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GREEN FUTURE OF TREBINJE:
Sustainable Urban Planning Inspired by the euPOLIS Project
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INTRODUCTION

The City of Trebinje is the southernmost city of the Republic of Srpska and

Bosnia and Herzegovina, and it possesses the characteristics of a Mediterranean town. It
is located at a significant crossroads, on a route that held major economic importance
during the Middle Ages, as it connected Dubrovnikd the largest trading hub on the Adriatic
Seadwi th other parts of the Balkans. Trebinje |
at the borders of Bosnia and Herzegovina, Montenegro, and Croatia, at the foot of Mount
Leotar. The elevation of the urban area of the city is 275 meters above sea level.

The case study that initiated the euPOLIS project is called "Otok"™ (meaning
Island) and is |l ocated on the | eft bank of the Tr
river 1island formed between the main riverbec
"Otok" site was once a large cherry orchard, and its riverbank area was also used for
recreational purposes. In the context of the wider urban area, "Otok" occupies a central
position and represents a significant undeveloped green space. The site covers an area
of approximately 15.5 hectares , divided by a city road into two parts: an eastern section
of 5.5 hectares and a western section of 10 hectares .
The site is entirely covered with vegetation; however, the orchard has been destroyed,
leaving no valuable horticultural assetsd only low, wild shrubbery remains. The entire
area is surrounded by water and offers potential for the development of water -based
recreational activities.

On the southern branch of that divielbda gBij arcal
which borders the "Otok" area, riverbed regulation works have been carried out in recent
years to protect the settlement from flooding. Solar -powered public lighting has been
installed, and plane trees have been planted along this stretch.

In cases of high-water levels, the area is partially flooded. To determine the
detailed terrain characteristics and to develop a permanent flood protection system, a
geological survey must be conducted.

- This project has received funding from the European Unionés
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/h7age 1. View of the site "Otok” Jur/'ng the f/od period

In the city of Trebinje, the most common winds come from the north, northeast, and
northwest, followed by winds from the south, southwest, and southeast. Winds from the
northern quadrant are predominant, especially in winter, when the bora wind is frequent.
The highest average wind speed of 4.2 m/s occurs during north -northeast winds, typically
during storms. Calm conditions are relatively rare in Trebinje, accounting for only 12% of
all wind occurrences throughout the year.

Regarding the changes in frequency and intensity of climate extremes, statistical analyses
indicate that this region can expect a significant increase in upper extremes of climate
variables. Specifically, this means that maximum daily air temperatures are expected to
more frequently exceed previous climatic records, with increased frequency and longer
duration of heatwaves during summer. As for precipitation, more frequent and intense

short-term rainfall events are expected, along with an increase in thunde rstorms and
strong winds, potentially leading to more weather -related disasters.

The climate of the area is Mediterranean, characterized by short, mild winters
and hot summers, with abundant sunshine throughout all four seasons. This makes the
city of Trebinje a strong candidate for sustainable development of specific forms of urban
living. Solar energy would be a significant element for the "Otok" site, particularly if spatial
design is approached thoughtfully in the vertical dimension, with an appropriate layout
of built and green structures.

The "Otok" location offers the potential for the implementation of advanced planning
technologies, which can lead to improvements in the health and well -being of residents
in the wider area.

This project has received funding from the European
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The impact of nature -based solutionsis of particular importance, especially those
related to shading and evaporative cooling, which are crucial during the predominantly
hot summer months. The implementation of solar collectors on newly designed buildings
would be of great importance for the entire city. In addition to solar energy, there is a
growing global awareness of the importance of water recycling, especially due to its
increasing scacity.

In line with this, when developing detailed technical documentation, it would be
essential to plan for water recycling systems. Possible ways to reduce water
consumptiond aside from limiting usaged include the installation of water recycling
systems.This canalso be achieved by designing and installing dual water supply systems,
where one system is supplied with recycled water collected from rainwater harvesting
systems, or through the reuse of greywater or blackwater.In this new area, it is important
to plan for the construction of green buildings 8 structures designed and built to have
minimal environmental impact throughout their entire life cycle.

