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Abstract

The paper explores the transformative role of mobility in suburban center of Sremska
Kamenica, within the urban area of Novi Sad, Serbia, where a transit road passes through
the heart of the settlement center. Throughout history central functions of the settlement
were developed along the main road and thanks to its busyness. However, population
growth together with the rise of the motorization rate and the share of motor traffic in modal
split caused the traffic congestions and threatened the pedestrian and social activities
recently. The imminent construction of a new bridge, as part of a ring road around Novi
Sad, stands as a pivotal intervention that promises to divert traffic flows away from the
overloaded center, ushering in a new era of pedestrian-friendly public spaces. Finalization
of this bridge would divert traffic flows — presumably, the traditional center, now overloaded
with transit traffic, would be less busy, and at the same time, as shown in Space Syntax
analysis, accessibility at the local level wouldn’t fall. The key objective is to understand the
development of the centrality in Sremska Kamenica through time and to predict how
changes in mobility patterns will affect further public space usage and livability. The
research approach is based on the combination of Space Syntax tool, site surveys,
contextual analysis and planning documents reading. The paper shows how the traffic
diversion facilitated by the new bridge gives the opportunity for urban planners to reimagine
public spaces, prioritizing vibrant, walkable spaces that promote social interaction and
improve overall urban experience.
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1. INTRODUCTION

Various authors [1, 2, 3, 4] define the urban center in different ways, lacking a unified
analytical framework. Nevertheless, the center of a settlement is generally taken for granted,
typically referring to a focal point characterized by a concentration and mix of land uses and
activities in a prominent location. Since the precise delineation of urban centers exceeds the
scope of this work, the aim here is to understand the development of centrality in Sremska
Kamenica through Bill Hillier's concept of centrality as a spatio-functional process, rather than
to describe it as a static condition [5].

Suburban centers are specific per se, for their dependance on the main city center on one
side and the expectation to be sustainable economically and environmentally and to provide
local economic activities in order to minimize travel and to support cohesive and vibrant
communities [6]. Vibrancy? is one of the key qualities of cities, most prominently expressed
in their central areas. However, the specific scope and dynamics of central urban functions
are shaped by the broader settlement network and the local socio-economic context.

In the case of Sremska Kamenica (Figure 1a), earlier studies [9] have shown that both
historical and contemporary factors have played a decisive role in the distribution of land
uses. The old core of the settlement (Figure 1b) functions as the traditional center of identity
and urban life, accommodating trade, administration, culture, education, hospitality, and
more. The role of this center has evolved and strengthened over time, adapting to changing
conditions. Another important aspect is accessibility, as areas with higher accessibility tend
to support a greater mix of uses. For a long time, the socio-economic situation in Sremska
Kamenica has remained stable, as have the patterns of primary uses, building types, and
residential densities, with no indication of imminent change. However, mobility patterns are
expected to shift due to the construction of two new bridges, and the aim of this paper is to
explore how such changes in mobility may affect public space usage and overall livability.

r

Figure 1. (a) Sremska Kamen/ca WIthln the urban area of Novi Sad. Red //ne indicates
the location of the planned fourth bridge, while yellow line marks the position of the
fifth bridge. (b) Central area of Sremska Kamenica, according to the detailed
regulation plan [10] (author: M. Carevi¢ Tomic, source of a map: Google Earth).

3 Jane Jacobs explains urban vibrancy as an active street life comprised of the presence of pedestrians at all
hours of the day, that way encouraging activities and interactions [7], while for Jan Gehl [8] urban vibrancy
does not only refers to the number of people and inhabitants, but to the feeling that the place is inhabited and
being used.
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2. METHODOLOGY

Previous research on central areas has highlighted the diversity of issues and the
complexity of relationships among various urban phenomena across different types of
settlements. In the center of Sremska Kamenica, the current arrangement of land uses and
activities is likewise shaped by multiple factors, with accessibility standing out as one of the
most significant [9]. Accordingly, this research combines Space Syntax analysis, site surveys,
contextual analysis, and reviews of planning documents to explore the complex interplay
between mobility flows and spatial organization in the urban center.

