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Urban vitality in a medium-sized city: Insights from
a spatial multi-criteria analysis

Urban vitality reflects the intensity and diversity of every-
day urban activities and their spatial distribution, serving
as a key indicator for planning and managing cities. In
medium-sized, post-socialist cities, spatial disparities in
vitality often remain underexplored due to limited data
integration and analytical tools. This study examines
urban vitality in Ni§, one of Serbia’s few medium-sized
regional centres, using a spatial multi-criteria assessment
that integrates socioeconomic, infrastructural, and spatial
indicators. An entropy—TOPSIS multi-criteria model in-
tegrated with GIS was applied to determine the relative
importance of indicators and derive a composite urban
vitality index across sixty-nine settlements. The analysis

reveals pronounced intra-urban differences, highlighting
areas of concentrated vitality as well as zones of relative
functional and social weakness. Beyond mapping vitali-
ty, the study identifies key indicators that most strongly
influence urban vitality and provides insights into mon-
itoring and enhancing vitality in similar urban contexts.
The findings provide a transparent, spatially explicit
framework to support evidence-based planning, targeted
regeneration, and follow-up qualitative or participatory
assessments in medium-sized cites.

Keywords: urban vitality, GIS, multi-criteria assessment,
post-socialist urban development, Ni§
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1 Introduction

Urban vitality refers to the intensity and diversity of human
activities in urban spaces, reflecting interactions between spa-
tial structure, functional mix, and socioeconomic dynamics.
In urban planning and urban studies, vitality is closely associ-
ated with walkability, land-use diversity, accessibility, and the
presence of active public spaces (Cardoso & Meijers, 2016;
Istrate et al,, 2020). Recent scholarship further conceptualizes
urban vitality as an emergent, dynamic phenomenon shaped
by temporal activity patterns, social interaction, and commu-
nity engagement (Garau & Annunziata, 2022; Osunkoya &
Partanen, 2024).

Urban vitality has been studied more in large metropolitan
regions, whereas medium-sized and second-tier cities have
been insufficiently explored despite their crucial role in re-
gional development and territorial cohesion (Cardoso, 2016).
Unlike large cities around the world, medium-sized cities often
experience depopulation (Parkinson & Meegan, 2013). They
also undergo functional mono-structuring following industrial
restructuring (Berroir et al,, 2019) and gradual centre devi-
talization (Chouraqui, 2021). These transformations often
call for context-specific analytical approaches able to capture
intra-urban disparities rather than relying solely on aggregate
city-level indicators.

European research highlights several spatial dimensions of
vitality. Functional density and mixed land use have been
shown to strengthen everyday urban activity (Istrate et al,,
2020). Socioeconomic diversity and connectivity contribute
to resilient local economies (Gao et al., 2024). Moreover, cul-
tural initiatives (Kara et al., 2025) and culture-led regeneration
programs (Tzatzadaki, 2024) are useful tools for enhancing
urban identity and social cohesion, particularly in second-tier
cities (Blaszczyk & Krysinski, 2023).

In post-socialist cities, institutional transformation and eco-
nomic restructuring have shaped urban spatial dynamics
(Cvetinovi¢ et al,, 2016). Fragmented planning systems and
uneven development patterns have contributed to disparities
between central and peripheral areas (Stoji¢ & Timotijevi¢,
2024). Urban planning in Serbia often fails to address structur-
al inequalities (Petrovi¢, 2009), remaining detached from the
specific needs of peripheral and sub-municipal zones (Vujosevi¢
et al, 2012). Research on major cities such as Belgrade, Novi
Sad, and Ni§ identifies demographic change, migration, and
infrastructural inequality as important drivers of spatial dif-
ferentiation (Antoni¢, 2024; Santi¢ & Dordevi¢, 2023). Inte-
grating cultural initiatives, participatory governance (Nedudin
& Krkljes, 2022), and infrastructure quality (Pordevi¢ et al,,
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2023) is increasingly highlighted as a pathway to maintain
vibrant and inclusive urban spaces (Proti¢ et al., 2020). Nev-
ertheless, systematic, fine-grained spatial assessments of urban
vitality at the sub-municipal level remain limited.

Methodologically, European studies increasingly combine
spatial statistics (Gao et al., 2024), GIS modelling, big data
(Osunkoya & Partanen, 2024), and spatial analysis (Galak-
tionova & Istrate, 2025) to capture both static and temporal
dimensions of urban vitality. On the other hand, although
multicriteria decision-making (MCDM) methods, due to their
robustness, are increasingly employed to integrate heterogene-
ous indicator datasets (Ali et al,, 2023; Ginting et al,, 2017),
they are less present in this domain. Such approaches can al-
low the identification of intra-urban variability and provide
transparent support for evidence-based planning. However,
they are rarely applied in medium-sized post-socialist cities,
particularly in Serbia.

This study focuses on Ni§, Serbia, a representative second-tier
city with a compact urban core, a mixed urban-rural admin-
istrative structure, and pronounced spatial disparities. Using
entropy-based weighting and the TOPSIS method coupled
with GIS, the research develops a composite vitality index
for a fine-grained understanding of intra-urban differences.
The study offers a spatially explicit and transferable MCDM
model tailored to medium-sized cities and, by identifying the
indicators with the greatest differentiating capacity at the ur-
ban level, it supports evidence-based planning beyond munic-
ipal aggregates. It addresses the following research question:
How can a hybrid GIS-MCDM model be effectively applied
to evaluate urban vitality by assessing various levels of urban
vitality at the sub-municipal level using data from publicly
managed infrastructure assets, environmental resources, and
social facilities?

To address this primary question, the study explores the follow-
ing sub-questions: 1) To what extent can this GIS-based entro-
py-TOPSIS model serve as a replicable tool for evidence-based
planning in other regional centres with limited data integra-
tion? 2) How is the vitality disparity spatially manifested? and
3) Which indicators carry the highest weights that can strongly
impact vitality index results?

2 Literature review

Urban researchers have highlighted the spatial dimension as a
main factor determining urban vitality. For instance, Cardo-
so and Meijers (2016) reported that urban areas experience
greater daily activity when accessibility and land-use diversi-
ty, together with density, reach optimal levels. Findings from
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multiple European cities show that pedestrian traffic and so-
cioeconomic connections increase when cities have functional
density combined with mixed-use development (Istrate et al.,
2020). On the other hand, Gao et al. (2024) employed GIS-
based spatial metrics to show that medium-sized urban areas
experience higher vitality levels when their land uses show
more diversity and their street networks provide better access
to different areas. Furthermore, Liu et al. (2023) demonstrated
that, in medium-sized contexts, fine-grained analysis of spatial
environmental data is essential to uncover the “sub-municipal”
realities of urban vitality. Osunkoya and Partanen (2024) com-
bined spatial data with activity patterns by analysing mobile
phone dataand reported that vitality levels depend on mobility
patterns and access to services. A study by Garau and Annunzi-
ata (2022) demonstrated that compact urban areas with prox-
imity to public amenities foster both tangible and perceived
vitality among their inhabitants. These findings indicate that
a single infrastructure indicator cannot adequately capture
vitality; instead, a multidimensional evaluation is necessary.

Considering medium-sized and second-tier cities, European
spatial policy discussions have started to recognize their rising
significance in their development plans. Cardoso (2016) ar-
gued that such cities play a stabilizing role in regional systems,
despite lacking the global competitiveness of metropolitan cen-
tres. However, several important factors affect their vitality.
Parkinson and Meegan (2013) identified demographic decline
asa common trend in post-industrial second-tier cities. Berroir
et al. (2019) showed how functional mono-structuring as a
consequence of the industrial restructuring of cities reduces ur-
ban diversity and weakens local resilience. Chouraqui (2021)
demonstrated that suburbanization, with its limited service
node development, is the root cause of the decline in central
areas. Studies have also reported that culture-led regeneration
initiatives have potential as a community revitalization meth-
od. Kara et al. (2025) examined the impact of European Capi-
tal of Culture initiatives on urban identity and local economic
dynamics. Tzatzadaki (2024) found that cultural programming
can stimulate social cohesion when embedded in long-term
governance frameworks. However, Blaszczyk and Krysiriski
(2023) warned that the outcomes from such projects depend
on their specific environment, resulting in different effects
across different areas. There is an evident incline in research
toward larger cities; thus, there is a limited understanding of
vitality in a wider spectrum of European cities.

Research on post-socialist cities recognizes three main factors
that affect their urban vitality: institutional changes, privat-
ization, and alterations to governing systems. Cvetinovi¢ et
al. (2016) argued that deregulation and fragmented planning
practices largely influenced uneven urban development pat-
terns in Serbia. Stoji¢ and Timotijevi¢ (2024) showed that
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peripheral settlements often experience infrastructural deficits
compared to central zones. Serbian scholarship provides ad-
ditional context. For instance, Antoni¢ et al. (2024) report-
ed that demographic changes in major Serbian cities mainly
result from migration and aging. On the other hand, Santi¢
and Dordevi¢ (2023) showed that infrastructure distribution
creates persistent uneven development patterns between differ-
ent areas. Proti¢ et al. (2020) and Nedu¢in & Krkljes (2022)
argued that improved accessibility to public areas positively
affects their use, which leads to increased urban activities. The
research conducted in Serbia primarily focuses on single as-
pects of urban sustainability and vibrancy, and lacks attempts
at integrated vitality analysis. Due to the regional differences
in post-socialist urban transformations, mapping urban vitality
in Serbian cities requires a context-sensitive framework.

Urban vitality is examined using various methodologies. For
instance, Osunkoya and Partanen (2024) combined tradition-
al metrics with mobile phone data through GIS analysis to
understand how urban diversity and socioeconomic features
correlate with vitality. Gao et al. (2024) employed data such as
nighttime light, housing prices, social media, points of interest
(POIs), and NDVI data to measure various aspects of urban
vibrancy using the Geodetector and geographically weighted
regression models. Galaktionova and Istrate (2025) assessed
street vitality by using functional density as a proxy, which
was derived from OpenStreetMap (OSM) data and analysed
through a spatial lag regression model. Lopes and Camanho
(2013) used data envelopment analysis to understand how
public green spaces contribute to urban vitality. Garau and
Annunziata (2022) combined space syntax and GIS to under-
stand how urban form components impact vitality potential.

Despite the different methodological approaches, challenges
related to data alignment and resolution discrepancies persist.
There is also variability in data availability, applied technolo-
gy, and level of analysis. Some studies focus on a fine-grained
local scale, and others consider a broader, metropolitan scale.
Furthermore, the use of aggregated data sources (such as mo-
bile phone data or POI datasets) may oversimplify contextual
information.

Several significant challenges are identified in the literature
reviewed, such as the multidimensional nature of urban vi-
tality, which challenges “one size fits all” urban theories and
supports context-specific frameworks for urban vitality anal-
ysis, the distinct structural challenges affecting urban vitality
in medium-sized and post-socialist cities, and the dearth of
studies using MCDM in this setting.

As a result, this study contributes by operationalizing a spatial
MCDM-GIS model tailored to a medium-sized post-social-
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Figure 1: Study area.

ist city and by providing a transparent ranking of settlements
based on publicly governed infrastructural, environmental,
and social assets, expanding the scope of commonly used de-
terminants of urban vitality (such as spatial diversity, mixed
land uses, urban density, and so on).

3 Methodology

3.1 Study area

Nis$ was chosen as an illustrative case of a medium-sized Serbi-
an city facing spatial disparities and functional challenges. As
one of the few urban centres outside the capital region with
a strong regional role, Ni§ serves as an administrative, eco-
nomic, and educational hub for southern Serbia while showing
marked differences in accessibility, land use, and socioeconom-
ic activity between central and peripheral areas (Figure 1). Its
compact urban structure, combined with areas of both decline
and emerging development, makes Ni suitable for examin-
ing how different characteristics influence vitality. Since 2004,
Nis has been administratively divided into five municipalities.
These municipalities have diverse spatial, demographic, and
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functional characteristics. For instance, the municipality of
Medijana, although the smallest (16 km®), is the most densely
populated, with 82,360 residents. In contrast, Niska Banja, the
largest in area, is predominantly rural and features the lowest
population density. Differences in urban development levels,
infrastructure provision, and access to services combined with
the coexistence of urban and rural lifestyles generate divergent
quality-of-life outcomes. Demographic disparities further re-
inforce this fragmentation: some settlements have an average
age as low as thirty-cight, and others as high as sixty-nine.
These spatial and demographic differences necessitate detailed
sub-municipal analysis. The presence of sixty-nine rural set-
tlements within the five city municipalities emphasizes the
limitations of using the municipal scale as the primary unit
of urban analysis. Therefore, these settlements are considered as
study units because they lack sufficient data and are frequently
excluded from conventional planning processes.

3.2 Indicators

The indicators used for this study primarily focus on physical
resources and important infrastructure under the municipal
government. Although privately owned facilities, such as gro-
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cery stores or banks, contribute to daily life and urban vitality,
their presence is market-dependent and reflects commercial
decisions rather than public-sector support, and so they are not
included on the indicator list. The final list of indicators was
developed in accordance with relevant literature and following
an extensive field investigation, which included an inventory
of all infrastructure elements (e.g., roads, schools, and sport
facilities) and resources (e.g., watercourses, forests, and caves).
The indicators are classified according to five criteria briefly
outlined below.

