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At the same time the workers prevent the trees from damages and 
diseases. The leaves used are the ones nearly ready to fall but are collected 
in a tree friendly manner.

Keywords: Phoenix dactylifera, crafts 

Enhancing the Environmental Impact  
of Roundabouts as a part of Urban Green 

Infrastructure: A Case Study of Skopje,  
North Macedonia

Viktorija Brndevska Stipanović1, Vlatko Andonovski2

1 Ss. Cyril and Methodius University in Skopje, Hans Em Faculty  
of Forest Sciences, Landscape 

2 Architecture and Environmental Engineering, Skopje, North Macedonia

Urban green infrastructure plays a crucial role in enhancing the quality 
of urban life by incorporating diverse green areas. Roundabouts, as integral 
elements of urban landscapes, have gained global popularity in recent dec-
ades due to their traffic management benefits. However, their potential to 
improve environmental quality is now receiving increasing attention. This 
paper examines the environmental impact of six roundabouts in Skopje, 
North Macedonia, located across different parts of the city. It highlights the 
significance of these roundabouts as green spaces within the urban green 
infrastructure network and evaluates their landscape design and constit-
uent elements. All six roundabouts studied are integrated into the urban 
green infrastructure network, contributing approximately 7000 m² of green 
area. While grass cover is present in all of them, three roundabouts incor-
porate low vegetation, and the remaining three feature a combination of 
low and high vegetation. However, the prevalent excessive use of unsustain-
able annual flowering plants poses economic challenges. In addition, inad-
equate maintenance practices and poor plant selection, lacking resistance 
to harmful automotive emissions, have resulted in suboptimal conditions 
for many plants. Recommendations are given to optimise the functionality, 
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sustainability, and biodiversity of roundabouts while maintaining aesthetic 
appeal. By adopting a strategic and holistic approach, urban planners can 
enhance the environmental impact of roundabouts, ensuring their integra-
tion into a cohesive and resilient urban green infrastructure network. 

Keywords: roundabouts, urban green infrastructure, environmental 
impact, Skopje, North Macedonia

Restoration and conservation of the tree 
Quercus robur L., syn: Quercus pedunculata Erh. 

in the Jozića koliba site, Serbia

Suzana Mitrović, Milorad Veselinović, Goran Češljar, Zlatan 
Radulović, Nevena Cule, Saša Eremija, Snežana Stajić

Institute of Forestry, Belgrade, Serbia 

Within the forest complex ‘Obrenovacki Zabran’ there is a nature re-
serve of the protection level III „Jozić koliba group of pedunculate oaks”. 
This area contains an oak tree that is over 200 years old and urgently needs 
measures to slow down its ageing and decay, and to preserve the attractive-
ness of this area. The aim of the tree’s condition assessment is to analyse the 
state of health and the degree of damage, in order to define, on the basis of 
the results obtained, measures to rehabilitate the damage observed, caused 
by biotic and abiotic factors. The investigation included the recording of 
habitat-ecological conditions, dendrological parameters and the tree’s state 
of health. Boot damage was determined on the basis of visual identification, 
taking samples from the boot surface and using a Presler drill inside the 
boot. The condition of the tree in the full cross-section area was analysed 
using sonic tomography. The vitality and ornamental value of the tree were 
determined using a modified visual tree assessment method. The exami-
nations revealed that the tree is dying due to its age and that this process is 
accelerated by ecological and especially anthropogenic factors. All exami-
nations of the tree revealed significant damage and voids spreading towards 
the centre of the tree. Examination of the tree by scanning using the prin-
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Viktorija Brndevska Stipanović1*, Vlatko Andonovski1
1 Ss. Cyril and Methodius University in Skopje, Hans Em Faculty of Forest Sciences, Landscape Architecture and 

Environmental Engineering, Skopje, North Macedonia

INTRODUCTION
Urban green infrastructure plays a crucial role in enhancing the quality of urban life by incorporating diverse green 

areas. Roundabouts, as integral elements of urban landscapes, have gained global popularity in recent decades 

due to their traffic management benefits. However, their potential to improve environmental quality is now receiving 

increasing attention. The often-large areas occupied by this type of intersections require special attention on the 

use of ground and the preservation of the natural, environmental and architectural heritage (Ginelli et al., 2014),

therefore the landscape design style and its constituent elements are very important.

The basic geometric elements of a roundabout include the central island of the roundabout, the splitter islands at 

the inlets, the circulatory roadway of the roundabout, inlets and outlets (Macioszek, 2022). The emphasis in this 

research is on the central islands of the roundabouts and their landscape design. Traditionally, the central island of 

roundabouts is designed and maintained as green areas, thus aligning with the goals of urban green infrastructure. 