As both a theory and method, Space Syntax offers a rational and qualitative approach to
investigating urban spatial networks. It has been widely applied in urban studies over the past
several decades [11]. In this study, it is used to gain insight into spatial configuration and
future mobility patterns, particularly accessibility, under the assumption that it can simulate
changes to the urban network resulting from the construction of two new bridges. The
analyses cover the entire urban area of Novi Sad, comparing the current state with a
projected state that includes the new bridges. Both axial and segment analyses were
employed. Axial analysis was used to measure changes in the importance of the main street
within the system and the movement flows along it (via the choice measure), while segment
analysis assessed how the construction of the new bridges could influence centrality
processes in Sremska Kamenica. Global analysis was used to simulate vehicular traffic, while
a 400-meter radius was applied for examining pedestrian accessibility.

3. HISTORICAL AND SPATIAL DEVELOPMENT OF SREMSKA
KAMENICA CENTRE

Sremska Kamenica developed on the northern slopes of the FruSska Gora mountain,
extending to the right bank of the Danube. In its oldest parts (Figure 2)—formed on a lower
plateau and later along Karadordeva Street—the indigenous urban matrix and traditional plot
organization have been largely preserved. These areas differ from the newer parts in their
morphological characteristics, the positioning of houses along the regulation line, and the
prevalence of narrow, winding streets, which are typical of settlements on FruSka Gora. The
area is also characterized by low housing density, with around 40 inhabitants per hectare [9],
a figure not expected to change significantly in the future.

KAMEHHIA — KAMENICA !
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Figure 2. Historical photos of Sremska Kamenica, area of Kralja Petra | Square
(unknown author) [12]
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The functional structure of the original center (today Kralja Petra | Square and its
surroundings (Figure 2)) in the past consisted of public uses—such as a church, old school,
local community office, library, post office, and café—some of which remain today. The
expansion and displacement of the center from an oldest historical core took place gradually
towards the upper plateau and Trg Zmaj Jove, along the main route that connected Sremska
Kamenica with Petrovaradin and Novi Sad. After World War Il, the settlement became part
of the Novi Sad and Petrovaradin municipality, leading to increased dependence on Novi
Sad. The spatial connection was further strengthened by the construction of the Most
Slobode bridge over the Danube in 1981, which encouraged further development.

In the decades following World War Il, urban planning envisioned the development of a
conurbation consisting of Novi Sad on one side of the Danube and Petrovaradin and
Sremska Kamenica on the other. One of the main goals was to concentrate public facilities,
residential areas, and workplaces on the right bank, creating a new development pole.
However, this vision was never fully realized due to specific social, political, and economic
circumstances, especially after the 1990s. Nevertheless, certain unique functions—such as
the institutes for oncology, pulmonary and cardiovascular diseases, the Basic Police Training
Centre, and SOS Children's Village—make Sremska Kamenica a distinct sub-center within
the Novi Sad area [13]. Apart from these unique functions, most non-residential uses serving
the essential needs of the population are concentrated in the ftraditional center,
encompassing central services, education, childcare, health, culture, and religion. The range
of activities in the center of Sremska Kamenica is broader than in other parts of the settlement
but remains limited, as the rest of the area is predominantly residential. Previous research in
the central area* recorded 86% housing, 7% primary non-residential, and 7% secondary
non-residential uses®. A significant increase in non-residential uses occurred in the 2000s,
during the post-transition period, when the population of Sremska Kamenica grew® notably
due to suburban sprawl.

On the other hand, according to the Study of Housing [17] from 1995 to 2009 the share
of commercial space in the total built area decreased—presumably a result of large-scale
residential construction in peripheral zones. This period also coincided with the stabilization
of the country’'s economic and political situation following the turbulent 1990s, likely
contributing to a more favorable environment for business and service development. The
growth of entrepreneurship during this time also led to an increase in retail outlets, with
portions of houses facing the street being converted into business premises in the center and
adjacent streets. Despite these developments, daily commutes to the center of Novi Sad
remain intensive.

The strengthening of the historical center eventually led to a saturation point, as Trg Zmaj
Jove—given existing structures and preservation guidelines—reached its capacity for
accommodating new, large-scale programs. This led to the elongation of the traditional

4 The area of a Detailed Regulation Plan of the Center of Sremska Kamenica [10].

5 The methodology used for land-use analysis was Mixed-use Index, defined by van den Hoek [14] and here
used redefined version where uses are classified on residential, primary non-residential and secondary (non-
residential) uses [9], based upon Jane Jacobs's theory. Primary uses are those that bring people to a specific
place because they are anchorages (housing, offices, schools etc.). The purpose of the secondary uses is to
serve the people drawn by the primary uses — those are the enterprises that grow in response to the
presence of primary uses [7].