1. Geographical location, natural potential, and environmental
protection

o Proximity to the city centre indicates accessibility to di-
verse economic opportunities, public services, cultural
amenities, and transportation infrastructure. According
to Jacobs (1961), the quality of urban life depends on
dense mixed-use urban environments that provide better
closeness and social networks, and where everyday activ-
ities are close together. Montgomery (1998) supported
this, stating that urban vitality diminishes with distance
from the urban core.

e Proximity to watercourses offers ecosystem services such
as provisions for agriculture, natural flood regulation,
and recreational values, which MEA (2005) recognized
as essential for long-term local development.

o Proximity to forests reflects potential for eco-tourism,
sustainable resource use, recreation, improved microcli-
mate, and overall well-being (Tzoulas et al,, 2007).

o Protected natural areas function as part of a green in-
frastructure network linking environmental conservation
with community well-being and supporting local liveli-
hoods through regulated low-impact activities such as
eco-tourism, speleology, or collecting herbs, allowing an
economy in line with long-term ecological preservation
(MEA, 2005).

o Geological resources include features such as caves,
thermal springs, and spas, which support tourism, small
business development, sports, and recreation (Farsani et
al,, 2011).

2. Infrastructure and communications

o Types of access roads from the city centre, roads within
the settlement, and accessibility to public transportation
are indicators of physical connectivity, economic poten-
tial, emergency response, and community integration
(Litman, 2021).

o Frequency of organized public transport.

o Presence of petrol stations refers to the spatial proximity
of these to agricultural and residential clusters, cutting
transport costs, and ensuring farmers have the fuel they
need close by. This can support infrastructure integration,
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economic vitality, and support for tourism and logistics.

o Presence of a post office indicates developed communica-
tion infrastructure, access to financial and logistical ser-
vices, and information dissemination, which is especially
important in rural areas (Castells, 2010). It is an impor-
tant physical gateway for e-commerce, providing the “last
mile” logistical link needed for community integration
in rural or remote areas.

o Mobile network coverage serves as the fundamental
digital system allowing suburban areas to develop into
connected economic centres through the provision of fi-
nal data transmission and communication services while
also supporting the social and cultural activities that drive
suburban community life.

3. Healthcare
NiSs suburban settlements are already experiencing demo-
graphic decline. Most of these settlements lack access to
healthcare facilities. Thus, the following two indicators can
contribute to local vitality:

o Access to primary healthcare facilities.

o Access to pharmacies.

4. Education
o Access to educational institutions: a lack of primary
schools causes families to migrate toward the city. Thus,
a primary school in a settlement reflects a capacity to
retain residents.

5. Social development

o Number of public outdoor sports fields and recreational
facilities, and sports clubs: such facilities are “bonding”
spaces (Putnam, 2000), essential for creating trust and
cooperation. Sports fields and sport clubs are a proxy for
healthy and multigenerational demographics, and a base
for social interaction and community well-being.

o Number of cultural institutions and local events refers to
cultural festivals and creative hubs, mainly in the urban
core of Ni§, that draw the younger generation out from
metropolitan edges. This creates stagnant areas of periph-
eral community, dull and without the social vibrancy
and institutional “glue” that Florida (2002) proposed as
a requirement for maintaining a productive long-term
multi-generational population.

o Number of religious buildings reflects the potential for
social cohesion, community inclusion, and opportunities
for volunteerism and civic participation. A diversity of
religious institutions may also suggest cultural tolerance
and pluralism (Putnam & Campbell, 2010).
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3.3 Scoring method and data sources

Class boundaries were established by considering both accept-
ed norms and empirical evidence. We utilized the walkability
thresholds established by UN-Habitat (2018) to determine
distance-based measures. For indicators with established classi-
fications, such as mobile network coverage and road categories,
the corresponding institutional categories were utilized. For
the remaining indicators, the complete dataset was analysed
and classes that accurately reflected the distribution of values
were established. For instance, if the inventory showed that
the maximum number of geological resources within the set-
tlement boundary is more than three, we assigned three classes
to this indicator (see Table 1); if the maximum number of
schools in all settlements is 1, we assigned binary classes. The
scoring system was thus both evidence-based and aligned with
current planning and regulatory frameworks. Consequently,
the scoring system may accurately represent actual differences
and respond to minor variations within communities while
adhering to a four-point or binary rating framework. The set-
tlement boundaries (SB) were taken into account when eval-
uating indicators.

Table 1: Indicator values and rationale.

P.VRANIC, L. VASILEVSKA, I. PETKOVSKI

The values of the four-point scale are 3 = significant poten-
tial for local development, 2 = moderate potential, 1 = weak
potential, 0 = absent. Scoring is based on data collected from
publicly available sources, institutional records, field visits, and
planning documentation, ensuring a comprehensive and relia-
ble data foundation (Vrani¢ et al., 2026a).

3.4 Prioritization methodology

The objective of applying the multi-criteria method was to
rank local communities according to predetermined criteria
to assess their vitality. Shannon’s entropy method was used
to calculate the weight values of the criteria and determine
the weight coefficients. The term entropy denotes disorder and
uniformity in a data set (Shannon, 1948). The relationship
between the entropy value and weight coefficient is inverse
(Zakeri et al., 2025): criteria with a higher entropy value
have low coefhicients and vice versa (Ali et al., 2023). Criteria
with a minimum difference between their values have a high-
er entropy value because the data are uniformly distributed
and provide limited information. In contrast, criteria with a
greater difference between individual values provide a variety

Indicator Data source, method

Rating

1. Geographical location, natural potential and environmental protection

Calculation of isochrones with QGIS TravelTime plugin using
centre of settlement as origin point, city centre as destination

Proximity to the city centre
point

3: < 10 min drive to city centre
2:10-20 min
1: 20-30 min

Calculation of Euclidean distance from centre of settlement to  3: 5 min walk

Proximity to watercourse

closest watercourse/forest using buffer tool in QGIS

2: 10 min

Proximity to forests

1: 15 min

Protected natural areas .
spatial overlay

Environment Protection Institute of Serbia data applying

1: Protected area present within SB

0: Does not exist

Geological resources OSM data

3: three or more geological sites are
present within SB

2: two
1: one

0: none

2. Infrastructure and communication

Public utility Co. “Directorate for Construction of the City of
Ni$” and OSM data, applying zonal statistics in QGIS. Due to
data limitations on road quality, analysis focused only on road

Types of access roads from the
city centre
hierarchy.

3: The settlement is accessible via
primary roads

2: via secondary roads

1: via tertiary roads

Types of roads within settlement

3: road network of mostly primary
roads

2: secondary roads

1: tertiary roads
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2: more than one type of transport

Accessibility to public Analysis of “Directorate for Public Transport of Ni$ and Serbian available
transportation Railways data applying zonal statistics in QGIS 1: one

0: none

3: high
Frequency of organized public 2 medium
transport*

1: low

1: present within SB
Presence of petrol stations OSM and Google Earth data

0: none

1: present
Presence of a post office Post of Serbia, Google Earth, and field study data

. none

0
3: mostly good/excellent coverage
GIS analysis of regulatory authority for Electronic 7

Mobil k *x - .
obile network coverage Communications and Postal Services (RATEL) data

: satisfactory to good/excellent

1: satisfactory for > 80%

3. Healthcare

: health centre present within SB
Access to primary healthcare

. : shared with one settlement
facilities

Voronoi diagram in QGIS based on health centre data

: serves several settlements

: pharmacy present within SB
Voronoi diagram in QGIS based on Google Earth data and
online data

N W=

Access to pharmacies : shared with one settlement

N

: serves several settlements

4. Education

—_

: primary school present within SB
Access to educational institutions School administration, Google Earth, and field study data
0: none

5. Social development

2: two or more facilities within SB
Number of publlc. outdoo.r.s.ports OSM, Google Earth, and field study data 1: one
fields and recreational facilities,

0: none

—_

: institution present
Number of cultural institutions
0: none

Google Earth, Diocese of Ni, and field study data

—_

: religious building is present within
Number of religious buildings S8

0: none

2: more than one event annually

Number of local events Local tourist organization data 1: one
0: none
2: more than one club
N f regi .
umber of registered sports Local sports federation data 1: one
clubs
0: none

*Based on the number of departures to each municipality per workday. The final number was standardized to a range of 0-1 using the min-
max approach, with 0 being the least frequency and 1 the most. For uniformity of evaluation, the normalized range was divided into three
frequency groups.

**The signal area for the three national operators was compared to the total area of the settlement using the Regulatory Authority for Electronic
Communications and Postal Services (RATEL) classification levels: excellent (expected very good connection), good (expected good connection),
and satisfactory (expected acceptable connection with interruptions). The final grade was determined by averaging the scores of all three
operators based on signal dominance: 3 = combined territory of excellent/good signal exceeds satisfactory signal area, 2 = satisfactory signal
area exceeds combined excellent/good signal coverage, 1 = satisfactory signal level covers more than 80% of the territory.

Urbani izziv, volume 37, no. 1, 2026



38

of information for ranking, the degree of entropy is lower,
and their weight value is greater (Chen, 2020). Criteria with
lower entropy can contribute to the observation of differenc-
es among local communities because they imply variability in
the data and facilitate ranking. Applying this method seeks to
avoid subjectivity in the ranking process. The TOPSIS method
then combined the weighted indicators into a composite urban
vitality index, ranking settlements by how close they are to
an “ideal” high-vitality scenario and how far from the “least
desirable” scenario. More information about each method can
be found in the Vrani¢ et al.,, (2026b).

4 Results

4.1 Indicators

The spatial distribution of indicators is presented in Figure 2.
For proximity to the city centre, isochrone maps were gener-
ated to estimate travel times to the city center of Ni§ under
optimal driving conditions by car (excluding rush hour), meas-
ured from the settlement center. Fifty per cent of settlements lie
within the third zone (20-30 minutes), 47.1% in the second
zone (10-20 minutes), and only two within ten minutes. Sev-
eral settlements fall on isochrone boundaries. Sixty per cent are
in the second zone, indicating most residents drive eighteen
to twenty minutes to the city centre (Figure 2a). Residents
generally walk five to fifteen minutes (400-1,200 m) to the
nearest watercourse (51.4% are within 400 m, 18.6% within
400-800 m, 15.7% within 800-1,200 m, and 14.3% beyond
1,200 m; Figure 2b). Proximity to forest area considered the
distance between the centre of the settlement and the closest
forest; 58.6% of residents live near forests: 19% within five to
ten minutes walking, 14% within fifteen minutes (800-1,200
m), and 8% within five minutes. The remaining 41.4% are over
1,200 meters away (Figure 2c). Protected areas cover 10.4% of
the study area, mainly in the east. Thirteen of sixty-nine set-
tlements are partially or fully within nature parks and reserves
such as the Si¢evo Gorge and Mount Suva (Figure 2d). Only
seven settlements (10.1%) have geological resources within
their boundaries. Some even have thermal springs and caves
with national or international significance, such as Cerje and
Pesturina caves (Figure 2¢). Regarding types of access roads
from the city centre and roads within the settlement, 10% of
settlements are accessible from the city centre only via tertiary
roads, 29% via secondary roads, and 61% via primary roads.
Within settlements, 31% rely on tertiary roads, 33% on sec-
ondary roads, and 6% on primary roads (Figure 2f).

Urbani izziv, volume 37, no. 1, 2026

P.VRANIC, L. VASILEVSKA, I. PETKOVSKI

Approximately 80% of settlements have organized public trans-
port, mostly buses; 11.4% also have rail service. If accessible
neighbouring areas are included, rail access rises to 35.7%. Four
percent of settlements lack organized transport entirely (Figure
2a). In terms of frequency of public transport, 12.9% have
the highest frequency (0.69-1.0), 12.9% medium (0.31-0.53),
and 74.2% low (up to 0.30), decreasing with distance from the
city centre (Figure 2b). The spatial distribution of petrol sta-
tions corresponds to the expected directions of the main high-
ways and access roads. Along these, petrol stations are present
in 14.2% of settlements. Including neighbouring settlements
that can be driven to in ten minutes or less, an additional 41.4%
of settlements are direct users of this resource. The number of
post offices decreases with distance from the centre of Ni§, but
coverage remains good, at 49% overall. Including settlements
bordering those with post offices, the coverage increases to
95.7% of the population. There is great spatial variation in
mobile network signal quality for local communities: 19.4%
of settlements have very good to excellent signal coverage (2
2.7), with acceptable mobile access for digital services, online
communication, and smart infrastructure. However, 23.6% of
settlements are in the poor to very poor range (< 1.3), meaning
that direct, good mobile signal coverage exists only 19.4% of
the local settlements.

