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Nadežda Hristivoje Stojanović1*, Mirjana Mihailo Tešić1, Biljana Stanislav Jović1, Aleksandar Zoran Lisica1

The aesthetic quality of the roadside environment represents an important component of the overall experience of 
the urban landscape, with greenery along major urban roads playing a significant role in shaping the visual scene and 
the perception of this space. Although numerous studies have confirmed the importance of greenery for the visual 
perception of urban spaces, relatively few studies have quantitatively examined the combined effects of the percentage 
cover of different plant categories and dendrological structure on the perceived aesthetic quality of roadside greenery. 
This study aimed to determine, based on respondents' visual perception, the relationship between the aesthetic quality 
of roadside greenery in Belgrade and the presence of different categories of plant material, as well as its dendrological 
structure. A combined quantitative holistic technique was applied in this study. The research included 38 green spaces 
located along 15 major urban roads, which were evaluated by 75 respondents divided into 3 groups according to their 
professional background (landscape architects, students and respondents from other professions). Descriptive statistics, 
one-way analysis of variance (ANOVA), Tukey's HSD test, and Pearson correlation analysis were used for data analysis. 
The results show that the percentage cover of different plant categories significantly influences visual perception, with 
green spaces containing 30–90% tree and shrub cover achieving the highest mean aesthetic quality score (5.80). It was 
also found that the aesthetic quality of roadside greenery increases statistically significantly with the number of different 
tree and shrub taxa (r=0.37; p=0.02), whereas uniform vegetation appears monotonous and less visually appealing.  A 
total of 104 woody taxa were recorded in the studied green spaces (67 tree taxa and 37 shrub taxa), including 12 taxa 
belonging to the subdivision Pinophyta and 92 taxa belonging to the subdivision Magnoliophyta. The results indicate that 
the identified dendrological diversity and structure of roadside greenery are important not only from the perspective of 
aesthetic quality, but also in terms of providing numerous ecosystem services. The original contribution of this study lies 
in the quantitative linking of the dendrological characteristics of roadside greenery with users' visual perception. The 
obtained results provide a useful basis for urban forestry practice, as they may support species selection, enhancement 
of dendrological diversity, reconstruction of existing roadside greenery, and planning of new roadside plantings, to 
improve the visual quality of urban space, conserve biodiversity, and enhancing the quality of the urban environment. 
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Abstract

INTRODUCTION

Many evaluations of the aesthetic quality of landscapes, 
or of the scenic beauty formed by a particular landscape, 
are derived from psychological theory and focus on the 
psychological processes of the individual evaluator. In the 
process of landscape evaluation, the observer or user 
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effectively acts as a measuring instrument that perceives, 
interprets, evaluates, and articulates the value of its visual 
(aesthetic) quality (Hull et al. 1992). The evaluation therefore 
reflects the experience of the observer, which is also 
influenced by their prior knowledge and personal experience 
(Appleton 1996). For these reasons, aesthetic experience and 
visual landscape perception are highly complex phenomena.
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Despite this complexity, numerous studies have 
addressed the evaluation of visual (aesthetic) and scenic 
quality of landscapes or their components, including 
forests, parks, and greenery along traffic corridors, among 
others (Brunsen and Shelby 1992, Karjalainen 1996, Clay 
and Daniel 2000, Akbar et al. 2003, Chen et al. 2009, 
Gunnarsson et al. 2017, Southon et al. 2017, Peng et al. 
2025, Zhang and Wu 2025).

Many of these studies place particular emphasis on the 
aesthetic quality of plant species themselves as important 
visual elements of the landscape. It has been observed 
that merely viewing landscapes dominated by plants can 
significantly reduce feelings of fear and have a positive 
effect by evoking a sense of attraction and delight in the 
observer (Ulrich 1979). Amir and Gidalison (1990) also 
state that the presence of plant material has a significant 
influence on the overall aesthetic experience of the 
landscape, which is directly related to human perception 
of the colour, structure, form, and mass of plant material.

Nelson (1976) likewise emphasises that the 
fundamental elements of aesthetics—line, form, colour, 
and texture—are strongly associated with greenery, which 
is particularly evident in urban landscapes. In addition, 
greenery possesses further aesthetic characteristics, such 
as silhouette, sculptural quality, reflection, dispersion, 
and geometry. Appleyard (1980) notes that urban 
greenery, particularly where trees and shrubs are strongly 
represented, can be used as an ornament or decorative 
element. The special importance of the aesthetic values of 
plants is also reflected in the formation of the city image 
(Anastasijević and Vratuša 1999). Plants also serve as a 
visual symbol of naturalness within the urban environment.

Roads represent some of the most significant spatial 
elements in landscape perception, particularly in urban 
landscapes, and they often provide the first impression 
of a landscape (Junta de Andalucía 2009, Girot 2010). 
Studies on the visual (aesthetic) quality and scenic beauty 
of the road environment have also identified a relationship 
with the presence of roadside greenery, highlighting the 
importance of plant material for the overall aesthetic 
experience (Drottenborg 1999). It has been established 
that greenery along urban traffic corridors, in particular, 
creates a sense of safety, satisfaction, and mental 
relaxation among observers, due to its inherent capacity 
for the aesthetic absorption of urban development (Jacobs 
and Way 1969).

In order to integrate the aesthetic (visual) quality of 
roadside greenery into management programmes, it is 
essential to record the opinions and preferences of users 
themselves (Stojanovic 2016). The information obtained in 
this way can be useful for analysing the current condition of 
roadside greenery, as well as for defining broad foundations 
for its effective management (Akbar et al. 2003).

In contemporary landscape conceptualisation, as 
promoted by the European Landscape Convention (Council 
of Europe 2000), a perceptual approach to determining 
aesthetic (visual) landscape quality is of exceptional 
importance. 

Although numerous studies have analysed the effects 
of vegetation presence, biodiversity, plant structure, 
and colour on aesthetic preferences and the restorative 
potential of urban green spaces (Gunnarsson et al. 2017, 
Peng et al. 2025, Zhang and Wu 2025), considerably 
fewer studies have focused specifically on greenery along 
urban roads, particularly on its dendrological structure 
as a factor influencing aesthetic quality. Existing research 
has most often addressed the general presence of 
vegetation or individual visual attributes, while studies 
that quantitatively link the percentage cover of different 
categories of plant material and species composition with 
users' perceptions in the context of roadside greenery are 
rare. This study contributes to the contemporary literature 
by integrating visual assessment methods with analyses 
of the dendrological structure of roadside greenery, 
thereby providing a scientifically grounded basis for the 
planning and management of urban roadside greenery in 
accordance with the principles of urban forestry and users' 
preferences.