The extent of their impact is contingent upon the landscape design style and the choice of constituent elements.

METHODOLOGY

LOCATION

Figure 1. Location of selected roundabouts in the City of Skopje, North 

Macedonia. a) Roundabout Porta Vlae; b) Roundabout Catholic Cathedral Sacred 

Heart of Jesus; c) Roundabout Polyclinic Jane Sandanski; d) Roundabout Hotel 

Continental; e) Roundabout Avtokomanda and f) Roundabout Polyclinic Chair

This research aims to inventory and analyses vegetation, a part of landscape design elements of carefully selected 

roundabouts in the City of Skopje, North Macedonia. All field data were collected in June 2023 year. The analysis 

addresses several different aspects (inventory of vegetation in the field, plant species selection, plant condition, 

their aesthetic appeal and landscape design elements according to functionality, sustainability, and biodiversity). 

The current state of the central islands of the roundabouts is compared with the data obtained from companies 

responsible for the landscape design, planting greenery and maintenance of selected roundabouts. 

a)

b)

c)

d)
e)

f)

RESULTS

MAIN CONCLUSIONS AND RECOMMENDATIONS
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Table 2. Constituent elements, construction and reconstruction 

of roundabouts 

Roundabout Construction 

year

Constituent 

elements

Reconstruction

Porta Vlae

May, 2015

Grass cover and 

seasonal plants

2021

Grass cover, woody plants, 

perennials, and reduced 

number of seasonal 

plants

Catholic 

Cathedral 

Sacred Heart 

of Jesus

2007

Grass cover and 

seasonal plants

2013 2021

Installation 

of 

monument, 

grass cover 

and 

reduced 

number of 

seasonal 

plants

Monument, 

grass cover, 

hedge of 

woody plant, 

and reduced 

number of 

seasonal 

plants

Polyclinic Jane 

Sandanski

March, 2019 Grass cover and 

woody plants

/

Hotel 

Continental

2009 Grass cover and 

seasonal plants

2014

Installation of monument 

and border od woody plants

Avtokomanda

June, 2016 Grass cover and 

seasonal plants

2021

Grass cover, woody plants, 

perennials

Polyclinic 

Chair

2020 Grass cover and 

seasonal plants

2021

Grass cover, woody plants, 

perennials

Scientific name of plants
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Total 

(pieces/m²)

D
e

c
id

u
o

u
s
 t
re

e
s

Betula pendula 'Youngii' 4 4

Catalpa bignonioides 'Nana' 14 14

Carpinus betulus f. 

pyramidalis Dippel

20 20

Fraxinus excelsior 'Globosa' 5 5

Lagerstroemia indica L. 10 10

Magnolia × soulangeana 40 40

Morus latifolia ‘Spirata’ 10 10

Tilia platyphyllos Scop. 2 2

E
v
e

rg
re

e
n

 t
re

e
s

Chamaecyparis lawsoniana 

'Stardust'

3 3

Cupressus sempervirens 

Stricta Group

10 3 13

× Cupressocyparis leylandii 

(A.B.Jacks. & Dallim.) Dallim.

14 14

× Cuprocyparis leylandii 

'Castlewellan' (Spiral)

3 3

Platycladus orientalis 

'Pyramidalis Aurea'

50 50
D

e
c
id

u
o

u
s
 s

h
ru

b
s
 

o
r 

s
m

a
ll 

tr
e

e
s

Acer palmatum 'Dissectum 

Atropurpureum' (D)

10 10

Rosa floribunda Baker 60 

m²

60 m²

Syringa meyeri 'Palibin' (Ball 

on stem)

3 3

Ligustrum japonicum Thunb. 

(Ball on stem)

10 10

E
v
e

rg
re

e
n

 o
r 

s
e

m
i-

e
v
e

rg
re

e
n
 

s
h

ru
b

s

Nandina domestica 'Seika'PBR 97 97

Buxus microphylla Siebold & 

Zucc. (Ball)

88 88

Buxus sempervirens L. (Ball) 15 15

Elaeagnus submacrophylla

Servett. (Ball on stem)

24 24

Juniperus × pfitzeriana 

'Pfitzeriana Aurea'

60 m² 60 m²

Juniperus scopulorum 

'Skyrocket'

9 9

Osmanthus aquifolium 

Siebold ex Siebold & Zucc.