At the time when the euPOLIS project was initiated, the development of an

implementation-l evel spatial planning document for th
the City of Trebinje. This process would be preceded by the creation of an urban plan
thatwoul d define the main guidelines for the dev

site was envisioned as a new part of the city, entirely based on the application of nature -

based solutions, from planning to realization.Since the preparation of an urban plan is a

complex process that requires resolving all spatial conflicts, the planned timeline for its
development was extended, and it was uncertain whether the plan would be finalized in

the near future. Af ter numer ous caenduattdywsthe s o f
citizens, and communication with interested stakeholders, it was concluded that for the

successful learning and application of methods from the euPOLIS project, it would be

desirable to have a constructed site or a site with defined planning documentation.

The fAZasad Pol j eadnstractioe expansibn, emetged as an &leal location

for the analysis and application of euPOLI S s
become the largest construction site in the city of Trebinje. It is desirable to analyze the

existing implementation-level planning documentation, both in the areas that have

already been developed and in those where development is yet to take place. Accordingly,

the second half of the euPOLI S project duratio
Pol jeo.

- This project has received funding from the European Unionés
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An orthophoto image of the fAZasad Pol jed ar ea
from 2025 clearly show that significant changes have occurred over the fourteen -year
peri od. I n the past, the fZas adHuAgaliapmildarysi t e w

barracks with accompanying facilities, as well as production buildings belonging to a once-

large industrial company. After the company ceased operations and the former barracks

were repurposed for educational use, the area became the primary directionfort he ci t y 6 s
expansion. Construction began, mainly of multi-family residential and mixed-use
residential-commercial buildings, shopping centers, public facilities, and office buildings.

The 2008 Regul atory Plan for AZasad Poljeo wa:c
when there were no indications of a future surge in demand for residential units and

commercial space in Trebinje. The 2008 plan reflects a vision of comfort, with numerous

public green areas and recreationalsports facilities, while the built structures were

secondary in focus.

However, in the following years, there was a rapid increase in interest in city expansion
and construction of a larger number of buildings. Accordingly, it became necessary to
update the existing regulatory plan, which underwent several amendments up to 20 22,
adapting to the changes in the cityds economi
result is the 2022 Regulatory Plan, prepared in accordance with current legal standards,
but significantly different from the 2008 version. The new plan is dominate d by multi-
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family residential buildings, while public green spaces have been reduced to the minimum
legal requirements.
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Planning urban space in this way brings both positive and negative
consequences.The positive aspects are reflected in the growth and development of the
city, an increased level of urbanization, the arrival of new business facilities, the attraction
ofagreater number of I nvestor s, and the expans
negative consequences relate to the lack of green infrastructure, which would otherwise
help balance the relationship between built and natural environments, preventing adverse
effects on the microclimate within the settlement. Additionally, it reflects a modern -day
urban issue common to many cities 0 a shortage of parking lot or inadequate
organization of existing parking areas.

By analyzing the urban matrix of the city of Trebinje, it can be concluded that over the
past 30 years, both the quantity and quality of green infrastructure have been in a
disadvantaged position. The expansion of construction has led to an imbalance between
the natural and built environment, reaching a point where this issue must be addressed
seriously. Itis essential to act now so that in the next 30 years and beyond, the residents
of Trebinje do not experience the negative effects of microclimatic chang es that could
arise if the issue of the cityds green matri x
of the current condition of specific locations, targeted interventions can be made at the
micro-location level, ultimately resulting in benefits for the entire city and its broader
surroundings. Horticultural features are also elements of cultural and historical heritage.
Their spatial form, manner, and intensity of use within the city are indicators of the city's
uniqueness. As structures with distinct and special characteristics, they continuously
transform and evolve over time.The degradation of green infrastructure is a phenomenon

- This project has received funding from the European Unionés
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that highlights a conflict within the urban development process but also serves as
evidence of the diminishing ecological value of the city of Trebinje.

SITE ANALYSIS: AZASAD POLJEf

1. Park ALul

The park in the Lul nei ghborhood was a
euPOLIS project. Itis located within the scope of the regulatory plan "Zasad Polje," which
envisions the development of the park and the construction of a primary urban road on
its southern side.