The aim of this study is to determine, based on 
respondents’ visual perception, the relationship between 
the aesthetic (visual) quality of roadside greenery in the 
Belgrade area and the presence or absence of different 
categories of plant material, as well as their composition. 
The study is based on the assumption that the aesthetic 
quality of roadside greenery depends on the percentage 
of coverage by different plant categories, as well as on the 
composition of plant material (dendrological structure). 
The results of this research provide a basis for integrating 
users’ attitudes into the planning and management 
processes of road and road network greening.

The methodological approach applied in this study has 
direct practical relevance for urban forestry, as it enables 
the linking of users' visual perception with the structural 
and dendrological characteristics of roadside greenery. By 
quantifying the proportion of different categories of plant 
material and analysing their relationship with respondents' 
aesthetic preferences, parameters are obtained that can 
serve as a basis for species selection, reconstruction of 
existing roadside vegetation, and planning of new plantings 
along urban roads. In this way, the results of this research 
contribute to the development of management strategies 
that, in addition to ecological and functional requirements, 
also take into account the visual and psychological needs 
of urban space users.

MATERIALS AND METHODS

For the purposes of investigating the aesthetic (visual) 
quality of roadside greenery in the Belgrade area, and 
based on the studies by Daniel and Vining (1983) and 
Akbar et al. (2003), a combined quantitative holistic 
evaluation technique was developed and applied, in 
which the final assessment of the aesthetic (visual) quality 
of the landscape as a scene represents the result of the 
observers’ (respondents’) perception. According to Daniel 
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and Boster (1976) and Daniel (2001), the conceptualisation 
of visual (aesthetic) quality (scenic beauty) is based on 
the premise that beauty is an interactive concept. It is 
neither solely an aesthetic experience of the observer nor 
merely an inherent property of the landscape, but rather 
a conclusion derived from the observer’s judgement in 
response to their aesthetic experience.

The combined quantitative holistic evaluation 
technique used to assess the aesthetic (visual) quality 
of roadside greenery involves the systematisation of 
research procedures through a sequence of steps and the 
application of a quantitative research technique.

1) Identification of homogeneous landscapes or 
landscape units. Daniel and Boster (1976) note that, for 
the purposes of studying the visual quality of a landscape 
as a whole or its component parts, it is important that the 
selected landscapes or landscape units being compared 
are homogeneous in nature. Researchers have employed 
various techniques to select homogeneous landscapes. 
Arriaza et al. (2004), in their studies, used landscape 
elements or specific patterns of land use and landscape 
structure. Meitner and Daniel (1997) applied the dominant 
plant species to divide a given area into homogeneous 
units. In the context of investigating the aesthetic quality of 
roadside greenery in the Belgrade area, the identification 
of homogeneous units took into account green spaces that 
form part of the natural plant cover along major traffic 
routes in Belgrade, located directly adjacent to the roads, 
which perform certain landscape functions.

2) Interpretation of the landscape under evaluation. 
Landscape interpretation can be conducted through on-
site evaluation or by presenting slides, photographs, 
or short films to respondents (Akbar et al. 2003). When 
selecting and choosing photographs for presentation, 
there is a potential risk of unintentionally introducing the 
researcher’s biases or professional competencies. Daniel 
and Boster (1976) note that an appropriate photograph 
can be selected either based on professional photographic 
criteria (composition, colour, etc.) or by random sampling. 
Following the identification of green spaces, photographs 
were taken according to a previously defined procedure 
(Meitner and Daniel 1997, Clay and Marsh 2001, Hall 
2001, Chen et al. 2009): (1) at a distance of 2–100 m, 
depending on the size of the green area; (2) during the 
hours of 10:00–15:00 under sunny conditions in summer; 
(3) from a height of 160 cm; (4) using a digital camera with 
a 35 mm camera body and a 50 mm lens set at an angle 
of approximately 30°. For each selected green space, one 
representative photograph was chosen that visually most 
adequately represents it.

3) Selection of respondents through the formation of 
homogeneous groups. Challenges may arise when selecting 
respondents, as their social and professional backgrounds 
can influence their judgement. Therefore, Daniel and 
Boster (1976) emphasise that, for research purposes, the 
formation of relatively homogeneous respondent groups 
of 20 to 30 individuals constitutes an appropriate sample. 
A total of 75 respondents participated in the questionnaire 
survey, divided into 3 relatively homogeneous groups of 25 

participants each: graduate landscape architects, students 
from various academic disciplines, and respondents from 
other professions whose occupations are not related 
to the planning and design of urban spaces (Stojanović 
2016). This sample structure was defined in accordance 
with the approach commonly applied in studies based on 
quantitative holistic evaluation techniques, according to 
which respondents' professional background is considered 
an important characteristic that may influence the 
assessment of the aesthetic (visual) quality of greenery. 
The respondents were surveyed electronically, and the 
questionnaire was distributed to a larger number of 
potential participants within each of the defined groups. 
For the purposes of statistical analysis, the first 25 fully 
completed questionnaires from each group were used, 
thereby ensuring a balanced sample. No specific inclusion 
or exclusion criteria were applied other than membership 
in one of the predefined respondent groups. All analysed 
questionnaires were completed in full, and therefore there 
were no missing data.

4) Evaluation and aggregation of individual 
assessments. Quantitative review – questionnaire. 
Respondents eva-luated photographs of roadside greenery, 
specifically its aesthetic (visual) quality, using a ten-point 
scale in which the levels of aesthetic value were defined as 
follows: 1 – aesthetically unacceptable; 2 – bad; 3 – not nice;  
4 – moderate; 5 – moderately nice; 6 – nice; 7 – very nice; 
8 – expressive; 9 – exceptional; 10 – wonderful.

For the processing of data obtained through the 
questionnaire, descriptive statistics were applied. The 
assessment of the aesthetic (visual) quality of the 
examined roadside greenery was determined through the 
mean of individual respondents’ ratings collected using the 
questionnaire.

To examine differences in mean ratings of the aesthetic 
quality of roadside greenery in relation to the percentage 
coverage of different plant categories (100% tree and shrub 
cover; 30–90% tree and shrub cover; and over 95% grass 
cover), a one-way analysis of variance (ANOVA) was used. 
The significance of differences in aesthetic quality ratings 
along traffic corridors was determined using the Tukey HSD 
test. The correlation between the number of plant taxa in 
the investigated green spaces and their aesthetic (visual) 
quality ratings was examined using Pearson’s correlation 
coefficient.

