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ABSTRACT In this paper we performed flood frequency analysis by using L-moments and annual
maximum series data from two hydrological stations on the Rasina River (Brus and Bivolje),
for the 1961-2020 period. Homogeneity testing confirmed that the basin can be considered
hydrologically homogeneous (Vi = 0.38 <1). Five probability distributions - Normal, Log-Normal,
Gumbel, Pearson Type III, and Log-Pearson Type III - were tested to identify the best-fit model.
An L-moment ratio diagram and Z-statistics indicate that all distributions satisfy the test criteria,
with Log-Pearson Type III showing the best overall fit for the region (Z = 0.09). Goodness-of-fit
tests (Kolmogorov-Smirnov, Cramér-von Mises, and ?) confirmed Log-Pearson Type III as the
best fit at the Brus station and Pearson Type III at the Bivolje station. Theoretical flood quantiles
were calculated for various return periods (T-year floods). Mann-Kendall trend analysis indi-
cated a significant decreasing discharge trend at Bivolje (~1.28 m®/s per year).
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Introduction

Floods are among the most frequent and destructive natural disasters worldwide,
both in terms of recurrence and the magnitude of their socio-economic and
environmental impacts. They pose significant threats to human life, infrastruc-
ture, ecosystems, and economic development (Jonkman, Curran, Bouwer 2024;
Ionita, Nagavciuc 2021). According to the United Nations Office for Disaster Risk
Reduction (UNDRR 2025), floods account for approximately 35-40% of all natural
hazard-related events globally.

In the European Economic Area, weather-related disasters have caused esti-
mated economic losses of €487 billion between 1980 and 2020 (Snizhko et al. 2023).
Future climate scenarios suggest an increase in the frequency and intensity of
extreme precipitation events, further exacerbating flood risks (Alfieri et al. 2017).

Although extensive research has addressed the spatial and temporal variability
of hydrological extremes, no uniform global trends have been established (Varlas
et al. 2023; Kovagevié-Majkié, UroSev 2014). In Europe, several studies have
explored flood seasonality, frequency, and long-term trends (Lehmkuhl et al. 2022;
Bloschl et al. 2019; Tramblay et al. 2019; Alfieri et al. 2016; Arnell, Gosling 2014).
In northwestern Europe, rising flood frequency is mainly attributed to increased
heavy precipitation. In contrast, southern Europe has experienced a decline in
flood hazard due to reduced precipitation and drier soils, while eastern Europe
has seen similar trends due to less intense snowmelt (Bertola et al. 2020). Regional
variation is also reflected in flood timing: in eastern Europe floods are more typical
in late March, while in mountainous regions maximum flows often occur in early
summer (Hall, Bloschl 2018; Parajka et al. 2010). In the Mediterranean, annual
streamflow volumes have consistently remained below the 1950-2013 average
since the early 1980s (Masseroni et al. 2021).

In Serbia, floods are the most frequent natural hazard, accounting for 53% of
disaster events (Milanovié-Pe$ié¢ 2020). Approximately 18% of the national terri-
tory is classified as flood-prone area (Gavrilovié, Milanovié-Pegié, Urogev 2012).
The most vulnerable areas include Vojvodina and the Posavina and Pomoravlje
regions, particularly along the Sava and Velika Morava Rivers (Gavrilovié, Dukié
2002). Flood events in Serbia are commonly caused by moist Atlantic air masses
or rapid snowmelt from the Dinaric Alps, with peak flows occurring in late spring
and early summer (Le$¢eSen et al. 2022).

One of the most pressing challenges in hydrology is the reliable estimation of
extreme flood events (Le$eSen, Dolinaj 2019). Flood Frequency Analysis (FFA)
is widely used to estimate discharges associated with specific return periods,
applying statistical distributions to observed data (Hu et al. 2023). Over the past
several decades, many studies have been conducted on FFA across various regions
and hydrological contexts (Shah, Pan Das 2024; Fischer, Schumann 2021; Morlot,
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Brilly, Sraj 2019; Engeland et al. 2018; Dubey 2014; Noto, La Loggia 2009). The main
goal of this research is to provide practical tools for flood estimation to inform
flood engineering designs, as well as to provide a better understanding of flood
characteristics.

