer pla-
tanoides, Cedrus libani, Elaeagnus pungens, Morus alba, 
Prunus serrulata ‘Kanzan’, Robinia pseudoacacia, Aescu-
lus carnea, species are determinant. A network map 
was created to find out which of the ES provided by 

all plants contributes more. The centrality analysis of 
ES in the park is given in Fig. 7.

The centrality degree value has been considered to 
highlight the importance of ES provided by plants in 
the park area. With 41 centrality degree scores, the 
most important services in the park were pollination 
and erosion control. Landscape plants used to ensure 

Fig. 6. ES rates provided by plant taxa in Çankırı urban park

Fig. 5. Distribution of taxa diversity by the spaces in the 
park area

Fig. 7. Centrality analysis of ES in the park
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the continuity of pollination in urban areas are very 
important. Some studies have shown that the variety 
and abundance of woody plants has a positive effect 
on pollination function (Pardee & Philpott, 2014; 
Somme et al., 2016). In this context, urban parks, 
as man-made green spaces, constitute a source for 
many pollinators. The ES provided by plants were 
found to be in the form of recreation and education, 
soil improvement, air quality, habitat, biological raw 
material, biochemical and medicinal products, food, 
sense of place, decorative resources, inspirational 
value, cultural heritage in order from increasing to 
decreasing degrees of centrality.

Discussions

In this study, which addressed Çankırı urban 
park, which constitutes the largest park area in 
Çankırı green space system, was examined, it was 
determined that the tree species used in the urban 
park provide many social, aesthetic, climatic, ecolog-
ical and economic benefits to the urban ecosystem 
by provisioning, regulating, supporting and cultural 
services.

When we look at the spatial distribution of the 
plant species used in the park area, it is seen that 
there is no balanced distribution, and the plant di-
versity is mostly met from the square, green space, 
parking area and a little picnic area, which causes the 
ES provided from the area to be limited. It should 
be taken care of the balanced distribution of plants 
that provide high levels of ES in the park across the 
area. The benefits of tree species in urban parks are 
described as improving environmental quality, con-
tributing to the physical and mental health of urban 
people, creating aesthetic values with plant composi-
tions, improving visual quality, creating micro-condi-
tioning, dust retention, reducing air pollution, con-
trolling noise and creating habitats for species within 
urban environments (Sarı et al., 2020).

In this study, it was revealed that the woody 
plants used in Çankırı urban park contribute high-
ly to the ecosystem in terms of pollination, erosion 
control, recreation and education, soil and air quality 
improvement and habitat provision. Indeed, riparian 
areas provide ES such as preventing erosion and pro-
viding habitat with their vegetation. The ecosystem 
contributions provided by the park located next to 
the river were found to support the results obtained 
in the research. The fact that the city park is located 
near the Riparian zone reveals that the area is open 
to the development of vegetation. An ecological buff-
er should be created by increasing the use of Tamarix 
smyrnensis and Elaeagnus angustifolia species in the riv-
er vegetation in the park. Plant species belonging to 
the natural vegetation of the city should be included 

in the park. The low resistance of plant species due 
to the salty soil structure of the area is one of the 
features that negatively affect vegetation. In this 
respect, it is very important to ensure a balance in 
plant distribution by considering ES characteristics 
in plant design applications to be made in city parks.

In the inventory study conducted in the park area, 
39 species were found to be exotic origin. This situ-
ation shows that aesthetic purposes are prioritized 
especially in plant selection. Çorbacı et al. (2022) 
stated in his research that the abundance of exotic 
plants poses great risks for the sustainability of natu-
ral ecosystems. On the other hand, the use of natural 
species will contribute to urban identity (Karaşah & 
Sarı, 2018) and urban ES.

Wang et al. (2011) stated in their research that 
exotic plant species can cause invasiveness and habi-
tat loss of native species and this can cause economic 
losses or some health problems on humans. Babaç 
(2004) stated that the plant species in Çankırı prov-
ince are Acer hyracanum Fisch Et. Mey. subsp. hyraca-
num Fisch Et. Mey., Amygdalus orientalis Miler, Amyg-
dalus x balansae Boiss., Crataegus x bornmuelleri Zabel, 
Elaeagnus angustifolia L., Pistacia atlantica Desf., Pyrus 
communis  L.  subsp.  communis  L., Tamarix smyrnen-
sis  Bunge, Ulmus minor  Miller  subsp.  minor  Miller. 
These plant species should be included in the plant-
ing design of the park. It is possible to say that the 
trees used in the park are also a source of various raw 
materials (such as wood, fiber, organic products), but 
since they are used in urban areas mostly for their 
aesthetic properties, it is not possible to evaluate 
them with their raw material properties.

Many of the exotic ornamental plants used in ur-
ban areas can also create habitats for other creatures. 
They provide shelters, feeding and breeding areas 
for organisms living in these environments, thanks 
to many micro-habitat structures such as leafy and 
coniferous tree species, pebbles, shell pockets, cracks 
and crevices, resin and tree own waters, found in the 
bodies of some tree and bush species (Bütler et al., 
2013). Some species can only survive in certain mi-
crohabitat environments. For this reason, the more 
microhabitat structures many woody plants and es-
pecially trees have, the greater the diversity of liv-
ing things they contain. However, as trees age, the 
microhabitat structures on them increase and thus 
provide ES to more living things (Güzel, 2023; Sarı 
& Karaşah, 2023). In this context, the taxa in Çankırı 
urban park will contribute more to the ecosystem as 
potential habitat trees for the coming years.