The determination of the dendrological structure of the 
investigated green spaces was carried out by identifying 
woody taxa in the field. Identification of woody taxa was 
based on the literature: Krüssmann (1986), Vukićević 
(1996), Jovanović (2000), and Cvetičanin et al. (2016). 
Nomenclature follows Flora Europaea (Flora Europaea 
Database) and GRIN Taxonomy for Plants.

Within the territory of Belgrade (according to the 
boundaries defined by the Belgrade Master Plan 2021), a 
total of 15 major urban roads were identified, along which 
38 green spaces were selected for the assessment of the 
aesthetic quality of roadside greenery (Figure 1). The 
appearance of the green spaces included in the study is 
presented in Figure 2.
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Figure 2. Investigated green spaces along major urban traffic corridors in Belgrade.

Figure 1. Map showing the locations of the investigated green spaces.
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RESULTS AND DISCUSSION 

An overview of the mean aesthetic quality scores, the 
dendrological structure of the 38 selected green spaces, 
and the percentage cover of different plant categories is 
presented in Table 1.

Influence of Green Space Coverage on the Visual Quality of 
the Investigated Roadside Greenery

This study examined the influence of green space 
coverage—fully covered by trees and shrubs (100%), 
partially covered by trees and shrubs (30–90%), and more 
than 95% covered by grass—along traffic corridors on the 
assessment of their aesthetic quality.

№ Plant cover (%), dendrological structure, number of species and aesthetic quality of roadside green spaces

01
PC: T:0.00; TS:100; S:0.00; G:0.00; P:0.00 AQ: S:3.12; L:3.48; O:3.28; AS - 3.29 NS: 08
DS: Acer negundoL., Cornus sanguinea L., Crataegus monogyna Jacq., Morus alba L., Prunus cerasifera Ehrh., Robinia pseudoacacia 
L., Sambucus nigra L. and Ulmus minor Mill.

02

PC: T:3.07; TS:35.23; S:2.70; G:4.20; P:54.80 AQ: S:4.44; L:5.12; O:4.44; AS - 4.67 NS: 13
DC: Betula pendula Roth, Cotoneaster horizontalis Decne., Forsythia ×intermedia Zabel, Forsythia viridissima Lindl., Hibiscus syriacus 
L., Ligustrum ovalifolium Hassk., Maclura pomifera (Raf.) C. K. Schneid., Pyracantha coccinea M. Roem., Robinia pseudoacacia L., 
Sambucus nigra L., Syringa vulgaris L., Tilia caucasica Rupr. and Tilia × euchlora K. 

03

PC: T:0.00; TS:66.23; S:0.00; G:33.77; P:0.00 AQ: S:5.24; L:5.72; O:5.56; AS - 5.51 NS: 14
DS: Acer pseudoplatanus L., Cercis siliquastrum L., Chaenomeles japonica (Thunb.) Lindl. ex Spach, Forsythia ×intermedia Zabel, 
Forsythia suspensa (Thunb.) Vahl, Hibiscus syriacus L., Koelreuteria paniculata Laxm., Ligustrum ovalifolium Hassk., Pinus nigra 
J.F.Arnold, Platanus × acerifolia (Aiton) Willd., Rosa canina L., Spiraea × vanhouttei (Briot) Carriere, Symphoricarpos albus (L.) S. F. 
Blake and Thuja orientalis L.

04
PC: T:0.00; TS:52.63; S:0.00; G:47.37; P:0.00 AQ: S:2.96; L:3.68; O:2.84; AS – 3.16 NS: 02
DS: Acer negundo L. and Hibiscus syriacus L.

05
PC: T:0.00; TS:100; S:0.00; G:0.00; P:0.00 AQ: S:3.00; L:3.60; O:2.88; AS – 3.16 NS: 09
DS: Acer negundo L., Аcer pseudoplatanus L., Fraxinus pennsylvanica Marshall, Juglans regia L., Populus euramericana Guinier, 
Prunus cerasifera Ehrh., Quercus robur L., Sambucus nigra L. and Ulmus laevis Pall.

06
PC: T:60.89; TS:23.15; S:0.00; G:15.96; P:0.00 AQ: S:5.64; L:6.80; O:4.96; AS – 5.80 NS: 02
DS: Aesculus hippocastanum L. and Ligustrum ovalifolium Hassk.

07
PC: T:42.88; TS:48.03; S:0.00; G:8.11; P:0.98 AQ: S:5.92; L:6.60; O:5.08; R – 5.87 NS: 10
DS: Acer platanoides L., Acer pseudoplatanus L., Acer tataricum L., Aesculus hippocastanum L., Betula pendula Roth, Lonicera pileata 
Oliv., Sorbus scandica (L.) Fr., Platanus × acerifolia (Aiton) Willd., Taxus baccata L. and Thuja orientalis L.

08
PC: T:7.14; TS:26.77; S:0.00; G:66.09; P:0.00 AS: S:5.72; L:6.76; O:6.36; AS – 6.28 NS: 10
DS: Acer negundo L., Euonymus japonicus Thunb., Juglans regia L., Ligustrum ovalifolium Hassk., Populus nigra L., Thuja gigantea 
Nutt., Thuja orientalis L., Tilia tomentosa Moench, Spiraea ×vanhouttei (Briot) Carriere and Syringa vulgaris L.

09
PC: T:79.89; TS:0.00; S:0.00; G:20.11; P:0.00 AQ: S:5.32; L:6.72; O:6.32; AS – 6.12 NS: 05
DS: Acer negundo L., Fagus moesiaca (K. Malý) Czeczott, Ligustrum ovalifolium Hassk., Platanus ×acerifolia (Aiton) Willd. and 
Populus alba L.

10
PC: T:39.64; TS:0.00; S:0.00; G:38.94; P:21.42 AQ: S:6.88; L:6.16; O:6.24; AS – 6.43 NS: 07
DS: Acer platanoides L., Fraxinus lanceolata Borkh., Fraxinus ornus L., Prunus avium (L.) L., Prunus cerasifera Ehrh., Robinia 
pseudoacacia L. and Salix alba L.

11
PC: T:0.00; TS:100; S:0.00; G:0.00; P:0.00; AQ: S:3.80; L:4.24; O:3.80; AS – 3.95 NS: 04
DS: Populus alba L.,  Populus nigra L., Robinia pseudoacacia L. and Rhus typhina L.