% 1n 2002 number of inhabitants was 11205, which is for 40% more than in 1991 [15]. According to current
data, 12632 inhabitants live in Sremska Kamenica, which is five times more than in 1948, when the first
population census was conducted [16].
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center, a process accelerated by the construction of new faculties and multifamily housing,
which in turn spurred the development of secondary programs in one of the entrance zones
to Sremska Kamenica [18] and new linear center has begun to emerge along the busiest
streets, especially Vojvode Putnika Street. Notably, most of the premises along this stretch
are retail or services dependent on what Hillier and colleagues refer to as "passing trade"
[19], in this case primarily car-based, long-distance traffic (e.g., car washes, plant and tool
stores). This route continues through the ftraditional center and connects suburban
settlements along the Danube’s right bank with Novi Sad.

Recently, the trend of concentrating non-residential uses along this main road has
extended toward suburban settlements upstream from Sremska Kamenica, near the
projected landing point of the new bridge on the Danube’s right bank. The future completion
of the fourth bridge may divert traffic away from the current central route, making the future
ring road and surrounding areas more accessible, busier, and therefore more attractive for
non-residential development [20].

According to the current detailed regulation plan [10], the development concept envisions
preserving the ambient character of the center while simultaneously allowing for the
integration of missing functions. The goal is to concentrate central activities around Zmaj Jove
Square and establish a connection with the terrain along the Danube, thereby creating
conditions for direct access to the river. Unfortunately, these objectives have not been
realized, and the main square is currently experiencing the degradation of its built heritage
due to inappropriate architectural interventions (Figure 3).

BT A

Figure 3. Sremska Kamenica today; (a) Kralja Petra | Square, (b, c) Zmaj Jove
Square (author: M. Carevi¢ Tomic)

4. MOBILITY ANALYSIS

The busiest road passing through the central zone of Sremska Kamenica follows the line
of Vojvode Putnika Street, Zmaj Jove Square, and Karadordeva Street (Figure 1b and Figure
4). This corridor connects Novi Sad not only with Sremska Kamenica itself but also with other
settlements upstream on the right bank of the Danube—such as Ledinci, Rakovac, and
Beogin—whose residents commute daily to the city. This stretch, along with Zeleznicka
Street, is also the most locally accessible area, making it unsurprising that the two main
squares were formed here and that the majority of non-residential facilities are located along
this route.

However, the high volume of people also brings intense motor traffic, which acts as a
limiting factor for developing vibrant public life in the center. The existing urban fabric, shaped
in earlier periods, is no longer capable of accommodating current traffic demands’. In
addition, the heavy traffic contributes to increased levels of noise and air pollution, making

7 According to the Smart Plan [21] motorization rate and the share of car usage in Novi Sad is in constant
raise.
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the experience of staying in public spaces less pleasant—even though many key public
facilities are located in this area. As a result, the squares generally do not function as
gathering places, but are instead used primarily for transient activities, such as shopping,
waiting for the bus, or other brief, utilitarian purposes.

5. THE NEW BRIDGE: A GAME-CHANGER

Currently, two parts of the urban area of Novi Sad are connected by three bridges, but for
many decades urban plans envision a total of five. Recently, construction of the fourth and
fifth bridges has begun. The fourth bridge—most relevant to this paper—is intended to
connect the western parts of Novi Sad with the settlement of Sremska Kamenica. It will also
form part of a key route linking the city to its broader surroundings via the E75 highway and
other national roads. Itis expected that the construction of these new bridges will significantly
alter the functioning of the city. To assess the potential impact on the center of Sremska
Kamenica, Space Syntax analysis was employed. The analyses were conducted for the
entire urban area of Novi Sad (Figure 4a, 5a), with a zoomed-in view of the Sremska
Kamenica center provided for clarity (Figure 4b, 5b). Due to space limitations, only the axial
analyses are presented graphically, while key numerical results are summarized in tables.