Numerous researchers have examined the issue of flooding on rivers in Serbia
through the application of FFA (Gnjato et al. 2025; Le$¢eSen et al. 2022; Leg&eSen,
Dolinaj 2019), as well as through analyses of high-flow conditions and major his-
torical flood events (Gavrilovié¢, Milanovié-Pe§i¢, Uro$ev 2012; Gavrilovi¢ 1981).
Research has also focused on flood risk assessment and hydrological changes, with
an emphasis on statistically significant long-term trends and seasonal variability
in water resources (Stri¢evié, Martié¢-Bursaé, Gocié¢ 2024; Lescesen et al. 2022;
Stojkovié et al. 2017; Martié-Bursa¢ et al. 2016; Kovalevié-Majkié, UroSev 2014).

Accurate flow forecasting is crucial for water resource management, infra-
structure planning, and operational decision-making (Samantaray, Sahoo 2020).
Flood frequency analysis (FFA) provides essential estimates of flood magnitude
and frequency for risk assessment and engineering design (Shah, Pan Das 2024;
Ahmad et al. 2016), relying on long-term, high-quality peak discharge data (Hu
et al. 2023). Commonly used statistical distributions in FFA include Normal (N),
Log-Normal (LN), Gumbel (GUM), Generalized Extreme Value (GEV), Pearson
Type I (PIII) and Log-Pearson Type III (LPIII) distributions. Different countries
have adopted specific distributions for national applications - for example, the
GEV in Europe (Kousar et al. 2020), LPIII in the United States (England et al. 2019),
GEV and PIII in Australia (Rahman et al. 2013).

Although FFA has been widely applied in Serbia and Europe, most studies focus
on major rivers or regional-scale assessments, while small catchments like the
Rasina River Basin remain less investigated (Stri¢evié, Martié-Bursaé, Gocié 2024;
Le3&eSen et al. 2022). Flood trends and methodological results vary due to differ-
ences in hydrological regimes and data availability (Bertola et al. 2020; Alfieri et al.
2016). The L-moments method was selected for its robustness with limited sample
sizes and reliability in characterizing extreme events (Dubey 2014; Hosking, Wallis
1997), allowing this study to provide dependable estimates of extreme discharges
in small Serbian catchments. This study focuses on the Rasina River basin in
central Serbia, analyzing discharge data from two hydrological stations - Brus
and Bivolje - for the period 1961-2020. The Brus station represents a near-natural
streamflow regime, while Bivolje is influenced by the Celije Reservoir, located in
the Zlatar Gorge. As extreme floods in the Rasina River are expected to become
more frequent due to climate change, a reliable FFA is essential for engineering
applications. Therefore, this study focuses on the estimation of extreme river
discharges.

The main objectives of the study are to: assess the hydrological homogene-
ity of the Rasina River Basin; estimate regionalized flood parameters using the
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L-moments method; identify the best-fitting probability distribution for mod-
eling flood magnitudes; detect trends in annual maximum discharges using the
Mann-Kendall (MK) test.

The broader aim of this research is to emphasize the need for comprehensive
flood analyses in small catchments across Serbia in order to enhance flood predic-
tion capabilities and support the implementation of effective mitigation strategies.