12

PC: T:28.25; TS:46.05; S:0.00; G:14.02; P:11.68 AQ: S:5.68; L:5.92; O:5.20; AS – 5.60 NS: 12
DS: Acer pseudoplatanus L., Deutzia scabra Thunb., Forsythia ×intermedia Zabel, Forsythia suspensa (Thunb.) Vahl, Hibiscus 
syriacus L., Lonicera tatarica L., Philadelphus coronarius L., Platanus × acerifolia (Aiton) Willd., Spiraea × vanhouttei (Briot) Carriere, 
Symphoricarpos albus (L.) S. F. Blakе, Symphoricarpos orbiculatus Moench. and Syringa vulgaris L.

13

PC: T:72.76; TS:11.17; S:11.00; G:0.00; P:5.07 AQ: S:7.76; L:8.00; O:7.08; AS – 7.61 NS: 13
DS: Acer campestre L., Acer pseudoplatanus L., Acer pseudoplatanus ‘Atropurpureum’, Aesculus hippocastanum L., Catalpa 
bignonioides Walter, Chamaecyparis lawsoniana (A. Murray) Parl., Cotoneaster horizontalis Decne., Philadelphus coronarius L., 
Platanus × acerifolia (Aiton) Willd., Pinus nigra J.F.Arnold, Pinus strobus L., Prunus cerasifera Ehrh. and Pseudotsuga menziesii (Mirb.) 
Franco.

14
PC: T:100; TS:0.00; S:0.00; G:0.00; P:0.00 AQ: S:8.04; L:8.48; O:7.72; AS – 8.08 NS: 09
DS: Acer negundo L., Acer platanoides L., Acer pseudoplatanus L., Cedrus atlantica (Endl.) G. Manetti ex Carrière, Gleditsia 
triacanthos L., Juglans regia L., Platanus × acerifolia (Aiton) Willd., Robinia pseudoacacia L. and Tilia tomentosa Moench.

Table 1. Coverage, dendrological structure, and mean ratings of the aesthetic (visual) quality of roadside greenery.
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15
PC: T:0.00; TS:93.60; S:0.00; G:6.40; P:0.00 AQ: S:4.76; L:5.80; O:6.00; AS – 5.52 NS: 08
DS: Acer campestre L., Acer pseudoplatanus L., Gleditsia triacanthos L., Juglans regia L., Maclura pomifera (Raf.) C. K. Schneid., 
Prunus domestica L. subsp. insititia (L.) C. K. Schneid., Syringa vulgaris L. and Tilia caucasica Rupr.

16
PC: T:58.65; TS:37.63; S:0.00; G:3.72; P:0.00 AQ: S:3.72; L:4.04; O:3.32; AS – 3.69 NS: 08
DS: Ailanthus altissima (Mill.) Swingle, Acer pseudoplatanus L., Acer pseudoplatanus ‘Atropurpureum’, Juglans regia L., Prunus 
domestica L. subsp. insititia (L.) C. K. Schneid., Prunus cerasifera Ehrh., Robinia pseudoacacia L. and Syringa vulgaris L.

17
PC: T:58.41; TS:0.00; S:0.00; G:41.59; P:0.00 AQ: S:8.16; L:8.28; O:7.72; AS – 8.05 NS: 10
DS: Acer negundo L., Acer pseudoplatanus L., Betula pendula Roth, Corylus colurna L., Juglans regia L., Pinus nigra J.F.Arnold, Prunus 
cerasifera Ehrh., Quercus rubra L., Robinia pseudoacacia L. and Salix alba L.

18
PC: T:15.75; TS:37.93; S:0.00; G:40.52; P:5.8 AQ: S:6.76; L:7.16; O:5.72; AS – 6.55 NS: 08
DS: Acer platanoides L., Аcer pseudoplatanus L., Cedrus atlantica (Endl.) G. Manetti ex Carrière, Cornus sanguinea L., Crataegus 
monogyna Jacq., Fraxinus excelsior L., Robinia pseudoacacia L. and Tilia × euchlora K. Koch.

19
PC: T:1.91; TS:5.94; S:10.47; G:33.65; P:48.03 AQ: S: 2.40; L:3.76; O:3.60; AS – 3.25 NS: 04
DS: Crataegus monogyna Jacq., Prunus cerasus L., Robinia pseudoacacia L. and Rosa canina L.

20
PC: T:0.00; TS:90.83; S:0.00; G:6.12; P:3.05 AQ: S:4.68; L:5.44; O:4.64; AS – 4.92 NS: 10
DS: Ailanthus altissima (Mill.) Swingle, Acer negundo L., Juglans regia L., Populus alba L., Quercus cerris L., Prunus domestica L. 
subsp. insititia (L.) C. K. Schneid., Robinia pseudoacacia L., Salix alba L., Sambucus nigra L. and Ulmus minor Mill.

21

PC: T:0.00; TS:92.32; S:0.00; G:7.68; P:0.00 AQ: S:6.68; L:7.12; O:6.08; AS – 6.63 NS: 20
DS: Acer platanoides L., Acer pseudoplatanus L., Aesculus hippocastanum L., Cedrus atlantica (Endl.) G. Manetti ex Carrière, 
Cotoneaster horizontalis Decne., Forsythia ×intermedia Zabel, Gleditsia triacanthos L., Juglans regia L., Ligustrum ovalifolium Hassk., 
Ligustrum vulgare L., Juniperus virginiana L., Maclura pomifera (Raf.) C. K. Schneid., Picea abies (L.) H. Karst., Pinus nigra J.F.Arnold, 
Quercus rubra L., Spiraea ×vanhouttei (Briot) Carriere, Symphoricarpos albus (L.) S. F. Blake, Taxus baccata L., Tilia cordata Mill. and 
Tilia tomentosa Moench.

22

PC: T:16.31; TS:64.21; S:0.00; G:6.68; P:12.80 AQ: S:7.76; L:7.60; O:6.16; AS – 7.17 NS: 11
DS: Acer ginnala Maxim., Acer pseudoplatanus L., Berberis vulgaris L., Betula pendula Roth, Prunus cerasifera ‘Atropurpurea’, Prunus 
laurocerasus L., Pseudotsuga menziesii (Mirb.) Franco, Pyracantha coccinea M. Roem., Salix alba L., Syringa vulgaris L. and Tilia 
tomentosa Moench.