Accessibility

High /

& v Teccan " \ :
Figure 4. Axial map of Novi Sad — choice analysis (global radius). (a) Full city view; (b)
central area of Sremska Kamenica (author: M. Carevi¢ Tomic)

o

Visual inspection and comparison of Figures 4 and 5 suggest that the new connections
within the urban matrix positively affect the global choice pattern in the center of Sremska
Kamenica. The numerical data (Table 1) support the visual interpretation: the construction of
the new bridges is expected to significantly reduce the traffic load on the main transit corridor,
particularly on Vojvode Putnika Street. This implies that the route will become less likely to
serve as the preferred path for through-movement (i.e., transit traffic) between different street
segments in the urban area.
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Accessibility
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Figure 5. Axial map of Novi Sad after construction of two new bridges — choice
analysis (global radius). (a) Full city view; (b) central area of Sremska Kamenica
(author: M. Carevi¢ Tomic)

Table 1. Axial analyses for Vojvode Putnika Street

Axial Choice (global radius)
Current accessibility 0,354561
Future accessibility 0,089264

On the other hand, a comparison of integration values indicates that locally (within a400m
radius), the center will maintain its significance. Moreover, at the level of the entire urban area
(global radius), it is expected to become even more accessible. This suggests that the central
area will remain attractive and retain the high potential to be the destination for movement.

Table 2. Segment analyses for the center (20 segments)

Integration (global radius) | Integration (r=400m)
Current accessibility 807,734 0,575404
Future accessibility 948,862 0,575404

6. DISCUSSION AND CONCLUSION

The case of Sremska Kamenica highlights the multifaceted and transformative role of
mobility in shaping suburban centers. Historically formed along a key transit route, the central
area has developed a layered identity as both a functional core and a passageway. However,
this dual role has increasingly led to tensions between vehicular mobility and the spatial and
social qualities essential for vibrant urban life. The dominance of motorized through-traffic,
particularly along Vojvode Putnika Street and Zmaj Jove Square, has compromised the
potential of public spaces to serve as places of gathering, interaction, and everyday sociality.

As the Space Syntax analyses reveal, the finalization of the fourth bridge—a critical
component of the Novi Sad ring road—will significantly alter existing mobility patterns.
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Specifically, the analyses show a notable decrease in global choice values for Vojvode
Putnika Street, which confirms the expected redirection of through-traffic away from the
traditional center. This shift alleviates the current pressure on the central streets, thereby
reducing noise, air pollution, and motor traffic dominance.

Importantly, the research also shows that while the transit function of the central area will
diminish, its spatial integration, as one of the indicators of centrality, will remain stable oreven
improve. This indicates that the traditional center of Sremska Kamenica will maintain its
accessibility and potential as a destination, not just as a route. This finding carries important
implications for urban planning and design. Reduced transit pressure opens opportunities for
reclaiming central public spaces for pedestrian use, social functions, and green infrastructure.
In turn, this can elevate the quality of life, improve environmental conditions, and strengthen
the spatial identity of the center. Furthermore, the potential redistribution of non-residential
functions—especially those relying on high accessibility and visibility—towards the new
infrastructure corridor suggests a spatial reorganization that could relieve current land use
saturation in the historical center. Yet, the outcomes of such infrastructural shifts are not
automatic. Planning responses will be crucial to steer the transformation toward inclusive and
sustainable goals. Without proactive urban design and policy support, the freed-up space
could risk underutilization or ad-hoc commercialization. On the other hand, a coordinated
approach—integrating traffic calming, pedestrian prioritization, and heritage-sensitive
design—could revitalize the central area and reinforce its role as a livable, multifunctional
hub. Strategies such as a "road diet"—reducing the number or width of traffic lanes—could
help repurpose space for pedestrians, greenery, and non-motorized mobility, fostering a
more human-centered environment.

The study also identifies a spatial phenomenon of center elongation along the main roads,
primarily in the direction of Novi Sad. This linear extension of central functions, increasingly
occupied by "passing trade" land uses, reflects the strong functional dependence of suburban
settlements on the central city. As this process is shaped by mobility flows, it raises important
questions about the long-term viability of these uses in a post-diversion scenario. With a
decline in passing traffic, some of these premises may lose their commercial relevance and
be replaced by more locally oriented or residential uses. Future research could explore
whether this spatial and functional dynamic is a common characteristic of suburban centers
and how it might inform broader planning strategies.
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