\ukaKeradiica—

ié@uLnngd!T‘

,,,,,, % T
l

b
“
“ b
=
|2

Z
’
o5
“

RN
RO

- T ,‘31
mwllll ]
|

/mageé‘.:Exceipf from the RP AZasa

1

d poljeo 2008,

The park site represents a significant green area with a dense arrangement of trees and
has been recognized as a space that should be preserved and enhanced. The basic
structure of the park consists of cypress trees (Cupressus sempervirens var. horizontalis
and C. s. var. pyramidalis) and Aleppo pines (Pinus halepensis), while among the
deciduous species, the London plane (Platanus x acerifolia) and paulownia (Paulownia)
are present. In the previous period, a conceptual design for the park was developed,
which evaluated and preserved the existing green structure.

This project has received funding from the European Unionds
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Through the conceptual design, the park has been enhanced with new elements to
harmonize the height and form of the green structure and to achieve an attractive spatial
appearance. Within the euPOLIS project, we aim to explore modern nature-based
solutions that, in addition to the selection of plant species, also include natural approaches
to the design and development of urban furniture, pla nning of public lighting, and the
design and construction of irrigation systems. Particular attention is given to the careful
selection of plant species with respect to allergens, maintenance requirements, seasonal
transformation, and adaptability to the s pecific site conditions.In addition to the planned
development of the park as a green area, the regulatory plan also includes the
construction of a children's playground and a sports field. The playground has already
been built, but it can be further impro ved by replacing worn-out elements with
components made of up to 95% post -consumer recycled materials, such as ocean waste,
used textiles, and plastic bags. These products result in approximately 50% lower carbon
emissions compared to standard products.

The conceptual design shows the eastern side of the planned park, which has been
detailed based on a geodetic survey of the existing trees. Pedestrian surfaces within the
park are planned to be made from permeable materials, primarily permeable concrete

- This project has received funding from the European Unionds
under grant agreement No 869448.
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with a porous surface composed of concrete, pavers with open pores, or asphalt with an
underlying stone reservoir. This is also considered a green solution, as it allows water to
pass through it, instead of accumulating on the surface or running off. Preci pitation and
water are stored in the reservoir, from where they slowly infiltrate the soil below or are
drained through drainage tiles. Stone or gravel acts as a natural filter and cleans the
water from pollutants. Some advantages of using permeable concree include: It does not
create a "heat island” i an area significantly warmer than its surroundings. It can be
produced using recycled materials, which reduces the environmental impact during the
manufacturing of construction materials. New techniques allow manufactur ers to use by-
products, such as slag cement from iron production, to create concrete that can serve as
a green component, also helping to reduce landfill space. Water and precipitation
penetrate the surface, and ice does not form on it even at low temperatures, making the
surface safe for walking.

Permeable concrete surfaces help manage stormwater efficiently by reestablishing the
natural hydrological balance and reducing runoff volume. They slowly release stormwater
into the ground instead of allowing it to flow into storm drains, which would other wise
represent a significant loss.
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Irrigation of park areas can be addressed by implementing solutions aligned with the
principles of the euPolispr oj ect . Given the site's proximit
previous research indicating the presence of certain reserves of groundwater, the
construction of a well is proposed as a sustainable source of water for irrigation.

The system would include the installation of a submersible pump to draw water from the
well. The pump would be powered by electricity generated from solar panels. This

This project has received funding from the European Unionds
under grant agreement No 869448.



approach ensures an energy-efficient, environmentally friendly, and long -term
sustainable solution for irrigating green areas.
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Image 9.: Groundwater extraction with Image 10.: Powering the pump with a
a submersible pump solar panel

Water distribution would be carried out through a drip irrigation system, which enables
precise and efficient watering of plants with minimal water loss due to evaporation or
runoff. The pipeline network would be extended throughout all relevant areas of the
park, with particular foc us on the root zones of plants, shrubs, and trees that require
regular and controlled moisture levels.

Subsurface budbler

Images 11, 12./113.- Under gr ound Adri po [ rrigation
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The system would approximately include:

-A main supply pipeline from the pump to primary distribution points, secondary pipes
that deliver water to individual plants or plant groups, drip tapes or hoses with integrated
emitters to ensure uniform water delivery, filters and pressure regulators to protect the
system from clogging and ensure stable operation,the possibility of automation via
programmable controllers, which further increases the system's efficiency and reduces
the need for manual intervention.