23
PC: T:83.09;TS:0.00; S:0.00; G:11.87; P:5.04 AQ: S:6.12; L:7.72; O:6.76; AS – 6.87 NS: 03
DS: Pinus nigra J.F.Arnold, Tilia cordata Mill. and Tilia tomentosa Moench.

24

PC: T:21.19; TS:19.05; S:3.39; G:22.75; P:33.62 AQ: 6.84; 7.64; 6.96; AS – 7.15 NS: 15
DS: Betula pendula Roth, Carpinus betulus L., Celtis occidentalis L., Corylus colurna L., Cotoneaster horizontalis Decne., Forsythia × 
intermedia Zabel, Forsythia suspensa (Thunb.) Vahl, Ligustrum ovalifolium Hassk., Magnolia ×soulangeana Soul.-Bod., Platanus × 
acerifolia (Aiton) Willd., Pinus nigra J.F.Arnold, Pinus strobus L., Pseudotsuga menziesii (Mirb.) Franco, Tamarix tetrandra Pall. ex M. 
Bieb. and Tilia tomentosa Moench.

25

PC: T:14.20; TS:31.62; S:0.00; G:20.20; P:33.98 AQ: S:5.68; L:5.90; O:5.52; AS – 5.70 NS: 11
DS: Acer saccharinum L., Cedrus atlantica (Endl.) G. Manetti ex Carrière, Cedrus deodara (Roxb. ex D. Don) G. Don, Juglans regia L., 
Koelreuteria paniculata Laxm., Philadelphus coronarius L., Platanus × acerifolia (Aiton) Willd., Tamarix tetrandra Pall. ex M. Bieb., 
Robinia pseudoacacia L., Tilia × euchlora K. Koch and Tilia tomentosa Moench.

26
PC: T:9.07; TS:27.20; S:6.84; G:56.89; P:0.00 AQ: S:4.84; L:4.48; O:3.92; AS – 4.41 NS: 09
DS: Ailanthus altissima (Mill.) Swingle, Acer negundo L., Celtis occidentalis L., Prunus cerasifera Ehrh., Pyracantha coccinea M. 
Roem., Robinia pseudoacacia L., Syringa vulgaris L., Thuja orientalis L. and Tilia cordata Mill.

27

PC: T:12.11; TS:28.29; S:4.31; G:15.69; P:39.60 AQ: S:5.28; L:5.00; O:4.36; AS – 4.88 NS: 12
DS: Acer negundo L., Acer platanoides L., Berberis vulgaris L., Berberis vulgaris ‘Atropurpurea’, Celtis occidentalis L., Forsythia × 
intermedia Zabel, Philadelphus coronarius L., Platanus ×acerifolia (Aiton) Willd., Prunus cerasifera Ehrh., Rhus typhina L., Spiraea × 
vanhouttei (Briot) Carriere and Tilia cordata Mill.

28
PC: T:51.55; TS:0.00; S:0.00; G:31.10; P:17.35 AQ: S:5.48; L:5.60; O:5.32; AS – 5.47 NS: 08
DS: Acer negundo L., Acer pseudoplatanus ‘Atropurpureum’, Gleditsia triacanthos L., Populus alba L., Populus simonii Carrière, 
Prunus cerasifera Ehrh., Ulmus laevis Pall. and Ulmus pumila L.

29
PC: T:100; TS:0.00; S:0.00; G:0.00; P:0.00 AQ: S:4.48; L:4.48; O:4.60; AS – 4.52 NS: 04
DS: Ailanthus altissima (Mill.) Swingle, Acer negundo L., Juglans regia L. and Platanus × acerifolia (Aiton) Willd.

30
PC: T:4.70; TS:0.00; S:0.00; G:95.30; P:0.00 AQ: S:1.68; L:1.76; O:2.04; AS – 1.83 NS: 04
Populus alba L.,  Populus nigra L., Robinia pseudoacacia L. and Rhus typhina L.

31
PC: T:0.00; TS:64.37; S:0.00; G:30.30; P:5.33; AQ: S:5.24; L:6.84; O:5.12; AS – 5.73 NS: 05
DS: Amorpha fruticosa L., Gleditsia triacanthos L., Maclura pomifera (Raf.) C.K. Schneid., Populus nigra ‘Italica’ and  Prunus cerasifera 
Ehrh.

Table 1. - (continue) - Coverage, dendrological structure, and mean ratings of the aesthetic (visual) quality of roadside greenery.

№ Plant cover (%), dendrological structure, number of species and aesthetic quality of roadside green spaces
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As shown in Table 2, green spaces with 30–90% tree 
and shrub cover received the highest mean aesthetic 
quality rating (5.80±1.22). Slightly lower mean ratings 
were observed for green spaces fully covered by trees and 
shrubs (100%) (4.86±1.75), while the lowest mean rating 
was assigned to green spaces covered predominantly by 
grass (1.69±0.19) (Figure 3).

After applying Levene’s test to examine the homogeneity 
of variance (Table 3) and confirming that the assumption of 
variance homogeneity was met (Sig., i.e., p=0.20, greater 
than 0.05), a one-way analysis of variance (ANOVA) 
revealed that the F statistic was significant at the 0.01 level 
(F=9.92, p<0.001), indicating that there are statistically 
significant differences in the mean aesthetic quality ratings 
of green spaces depending on their coverage by different 
categories of plant material.

The Tukey HSD test confirmed that significant differences 
exist between green spaces covered predominantly by grass 
and those fully covered by trees and shrubs (significance 
level 0.05, p=0.013), as well as between green spaces with 
30–90% coverage by trees, shrubs, and grass (significance 
level 0.01, p<0.001).

The lowest mean aesthetic quality rating was observed 
for grass-covered green spaces compared to those 
characterised by the presence of woody plants, which is 
consistent with the findings of Ulrich (1973), who reported 
that the absence of plant material reduces the overall 
aesthetic quality of green spaces, whereas the presence of 
plant material, particularly trees, positively influences the 
visual characteristics of the urban scene.

Thayer and Atwood (1978), in their study comparing 
pleasantness ratings for groups of slides depicting urban 

32
PC: T:0.00; TS:0.00; S:0.00; G:100; P:0.00 AQ: S:1.76; L:1.28; O:1.64; AS – 1.56 NS: 00
Without dendrological structure

33
PC: T:0.00; TS:18.99; S:2.93; G:48.34; P:29.74 AQ: S:7.20; L:4.96; O:3.48; AS – 5.21 NS: 10
DS: Amorpha fruticosa L., Acer pseudoplatanus L., Betula pendula Roth, Fraxinus angustifolia Vahl, Juglans regia L., Platanus × 
acerifolia (Aiton) Willd., Populus nigra L., Prunus cerasifera Ehrh., Salix alba L. and Tilia platyphyllos Scop.