Study area

The basin of the Rasina River is situated in the south part of the middle Serbia
connecting the Dinaric and Serbian - Macedonian masses (Fig. 1). The Rasina is
formed on the east and south-east slopes of the mountains of Go¢, Zeljin and Crni
Vrh, where its constituents, the Vranjusa and the Burmanska River originate.
These streams merge near Rogav¢ina, forming the Rasina River, which flows into
the Zapadna Morava River after 92.3 km, approximately 5 km downstream from
Krusevac, at an altitude of 134 m a.s.l. (Dimitrijevié 2010). The basin covers an area
of 979.6 km?, representing 6.18% of the Zapadna Morava basin (Stri¢evié¢ 2015).
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Fig. 1 - Geographical position of the research area and hydrological stations Brus and Bivolje in the
Rasina River basin. Source: QGIS software with 30 m SRTM DEM (USGS EarthExplorer).
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The river network comprises 955 watercourses, with a drainage density of
1.383 km/km?. The largest tributaries are the Gro$nicka River and Blata$nica on
the right side and the Zagrza on the left. Average discharge of the Rasina River
in the period from 1961 to 2020 was 7.37 m®/s, which gave the specific runoff of
7.521/s/km?®.

The elevation ranges from 134 m to 1,934 m a.s.l., with a mean altitude of
590.9 m. About 45.3% of the basin area lies below 500 m, 41.2% between 500 and
1,000 m, and 13.5% above 1,000 m a.s.l. (Dimitrijevié 2010). The largest part of the
Rasina River basin is situated in the zone of temperate continental climate with
continental pluviometric regime, while mountainous climate is represented on
the mountain edge of the basin. In the north, the basin is widely open towards
Zupa and the valley of the Zapadna Morava, from where continental air masses
penetrate unhindered. The average annual air temperature in the basin is 8.9 °C
and mean annual precipitation amounts to 794 mm. Approximately 30% of pre-
cipitation contributes to runoff (runoff coefficient 0.30), with the highest values
recorded in spring (0.48) and the lowest in summer (0.15). According to the Corine
Land Cover database (2012) agricultural areas cover 32% of the basin, mainly at
lower altitudes near river valleys and settlements, while forests and semi-natural
areas occupy 58%. According to the 2021 census (Statistical Office of the Republic
of Serbia - SORS 2021), this territory has a total population of 154,659, distributed
across two urban and 211 rural settlements.

In 1972, Lake Celije was created by damming the Rasina River in the Zlatar
Gorge, approximately 33 km upstream from its confluence with the Zapadna
Morava River. The reservoir serves multiple purposes, including flood control
and flow regulation, significantly reducing flood intensity and frequency in the
downstream river section (Vujovié 1995).

Data and methods

Flood frequency analysis (FFA) of the Rasina River basin was conducted by using
annual maximum series (AMS) data, which consist of the largest discharge event
recorded each year. The AMS method is widely used in hydrological practice due
to its simplicity and the relatively low data requirements for estimating statistical
distributions (Anghel, Ilinca 2023; Ilinca, Anghel 2022; Le3¢eSen et al. 2022; Anwat
et al. 2021; Bezak, Brilly, Sraj 2016; Urosev et al. 2016). In this study, a 60-year
dataset (1961-2020) of AMS discharge values from two gauging stations (Brus
and Bivolje) on the Rasina River, was analyzed. The data were obtained from the
Republic Hydrometeorological Service of Serbia (RHMSS). The locations of the
stations are shown in Figure 1, and their main geographical parameters are sum-
marized in Table 1. The research area was visualized using QGIS 3.40 and SAGA GIS
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with a 30 m SRTM DEM (USGS EarthExplorer) and the station locations were
obtained from RHMSS.

FFA enables the estimation of future flood magnitudes and return periods,
particularly useful in regions with similar climatic and hydrological conditions.
Numerous studies have been focused on identifying suitable probability distribu-
tion functions for modeling annual maximum flood events (Sahu, Kant Verma,
Ahmad 2022; Radevski, Gorin 2017; Vasilevski, Radevski 2014). While there is
no strict rule for selecting a specific distribution for short-term AMS data, this
study evaluated five commonly used distributions: Normal (N), Log-Normal
(LN), Gumbel (GUM), Pearson Type III (PIII), and Log-Pearson Type III (LPIII).
These distributions were applied to model flood magnitudes at the two gauging
stations. The probability density functions (PDF) and quantile functions y(F) for
each distribution are presented in Table 2 (Gnjato et al. 2025; Anghel, Ilinca 2023;
Deraman, Abd Mutalib, Mukhtar 2017).