Such a system contributes to the rational use of water, reduction of operational costs,
and preservation of natural resources, fully aligning with sustainable and nature -based
approaches defined within the euPolis project.

Despite its numerous advantages and undeniable impact on energy efficiency, this system
also has certain limitations that must be taken into account during the development of
the main project:

clogging of emitters (result: uneven irrigation; this issue can be addressed by installing
filters at the system inlet, along with regular cleaning and maintenance), over- or under-
irrigation (can be mitigated by using pressure regulators, proper system planning, and
potentially automation through soil moisture sensors),Dependence on solar power may
present certain challenges during periods of insufficient sunlight (how ever, given that
Trebinje is known for its high number of sunny days i over 260 per year i the likelihood
of this issue occurring is very low).

It is recommended to regularly monitor the quality of the water used for irrigation. In
terms of system maintenance, it is important to provide staff training in parallel and to
ensure that the installation allows easy access to key components.

Technical Equipment for the Irrigation System from a Borehole (Approximate
Specifications): well/borehole(approximate depth 10i 20 meters);casing Pipe: PVC or
steel, @110i 160 mm i prevents borehole collapsefilter Pipe (lower section): prevents
water turbidity ;manhole Cover ;Pump and Accessoriesapproximate (Flow rate: 274
m3/h ;pressure: 3i 5 bar;power: 0.757 1.5 kW),check valve 7 1 unit, dry-run protection
device,electrical control cabinet, flexible hose i connects pump outlet to filter ; Filtration
and Control Componentgparticle filter (disc or mesh type) pressure regulator-
manometer,filter flushing valve
Water Distribution System:primary pipeline: (PE pipe @25 40 mm), length 507 100 m;
secondary pipeline (PE pipe @16 mm), length 1007 300 m,drip tapes/hoses(2i 4 I/h)
emitters;other installation materials Power Supply.

Note: The exact selection of the pump and pipe dimensions depends on the following
factors:Depth of the borehole ,distance between the irrigation system and the
borehole,required pressure and flow rate
All these parameters must be carefully considered during the development of the detailed
(main) design.

This project has received funding from the European Unionés
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New horticultural elements have been successfully integrated into the layout of
the existing trees. During the development of the conceptual design, the main idea was
to achieve a layered (multi-tiered) green structure, which brings several benefits:

1 Sensory Experience: By integrating variations in height, the landscape can
engage our senses more fully. This interaction is particularly emphasized in
sensory gardens, where height differences can intensify the experience of
smell, sight, and touch. For example, raised beds with fragrant plants can
bring the flowers closer to nose level, enhancing their aroma.

1 Play of Light: Height variations influence how light and shadow interact
throughout the day. A strategically designed vertical structure can maximize
natural light or create dramatic shadow effects, which not only enhance
aesthetics but can also impact plant growth patterns.

1 Height Variation for Functionality: Changes in elevation serve not only
aesthetic purposes but also practical ones. Elevation differences can help
manage water flow in gardens, preventing erosion and improving drainage.
This is especially important in areas prone to heavy rainfall.

Planned green elements in the conceptual design are divided into:

A Gr o un d Augaywincastussock grass

A Or name nt apampas gaassylat. Cortaderia selloana)

A ShriuAusuba (lat. Aucuba japonica), Pittosporum (lat. Pittosporum tobira),
Honeysuckle (lat. Lonicera japonica), Bottlebrush (lat. Callistemon citrinus)

A Ever gr eeii Ptniak flaseti Red Robin

A Avenud Betaeaés al ba, Acer rubrum o06October
Platanus x acerifolia), and Paulownia (Paulownia)

Gl
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Image 17.: Cortaderia sellona
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/Image 18.: ucuba Jjaponica

2. ABuilding for Young Married Coupl eso

The building for young married couples is a project by the City of Trebinje, where
young married couples had the opportunity to purchase residential units under favorable
conditions. Due to the presence of installations in the green areas of the site, plan ting
deep-rooted green structures is not possible. The plan is for the green structure to
develop vertically on the floors. In this way, the negative impacts of air pollution and the

heating of residential units would be reduced, and it would also be possible to influence
the microclimate of the site.