34
PC: T:0.00; TS:42.56; S:8.53; G:48.91; P:0.00 AQ: S:5.92; L:6.88; O:6.08; AS – 6.29 NS: 08
DS: Celtis australis L., Celtis occidentalis L., Cercis siliquastrum L., Forsythia × intermedia Zabel, Hibiscus syriacus L., Mahonia 
aquifolium (Pursh) Nutt., Prunus laurocerasus L. and Taxus baccata L.

35

PC: T:46.63; TS:53.37; S:0.00; G:0.00; P:0.00 AQ: S:7.00; L:6.88; O:5.76; AS – 6.55 NS: 14
DS: Acer platanoides L., Acer pseudoplatanus L., Berberis vulgaris L., Cercis siliquastrum L., Celtis occidentalis L., Cotoneaster zabelii 
C. K. Schneid., Corylus colurna L., Fraxinus lanceolata Borkh., Koelreuteria paniculata Laxm., Philadelphus coronarius L., Pinus nigra 
J.F.Arnold, Populus alba L., Styphnolobium japonicum (L.) Schott and Tilia cordata Mill.

36
PC: T:0.00; TS:58.49; S:0.00; G:41.51; P:0.00 AQ: S:6.96; L:8.08; O:6.48; AS – 7.17 NS: 06
DS: Acer pseudoplatanus L., Berberis vulgaris L., Crataegus monogyna Jacq., Fraxinus excelsior L., Philadelphus coronarius L. and 
Syringa vulgaris L.

37

PC: T:41.83; TS:12.57; S:3.39; G:4.61; P:37.60  AQ: S:5.00; L:4.76; O:4.36; AS – 4.71 NS: 18
DS: Acer pseudoplatanus L., Acer saccharinum L., Aesculus hippocastanum L., Berberis thunbergii DC., Berberis thunbergii 
‘Atropurpurea’, Betula pendula Roth, Cedrus atlantica (Endl.) G. Manetti ex Carrière, Chaenomeles japonica (Thunb.) Lindl. ex Spach, 
Deutzia scabra Thunb., Juglans regia L., Juniperus chinensis L., Malus baccata (L.) Borkh., Malus floribunda Siebold ex Van Houtte, 
Prunus cerasifera ‘Atropurpurea’, Pinus nigra J.F.Arnold, Quercus robur L., Quercus robur ‘Fastigiata’ and Robinia pseudoacacia L.

38

PC: T:0.00; TS:100; S:0.00; G:0.00; P:0.00 AQ: S:6.48; L:6.68; O:5.24; AS – 6.13 NS: 16
DS: Ailanthus altissima (Mill.) Swingle, Acer campestre L., Acer negundoL., Acer platanoides L., Acer pseudoplatanus L., Cornus mas 
L., Cornus sanguinea L., Crataegus monogyna Jacq., Fraxinus excelsior L., Fraxinus pennsylvanica Marshall, Juglans regia L., Prunus 
cerasifera Ehrh., Quercus pubescens Willd., Robinia pseudoacacia L., Tilia caucasica Rupr.and Tilia tomentosa Moench

Table 1. - (continue) - Coverage, dendrological structure, and mean ratings of the aesthetic (visual) quality of roadside greenery.

PC – plant cover (T – trees, TS – trees and shrubs, S – shrubs, G –grass, P – pavement); DS – dendrological structure; AQ – aestetical quality assessment (S – 
students, L – landscape architects, O – other professionales); NS – number of species; AS – average score of aestetical quality assessment

Table 2. Statistical parameters for the assessment of the visual quality of green spaces in relation to their coverage.

Green space coverage N xx S Ss

95% confidence interval
Min Max

Upper bound Lower bound

100% trees and shrubs 7 4.87 1.75 0.66 3.25 6.48 3.16 8.08
30-90% trees and shrubs 29 5.79 1.22 0.23 5.33 6.26 3.16 8.05

95% and over (covered) by grass 2 1.69 0.19 0.13 -0.00 3.39 1.56 1.83
Σ 38 5.41 1.59 0.26 4.88 5.93 1.56 8.08

№ Plant cover (%), dendrological structure, number of species and aesthetic quality of roadside green spaces

http://dx.doi.org/10.1007/s11187-003-6463-7
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Figure 3. Mean aesthetic quality scores (mean ± SD) of roadside green spaces classified by vegetation cover type: 100% three and 
shrub cover, 30-90% three and shrub cover, and >95% grass cover.

Table 3. Statistical parameters for differences in mean aesthetic value ratings of green spaces in relation to coverage.

images with or without greenery, found that the presence 
of greenery significantly increases the overall assessment 
of aesthetic quality.

In relation to green space coverage, the greatest 
aesthetic (visual) impact on observers is produced by 
green spaces with 30–90% coverage by trees and shrubs. 
Green spaces fully covered by trees and shrubs (100%) 
were perceived as monotonous and less appealing, as 

were those covered by grass over 95%. Since only two 
green spaces covered exclusively by grass were included 
in this study, this result should be considered preliminary. 
Nevertheless, many researchers (Ulrich 1979, Smardon 
1988) have emphasised that the presence or absence of 
vegetation, particularly taller plant forms such as trees and 
shrubs, has a substantial influence on the overall aesthetic 
experience of the landscape.

Test of Homogeneity of Variances

Levene Statistic df1 df2 Sig.

1.679 2 35 0.20

One-way analysis of variance (ANOVA)

Sum of squares Df Mean square F Sig.

Between groups 34.02 2 17.01 9.92 0.00
Within groups 59.99 35 1.71

Σ 94.01 37

Tukey HSD

(I) Coverage and assessment of 
aesthetic quality

(J) Coverage and assessment of 
aesthetic quality

Difference of 
arithmetic 
means (I-J)

Standard 
error Sig.