Primary schools are present in half of the settlements; 28.5%
are branch schools. The remainder lack primary schools, re-
quiring residents to attend school in nearby settlements. Voro-
noi diagrams showed half the settlements share a health centre
with two or more others, 37.6% share with three or more,
14.3% share with only one other, and 35.7% have their own.
Pharmacy coverage is slightly lower than that of healthcare
facilities and diminishes with distance from the centre of Nis:
87.1% of settlements share a pharmacy with two or more oth-
ers, and 64.3% with four or more settlements. Only 12.9% of
settlements have their own pharmacy, and 4.3% share with one
other. Regarding sports and recreational facilities, 11.4% of
settlements lack facilities, 51.4% have at least one, and 37.2%
have two or more. Cultural institutions are absent in 88.6%
of settlements, and 11.4% have at least one. Among religious
buildings and cultural institutions, Orthodox monasteries and
churches dominate, although activity data are limited. Half
the settlements lack religious buildings, 40% have one, and
10% have multiple. Most communities (85.7%) do not host
cultural, sports, or traditional events, 5.8% hold one or two,
and 8.6% host more than two. Regarding sports clubs, 35.7%
of settlements lack these, 57.1% have one, and 5.7% have two
or more.
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Figure 2: a) proximity to the city centre, b) proximity to watercourses, ) proximity to forests, d) protected natural areas, e) geological resources,
f) types of roads within the settlement and types of roads leading there, g) accessibility to public transportation, h) frequency of organized
public transport, i) presence of petrol stations, j) presence of a post office, k) mobile network coverage, ) access to educational institutions,
m) primary healthcare facilities, n) access to pharmacies, o) number of public outdoor sports fields and recreational facilities, p) number of
religious buildings, ) number of cultural institutions, and r) number of sports clubs.
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Table 2: Objective weight coefficients by Shannon’s entropy method.

P.VRANIC, L. VASILEVSKA, I. PETKOVSKI

Criteria Indicator Weight coefficient
Proximity to the city centre 0.004
Proximity to watercourse 0.012
S:ﬁ?;iﬂ;ﬁ;:O;f:tizst’igituraI potential and Proximity to forests 0.035
Protected natural areas 0.096
Geological resources 0.136
Types of access roads from the city centre 0.002
Types of roads within the settlement 0.006
Accessibility to public transportation 0.006
Infrastructure and communication Frequency of organized public transport 0.020
Presence of petrol stations 0.111
Presence of post office 0.048
Mobile network coverage 0.006
Access to primary healthcare facilities 0.006
Healthcare
Access to pharmacies 0.101
Education Access to educational institutions 0.040
Number of public outdoor sports fields and recreational
facilities 0010
Number of cultural institutions 0.124
Social development Number of religious buildings 0.042
Number of local events 0.139
Number of registered sports clubs 0.054

4.2 Weights and ranks

The applied entropy method highlights the indicators’ relative
importance through weight cocfficients (Table 2). A higher
weight coefficient means that the observed indicator has a high
impact on the vitality index ranking, and a low weight coef-
ficient mean that that the indicator has limited impact. The
highest-weighted indicators are the number of events (0.139),
geological resources (0.136), and cultural institutions (0.124).
Along with indicators such as pharmacies (0.101) and petrol
stations (0.111), these have the highest influence on the vitality
ranking. Their determined entropy is lower, and the data make
it possible to differentiate settlements, which is important for
developing the vitality index. On the other hand, the indica-
tors with the lowest weight, such as road hierarchy (0.002),
proximity to the city centre (0.004), and primary healthcare ac-
cess (0.006), were not very influential for differentiation. Their
entropy is higher because the criteria values are homogenous
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and do not distinguish settlements. This does not imply that
these indicators are irrelevant; rather, their relatively uniform
distribution or limited variability across settlements reduces
their ability to shape overall vitality ranking. These outcomes
indicate that, although basic infrastructure is important, Ni§
is mainly defined in terms of culture, ecology, and communi-
ty-based assets.

The TOPSIS ranking results in Table 3 show discrepancy
among the settlements: Mal¢a (C, = 0.690) and Nikola Tesla
(Cl. = 0.622) lead, whereas Ber¢inac, Rujnik, and Manastir
stand at the bottom because they differ only minimally from
the most negative solution. Based on natural breaks and con-
sidering the complete vitality ratings (from 0.690 to 0.017),
three vitality categories can be recognized: 1) the high-vitality
tier, with only 7% of settlements that attain a score over 0.400;
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Table 3: TOPSIS prioritization list.

L1

Name S+ S~ G Rank Name S+ S~ G Rank
Bancarevo 0.019 0.006 0.233 31 Mramor 0.019 0.001 0.042 66
Berbatovo 0.019 0.010 0.345 13 Mramorski Potok 0.017 0.002 0.118 51
Bercinac 0.019 0.000 0.017 70 Nikola Tesla 0.010 0.017 0.622 2
Brenica 0.019 0.004 0.187 39 Niska Banja 0.009 0.006 0.384 7
Brzi Brod 0.017 0009 0358 12 Oreovac 0016 0002 0112 53
Bubanj 0.019  0.001 0.052 63 Ostrovica 0.019 0.002 0.083 58
Camurlija 0.018 0.002 0.109 54 Paligrace 0.016 0.008 0.344 15
Cerje 0.017 0.003 0.142 47 Paljina 0019 0002 0093 56
Cokot 0.019 0.009 0315 18 Pasi Poljana 0.016 0.007 0314 20
Cukljenik 0.020 0.006 0.232 33 Pasjaca 0.017 0.009 0.360 1
Deveti Maj 0.017 0.004 0.179 43 Popovac 0.018 0.003 0.130 50
Donja Studena 0.019 0.011 0.365 9 Prosek 0.019 0.007 0.274 25
Donja Toponica 0.019 0.010 0.345 14 Prva Kutina 0.019 0.005 0.202 37
Donja Trnava 0.012 0.005 0.299 22 Radikina Bara 0.019 0.002 0.080 60
Donja Vrezina 0.018 0.003 0.146 46 Rautovo 0.019 0.004 0.186 40
Donje Medjurovo 0.018 0.005 0.217 36 Ravni Do 0.015 0.012 0.436 4
Donje Vlase 0.018 0.011 0.374 8 Rujnik 0.019 0.000 0.022 69
Donji Komren 0.014 0.010 0.405 6 Secanica 0.016 0.008 0.324 17
Donji Matejevac 0.019 0.001 0.028 67 Sicevo 0.017 0.004 0.175 44
Gabrovac 0.018 0008 0315 19 Supovac 0017 0002 0116 52
Gornja Studena 0.018 0.010 0.340 16 Suvi Do 0.020 0.006 0.233 30
Gornja Toponica 0.016 0.001 0.049 65 Trupale 0.013 0.011 0.449 3
Gornja Trnava 0.019  0.001 0.059 61 Vele Polje 0019 0006 0243 29
Gornja Vrezina 0.019 0.001 0.057 62 Vrelo 0.017 0.003 0.147 45
Gornje Medjurovo 0.019 0.007 0.271 26 Vrtiste 0.018 0.002 0.081 59
Gornji Komren 0.020 0.001 0.051 64 Vukmanovo 0.019 0006 0233 32
Gornji Matejevac 0.018 0.002 0.098 55
Hum 0.015 0.011 0.415 5
Jasenovik 0019 0007 0275 24
Jelasnica 0019 0007 0287 23 2) the predominant middle tier, with 68% of settlements with
Kamenica 0019 0003 0.140 48 values between 0.100 and 0.399; and 3) the low-vitality tier,
Knez Selo 0019 0008 0302 21 with 25% of settlements with vitality ratings below 0.100.
Koritnjak 0019 0007 0270 27 Niska Banja and Donje Vlase are as the closest to advanc-
Kravle 0019 0007 0262 28 ing to higher Vitalit}" status, and Ca@urlija and OreovaF are
- the closest to dropping to lower vitality status. In the higher
Krusce 0020 0004 0184 41 vitality group, Komren is at risk of becoming a member of
Kunovica 0020 0004 0184 42 the medium vitality group if conditions change. The spatial
Lalinac 0019 0003 0139 49 distribution of vitality rankings in Figure 3 reveals significant
Lazarevo Selo 0018 0005 0230 34 variances within the administrative boundaries of Nis, without
Leskovik 0014 0003 0191 38 a distinct centrality pattern, indicating that proximity to the
Maléa 0007 0015 0690 1 city centre is not directly related to improved vitality.
Manastir 0.019 0.000 0.023 68
Medosevac 0.014 0.008 0.363 10
Mezgraja 0.018 0.002 0.083 57
Miljkovac 0.019 0.005 0.219 35
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Vitality ranking

1

69

Figure 3: Visual representation of the vitality index (source: authors).
5 Discussion

5.1 Interpretation of findings

This research has developed a spatially explicit hybrid MCDM
model to assess urban vitality at the sub-municipal level. It was
initially tested and validated in Ni§, Serbia. In line with the first
research sub-question, by merging entropy-based weighting
with TOPSIS methodology, a composite vitality index sought
to capture disparities among five key dimensions: geography
and natural assets, infrastructure and communications, health-
care, education, and social development. The model can serve
as a highly replicable tool by using public indicators that can
be easily mapped in any urban area. It is suitable for identifi-
cation of spatial disparity with use of basic data requirements
while creating a clear evidence-based foundation for planning
in data-scarce post-socialist regions.

The findings demonstrate a significant gap in settlements’ ca-
pacity to foster vitality, primarily in terms of accessible phys-
ical infrastructure and resources. In spatial terms, and in line
with the second research sub-question, the analysis showed no
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connection between proximity to the city centre and vitality.
Instead of a monotonic outflow from the urban centre, the
lowest vitality rankings (67-69) are found in the intermediate
zone between the urban core and the northern and northeast-
ern peripheries, indicating pockets of low vitality in this zone
rather than a single-channel peripheral decline. This shows that
the potential vitality of the settlement is influenced more by
the mix of its assets than by its distance from the urban core.

The study also shows a prominent digital and cultural gap.
Although most settlements have easy access to resources and
infrastructure, mobile phone signal coverage remains an issue,
with around 25% of settlements having poor connections. This
can limit their residents’ digital integration — that is, access to
associated options such as online jobs, online education, and
e-commerce, which contributes not only to overall vitality but
also to emergency-response options. Furthermore, nearly 90%
of settlements lack cultural institutions, which are critical to
the development of local social life and identity.

In addition, based on the distribution of vitality, the findings
imply that planning interventions should focus on the settle-
ments that belong to the predominant middle vitality tier,
which comprise most of the research area.



Urban vitality in a medium-sized city: Insights from a spatial multi-criteria analysis

5.2 Relation to previous studies

The results strengthen the multidimensionality of vitality,
meaning that it must include both material and intangible
services that constitute cultural and ecological resources.
The disparities identified are not reflected in NiS’s planning
documents, which employ municipal-level statistics, masking
sub-municipal reality. In this respect, the vitality index meets
the need for fine-grained spatially indexed approaches to em-
body intra-urban heterogeneity (Liu et al,, 2023). By revealing
inequalities between different settlements, this index provides
a clear guide for making local decisions that are more respon-
sive to each settlement’s specific needs.

In line with the third research sub-question, the results also
confirm a key role of social development for vitality. Receiv-
ing relatively high weightings through the entropy method,
social development indicators (such as number of events and
cultural institutions) demonstrate that even modest variations
can strongly influence vitality rankings. This resonates with
Jacobs’s (1961) and Putnam’s (2000) emphasis on social cohe-
sion and civic life as vital components of urban sustainability,
and with Osunkoya and Partanen (2024), who reported that
socioeconomic variables significantly correlate and influence
the vitality value. Furthermore, the TOPSIS ranking points
to deviation from the centrality pattern, frequently noted in
post-socialist cities, which generally entails the marginalization
of peripheral areas because investment increasingly focuses
on urban cores, as discussed by Vujosevi¢ et al. (2012) and
Petrovi¢ (2009). Therefore, the spatial arrangement observed
appears to highlight the importance of relational rather than
positional aspects of urban vitality.

The landscape of vitality indicators is diverse and well covered
in the literature. For instance, Lopes and Camanho (2013)
focused on the use of public green spaces as a measurable
indicator of urban vitality. Galaktionova and Istrate (2025)
suggested using “functional density” as a proxy to assess
street-level vitality. Osunkoya and Partanen (2024) proposed
integration of traditional metrics with big data, such as mobile
phone records. Garau and Annunziata (2022) applied built-up
and population density, various centrality indexes, density of
POIs, and environmental quality indicators. Putnam (2000)
and Putnam and Campbell (2010) highlighted social capital
indicators such as civic engagement, religious participation,
and community networks as a “social” side of vitality. Many
of these indicators were included directly or indirectly in this
study, such as proximity to geological resources as a proxy for
Garau and Annunziata’s environmental quality, the presence
of religious buildings as a proxy for Putnam’s religious partic-
ipation, and mobile network coverage as a proxy for Olukoya
and Partanen’s phone records. However, the purpose of this
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study was to address a set of indicators that cover the segment
of infrastructure and resources under public authority (i.e.,
municipal governance) and focus on rural settlements within
the administrative boundaries of the city, relying on an exten-
sive field inventory that provided an initial set of indicators for
existing assets. As a result, many of the literature’s proposed in-
dicators, which are largely concerned with urban centres, were
not directly applicable. Although the selected set of indicators
meets the contextual analysis requirements, it also limits the
scope of a more extensive investigation.

5.3 Limitations

Because this research was intentionally framed to emphasize
the essential physical assets that can support vitality, one lim-
itation is the absence of indicators that map human activity
in the settlements analysed. A second limitation is the use of
categorical metrics (e.g., the presence of cultural institutions or
healthcare facilities), which might oversimplify the complexi-
ties of service quality, accessibility, and usage. A selected set of
indicators also mapped the current state of the settlements, but
they lacked a temporal component that may reflect seasonal or
daily patterns of vitality. Finally, by examining the indicators
that represent municipal responsibility, the researchers have
purposely neglected market-driven and community-led activ-
ities that clearly contribute equally to local vibrancy.

Recognizing that a “one size fits all” framework is not attain-
able, the primary objective of this research was to provide a
fundamental spatial baseline with field-validated indicators,
offering a clear actionable map for municipal planners.