Goodness-of-fit was evaluated using statistical tests: Chi-square ()?), Cramér-von
Mises (CvM), and Kolmogorov-Smirnov (K-S), as well as graphical assessments.
The fitted distributions were used to estimate discharge values for various return
periods (5, 10, 15, 50 years, etc; Fischer, Schumann 2021; Acharya, Joshi 2020;
Deraman, Abd Mutalib, Mukhtar 2017; Smith, Sampson, Bates 2015). The corre-
sponding cumulative distribution functions (CDFs) are also presented to illustrate
the flood probabilities associated with different magnitudes.

The first step in FFA is to determine the level of regional homogeneity (Gnjato
et al. 2025; LeS¢esen et al. 2022; Le$¢esen, Dolinaj 2019). To identify the homogene-
ity of the study area, a homogeneity test was first applied to stations data in the
Rasina River basin. For quantitative evaluation, Hosking, Wallis (1993) proposed
a homogeneity test statistic and a goodness-of-fit statistic for determining the
regional distribution. The homogeneity test checks whether the selected group
of stations can be considered a random realization of the same dimensionless
distribution in terms of L-Cv (V1), L-Cv and L-Cs (V:) and L-Cs and L-Ck (V).
Vi represents the Euclidean distance between the L-Cv values for each station
individually and the regional mean L-Cv, while V> and Vs represent the distances
in L-Cs-L-Cv and L-Ck-L-Cs, respectively. For the sample and simulated regions,
Vi is calculated as:

i /
V= (B ni(z = )" /2, ni}1 2 (1)
V, = {Z?=1 ny(tt — TR)Z + (74 - T§)2}1/2/Z?:1ni )
. . /
Vo = {Siam(eh = o8)” + (e - D)} /2 (3)

where n is the number of sites; n; is the record length at site i; 7/, 74, 7} are the
sample L-Cv, L-Cs, L-Ck at site i; n: is the record length at site i; t%, 7§, 7§ are the
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Table 1 - Geographical characteristics for observed stations

Station Elevation (ma.s.l.) Location (River-km) Basin Area (km?)
Brus 417.9 69.96 213
Bivolje 1419 5.97 958

Table 2 - Probability density and quantiles functions of the probability distributions

Distribution Probability density function f(x) Quantile function F(x)
Normal 1 (x-p\? _
f(x)zm F(x)=lp(x ll)
N 7
Log-Normal exp (_ l(lnx—u)Z) nx—p
f(x):—z g F(x):q)( . )
xo\2r
Gumbel 1
umee fG0) = ~exp(~z = exp(-2)) F(x) = exp(—exp(-2))
Pearson IlI 1 _ (x—w) Explicit analytical form is not
_ _ Na-1 _ plicit analytical form is no
f@ BT(a) (= w*exp ( B ) available
Log-Pearson lll 1 In(x) —y\*" In(x) -y Cin(o-)r8 @
= _ F(x) = ———
=g () () =
Table 2a - Explanation of symbols used in Table 2
Symbol Explanation Symbol Explanation
X Value of the random variable (discharge) B Scale parameter for Pearson Ill and
Log-Pearson Ill distributions
X Random variable representing discharge 4 Location parameter for Log-Pearson Il
distribution
n Mean or location parameter of the f(x) Probability density function (PDF)
distribution
c Standard deviation or scale parameter F(x) Cumulative distribution function (CDF)
of the distribution or Quantile function
z Standardized variable for Gumbel o(-) Standard normal cumulative distribution
distribution: z = =£ function (CDF)
a Shape parameter for Plll and LPIII I'(-)  Gamma function