95% confidence interval

Upper bound Lower bound

100% trees and shrubs
30-90% trees and shrubs -0.93 0.55 0.22 -2.28 0.42

95% and over (covered) by grass    3.17* 1.05 0.01 0.60 5.74

30-90% trees and shrubs
100% trees and shrubs   0.93 0.55 0.22 -0.42 2.28

95% and over (covered) by grass    4.10* 0.96 0.00 1.76 6.44

95% and over (covered) by grass
100% trees and shrubs   -3.17* 1.05 0.01 -5.74 -0.60
100% trees and shrubs   -4.10* 0.96 0.00 -6.44 -1.76

* Difference of arithmetic means significant at the level 0.05.
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This concept was further supported by Kent (1993), 
who, in studies based on human perception of the visual 
(aesthetic) value of existing green spaces along traffic 
corridors in the United States, concluded that the selective 
addition or removal of plant material can significantly 
influence aesthetic (visual) quality, and that people 
respond very positively to green spaces. It was found that 
users prefer green space compositions that provide a 
certain visual effect within the landscape. Moreover, trees 
in particular were found to have a strong positive influence 
on user preference (McAndrews et al. 2006, Wolf 2006).

Relationship Between the Number of Taxa in Green Spaces 
and Visual Quality Ratings

The study examined the relationship between the 
number of plant taxa in green spaces and their aesthetic 
quality ratings.

Pearson’s correlation (Table 4) revealed a correlation 
coefficient of 0.37 between the number of taxa in green 
spaces and their aesthetic value, indicating a medium 
effect size (Cohen 1988) and statistical significance at the 
0.05 level (p=0.02). The results of the analyses confirmed 

that an increase in the number of taxa in green spaces is 
associated with higher ratings of aesthetic (visual) quality. 
Figure 4 illustrates the relationship between the number 
of taxa and the mean aesthetic quality scores of the 
investigated green spaces.

Plants, due not only to their fundamental ornamental 
characteristics—morphological diversity, colour, crown 
size and texture, specific features of flowers and fruits, 
and temporal visual variability—also exhibit distinct 
manifestations of life dynamics.

The results of these studies are supported by Amir 
and Gidalizon (1990b), who emphasise that the primary 
components of aesthetic quality in the landscape 
include, in addition to its physical aspects, its biophysical 
characteristics. It is evident that the presence of different 
plant taxa plays a significant role in the overall aesthetic 
(visual) experience of the landscape. Gunnarsson et al. 
(2017) also reported that people assign significantly higher 
value to green spaces with high rather than low levels 
of biodiversity, emphasising that urban planning should 
provide city residents with green spaces that are species-
rich, lush, and diverse.

Figure 4. Relationship between taxa richness and perceived aesthetic quality of roadside urban greenery.

Number of taxa Mean aesthetic value rating

Number of taxa
Pearson’s correlation 1 0.37*

Sig. (2-tailed) 0.02
N 38 38

Mean aesthetic quality rating
Pearson’s correlation 0.37* 1

Sig. (2-tailed) 0.02
N 38 38

*. Correlation at a significance level of 0.05 (2-tailed).

Table 4. Statistical parameters for the correlation between the number of taxa and the aesthetic quality of green spaces.

Taxa richness
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In the context of urban forestry, the obtained results 
indicate that the aesthetic (visual) quality of roadside 
greenery depends significantly on its dendrological 
structure and diversity. Green spaces characterised by the 
combined presence of trees, shrubs, and grass vegetation, 
as well as by a higher number of plant taxa, achieve higher 
aesthetic quality scores and may contribute to the greater 
attractiveness and functional value of urban roadside 
green corridors. These findings have direct practical 
relevance for urban forestry, as they suggest that species 
selection, enhancement of dendrological diversity, and 
the establishment of structurally more complex plantings 
should be considered key principles in the reconstruction 
of existing and the planning of new roadside greenery. 
Such recommendations are particularly important for cities 
in Southeastern Europe, where urban areas are exposed 
to intensive and often unplanned urbanisation, heavy 

traffic loads, and the adverse effects of climate change, 
while green corridors along roads play an important role 
in improving the visual quality of urban spaces, conserving 
urban biodiversity, and enhancing the overall quality of the 
urban environment.

Dendrological Structure of the Investigated Green Spaces 
along Major Urban Roads in Belgrade

A total of 104 woody taxa were recorded in the 38 
investigated green spaces. Of these, 67 taxa belonged 
to the tree layer and 37 to the shrub layer. Twelve taxa 
belonged to the subdivision Pinophyta. Within the 
subdivision Magnoliophyta, 57 tree taxa and 35 shrub taxa 
were identified (Table 5).

The number of recorded woody taxa indicates a 
significant dendrological potential of green spaces along 
Belgrade’s road green corridors. It was determined that, of 

TREES TREES

Ailanthus altissima (Mill.) Swingle Robinia pseudoacacia L.
Acer campestre L. Salix alba L.
Acer ginnala Maxim. Sorbus scandica (L.) Fr.
Acer negundo L. Styphnolobium japonicum (L.) Schott
Acer platanoides L. Thuja orientalis L.
Acer pseudoplatanus L. Thuja gigantea Nutt.
Acer pseudoplatanus ‘Atropurpureum’ Tilia caucasica Rupr.
Acer saccharinum L. Tilia cordata Mill.
Acer tataricum L. Tilia × euchlora K. Koch
Aesculus hippocastanum L. Tilia platyphyllos Scop.
Betula pendulaRoth Tilia tomentosa Moench
Carpinus betulus L. Ulmus laevis Pall.
Catalpa bignonioides Walter Ulmus minor Mill.
Cedrus atlantica (Endl.) G. ManettiexCarrière Ulmus pumila L.
Cedrus deodara (Roxb. exD. Don) G. Don SHRUBS
Celtis australis L. Amorpha fruticosa L.
Celtis occidentalis L. Berberis thunbergii DC.
Chamaecyparis lawsoniana (A. Murray) Parl. Berberis thunbergii ‘Atropurpurea’
Corylus colurna L. Berberis vulgaris L.
Fagus moesiaca (K. Malý) Czeczott Berberis vulgaris  ‘Atropurpurea’
Fraxinus ornus L. Cercis siliquastrum L.
Fraxinus angustifolia Vahl Chaenomeles japonica (Thunb.) Lindl. ex Spach
Fraxinus excelsior L. Cornus sanguinea L.
Fraxinus lanceolata Borkh. Cornus mas L.
Fraxinus pennsylvanica Marshall Cotoneasterhorizontalis Decne.
Gleditsia triacanthos L. Cotoneaster zabelii C. K. Schneid.
Juglans regia L. Crataegus monogyna Jacq.
Juniperus virginiana L. Deutzia scabra Thunb.
Koelreuteria paniculata Laxm. Euonymus japonicus Thunb.
Maclura pomifera (Raf.) C. K. Schneid. Forsythia× intermedia Zabel
Malus baccata (L.) Borkh. Forsythia suspensa (Thunb.) Vahl
Malus floribunda Siebold ex Van Houtte Forsythia viridissima Lindl.