- This project has received funding from the European Unionds
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Image 19.: Building for Young Married Coup/'es. -

The arrangement of three fagcades is planned: eastern, southeastern, and southern. When
selecting the green structure, care was taken to ensure they are adapted according to
sunlight conditions. Accordingly, the plant species are divided into three groups:
1 Eastern orientation i Impatiens (watermelon balsam), Begonia (lat.
Begonia semperflorens), Fuchsia (lat. Fuchsia x hybrida)
1 Southeastern orientation i Desert rose (Ice plant) (lat. Delosperma
cooperi)
1 Southern orientation 7 Lantana (lat. Lantana), moss rose (lat. Portulaca
grandiflora)
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Image 20.: Delosperma coopef/' 21. Begonia 22. Lantana
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The specificity of this type of green fagade lies in the fact that it is not planned as a classic
green wall, where the structure is attached to the existing fagcade and a drip irrigation
system is installed. The implementation of the green facade is planned as a collaboration
bet ween the City of Trebinje and the bui
they can achieve a unique solution for greening the space. By presenting similar
implemented solutions, the residents were encouraged to actively participate in the
realization of this project and set an example for others in the region. Through multiple
conversations and meetings with the residents, we received maximum support and
willingness to participate in this project, as well as information r egarding possible
allergies.With encouragement from the city, the residents will take care of maintaining
the greenery assigned to them according to the orientation of their apartments, which
will be more or less challenging to maintain. This project, insp ired by the euPolis project,
brought together residents, the City Administration, and high school students who, under
the expert supervision of engineers from the Agrarian Fund, will grow plants in a
greenhouse that citizens will plant and maintain on thei r balconies.
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Images 23. 1 24.: The expert team of the City of Trebinje and the residents of the
building for young married couples

Studies have also shown that nature can reduce negative behaviors, such as aggression
and anxiety. Moreover, it has been found that connection with nature reduces stress and
alleviates mental fatigue. This is due to our body's automatic response to seeing and
being near natural elements.

3. Parking lot ASt epe StepSireebvi [ ao
The parkingloti n St epe Stepanovila St r e eity'sgationarys

traffic. The regulatory plan "Zasad Polje" envisions the construction of a public garage at
this location, with a maximum of basement, ground floor, and one upper floor (Su+P+1),
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and approximate dimensions of 200m x 30m. However, constructing a garage of these
horizontal and vertical proportions would disrupt the ambient value of the site.

The area was formerly an Austro-Hungarian military barracks, and the original buildings
have been preserved and reconstructed; today, they serve as educational institutions.
Therefore, the public garage should be planned at another location, while the exis ting
parking area should be arranged and greened in order to reduce the negative effects of
the large asphalt surface and excessive heat during the summer months.

The planned works will not negatively affect the number of existing parking spaces.The
asphalt surface at the parking spots will be replaced with grass-concrete pavers. The
currently marked horizontal islands will be transformed into green areas for planting tall
trees that provide adequate shade.Tree species suitable for the conditions of this location
include plane tree (lat. Platanus acerifolia) and European nettle tree (lat. Celtis australis),
both of which have airy, wide canopies, require minimal maintenance, provide ample
shade and visual appeal, and are highly resistant to pollution.In addition to these spatial
interventions, a section of the parking lot is planned to include canopies with green
curtains.Plant species suitable for forming green curtains include:evergreen jasmine (lat.
Trachelospermum jasminoides), which has dense foliage and fragrant, attractive flowers,
ivy (lat. Hedera helix), a perennial woody evergreen plant that is highly adaptable due to
its rapid growth and low maintenance needs. It tolerates low temperatures and climbs
trees, walls, fences, and other surfaces, attaching itself with aerial roots that develop on

This project has received funding from the European
under grant agreement No 869448.

Image 25.: Parkingin i St epa Stepanovil o Street, existing

Uni onds



o

the shaded side of the stem. These roots do not extract nutrients from living trees but
use them as support.lvy is an excellent solution for covering old walls or fences and for
creating visual barriers.

Image 26.: Cellis australlis Image 27.: Cellis australlis
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