5.4 Future research

In line with the limitations identified, future research should
explore more fine-grained data, such as facility capacity, quality
of provision, or user satisfaction, to better capture communi-
ty-level differences. Second, and in line with what Osunkoya
and Partanen (2024) proposed, the results should be overlayed
with big data (such as social media analysis, GPS, and loca-
tion-based services, integrating real-time data on business/
service openings and closures). Third, the analysis reflects a
single temporal snapshot of vitality. Incorporating temporal
dimensions would allow for a more comprehensive under-
standing of vitality rhythms. Fourth, although the entropy-
TOPSIS methodology reduced subjectivity in weighting, it
may inadvertently undervalue indicators with low variability
but high conceptual importance (e.g., education and health-
care). A potential avenue is the use of hybrid approaches that
combine objective statistical variation with expert choices. By
integrating these dynamic measurements, future research can
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move toward a predictive analytic framework that can show
how adding a particular physical asset can affect settlement
vitality.

6 Conclusion

This study presented the vitality index, a flexible tool for
identifying inequities and developing spatial strategies at the
sub-municipal level. However, it is important to acknowledge
that the observed weightings are context specific, reflecting
the data structure and variability of the local sample. This
emphasizes the need to tailor vitality evaluations to unique
local conditions and demonstrates that the approach may be
adjusted to detect substantial variations across urban areas.

In practice, the findings and methods in this study can help
enhance evidence-based decision making by contributing to
the asset-based strategy in the local planning process, which
takes into account the unique characteristics of each settle-
ment. It also provides a platform for further improvements
with dynamic and demographic indicators for greater insights
into urban vitality.
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Vitalnost srednje velikih mest:
izsledki veckriterijske prostorske

analize

Vitalnost mest se nanasa na intenzivnost in raznovrstnost
vsakdanjih dejavnosti v mestu in njihovo prostorsko po-
razdelitev ter je eden klju¢nih kazalnikov za prostorsko
urejanje in upravljanje mest. Zaradi slabe povezanosti
podatkov in pomanjkanja analiti¢nih orodij so v srednje
velikih postsocialisti¢nih mestih prostorske razlike v vi-
talnosti pogosto slabo raziskane. V ¢lanku je na podlagi
veckriterijske prostorske analize, ki zdruzuje druzbenogo-
spodarske, infrastrukturne in prostorske kazalnike, prou-
¢ena vitalnost Nisa, enega redkih srednje velikih srbskih
regionalnih sredi$¢. Avtorji so z modelom veckriterijskega
odlo¢anja, ki zdruzuje metodi entropije in TOPSIS ter
je podprt z geografskim informacijskim sistemom, dolo-
¢ili relativni pomen kazalnikov in oblikovali sestavljeni
indeks vitalnosti 69 naselij. Analiza je pokazala izrazite
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prostorske razlike znotraj mesta, pri ¢emer so na eni strani
izstopala obmodja zgos¢ene vitalnosti, na drugi pa funkei-
onalno in socialno razmeroma sibka obmodja. Avtorji so
vitalnost mestnih obmodij kartirali, opredelili so klju¢ne
kazalnike, ki nanjo najmocneje vplivajo, in predstavili,
kako vitalnost spremljajo in krepijo v primerljivih mestih.
Izsledki zagotavljajo pregleden in jasen prostorski okvir
Za zhanstveno utemeljeno nacrtovanje, ciljno usmerjeno
urbano prenovo in naknadne kvalitativne ali participativ-
ne analize v srednje velikih mestih.

Klju¢ne besede: vitalnost mest, geografski informacijski
sistem, veckriterijska analiza, razvoj postsocialisti¢nih
mest, Ni$



Vitalnost srednje velikih mest: izsledki veckriterijske prostorske analize

1 Uvod

Vitalnost mest se nanasa na intenzivnost in raznovrstnost
¢lovekovih dejavnosti v mestnih prostorih, hkrati pa se v njej
kazejo medsebojni vplivi prostorske strukture, mefane rabe
prostora in druzbenogospodarske dinamike. V urbanizmu in
urbanih $tudijah je vitalnost tesno povezana s hodljivostjo, ra-
znovrstno rabo zemljis¢, dostopnostjo in prisotnostjo aktivnih
javnih prostorov (Cardoso in Meijers, 2016; Istrate idr., 2020).
V novejsih znanstvenih razpravah se poleg tega vitalnost mest
pojmuje kot nastajajo¢, dinamicen pojav, na katerega vplivajo
¢asovni vzorci aktivnosti, druzbeni stiki in skupnostno vklju-
Cevanje (Garau in Annunziata, 2022; Osunkoya in Partanen,
2024).

Raziskave vitalnosti mest se osredotocajo zlasti na velika me-
tropolitanska obmodja, srednje velika mesta in mesta drugega
reda pa so kljub svoji klju¢ni vlogi v regionalnem razvoju in te-
ritorialni koheziji razmeroma slabo raziskana (Cardoso, 2016).
V nasprotju z velikimi mesti po svetu prebivalstvo v srednje
velikih mestih pogosto upada (Parkinson in Meegan, 2013).
Poleg tega ta po industrijskem prestrukturiranju pogosto posta-
nejo monofunkcionalna (Berroir idr., 2019), njihova sredi¢a
pa zaénejo postopno izgubljati vitalnost (Chouraqui, 2021).
Zaradi tovrstnih preobrazb so pogosto potrebni analiti¢ni pri-
stopi, ki so prilagojeni posameznemu okolju in lahko zajamejo
razlike med mestnimi obmodji, namesto da bi temeljili zgolj
na skupnih kazalnikih na ravni celotnega mesta.

Evropske raziskave izpostavljajo ve¢ prostorskih razseznosti
vitalnosti. Gostota funkeij in mesana raba zemljis¢ dokazano
krepita vsakdanje dejavnosti v mestih (Istrate idr., 2020). Druz-
benogospodarska raznovrstnost in povezanost prispevata k od-
pornim lokalnim gospodarstvom (Gao idr., 2024). Kulturne
pobude (Kara idr., 2025) in programi prenove, ki se osredo-
tocajo na kulturo (Tzatzadaki, 2024), so uporabna orodja za
krepitev mestne identitete in socialne kohezije, zlasti v mestih
drugega reda (Blaszczyk in Krysiniski, 2023).

Prostorska dinamika postsocialisti¢nih mest se je preoblikovala
zaradi institucionalnih sprememb in gospodarskega prestruk-
turiranja (Cvetinovi¢ idr., 2016). Razdrobljeni natrtovalski
sistemi in neenakomeren razvoj so prispevali k razlikam med
sredi¢nimi in obrobnimi obmogji (Stoji¢ in Timotijevi¢,
2024). V okviru urbanisti¢nega na¢rtovanja v Srbiji se pogo-
sto ne refujejo strukturne neenakosti (Petrovi¢, 2009) ter se
ne upostevajo specificne potrebe obrobnih in podobc¢inskih
obmodij (Vujosevi¢ idr., 2012). V raziskavah ve¢jih mest, kot
so Beograd, Novi Sad in Nis, so bili kot pomembni dejavniki
prostorskih razlik opredeljene demografske spremembe, mi-
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gracije in infrastrukturne neenakosti (Antonié, 2024; Santi¢ in
Dordevi¢, 2023). Vse pogosteje se poudarja tudi pomen vklju-
&evanja kulturnih pobud, participativnega upravljanja (Nedu-
¢in in Krkljes, 2022) in kakovostne infrastrukture (Dordevi¢
idr,, 2023) pri ohranjanju Zivahnih in vklju¢ujo¢ih mestnih
prostorov (Proti¢ idr., 2020). Kljub temu so sistemati¢ne in
podrobne prostorske presoje vitalnosti mest na podob¢inski
ravni Se vedno redke.

Z metodoloskega vidika evropske raziskave ¢edalje pogosteje
zdruzujejo prostorsko statistiko (Gao idr,, 2024), modeliranje
z geografskim informacijskim sistemom (GIS), velepodatke
(Osunkoya in Partanen, 2024) in prostorske analize (Galak-
tionova in Istrate, 2025), ki omogocajo zajem tako stati¢nih
kot ¢asovnih razseznosti vitalnosti mest. Po drugi strani so
metode veckriterijskega odlo¢anja kljub svoji robustnosti in
vse pogostejsi uporabi pri zdruzevanju heterogenih naborov
kazalnikov (Ali idr., 2023; Ginting idr., 2017) na tem podro-
¢ju Se vedno razmeroma redke. Navedeni pristopi omogocajo
prepoznavanje razlik znotraj mest in podpirajo na dokazih te-
meljece nartovanje. Kljub vsemu se tovrstni analitiéni okviri
v srednje velikih postsocialisticnih mestih, zlasti v Srbiji, le

redko uporabljajo.

Clanek se osredotota na Ni§, znadilno mesto drugega reda s
strnjenim jedrom, mesano urbano-podezelsko upravno zgrad-
bo in izrazitimi prostorskimi razlikami. Z dolo¢anjem utezi na
podlagi entropije ter uporabo metode TOPSIS in geografskega
informacijskega sistema so avtorji oblikovali sestavljeni indeks
vitalnosti, ki omogoca natanénejse razumevanje razlik v me-
stu. Raziskava zagotavlja prostorsko jasen in prenosljiv okvir
veckriterijskega odlocanja, prilagojen srednje velikim mestom,
z opredelitvijo kazalnikov, ki lahko pokazejo najve¢je razlike
med posameznimi mestnimi obmo¢ji, pa podpira na dokazih
temelje¢e nadrtovanje, ki presega skupne kazalnike na ob¢inski
ravni. Avtorji so se osredotocili na naslednje raziskovalno vpra-
sanje: Kako je mogoce hibridni model, ki zdruzuje geografski
informacijski sistem in veckriterijsko odlo¢anje, utinkovito
uporabiti za proucevanje vitalnosti mest z analizo ravni vital-
nosti na podobc¢inski ravni na podlagi podatkov, ki se nanasajo
na javno upravljano infrastrukeuro, okoljske vire in socialno
infrastrukeuro?

Pri tem so proucili naslednja podvprasanja: 1. Koliko je mo-
del, ki zdruzuje metodi entropije in TOPSIS ter je podprt z
geografskim informacijskim sistemom, uporaben kot orodje
za na dokazih temeljece naértovanje, ki se lahko prenese tudi
v druga regionalna sredis¢a, v katerih primanjkuje ustreznih,
med seboj povezanih podatkov? 2. Kako se razlike v vitalnosti
kazejo v prostoru? 3. Kateri kazalniki imajo najvisje utezi in
tako najmo¢neje vplivajo na vrednosti indeksa vitalnosti?
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2 Pregled literature

Raziskovalci poudarjajo prostorsko razseznost kot enega glav-
nih dejavnikov, ki dolocajo vitalnost mest. Cardoso in Meijers
(2016) na primer ugotavljata, da je na mestnih obmogjih z
optimalno dostopnostjo, raznolikostjo rabe zemljiS¢ in gosto-
to funkcij na dnevni ravni aktivnost ve¢ja. Ugotovitve iz veé
evropskih mest kazejo, da se pretok pescev in druzbenogospo-
darske povezave okrepijo v mestih z veliko gostoto funkcij in
mesano rabo prostora (Istrate idr., 2020). Gao idr. (2024) so
s prostorskimi meritvami na podlagi GIS pokazali, da srednje
velika mestna obmodja dosegajo vedjo vitalnost, ¢e imajo bol;
raznovrstno rabo zemljis¢ in njihova uli¢na omrezja zagota-
vljajo boljsi dostop do obmodij. Liu idr. (2023) navajajo, da
je v srednje velikih mestih za bolj$e razumevanje vitalnosti na
podobéinski ravni nujna podrobna analiza prostorskih okolj-
skih podatkov. Osunkoya in Partanen (2024) sta z zdruZitvijo
prostorskih podatkov in vzorcev aktivnosti na podlagi analize
podatkov mobilne telefonije ugotovili, da je vitalnost odvisna
od vzorcev mobilnosti in dostopa do storitev. Garau in An-
nunziata (2022) sta ugotovila, da strnjena mestna obmodja z
dobro dostopno javno infrastrukturo krepijo tako dejansko kot
zaznano vitalnost med prebivalci. Navedeni izsledki kazejo, da
vitalnosti ni mogoce ustrezno meriti s samo enim infrastruk-
turnim kazalnikom, temve¢ je potrebna ve¢dimenzionalna
analiza.