distributions

sample L-moments at site i, corresponding to the coefficients L-Cv (L-moment coef-
ficient of variation), L-Cs (L-moment skewness), and L-Ck (L-moment kurtosis),
respectively; and t®, 7§, 7§ are the corresponding regional average L-moments. The
region is regarded as “acceptably homogeneous” if Vi < 1, “possibly heterogeneous”
if 1< Vi <2 and “definitely heterogeneous” if Vi > 2 (Hosking,Wallis 1997).
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The L-moments method was used to estimate distribution parameters (Khan,
Rahman, Karim 2023). The most commonly employed method to calculate the
L-moments is via probability weighted moments (PWMs). PWMs primarily were
defined by Greenwood et al. (1979), and later by Hosking (1990):

By = E{X[F (x)]"} (4)

where, B, is the r™ order PWMs and F(x) characterizes the CDFs of x. Sample
estimators (B;) of the first four PWMs are explained in Hosking, Wallis (1997):

n

1
ﬁO =m-= ; ].:1Xj (5)
n-1 A
_ n—j
b= Zj:l (n(n—1)) Xi (6)
n-2 )
_ (n-1)(n—j-2)
b2 = Zj=1 (m) Xj (7)
n-3 ) . )
= (n—j)(n-j-1)(n—j-2)
Bs = zj:1 ( n(n-1)(n-2)(n-3) )Xj (8)

where X; represents the j* value of the AMS arranged in descending order,
so with X; is the largest and X» the smallest. Regarding PWMs, the initial four
L-moments, signifying the mean, scale, skewness, and kurtosis of the distributions,
are established through linear combinations of PWMs (Hosking, Wallis 1997):

A1 = Bo (9)
A2 =2p1—Po (10)
Az = 6B,—6B1%f (12)
Ay = 2085 — 308,+12B; — B (12)

below:

LCy =1, = % (13)
LG =1, =2 (14)
LCy =14 = j—: (15)

where 7; is the L coefficient of variation, 75 is the L coefficient of skewness,
7, is the L coefficient of kurtosis.

To identify the distribution that yields the most accurate quantiles, the widely
accepted L-moment ratio diagram method was applied (Fig. 3). This method is
widely recognized for selecting the best-fit probability distribution for regional
datasets (Ilinca, Anghel 2022; Anderson 2019).

The appropriate distribution is selected by comparing the proximity of sam-
ple L-Cs and L-Ck values to the theoretical curves of candidate distributions (in
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the case of three-parameter distributions), or by comparing the sample mean
to theoretical points (for two-parameter distributions) (Domanski et al. 2023;
Gielczewski, Piniewski, Domanski 2022; Ahmad et al. 2016). If the region is homo-
geneous, sample points on the L-moment ratio diagram tend to cluster closely.

However, when several distributions appear suitable, the L-moment diagram
alone may not clearly indicate the best fit. Therefore, a numerical goodness-of-fit
test is applied to objectively determine the most appropriate frequency distri-
bution. In this study, the Z-statistic was used as the goodness-of-fit measure
for identifying the most appropriate regional distribution (Sahu, Kant Verma,
Ahmad 2022; Zakaria, Shabri 2013). It is based on the comparison of sample- and
population-L-Ck values for the different distributions:

Z= (7 —ef) /o, (16)

where o, is the standard deviation of the sample L-Ck values, 77"*" is the
population-L-Ck value for a particular candidate distribution, 7f is the regional
sample average of the L-Ck values (Ahmad et al. 2019). The test is performed by
means of a comparison with a quantile of the standard normal distribution. We
adopted a significance level of 5%, which means that a candidate distribution is
considered suitable if |Z| < 1.96. The best fit to the observed data indicates the most
appropriate distribution (Le$¢eSen, Dolinaj 2019; Ahmad et al. 2016).