80 80

Photinia × fraseri 'Red 

Robin'

50 50

P
e
re

n
n
ia

ls Jacobaea maritima 'Silver 

Dust'

25 

m²

50.24 

m²

75.24 m²

Santolina chamaecyparissus 

'Nana'

100 100

S
e

a
s
o

n
a

l 

p
la

n
ts

Begonia semperflorens Link 

& Otto

80 

m²

80 m²

Coleus scutellarioides 75 

m²

75 m²

Tagetes erecta L. 85 m² 85 m²

98% 

2%

Area with
greenery

Paved surface

Figure 4. Area of all 6 roundabouts

Table 1. Inventory of the urban dendroflora of all roundabouts

• All six roundabouts studied are integrated into the urban green infrastructure network, 

contributing approximately 7000 m² of green area. 

• While grass cover is present in all of them, three roundabouts incorporate low 

vegetation, and the remaining three feature a combination of low and high vegetation.

• The prevalent excessive use of unsustainable annual flowering plants poses economic 

challenges. 

• With the reconstruction of 4 roundabouts (Porta Vlae, Catholic Cathedral Sacred Heart 

of Jesus, Avtokomanda and Polyclinic Chair) in 2021, the landscape design has been 

changed and the use of seasonal plants has been reduced or excluded. 

• Inadequate maintenance practices and poor plant selection, lacking resistance to 

harmful automotive emissions, have resulted in suboptimal conditions for many plants 

(most striking example – Roundabout Avtokomanda). 

• The inventory of the urban dendroflora of all six roundabouts shows 30 different 

taxons, and the most of them (54%) are evergreen or semi-evergreen shrubs.

• Recommendations are given to optimize the functionality, sustainability, and 

biodiversity of roundabouts while maintaining aesthetic appeal (landscape designing 

with the use of rain garden model  and xeriscaping).

• By adopting a strategic and holistic approach, urban planners and landscape 

designers can enhance the environmental impact of roundabouts, ensuring their 

integration into a cohesive and resilient urban green infrastructure network.

Figure 2. Location of the Roundabout 

Porta Vlae, before and after construction

Table 1. Аrea and coverage of selected roundabouts
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Greenery, Skopje (gratitude to Mr. Sc. Iskra Apostolovska), for sharing information and certain for the landscape design of 5 other roundabouts. 

a)

b)

Figure 7. Roundabout Catholic Cathedral 

Sacred Heart of Jesus. a) 2007 y., b) 2023 y.

Table 3. Types of vegetation on roundabouts

SUSTAINABILITY 

and ECONOMIC ASPECT
a)

b)

Figure 5. Roundabout Polyclinic Chair. a) 2020 y., b) 2023 y.

a) b)

Figure 6. Roundabout Porta Vlae. a) 2015 y., b) 2023 y.
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T
o

ta
l 
(p
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c
e

s
 (

p
.)

; 
m

²)

Low 

vegetation

Deciduous shrubs (p.) / / 10 / 3 13 p.

Evergreen shrubs (p.) / 50 / 125 293 468 p.

Evergreen trees (p.) / / / 3 3 p.

Plant cover of 

perennials or woody 

creeping shrubs, 

hedges or plant 

borders of woody 

plants (m²)

25 20 60 60 50.24 / 215.24 

m²

Plant cover of 

seasonal plants (m²)

155 60 / / / / 215 m²

High 

vegetation

Deciduous trees (p.) 59 / 15 / 30 / 104 p.

Evergreen trees (p.) 64 / 10 / 15 / 89 p.

Figure 3. Location of the Roundabout Catholic 

Cathedral Sacred Heart of Jesus, before and 

after construction
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Total 

(m²)

Size Diameter (m) 37 38.5x33.5 30 40 60 18

Area (m²) 1074.67 890 706.5 1256 2826 254.34 7007.51

Grass cover (m²) 894.67 760 646.5 1126 2775.76 254.34 6457.27

Paved surface (m²) / 50 / 70 / / 120

Plant cover of perennials or 

woody creeping shrubs, hedges 

or plant borders of woody plants 

25 20 60 60 50.24 / 215.24

Plant cover of seasonal plants 155 60 / / / / 215

16%

12%

3%

54%

15% Deciduous trees

Evergreen trees

Deciduous shrubs
or small trees

Evergreen or semi-
evergreen shrubs

Perenials

Figure 8. Coverage of the roundabouts

92%

2%3%

3%
Grass cover

Paved surface

Plant cover by
perennials and
woody shrubs

Plant cover of
seasonal plants

Figure 10. Types of plants, planted 

individually on a grass cover

Reconstruction - 2021

Field research - 2023

Figure 9. Roundabout Avtokomanda

IMPROPER MAINTENANCE

IMPROPER PLANT SELECTION

IMPROPER LANDSCAPE DESIGN

POSITIVE

NEGATIVE

POSITIVE

NEGATIVE
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