V evropskih razpravah s podro¢ja prostorske politike se pre-
poznava Cedalje ve¢ji pomen srednje velikih mest in mest
drugega reda v razvojnih naértih. Cardoso (2016) navaja, da
imajo zadnjenavedena mesta stabilizacijsko vlogo v regional-
nih sistemih, ¢eprav na globalni ravni niso tako konkuren¢na
kot metropolitanska sredi$¢a. Na njihovo vitalnost vpliva ve¢
pomembnih dejavnikov. Kot ugotavljata Parkinson in Meegan
(2013), je za postsocialisti¢na in postindustrijska mesta druge-
ga reda pogosto znadilen trend upadanja prebivalstva. Po na-
vedbah Berroir idr. (2019) monofunkcionalnost kot posledica
industrijskega prestrukturiranja zmanjSuje raznovrstnost me-
stnih obmodij in slabi lokalno odpornost. Chouraqui (2021) je
kot enega klju¢nih vzrokov za izgubo vitalnosti mestnih sredis¢
izpostavil suburbanizacijo in z njo povezan omejen razvoj sto-
ritvenih vozlis¢. Raziskave so pokazale $e, da so lahko pobude
za prenovo, osredotocene na kulturo, koristne za revitalizacijo
skupnosti. Kara idr. (2025) so proucevali vpliv pobud v okviru
evropske prestolnice kulture na mestno identiteto in lokalno
gospodarsko dinamiko. Tzatzadaki (2024) ugotavlja, da lahko
kulturni programi spodbujajo socialno kohezijo, ¢e so vklju-
¢eni v dolgorone upravljavske okvire. Blaszezyk in Krysinski
(2023) pa opozarjata, da so ucinki tovrstnih projektov mo¢no
odvisni od okolja, v katerem se izvajajo, zato se po obmo¢jih
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razlikujejo. Ocitno je, da se raziskave osredototajo na vedja
mesta, kar omejuje razumevanje vitalnosti v SirSem obsegu
evropskih mest.

Raziskave postsocialisticnih mest kazejo, da na vitalnost mest
v glavnem vplivajo naslednji trije dejavniki: institucionalne
spremembe, privatizacija in spremembe upravljavskih siste-
mov. Cvetinovi¢ idr. (2016) navajajo, da so deregulacija in
razdrobljene nacértovalske prakse pomembno vplivale na ne-
enakomeren razvoj mestnih obmodij v Stbiji. Stoji¢ in Timo-
tijevi¢ (2024) ugotavljata, da v obrobnih naseljih v primerjavi
s srediS¢nimi obmodji pogosto ni ustrezne infrastrukeure. V
srbski znanstveni literaturi so obravnavani dodatni vpogledi
v obravnavano problematiko. Antoni¢ idr. (2024) na primer
navajajo, da so demografske spremembe v ve¢jih srbskih me-
stih posledica zlasti migracij in staranja prebivalstva. Santi¢ in
Dordevi¢ (2023) ugotavljata, da neenakomerna razporeditev
infrastrukeure vpliva na razlike v razvoju posameznih obmocij.
Proti¢ idr. (2020) in Neducin in Krklje§ (2022) navajajo, da
boljsa dostopnost javnih prostorov pozitivno vpliva na njihovo
rabo, kar pomeni ve¢ aktivnosti v mestu. Raziskave v Srbiji se
ve¢inoma osredotocajo na posamezne vidike trajnostnosti in
zivahnosti mest ter redko vkljucujejo celovite analize vitalnosti.
Zaradi regionalnih razlik v preobrazbi postsocialisti¢nih mest
je za kartiranje njihove vitalnosti v Srbiji potreben analiti¢ni
okvir, prilagojen posameznemu mestu.

Vitalnost mest se proucuje z ve¢ metodami. Osunkoya in Par-
tanen (2024) sta na primer analizirali tradicionalne kazalnike
in podatke mobilne telefonije v okolju GIS, da bi ugotovili,
kako so prostorska raznovrstnost in druzbenogospodarske zna-
dilnosti povezane z vitalnostjo. Gao idr. (2024) so na podlagi
podatkov o no¢ni osvetljenosti, cen nepremi¢nin, objav na
druzbenih omrezjih, mestnih zanimivostih in vegetacijskega
indeksa NDVT ter modelov Geodetector in geografsko uteze-
ne regresije merili vidike vitalnosti mestnih obmoij. Galaktio-
nova in Istrate (2025) sta vitalnost ulic proucevali na podlagi
gostote funkcij kot merila, ki sta ga izpeljali iz podatkov orodja
OpenStreetMap (OSM) in analizirali z modelom regresije s
prostorskim zamikom. Lopes in Camanho (2013) sta z anali-
zo ovojnice podatkov proucevala, kako javne zelene povrsine
prispevajo k vitalnosti mest, Garau in Annunziata (2022) pa
sta s kombinacijo metode prostorske sintakse in GIS analizi-
rala vpliv prvin grajenega okolja na vitalnost mestnih obmocij.

Kljub raznovrstnim metodoloskim pristopom se pri raziskavah
Se vedno pojavljajo izzivi, povezani z usklajevanjem podatkov
in razlikami v prostorski locljivosti. Zaznati je mogoce tudi
razlike v razpolozljivosti podatkov, uporabljenih tehnologijah
in ravneh analize. Nekatere raziskave se osredotocajo na lokal-
no raven, druge pa na $irSo, metropolitansko raven. Poleg tega
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Slika 1: Proucevano obmocje

se lahko z uporabo zdruZzenih podatkovnih virov (npr. podat-
kov mobilne telefonije ali podatkov o mestnih zanimivostih)
informacije o posameznem obmodju pretirano poenostavijo.

Iz pregleda literature je razvidnih ve¢ pomembnih izzivov, kot
so ve¢dimenzionalna narava vitalnosti mest, ki presega univer-
zalne urbane teorije in zahteva analiti¢ne okvire, prilagojene
posameznemu mestnemu okolju, specifiéni strukturni izzivi, ki
vplivajo na vitalnost srednje velikih in postsocialisti¢nih mest,
in pomanjkanje raziskav v teh mestih, ki bi vklju¢evale metode
veckriterijskega odlo¢anja.

V tem okviru ¢lanek prispeva k razvoju proucevanega podrodja
z operacionalizacijo prostorskega modela, ki zdruzuje veckri-
terijsko odlocanje in GIS ter je prilagojen srednje velikim po-
stsocialistiénim mestom, in s preglednim razvr$¢anjem naselij
na podlagi javno upravljanih infrastrukeurnih, okoljskih in
druzbenih virov. S tem razsirja nabor kazalnikov, s katerimi
se obi¢ajno meri vitalnost mest (npr. prostorska raznovrstnost,
mesana raba zemljis¢ in gostota poselitve).

3 Metodologija

3.1 Proucevano obmogje

Avtorji so za proucevanje vitalnosti izbrali Nis, ker je znadilen
primer srednje velikega srbskega mesta, ki se spopada s pro-
storskimi razlikami in funkcionalnimi izzivi. Kot eno redkih
urbanih sredi$¢ zunaj obmodja prestolnice z izrazito regionalno
vlogo je Ni§ upravno, gospodarsko in izobrazevalno sredis¢e
juzne Srbije, za katero so hkrati znacilne izrazite razlike med
osrednjimi in obrobnimi obmo¢ji, ki se kazejo v prostorski do-
stopnosti, rabi zemljis¢ in druzbenogospodarski aktivnosti (sli-
ka 1). Zaradi strnjene urbane gradnje s propadajocimi obmodji
na eni strani in obmodji novogradenj na drugi je mesto pri-
merno za proucevanje vpliva znacilnosti na vitalnost mestnih
obmodij. Od leta 2004 je upravno razdeljeno na pet mestnih
obéin, ki se med seboj razlikujejo po prostorskih, demografskih
in funkcionalnih znadilnostih. Ob¢ina Medijana je na primer
najmanjsa (16 km?) in z 82.360 prebivalci najgosteje poseljena,
Nisgka Banja pa je po povrsini najvecja, pretezno ruralna in
najredkeje naseljena. Razlike v stopnji urbanisti¢nega razvoja,
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opremljenosti z infrastrukturo in dostopnosti storitev, skupaj s
soobstojem mestnega in podezelskega zivljenjskega sloga, vpli-
vajo tudi na razlike v kakovosti Zivljenja prebivalcev. Demo-
grafske razlike $e dodatno povetujejo to neenakost: v nekaterih
naseljih je povpre¢na starost prebivalcev le 38 let, v drugih pa
69 let. Zaradi navedenih prostorskih in demografskih razlik je
potrebna podrobna analiza na podobéinski ravni. Neprimer-
nost uporabe obdinske ravni kot osnovne enote prostorske
analize utemeljuje tudi dejstvo, da je v petih mestnih ob¢inah
kar 69 podezelskih naselij. Avtorji so jih vkljucili v raziskavo,
saj zanje primanjkuje ustreznih podatkov, hkrati pa so pogosto
izklju¢ena iz obicajnih naértovalskih procesov.

3.2 Kazalniki

Kazalniki, uporabljeni v tej raziskavi, se nanasajo zlasti na fi-
zi¢ne vire in pomembno infrastrukturo, ki jih upravljajo ob-
¢inske oblasti. Ceprav zasebni objekti, kot so trgovine z zivili
ali banke, pomembno prispevajo k vsakdanjemu zivljenju v
mestih in njihovi vitalnosti, je njihova prisotnost odvisna od
trznih razmer in poslovnih odlo¢itev, ne pa od podpore javnega
sektorja, zato v nabor kazalnikov niso bili vkljuéeni. Konéni
seznam kazalnikov je bil oblikovan na podlagi relevantne lite-
rature in obsezne terenske raziskave, ki je vkljucevala popis vse
infrastrukeure (npr. cest, $ol in $portnih objektov) in naravnih
virov (npr. vodotokov, gozdov in jam). Kazalniki so bili raz-
vr$ceni glede na pet kriterijev, ki so na kratko predstavljeni v
nadaljevanju.

1. Geografska lega, naravni viri in varstvo okolja

o Oddaljenost od mestnega sredis¢a: vpliva na stopnjo do-
stopnosti raznovrstnih gospodarskih priloznosti, javnih
storitev, kulturnih objektov in prometne infrastrukeure.
Kot je poudarila Ze Jane Jacobs (1961), je kakovost Zivlje-
nja v mestu odvisna od gosto poseljenih sosesk z mesano
rabo prostora, v katerih vsakdanje aktivnosti potekajo
blizu druga druge in so socialne mreze bolje razvite.
Navedeno potrjujejo tudi izsledki Johna Montgomeryja
(1998), ki je ugotovil, da se vitalnost obmocij zmanjuje
z oddaljenostjo od mestnega jedra.

o Blizina vodotokov: zagotavlja ekosistemske storitve, kot
so kmetijska pridelava, naravno uravnavanje poplav in re-
kreacija, ki so bile v okviru mednarodne raziskave MEA
(2005) prepoznane kot klju¢ne za dolgoro¢ni lokalni
1azvoj.

o Blizina gozdov: kazalnik se nanasa na moznosti za cko-
turizem, trajnostno rabo virov, rekreacijo, izbolj$anje mi-
kroklime in splo$no dobro pocutje prebivalcev (Tzoulas
idr, 2007).

e Zavarovana naravna obmodja: so del omrezja zelene in-
frastrukeure, ki povezuje varstvo okolja in dobro pocutje
skupnosti ter podpira lokalno gospodarstvo z regulira-
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nimi dejavnostmi z majhnim vplivom na okolje, kot so
ckoturizem, jamarstvo in zelis¢arstvo, skladno s cilji dol-
goro¢nega ohranjanja okolja (MEA, 2005).

o Geoloski viri: prvine, kot so jame, termalni izviri in zdra-
vili§¢a, podpirajo razvoj turizma, malih podjetij, $porta in
rekreacije (Farsani idr., 2011).

2. Infrastruktura in komunikacije

o Vrsta povezovalnih cest iz mestnega sredisca, kakovost
cest v naseljih in dostopnost javnega prevoza: to so ka-
zalniki prostorske povezanosti, gospodarskega poten-
ciala, odzivnosti v izrednih razmerah in vkljuéenosti v
skupnost (Litman, 2021).

e Pogostost linij organiziranega javnega prevoza.

o Prisotnost bencinskih servisov: kazalnik se nanasa na
majhno oddaljenost teh objektov od kmetijskih in sta-
novanjskih obmodij, kar zmanj$uje prevozne stroske in
kmetom zagotavlja hiter dostop do goriva. Navedeno
prispeva k infrastrukturni povezanosti, gospodarski vi-
talnosti ter razvoju turizma in logistike.

o Prisotnost poste: to kaze na razvito komunikacijsko infra-
strukturo ter zagotavlja dostop do finan¢nih in logisti¢nih
storitev ter $irjenje informacij, kar je $e zlasti pomembno
na podezelskih obmogjih (Castells, 2010). Hkrati zagota-
vlja pomembno fizi¢no tocko za e-trgovino, saj je zadnji
dlen v logisti¢ni verigi, potreben za vklju¢evanje v sku-
pnost na podezelskih ali odmaknjenih obmogjih.

o DPokritost z mobilnim omrezjem: zagotavlja temeljni di-
gitalni sistem, ki primestnim obmo¢jem omogoca, da se
s prenosom kon¢nih podatkov in komunikacijskimi sto-
ritvami razvijejo v povezana gospodarska sredis¢a, hkrati
pa podpira tudi druzabne in kulturne dejavnosti, ki so
gonilo skupnostnega Zivljenja v predmestjih.

3. Zdravstvena oskrba
Primestna naselja v NiSu se ze spopadajo z odseljevanjem pre-
bivalcev in vecina jih nima ustreznega dostopa do zdravstve-
nih storitev. K vitalnosti lokalnega okolja lahko pomembno
prispevata ta kazalnika:

o dostop do primarnega zdravstvenega varstva,

o dostop do lekarn.

4. Izobrazevanje
o Dostop do izobrazevalnih ustanov: zaradi pomanjkanja
osnovnih $ol se druZine preseljujejo bliZje mestnemu
sredi$éu. Ce ima naselje osnovno $olo, je torej sposobno
zadrzati prebivalce.