Table 5. List of woody taxa in green spaces along major urban roads in the Belgrade area.

http://dx.doi.org/10.1007/s11187-003-6463-7
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Table 5. - (continue) - List of woody taxa in green spaces along major urban roads in the Belgrade area.

Morus alba L. Hibiscus syriacus L.
Platanus× acerifolia (Aiton) Willd. Juniperus chinensis L.
Picea abies (L.) H. Karst. Ligustrum ovalifolium Hassk.
Pinus nigra J.F.Arnold Ligustrum vulgare L.
Pinus strobus L. Lonicera pileata Oliv.
Populus alba L. Lonicera tatarica L.
Populus euramericana Guinier Magnolia ×soulangeana Soul.-Bod.
Populus nigra L. Mahonia aquifolium (Pursh) Nutt.
Populus nigra ‘Italica’ Philadelphus coronarius L.
Populus simonii Carrière Prunus laurocerasus L.
Prunus avium (L.) L. Pyracantha coccinea M. Roem.
Prunus cerasifera ‘Atropurpurea’ Rosa canina L.
Prunus cerasifera Ehrh. Rhus typhina L.
Prunus cerasus L. Sambucus nigra L.
Prunus domestica L. subsp. insititia (L.) C. K. Schneid. Spiraea× vanhouttei (Briot) Carriere
Pseudotsuga menziesii (Mirb.) Franco Syringa vulgaris L.
Quercus cerris L. Symphoricarpos albus (L.) S. F. Blake
Quercus pubescens Willd.	 Symphoricarpos orbiculatus Moench.
Quercus robur L. Taxus baccata L.
Quercus robur ‘Fastigiata’ Tamarix tetrandra Pall. ex M. Bieb.
Quercus rubra L. /

TREES SHRUBS

the total number of taxa, 11.54% of woody plants belong 
to gymnosperms, while 88.46% belong to angiosperms.

The reduced presence of gymnosperms in the studied 
green spaces is associated with the greening of roadside 
areas predominantly with broadleaf taxa and the presence 
of shrublands, small woodlands, and forests composed 
mainly of native deciduous vegetation. The lower 
proportion of gymnosperms may also be related to the 
intensification of climate change (particularly increasing 
air temperatures) in recent years in urban areas, which has 
generally led to a reduction in coniferous species.

An analysis of the proportional representation of native, 
alien, hybrid, and lower taxa in the studied green spaces 
revealed the following ratio: 34.84:53.84:5.77:5.77. The 
ratio of deciduous, evergreen, and semi-evergreen plants 
was found to be 79.81%:18.27%:1.92%.

Green spaces in Belgrade have often developed from 
parts of former natural vegetation zones—deciduous 
natural forests or their remnants—and therefore the 
dendrological composition of Belgrade’s green spaces, 
particularly those along road corridors, is predominantly 
characterised by deciduous species that naturally occur in 
the immediate urban surroundings.

The results indicate that the identified dendrological 
diversity and structure of roadside green spaces are 
important not only in terms of aesthetic (visual) quality, 
but also in providing numerous ecosystem services that 
are a subject of urban forestry. A higher number of taxa, as 
well as the presence of trees, shrubs, and grass vegetation, 
contribute to the conservation of urban biodiversity, 

mitigation of the urban heat island effect, reduction of air 
pollution and noise, and improvement of microclimatic 
conditions along roads. At the same time, dendrological 
composition directly influences the intensity and type 
of required maintenance measures, as well as the long-
term stability and resilience of green spaces to climate 
change. Therefore, the results of this study may serve as a 
useful basis for integrated planning, species selection, and 
management of urban greenery in Belgrade, as well as in 
other cities of Southeastern Europe, where it is necessary 
to simultaneously balance the aesthetic, ecological, and 
functional requirements of urban space design.

CONCLUSIONS 

The aesthetic (visual) value of greenery along major 
traffic corridors in Belgrade was assessed based on 
the visual perception of 75 respondents, divided into 
three categories according to professional background 
(landscape architects, students, and respondents from 
other professions).

The results show that the percentage coverage of 
green spaces by different plant categories (trees, shrubs, 
and grass) influences respondents’ visual perception. It 
was found that green spaces with 30–90% coverage by 
trees and shrubs produce the greatest visual impact on 
observers, whereas green spaces fully covered by trees 
and shrubs (100%) and those covered by more than 95% 
grass were perceived as monotonous and less appealing.

http://dx.doi.org/10.1007/s11187-003-6463-7
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On the ten-point scale of visual (aesthetic) value, 
green spaces with 30–90% tree and shrub cover received 
the highest mean visual quality rating of 5.80. Slightly 
lower mean ratings were observed for green spaces fully 
covered by trees and shrubs (100%) at 4.86, while the 
lowest mean rating was recorded for green spaces covered 
predominantly by grass (1.69).

It was also established that the aesthetic quality of 
green spaces along traffic corridors increases with the 
number of different tree and shrub taxa present (r=0.37; 
p=0.02).

The aesthetic quality of roadside greenery depends 
on its dendrological structure and diversity, which has 
direct relevance for urban forestry practice. The results 
of this study may serve as a professional basis for species 
selection, increasing dendrological diversity, reconstructing 
existing greenery, and planning new roadside plantings, 
with the aim of improving the visual quality of urban 
space, conserving biodiversity, and enhancing the quality 
of the urban environment.

A total of 104 woody taxa were recorded in the 38 
investigated green spaces. Of these, 67 taxa belonged to trees 
and 37 to shrubs. Twelve taxa belonged to the subdivision 
Pinophyta. Within the subdivision Magnoliophyta, 57 tree 
taxa and 35 shrub taxa were identified. The identified 
significant diversity of dendrological material indicates 
important implications for urban forestry and urban green 
space management. Roadside greenery in urban areas 

provides not only aesthetic benefits but also synergistic 
ecosystem services, including biodiversity enhancement 
and improved urban microclimatic conditions.

The results of the study confirm the need for an 
integrated approach to urban roadside greening that 
simultaneously considers aesthetic quality, ecological 
functionality, and maintenance efficiency in its design and 
management.
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