Urban green spaces are important areas in cities 
that contribute to mitigating the effects of climate 
change, cleaning the air and reducing the effects of 
thermal radiation. Air pollution can result in polluted 
soils (Davidson et al., 2006), surface waters (Le Pape 
et al., 2012) and groundwater (Gallo et al., 2012) in 
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urban areas. There is a need to include more ES in 
urban management plans and to create guidelines for 
planning urban green infrastructure systems such as 
urban parks and street trees. Scholz et al. (2018) re-
ported that the most important ES provided by street 
trees in Duisburg (Germany) are primarily the re-
moval of 16% of city emissions of particulate matter 
and the reduction of 58% of thermal radiation. In the 
literature, it has been noted that especially broad-
leaved and coniferous trees contribute more in terms 
of air quality regulating services (Bolund & Hun-
hammar, 1999). However, it is known that plants 
provide soil stabilization mostly through their root 
structures (Arkun et al., 2014). When the individual 
characteristics of woody plants in Çankırı urban park 
are analyzed based on literature, it can be said that 
they provide high ES in terms of regulating servic-
es. In the continuation of this study, it will be possi-
ble to conduct field studies on the services provided 
by woody plants in the park area against the urban 
heat island effect with carbon and particle emission 
measurements.

Excessive use of invasive and allergenic plant spe-
cies in urban parks negatively affects urban ES. Sarı 
et al. (2020) found that species such as Populus nigra 
and Robinia pseudoacacia were used in the park, while 
Ailanthus altissima (invasive, poisonous and allergen-
ic) was found to be present in the area although it was 
not planted. This deteriorates the aesthetics of the 
urban landscape, damages the natural ecosystem and 
increases maintenance costs. Similarly, Cariñanos et 
al. (2020) tried to analyze the effect that air pollut-
ants have on pollen emissions of Platanus x hispanica 
Mill. ex Münchh tree (London-plane tree) in urban 
environment. Invasive, poisonous and allergenic spe-
cies damage ES as they negatively affect the balance 
of the natural ecosystem and the spread of native 
species, and the use of plants with allergenic proper-
ties may also pose a threat to public health. As well 
as, Roman et al. (2021) examine the central role of 
human perception in the interpretation of ecosystem 
services and disservices, as well as species selection 
and local conservation concerns. In particular, they 
discuss the stereotype that ‘everyone likes trees’.

Both in studies conducted in Europe (Kiss et al., 
2015) and in Türkiye, databases of plant inventories 
of cities are not at a sufficient level. For this reason, 
it will be necessary to carry out plant inventories of 
cities and transfer them to digital media by map-
ping and digitalizing them in order to benefit more 
from ES in cities. Another study, Bilgili et al. (2012) 
concluded that digitizing the road trees in Çankırı 
city center and evaluating the plant material within 
the scope of the manageability of green areas based 
on geographical information systems provides im-
portant information to local managers in the man-
agement of plant material. As a matter of fact, this 

study concluded that plant use evaluation should be 
developed using different technological methods in 
addition to GIS.

Conclusion

ES provide many benefits to humans from natural 
systems. In order to benefit from these services, it is 
important to develop vegetation in green areas that 
support biodiversity. There are many ES provided by 
plants. CES that provide aesthetic value and provi-
sioning services that provide food or pharmaceuti-
cal raw materials can be given as examples to these 
services.

Woody plants provide a wide range of ES. There-
fore, it is important to consider the qualities of these 
taxa in planning healthy and sustainable environ-
ments and to evaluate them in planting design strat-
egies. Especially in urban areas, it is necessary to 
know which ES plant species provide in order to cre-
ate planting designs that are resistant to the effects 
of global climate change and to make the right plant 
choices in designs that support green infrastructures.

It has been observed that the plant species used 
in Çankırı urban park are mostly composed of exotic 
species. In order to provide more and more effective 
ES from woody plants in urban parks, more natural 
species should be used. It should also be kept in mind 
that urban parks located near the riparian zone will 
make important contributions to the development of 
natural vegetation in the area, support urban ES and 
urban identity. Although pollination, erosion control 
and recreational services may be the most impor-
tant services in park areas near the riparian zones, a 
balance in species distribution should be ensured in 
order to provide all ES effectively from urban parks. 
In this sense, the issue of ES should be taken into 
account at the landscape design stage of urban parks, 
and the selection and distribution of woody species 
should be realized accordingly.

However, the inclusion of potential disservices 
(eg. pollen allergenicity, toxicity) in future urban park 
planting design projects are extremely important in 
depends of Ecosystem Disservices. It is thought that 
the findings obtained in this study will guide future 
studies to follow the temporal change and develop-
ment of ES provided by urban plants.
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