5. Druzbeni razvoj
o Stevilo zunanjih javnih $portnih igris¢, rekreacijskih ob-
jektov in $portnih klubov: tovrstni prostori delujejo kot
prostori povezovanja (Putnam, 2000), ki so klju¢ni za
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vzpostavljanje zaupanja in sodelovanja. Sportna igrii¢a
in klubi so poleg tega znak zdravega prebivalstva razli¢-
ne starosti ter temelj za druzabne stike in dobro pocutje
skupnosti.

o Stevilo kulturnih ustanov in lokalnih prireditev: to se
nanasa na festivale in ustvarjalna sredi¢a, zlasti v urba-
nem jedru Nisa, ki privabljajo mlajse generacije z obrob-
nih obmocij. Navedeno povzroca stagnacijo skupnosti
na mestnem obrobju, ki so zato puste ter brez Zivahnega
druzabnega Zzivljenja in institucionalnega »lepila«, ki jo
Florida (2002) prepoznava kot pogoj za dolgoro¢no pro-
duktivno prebivalstvo, sestavljeno iz ve¢ generacij.

o Stevilo verskih objektov: kazalnik se nanasa na zmoznost
okolja, da spodbuja socialno kohezijo in vklju¢evanje
skupnosti, ter priloznosti za prostovoljstvo in drzavljan-
sko udejstvovanje. Raznovrstnost verskih ustanov lahko
odraza tudi kulturno strpnost in pluralizem (Putnam in

Campbell, 2010).
3.3 Metoda ocenjevanja in podatkovni viri
Meje razredov so bile doloc¢ene na podlagi kombinacije uve-
ljavljenih normativov in empiri¢nih izsledkov. Pri kazalnikih,

ki temeljijo na razdalji, so bili uporabljeni pragovi hodljivosti,

Preglednica 1: Vrednosti kazalnikov in razlaga metode ocenjevanja
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ki jih dolo¢a Program ZN za nasclja (UN-Habitat, 2018). Pri
kazalnikih z ze uveljavljenimi klasifikacijami, kot sta pokritost
z mobilnim omrezjem in kategorije cest, so bile uporabljene
ustrezne institucionalne kategorije. Pri preostalih kazalnikih
je bil analiziran celoten nabor podatkov, nato pa so bili obli-
kovani razredi, ki pravilno odrazajo porazdelitev vrednosti.
Ce se je na primer izkazalo, da je najvedje $tevilo geologkih
virov znotraj meja posameznega naselja vedje kot tri, so bili
za ta kazalnik doloceni trije razredi (glej preglednico 1), ¢e
pa je bilo najvedje Stevilo $ol v vseh naseljih ena, je bila upora-
bljena binarna klasifikacija. Sistem to¢kovanja je tako temeljil
na empiri¢nih podatkih, hkrati pa je bil usklajen z veljavnimi
naértovalskimi in regulativnimi okviri. S tovrstnim sistemom
se lahko pravilno prikazejo dejanske razlike in zaznajo manjsa
odstopanja v skupnostih, pri ¢emer se uporabi Stiristopenjski
ali binarni ocenjevalni okvir. Pri ocenjevanju kazalnikov so bile
upostevane meje posameznih naselij (MN).

Uporabljene so bile naslednje vrednosti na $tiristopenjski le-
stvici: 3 = pomemben potencial za lokalni razvoj, 2 = zmeren
potencial, 1 = $ibek potencial, 0 = brez potenciala. To¢kovanje
je temeljilo na podatkih iz javno dostopnih virov, institucio-
nalnih evidenc, terenskih raziskav in prostorskih aktov, s ¢cimer

so avtorji zagotovili celovito in zanesljivo podatkovno osnovo
(Vrani¢ idr., 2026).

Kazalnik Podatkovni vir, metoda Tockovanje
1. Geografska lega, naravni viri in varstvo okolja
Izohrone in vti¢nik QGIS TravelTime, pri ¢emer je 3: < 10 min voznje do sredisc¢a

bilo kot izhodi$¢e potovanja uporabljeno sredisce

Oddaljenost od mestnega sredisca naselja, kot kon¢na destinacija pa je bilo uporabljeno 2:10-20 min
mestno sredisce. 1: 20-30 min
3: 5 min hoje

Blizina vodotokov

Evklidska oddaljenost sredis¢a naselja od

najblizjega vodotoka/gozda, izra¢unana z orodjem  2: 10 min

Blizina gozdov Buffer v okolju QGIS.

1: 15 min

Zavarovana naravna obmocja

Podatki srbskega okoljevarstvenega instituta in
uporaba prostorskega prekrivanja.

—_

: zavarovano obmocje v MN

0: ni zavarovanega obmocja

3: trije geoloski pojavi ali ve¢ znotraj MN
2:dva
Geoloski viri Podatki iz orodja OSM.
1: eden
0: nobeden
2. Infrastruktura in komunikacije
3: ceste 1. kategorije (avtoceste)
Vrste povezovalnih cest iz me- 2: ceste 2. kategorije (regionalne ceste)

stnega sredisca

uporaba orodja Zonal Statistics v QGIS, podatki o
kakovosti cest pa niso bili na voljo.

Vrste cest v naselju

Podatki javnega komunalnega podjetja Direktorata
za gradnjo mesta Ni$ in podatki iz orodja OSM,

: ceste 3. kategorije (lokalne ceste)

: v naselju prevladujejo ceste 1. kategorije

N W=

: ceste 2. kategorije

—_

: ceste 3. kategorije
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Kazalnik

Podatkovni vir, metoda

Tockovanje

Dostopnost javnega prevoza

Pogostost linij organiziranega
javnega prevoza*

Podatki o javnem prevozu Direktorata za javni
prevoz mesta Nis in Srbskih Zeleznic, uporaba orodja
Zonal Statistics v QGIS.

2: znotraj MN na voljo ve¢ kot ena vrsta prevoza
1:ena

: nobena

: velika

N WO

: srednja

—_

: majhna

Prisotnost bencinskih servisov

Podatki iz orodij OSM in Google Earth.

1: so znotraj MN

o

s jih ni

Prisotnost poste

Podatki Poste Srbije, orodja Google Earth in
terenskih raziskav.

—_

: je znotraj MN

sjeni

Pokritost z mobilnim omrezjem**

Analiza podatkov regulativnega organa za
elektronske komunikacije in postne storitve RATEL
v programu GlIS.

0
3: ve¢inoma dobra/odli¢na pokritost
2: zadovoljiva do dobra/odli¢na pokritost

1: zadovoljiva pokritost v 80 odstotkih ali ve¢

3. Zdravstvena oskrba

Dostop do primarnega
zdravstvenega varstva

Izdelava Voronojevega diagrama v QGIS na podlagi
podatkov o zdravstvenih domovih.

: zdravstveni dom je znotraj MN
: zdravstveni dom pokriva dve naselji

: zdravstveni dom pokriva ve¢ naselij

Dostop do lekarn

Izdelava Voronojevega diagrama v QGIS na podlagi
podatkov orodja Google Earth in spletnih podatkov.

1
3: lekarna je znotraj MN
2: lekarna pokriva dve naselji

1: lekarna pokriva ve¢ naselij

4. Izobrazevanje

Dostop do izobrazevalnih
ustanov

Podatki mestne Solske uprave, orodja Google Earth
in terenskih raziskav.

1: osnovna Sola je znotraj MN

0:jeni

5. Druzbeni razvoj

Stevilo zunanjih $portnih igris¢ in
rekreacijskih objektov

Podatki orodij OSM in Google Earth ter terenskih
raziskav.

2: dva ali ve¢ objektov znotraj MN
1: en objekt

0: ni objektov

Stevilo kulturnih ustanov

Stevilo verskih objektov

Podatki orodja Google Earth, nadskofije Ni$ in
terenskih raziskav.

1: ustanova je znotraj MN

0:jeni
1: verski objekt je znotraj MN

:gani

Stevilo lokalnih prireditev

Podatki lokalne turisti¢cne organizacije.

N | O

: veC kot ena prireditev letno

N

: ena prireditev

0: ni prireditev

2: vec kot en klub
>tevilo registriranih Sportnih Podatki lokalne Sportne zveze. 1: en klub
klubov

0: ni klubov

* Pogostost linij javnega prevoza temelji na $tevilu odhodov v vsako obcino na delovni dan. Konéno $tevilo je bilo z metodo min-max pre-
tvorjeno v razpon od 0 do 1, pri ¢emer 0 pomeni najmanjso, 1 pa najvecjo pogostost. Zaradi enotnosti ocenjevanja je bil normalizirani razpon

razdeljen v tri skupine pogostosti.

** Povrsina signala treh drzavnih operaterjev je bila primerjana s celotno povrsino posameznega naselja na podlagi naslednjih treh klasifikacij-
skih ravni organizacije RATEL: odli¢en signal (pri¢akovana zelo dobra povezava), dober signal (pri¢akovana dobra povezava) in zadovoljiv signal
(pri¢akovana sprejemljiva povezava z obcasnimi prekinitvami). Kon¢na ocena je bila dolocena kot povpre¢je tock vseh treh operaterjev glede na
prevladujoco raven signala: 3 = skupna povrsina z odli¢nim/dobrim signalom je ve¢ja od povrsine z zadovoljivim signalom, 2 = povrsina z zado-
voljivim signalom je ve¢ja od skupne povrsine z odli¢nim/dobrim signalom, 1 = ve¢ kot 80 % povrsine naselja je pokrite z zadovoljivim signalom.
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3.4 Metodologija razvri¢anja naselij

Cilj uporabe metode veckriterijskega odlocanja je bil razvrstiti
lokalne skupnosti glede na vnaprej dolocene kriterije, da se
oceni njihova vitalnost. Za izra¢un utezi kriterijev in dolo¢i-
tev koeficientov utezi je bila uporabljena metoda Shannonove
entropije. Izraz entropija pomeni neurejenost v nizu podatkov
(Shannon, 1948). Razmerje med vrednostjo entropije in ko-
eficientom uteZi je obratno sorazmerno (Zakeri idr., 2025):
kriteriji z vi$§jo stopnjo entropije imajo nizje koeficiente in
obratno (Ali idr.,, 2023). Kriteriji z minimalnimi razlikami
med vrednostmi imajo vedjo entropijo, saj so podatki enako-
merno porazdeljeni in vsebujejo manj informacij. Nasprotno
pa kriteriji z ve¢jimi razlikami med posameznimi vrednostmi
zagotavljajo ve¢ informacij za razvri¢anje, stopnja entropije je v
tem primeru niZja, vrednost uteZi pa ve¢ja (Chen, 2020). Kri-
teriji z nizjo stopnjo entropije lahko prispevajo k zaznavanju
razlik med lokalnimi skupnostmi, saj nakazujejo variabilnost
podatkov in omogocajo uéinkovitejie razvri¢anje. Uporaba te
metode je namenjena zmanjSevanju subjektivnosti v postopku
razvr$¢anja. Z metodo TOPSIS so bili nato utezeni kazalniki
zdruzeni v sestavljeni indeks vitalnosti, pri éemer so bila naselja
razvr§¢ena glede na to, kako blizu so idealnemu scenariju visoke
stopnje vitalnosti in kako dale¢ so od najmanj Zelenega scena-
rija. Ve¢ informacij o posamezni metodi je na voljo v prilogi.

4 Rezultati

4.1 Kazalniki

Prostorska porazdelitev kazalnikov je prikazana na sliki 2. Za
kazalnik oddaljenosti od mestnega sredis¢a so bile izdelane
karte z izohronami, s katerimi so bili ocenjeni potovalni ¢asi
v optimalnih razmerah voznje z avtomobilom (brez prometnih
konic). Petdeset odstotkov naselij je v tretjem pasu (20-30
minut od sredi$¢a), 47,1 % v drugem pasu (10-20 minut), le
dve pa sta od sredi$¢a oddaljeni manj kot 10 minut. Ve¢ naselij
lezi na meji dveh izohron. Sestdeset odstotkov jih spadav drugi
pas, kar pomeni, da vecina prebivalcev do mestnega sredi$¢a
potrebuje od 18 do 20 minut voznje (slika 2a). Prebivalci pra-
viloma potrebujejo od 5 do 15 minut hoje (400-1.200 m) do
najblizje vodne povrsine. 51,4 % jih je od nje oddaljenih do 400
m, 18,6 % med 400 in 800 m, 15,7 % med 800 in 1.200 m,
14,3 % pave¢ kot 1.200 m (slika 2b). Blizina gozdnih povrsin je
bila dolo¢ena kot razdalja med sredi$¢em naselja in najblizjim
gozdom. 58,6 % prebivalcev zivi blizu gozdov: 19 % jih je 5 do
10 minut hoje stran, 14 % do 15 minut (800-1.200 m), 8 % pa
do najblizjega gozda potrebuje 5 minut. Preostalih 41,4 % jih
je od gozda oddaljenih ve¢ kot 1.200 m (slika 2c). Zavarovana
obmo¢ja pokrivajo 10,4 % proucevanega obmodja, ve¢inoma v
njegovem vzhodnem delu. 13 od 69 naselij delno ali v celoti
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lezi znotraj naravnih parkov in rezervatov, kot sta Si¢evacka kli-
sura in Suva planina (slika 2¢). Geoloske vire ima znotraj svojih
meja le sedem naselij (10,1 %). Nekatera med njimi imajo celo
termalne izvire in jame drZavnega ali mednarodnega pomena,
kot sta Cerjanska peéina in PeSturina (slika 2d). Glede vrst
povezovalnih cest iz mestnega sredi$¢a in cest znotraj naselij
je 10 % naselij dostopnih po lokalnih cestah (3. kategorije),
29 % po regionalnih cestah (2. kategorije) in 61 % po avto-
cestah (1. kategorije). V naseljih prevladujejo regionalne ceste
(33 %), sledijo lokalne ceste (31 %), najmanj pa je avtocest in

hitrih cest (6 %) (slika 2e).

Priblizno 80 % naselij ima organiziran javni prevoz, vecino-
ma avtobusni, 11,4 % jih ima tudi Zeleznisko povezavo. Ce
upostevamo $e dostopna sosednja obmodja, se delez naselij
z dostopom do Zeleznice pove¢a na 35,7 %. Stirje odstotki
naselij so brez kakr$nega koli organiziranega javnega prevoza
(slika 2a). Glede pogostosti linij javnega prevoza ima 12,9 %
naselij najvedjo (0,69-1,0), 12,9 % srednjo (0,31-0,53) in
74,2 % majhno (do 0,30) pogostost, pri ¢emer se ta zmanj-
Suje z oddaljenostjo od mestnega sredis¢a (slika 2b). Prostor-
ska porazdelitev bencinskih ¢rpalk se ujema s smerjo glavnih
avtocest in povezovalnih cest. Ob teh je bencinska ¢rpalka v
14,2 % naselij. Ce se upostevajo $e sosednja naselja, do kate-
rih je mogoce priti z avtomobilom v 10 minutah ali manj, to
storitev neposredno uporablja dodatnih 41,4 % naselij. Stevilo
postnih uradov se z oddaljenostjo od sredis¢a Nisa zmanjsuje,
vendar pokritost ostaja razmeroma dobra (49 %). Ce se upo-
Stevajo Se naselja, ki mejijo na tista s postnim uradom, je s
postnimi storitvami pokritega 95,7 % prebivalstva. Kakovost
signala mobilnega omrezja se med lokalnimi skupnostmi mo¢-
no razlikuje: 19,4 % naselij ima zelo dober do odli¢en signal
(2 2,7), kar omogoca zadovoljiv dostop do digitalnih storitev,
spletne komunikacije in pametne infrastrukture. Nasprotno pa
ima 23,6 % naseljj slab do zelo slab signal (< 1,3), kar pomeni,
da je neposreden, dober mobilni signal zagotovljen le v 19,4 %
naselij.

Osnovna $ola je v polovici proucevanih naselij, od teh je v
28,5 % naselij podruzni¢na Sola. V preostalih naseljih ni osnov-
ne Sole, zato jo morajo ucenci obiskovati v bliznjih naseljih.
Voronojevi diagrami so pokazali, da si polovica naselij deli
zdravstveni dom z dvema ali ve¢ drugimi naselji, 37,6 % s tre-
mi ali ve¢, 14,3 % z enim, 35,7 % pa ima lasten zdravstveni
dom. Pokritost z lekarnami je nekoliko manjsa kot pokritost
z zdravstvenimi storitvami in se zmanj$uje z oddaljenostjo od
srediS¢a NiSa: 87,1 % naselij si lekarno deli z dvema ali ve¢
drugimi naselji, 64,3 % pa s tirimi naselji ali ve¢. Samo 12,9 %
naselij ima lastno lekarno, 4,3 % pa si jo deli $e z enim nase-
ljem. Sportnih in rekreacijskih povrsin v 11,4 % naselij ni, v
51,4 % naselij je vsaj ena, v 37,2 % naselij pa sta dve ali vec.
V 88,6 % naselij ni kulturnih ustanov, v 11,4 % naselij pa je
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0 5_10km
=== \/odotoki I V¢ kot ena vrsta jav. prevoza Sredis¢e naselja [ 400 m
Gozdovi I Ena vrsta javnega prevoza BBl Manj kot 10 min do srediSta g 800 m
- gngag%\;ana Ni javnega prevoza [ 10-20 min do sredisca 1.200m
+_ Termalni izvir I Najvegja pogostost prevoza | 20-30 min do sredis¢a Il Vet kot dve kul. ust.
A Jama I srednja pogostost prevoza  ©  Lekarna [ Ena kulturna ustanova
=== Ceste 1. kategorije Majhna pogostost prevoza [l Ve¢ kot dve Sportni igrisci Ni kulturnih ustanov
Ceste 2. kategorije |l odiigen signal [T Eno $portno igrisce I Ve kot en Sportni klub
= Ceste 3. kategorije I Dober signal Ni $portnih povrsin [ En gportni klub
O IzobraZevanje Zadovoljiv signal Bl Ve¢ kot dva verska objekta 77 Ni gportnih klubov
I Bencinska crpalka [ i signala I En verski objekt
=4 Posta @ Zdravstvena oskrba [0 Ni verskih objektov

Slika 2: a) oddaljenost od mestnega sredis¢a, b) blizina vodotokov, c) blizina gozdov, ¢) zavarovana naravna obmocgja, d) geoloski viri, e) vrste
povezovalnih cest iz mestnega sredis¢a in vrste cest, ki tja peljejo, f) dostopnost javnega prevoza, g) pogostost linij organiziranega javnega
prevoza, h) prisotnost bencinskih servisov, i) prisotnost poste, j) pokritost z mobilnim omrezjem, k) dostop do izobrazevalnih ustanov, I) dostop
do primarnega zdravstvenega varstva, m) dostop do lekarn, n) $tevilo zunanjih javnih $portnih igris¢ in rekreacijskih objektov, o) stevilo verskih
objektov, p) Stevilo kulturnih ustanov in r) Stevilo Sportnih klubov

Urbani izziv, letnik 37, §t. 1, 2026



Vitalnost srednje velikih mest: izsledki veckriterijske prostorske analize

55

Preglednica 2: Objektivni koeficienti utezi, izracunani s Shannonovo metodo entropije

Kriterij Kazalnik Koeficient utezi
Oddaljenost od mestnega sredisc¢a 0,004
Blizina vodotokov 0,012
S:;Jg;afska lega, naravni viri in varstvo Blizina gozdov 0,035
Zavarovana naravna obmocdja 0,096
Geoloski viri 0,136
Vrste povezovalnih cest iz mestnega sredisca 0,002
Vrste cest v naselju 0,006
Dostopnost javnega prevoza 0,006
Infrastruktura in komunikacije Pogostost linij organiziranega javnega prevoza 0,020
Prisotnost bencinskih servisov 0,111
Prisotnost poste 0,048
Pokritost z mobilnim omrezjem 0,006
Dostop do primarnega zdravstvenega varstva 0,006
Zdravstvena oskrba
Dostop do lekarn 0,101
Izobrazevanje Dostop do izobrazevalnih ustanov 0,040
Stevilo zunanjih javnih $portnih igris¢ in rekreacijskih
objektov 0,010
Stevilo kulturnih ustanov 0,124
Druzbeni razvoj Stevilo verskih objektov 0,042
Stevilo lokalnih prireditev 0,139
Stevilo 3portnih klubov 0,054

vsaj ena. Med verskimi objekti in kulturnimi ustanovami pre-
vladujejo pravoslavni samostani in cerkve, vendar je podatkov
o njihovi dejanski dejavnosti malo. V polovici naselij ni verskih
objektov, v 40 % naselij je eden, v 10 % naselij pa jih je vec.
Vedina skupnosti (85,7 %) ne organizira kulturnih, $portnih
ali tradicionalnih prireditev, 5,8 % jih organizira eno ali dve,
8,6 % pa ve¢ kot dve. V 35,7 % naselij ni $portnih klubov, v

57,1 % naselij je eden, v 5,7 % naselij pa sta dva ali vec.
4.2 Utezi in razvrstitev naselij

Z metodo entropije so avtorji dolo¢ili relativno pomembnost
posameznih kazalnikov na podlagi koeficientov utezi (pregle-
dnica 2). Visji koeficient pomeni, da ima kazalnik velik vpliv
na razvrstitev naselij po vitalnosti, nizji koeficient pa pomeni
manyi vpliv. Kazalniki z najvisjimi utezmi vkljucujejo Stevilo
prireditev (0,139), geoloske vire (0,136) in kulturne ustanove
(0,124). Skupaj s kazalniki, kot sta lekarna (0,101) in ben-

cinska ¢rpalka (0,111), imajo ti najvedji vpliv na konéno raz-

vrstitev po vitalnosti. Njihova izra¢unana entropija je niZja,
podatki pa omogocajo razlikovanje med naselji, kar je klju¢no
za oblikovanje indeksa vitalnosti. Nasprotno imajo kazalniki z
najnizjo utezjo, kot so vrste cest (0,002), oddaljenost od me-
stnega sredi$¢a (0,004) in dostop do primarnega zdravstvenega
varstva (0,006), razmeroma majhen vpliv na razlikovanje med
naselji. Njihova entropija je viSja, ker so vrednosti kriterijev
homogene in ne omogocajo razlikovanja med naselji. To ne po-
meni, da ti kazalniki niso pomembni, gre bolj za to, da njihova
razmeroma enakomerna porazdelitev ali omejena variabilnost
med naselji zmanj$uje njihov vpliv na skupno razvrstitev naselij
po vitalnosti. Navedeni rezultati kazejo, da ¢eprav je osnovna
infrastruktura pomembna, vitalnost Nisa ve¢inoma dolo¢ajo
kulturni, okoljski in skupnostno usmerjeni dejavniki.

Urbani izziv, letnik 37, §t. 1, 2026



56

Preglednica 3: Razvrstitev naselij po metodi TOPSIS

P.VRANIC, L. VASILEVSKA, I. PETKOVSKI

Naselje 4 §= @ Rang Naselje S+ §= @ Rang

Bancarevo 0,019 0,006 0,233 31 Mramor 0,019 0,001 0,042 66

Berbatovo 0,019 0,010 0,345 13 Mramorski Potok 0,017 0,002 0,118 51

Bercinac 0,019 0,000 0,017 70 Nikola Tesla 0,010 0,017 0,622 2

Brenica 0,019 0,004 0,187 39 Niska Banja 0,009 0,006 0,384 7

Brzi Brod 0,017 0,009 0,358 12 Oreovac 0,016 0,002 0,112 53

Bubanj 0,019 0,001 0,052 63 Ostrovica 0,019 0,002 0,083 58

Camurlija 0,018 0,002 0,109 54 Paligrace 0,016 0,008 0,344 15

Cerje 0,017 0,003 0,142 47 Paljina 0,019 0,002 0,093 56

Cokot 0,019 0,009 0315 18 Pasi Poljana 0,016 0,007 0,314 20

Cukljenik 0,020 0,006 0,232 33 Pasjaca 0,017 0,009 0,360 11

Deveti Maj 0,017 0,004 0,179 43 Popovac 0,018 0,003 0,130 50

Donja Studena 0,019 0,011 0,365 9 Prosek 0,019 0,007 0,274 25

Donja Toponica 0,019 0,010 0,345 14 Prva Kutina 0,019 0,005 0,202 37

Donja Trnava 0012 0005 0299 22 Radikina Bara 0,019 0002 0080 60

Donja VrezZina 0,018 0,003 0,146 46 Rautovo 0,019 0,004 0,186 40

Donje Medjurovo 0,018 0,005 0,217 36 Ravni Do 0,015 0,012 0,436 4

Donje Vlase 0,018 0,011 0,374 8 Rujnik 0,019 0,000 0,022 69

Donji Komren 0,014 0010 0405 6 Secanica 0,016 0008 0324 17

Donji Matejevac 0,019 0,001 0,028 67 Sicevo 0,017 0,004 0,175 44

Gabrovac 0,018 0,008 0,315 19 Supovac 0,017 0,002 0,116 52

Gornja Studena 0,018 0,010 0,340 16 Suvi Do 0,020 0,006 0,233 30

Gornja Toponica 0,016 0,001 0,049 65 Trupale 0,013 0,011 0,449 3

Gornja Trnava 0,019 0,001 0,059 61 Vele Polje 0,019 0,006 0,243 29

Gornja Vrezina 0,019 0,001 0,057 62 Vrelo 0,017 0,003 0,147 45

Gornje Medjurovo 0,019 0,007 0,271 26 Vrtiste 0,018 0,002 0,081 59

Gornji Komren 0,020 0,001 0,051 64 Vukmanovo 0,019 0006 0233 32

Gornji Matejevac 0,018 0,002 0,098 55

Hum 0015 0011 0415 5 Rezultati razvri¢anja po metodi TOPSIS v preglednici 3 kaze-

Jasenovik 0019 0007 0275 24 jo izrazita neskladja med naselji: Mal¢a (C, = 0,690) in Nikola

Jelatnica 0019 0007 0287 23 Tesla (Cl =0,622) %?sc?data vodilni m'esti, BFréinaC, I.{u.jnik in

amenica 0019 0003 o140 48 Mar‘1ast'1r' pa se wvritajo na <‘1no lesf‘wce, saj se le m}nlmalno

razlikujejo od najbolj negativne reitve. Na podlagi metode

Knez Selo 0019 0008 0302 21 naravnih mej in ob upostevanju celotnega razpona vrednosti

Koritnjak 0019 ~ 0007 0270 27 indeksa vitalnosti (od 0,690 do 0,017) je mogoée opredeliti

Kravlje 0019 0007 0262 28 tri stopnje vitalnosti: visoko stopnjo z vrednostjo nad 0,400

Kruéce 0020 0004 0184 41 (7 % naselij), prevladujo¢o srednjo stopnjo z vrednostmi med

Kunovica 0020 0004 0184 42 0,100 in 0,399 (68 % nasclij) in nizko stopnjo z vrednostjo

Lalinac 0019 0003 0139 49 pod 0,100 (25 % nasclij). Niska Banja in Donje Vlase sta naj-

Lazarevo Selo 0018 0005 0230 4 b}iijc ne%Pr.edovanju v skupino r‘las.el.ij z vi§jo stop.njo vi.ta'lnosti,
- Camurlija in Oreovac pa sta najblizje nazadovanju v nizjo sku-

Leskovik 0014 0003 0191 38 pino. V skupini z visoko stopnjo vitalnosti obstaja pri Komrenu

Malca 0007 0015 0690 1 tveganje, da bi ob spremembi razmer nazadoval na srednjo

Manastir 0019 ~ 0000 0023 68 stopnjo vitalnosti. Iz prostorske porazdelitve vitalnosti na sli-

Medosevac 0014 0008 0363 10 ki 3 so razvidne izrazite razlike znotraj upravnih meja Nisa,

Mezgraja 0018 0002 0083 57 pri ¢emer blizina mestnega sredis¢a ni neposredno povezana

Miljkovac 0019 0005 0219 35 z vedjo vitalnostjo.
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Razvrstitev naselij

1

69

Slika 3: Prostorski prikaz indeksa vitalnosti (vir: avtorji)

5 Razprava

5.1 Razlagaizsledkov

Avtorji so oblikovali prostorsko eksplicitni hibridni model
veckriterijskega odlocanja za vrednotenje vitalnosti mest na
podobéinski ravni, ki so ga najprej preizkusili in validirali na
primeru Ni$a v Srbiji. V skladu s prvim raziskovalnim podv-
prasanjem so z zdruzitvijo utezevanja na podlagi entropije in
metode TOPSIS oblikovali sestavljeni indeks vitalnosti, da bi
proucili razlike med petimi klju¢nimi vidiki: geografsko lego in
naravnimi viri, infrastrukcuro in komunikacijami, zdravstveno
oskrbo, izobrazevanjem in druzbenim razvojem. Preizkuseni
model se lahko zlahka prenese v druga okolja, saj temelji na
javno dostopnih kazalnikih, ki jih je mogoce kartirati v ka-
terem koli mestnem prostoru. Primeren je za prepoznavanje
prostorskih neenakosti ob uporabi osnovnih podatkovnih vi-
rov ter za vzpostavitev jasne, znanstveno utemeljene podlage
za urejanje prostora v postsocialisti¢nih regijah, v katerih pri-
manjkuje podatkov.

Izsledki so pokazali izrazite razlike v zmoznosti naselij, da
spodbujajo vitalnost, zlasti z vidika dostopnosti infrastruk-
ture in virov. V prostorskem smislu in skladno z drugim

raziskovalnim podvprasanjem je analiza pokazala, da blizina
mestnega sredis¢a ni povezana s stopnjo vitalnosti. Namesto
monotonega upadanja vitalnosti od mestnega sredi$¢a navzven
je bila najniZja stopnja vitalnosti (67.-69. mesto) ugotovljena
v vmesnem pasu med mestnim srediséem ter severnim in seve-
rovzhodnim obrobjem Nisa. To kaZe na Zari¢a nizke vitalnosti
znotraj tega pasu, ne na enosmerno upadanje proti obrobju. Na
vitalnost naselja torej bolj vpliva kombinacija njegovih virov
kot pa oddaljenost od mestnega sredis¢a.

Raziskava je pokazala tudi izrazite digitalne in kulturne raz-
like. Ccprav ima vedina naselij razmeroma dober dostop do
virov in infrastrukeure, ostaja pokritost z mobilnim omrezjem
problemati¢na — priblizno 25 % naselij ima slabo povezavo.
To lahko omejuje digitalno vklju¢enost prebivalcey, tj. dostop
do moznosti, kot so delo na daljavo, spletno izobrazevanje in
e-trgovina, kar vpliva ne le na splosno vitalnost, temve¢ tudi
na odzivnost v izrednih razmerah. Poleg tega v skoraj 90 %
naselij ni kulturnih ustanov, ki so klju¢ne za razvoj lokalnega
druzabnega Zivljenja in identitete.

Glede na prostorsko porazdelitev vitalnosti bi se morali nacr-

tovalski posegi osredotocati zlasti na naselja s srednjo stopnjo
vitalnosti, ki obsegajo vecino proucevanega obmodja.
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5.2 Povezava s prejsnjimi raziskavami

Izsledki potrjujejo ve¢dimenzionalnost vitalnosti mest, ki
mora vkljucevati tako materialne kot nematerialne storitve in
danosti, ki tvorijo kulturne in ekoloske vire. Ugotovljene razli-
ke niso razvidne iz prostorskih aktov mesta Nis, ki temeljijo na
ob¢inskih statisti¢nih podatkih in tako zakrivajo podob¢inske
znadilnosti. V tem smislu indeks vitalnosti zadovoljuje potrebo
po podrobnih prostorsko indeksiranih pristopih, ki upostevajo
razlike v mestih (Liu idr., 2023). Z razkrivanjem neenakosti
med naselji daje podlago za sprejemanje lokalnih odlocitev, ki
so bolj prilagojene potrebam vsakega naselja.

V skladu s tretjim raziskovalnim podvprasanjem izsledki potr-
jujejo tudi klju¢no vlogo druzbenega razvoja pri zagotavljanju
vitalnosti. Kazalniki druzbenega razvoja (npr. Stevilo priredi-
tev in kulturnih ustanov) so zaradi razmeroma visokih utezi,
dolo¢enih po metodi entropije, pokazali, da lahko Ze manjse
razlike pomembno vplivajo na stopnjo vitalnosti. To se ujema
z ugotovitvami Jane Jacobs (1961) in Roberta D. Putnama
(2000), ki sta poudarila pomen socialne kohezije in drzavljan-
skega udejstvovanja kot bistvenih sestavin trajnosti mest, ter z
raziskavo, v kateri sta Osunkoya in Partanen (2024) ugotovili,
da so druzbenogospodarske spremenljivke pomembno poveza-
ne s stopnjo vitalnosti ali nanjo pomembno vplivajo. Razvr-
stitev naselij po metodi TOPSIS poleg tega kaze odstopanje
od vzorca sredis¢nosti, ki je pogost v postsocialisti¢nih mestih
in obicajno pomeni marginalizacijo obrobnih obmo¢ij zara-
di ¢edalje vedje koncentracije nalozb v mestnih sredis¢ih (gl.
Vujosevi¢ idr., 2012; Petrovié, 2009). Ugotovljena prostorska
porazdelitev tako poudarja zlasti pomen medsebojnih razmerij
med posameznimi kazalniki, ne pa njihovega rangiranja.

Nabor kazalnikov vitalnosti je v literaturi raznovrsten in do-
bro obravnavan. Lopes in Camanho (2013) sta se na primer
osredotocila na uporabo javnih zelenih povrsin kot merljive-
ga kazalnika vitalnosti mest. Galaktionova in Istrate (2025)
sta predlagali uporabo funkcionalne gostote za vrednotenje
vitalnosti ulic. Osunkoya in Partanen (2024) sta predlagali
povezovanje tradicionalnih mer z velepodatki, kot so podatki
mobilne telefonije. Garau in Annunziata (2022) sta proucevala
gostoto pozidave in prebivalstva, razne indekse sredis¢nosti,
gostoto mestnih zanimivosti in kazalnike okoljske kakovosti.
Putnam (2000) ter Putnam in Campbell (2010) so izpostavili
kazalnike socialnega kapitala, kot so drzavljansko udejstvova-
nje, udelezba v verskih aktivnostih in skupnostna omrezja, kot
druzbeno razseznost vitalnosti. Mnogi od teh kazalnikov so
bili neposredno ali posredno vkljuéeni v raziskavo, predsta-
vljeno v tem ¢lanku — na primer blizina geoloskih virov, ki
je primerljiva s kazalnikom okoljske kakovosti v raziskavi, ki
sta jo izvedla Garau in Annunziata (2022), prisotnost verskih
objektov, primerljiva s kazalnikom udelezbe v verskih aktivno-
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stih pri Putnamu (2000), ali pokritost z mobilnim omrezjem,
primerljiva z mobilnimi podatki v raziskavi Osunkoye in Par-
tanen (2024). Namen predstavljene raziskave je bil prouditi
nabor kazalnikov, ki se nanasajo na infrastrukturo in vire pod
javno oziroma ob¢insko upravo ter na podezelska naselja zno-
traj upravnih meja mesta, pri emer so avtorji izvedli obsezen
terenski popis infrastrukture in virov, s katerim so pridobili
izhodis¢ni nabor kazalnikov. Posledi¢no $tevilni kazalniki,
predlagani v literaturi, ki se ve¢inoma osredoto¢ajo na mestna
sredi$¢a, niso bili neposredno uporabni. Ccprav izbrani na-
bor kazalnikov ustreza zahtevam kontekstualne analize, hkrati
omejuje izvedbo Sirse raziskave.

5.3 Omejitve

Ker je bila raziskava namenoma zasnovana tako, da poudari
temeljne fizi¢ne dejavnike, ki lahko spodbujajo vitalnost, je ena
od njenih omejitev odsotnost kazalnikov, ki se nanasajo na
¢lovesko aktivnost v analiziranih naseljih. Druga omejitev je
uporaba kategori¢nih mer (npr. prisotnosti kulturnih ustanov
ali zdravstvenih storitev), ki lahko pretirano poenostavijo ce-
lovito naravo kakovosti, dostopnosti in rabe storitev. Izbrani
nabor kazalnikov prikazuje trenutno stanje v naseljih, vendar
ne vklju¢uje ¢asovne razseznosti, ki bi lahko pokazala sezonske
ali dnevne vzorce vitalnosti. Ne nazadnje so avtorji z osredo-
to¢anjem na kazalnike, ki se nanasajo na prvine v pristojnosti
ob¢in, tudi zavestno zanemarili trzno pogojene in skupnostno
usmerjene aktivnosti, ki prav tako pomembno prispevajo k vi-
talnosti lokalnega okolja.

Avtorji so se zavedali, da ni mogoce ustvariti univerzalnega
modela, ki bi bil primeren za vsa okolja, zato je bil njihov
glavni cilj oblikovati temeljno prostorsko izhodis¢e s kazalniki,
preverjenimi na terenu, in ob¢inskim nacrtovalcem ponuditi
jasno operativno podlago za odlocanje.

5.4 Prihodnje raziskave

V skladu z ugotovljenimi omejitvami bi morali biti v prihodnje
raziskave vklju¢eni podrobnejsi podatki, na primer zmogljivost
objektov, kakovost storitev ali zadovoljstvo uporabnikov, na
podlagi katerih bi lahko bolje prou¢ili razlike na ravni skupno-
sti. Drugi¢, skladno s predlogi Osunkoye in Partanen (2024) bi
bilo smiselno rezultate nadgraditi z velepodatki (npr. podatki
analize druzbenih omrezij, podatki GPS in podatki o lokalnih
storitvah, vkljuéno s posodobljenimi podatki o ustanovitvi in
zaprtju podjetij). Tretji¢, v analizo bi bilo treba vkljuditi ¢a-
sovno razseznost, kar bi omogodilo celovitejSe razumevanje
sprememb vitalnosti. Cetrti¢, Ceprav se s pristopom, ki zdru-
zuje entropijo in metodo TOPSIS, zmanja subjektivnost pri
doloc¢anju utezi, se lahko nenamerno prenizko ovrednotijo ka-
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zalniki z majhno spremenljivostjo, a velikim konceptualnim
pomenom (npr. izobraZevanje in zdravstvo). Ena od moznih
resitev je uporaba hibridnih pristopov, ki zdruZujejo objektivne
statisti¢ne razlike in mnenja strokovnjakov. Z vklju¢evanjem
navedenih dinami¢nih meritev bi se prihodnje raziskave lah-
ko usmerile k uporabi napovednega analiti¢nega okvira, ki bi
pokazal, kako dodajanje posameznih fizi¢nih virov vpliva na
vitalnost naselij.

6 Sklep

Avtorji so v ¢lanku predstavili indeks vitalnosti kot prilagodlji-
vo orodje za prepoznavanje neenakosti in oblikovanje prostor-
skih strategij na podobc¢inski ravni. Pri tem je treba poudariti,
da se izra¢unane utezi nanasajo na specificno obravnavano
okolje ter odrazajo strukturo podatkov in razlike na lokalni
ravni. To potrjuje potrebo po prilagajanju analiz vitalnosti po-
sameznim lokalnim razmeram in kaZe, da je pristop mogoce
prilagoditi tako, da omogoca odkrivanje pomembnih razlik
med mestnimi obmodji.

V praksi lahko izsledki in metodoloski pristop predstavljene
raziskave prispevajo h krepitvi na dokazih temeljecega odlo-
¢anja, saj so lahko podlaga za lokalne nacrtovalske strategi-
je, ki temeljijo na virih in upostevajo edinstvene znacilnosti
posameznega naselja. Hkrati so lahko izhodi¢e za nadaljnje
izboljsave na podlagi vklju¢evanja dinami¢nih in demografskih
kazalnikov, ki omogocajo boljsi vpogled v vitalnost mest.
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