For clarity, CDFs chart was created to further validate the results and strengthen
their credibility (Figure 4). This diagram visually compares the distribution
of observed discharge values with those estimated using different probability
distributions (Anderson 2019). The x-axis represents the cumulative probability
of occurrence, while the y-axis represents the discharge values. The empirical
cumulative probabilities F. (x) were calculated using the Weibull plotting position
formula:

m
k() =g7

where m is the rank of the observation in ascending order (the smallest value
m=1) and N is the total number of observations (Hosking, Wallis 1997). This
method provides an unbiased estimation of empirical probabilities, particularly
suitable for extreme value analysis.

The uncertainty of trend and return level estimates is expressed by 95% con-
fidence intervals. For trend analysis (Fig. 2), confidence limits were derived for
Sen’s slope, whereas for return levels (Figure 5 and 6) they were obtained from
L-moment-based quantile estimation.

The best-fitting distribution function for the 60-year data series was determined
using K-S, CvM and y? tests (Petrovié, Les¢eSen, Radevski 2024; Martinenko et al.
2021; Kousar et al. 2020; UroSev et al. 2016). The K-S test is a frequently employed
method for assessing the consistency of probability distribution, delivering
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reliable results even with limited sample data. The approach involves computing
the value of Dmax, the maximum unconditional deviation between the cumulative
extent of two distributions, followed by comparison with the critical value of D to
either accept or reject the proposed hypothesis (Kovacevié, Markovié, Babié 2014).
When comparing multiple theoretical distributions, the one with the lowest Dmax
is considered the best fit to the empirical data. The K-S test goes as follows:

Dimax = |Fo(x) — Fy(x)] (17)

where Fe (x) is the empirical cumulative distribution function (observed data)
and F: (x) is the theoretical cumulative distribution function (candidate distribu-
tion).

Similarly, the CvM test evaluates the concordance between empirical and
theoretical distributions. The test statistic w” is calculated as:

w? = ﬁ + XLl F (x) = Fe(x)|? o

where N is the number of observations. Smaller values of w* indicate closer
conformity to the empirical data. To check the agreement of the empirical and
theoretical distribution of flood occurrence rates the test > was used:

2
¥ = Z£:1 (fe,kftl;t,k) (19)

where fe,k is the empirical frequency in class k, fi is the theoretical frequency
in class k, and K is the number of classes of the random variable. The degrees of
freedom for the % statistic are calculated as v =K - p - 1, where p is the number of
parameters of the fitted distribution. The analyzed data are grouped in six classes,
so that each class comprises of at least five data points.

The critical value x{ . is obtained from standard Chi-squared tables for the
given degrees of freedom v and significance level a. If x* < x{4, the hypothesis of
agreement between empirical and theoretical distributions is accepted.

The statistical significance of the trend in maximum series was analyzed using
the non-parametric Mann-Kendall (MK) test (Kendall 1975; Mann 1945). The MK
test is widely used to detect a statistically significant trend in hydrological and
climatic variables, particularly in streamflow series (Higashino, Stefan 2019;
Radevski et al. 2018; Bezak, Brilly, graj 2016; Kovacevié-Majkié, Urosev 2014).
The magnitude of the trend was determined by using Sen’s slope test (Sen 1968),
which examines the sign differences between earlier and later data points. The null
hypothesis Ho assumes no trend, while the alternative H, assumes a monotonic
trend. First, we calculated sign differences S, after that variance Var(S), and in
the end MK test statistic Z:.

The Mann-Kendall statistics and its variance can be presented as:

s=y ¥ sgn(X; — X;) (20)

i=1 j=i+1
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1,if (X; — X;)>0
sgn(X; — X;) = [0,if (X; — X;)=0 (21)
—1,if (X; — X;) <0

n(n—-1)(2n+5)—Yp—q tr (tx—1) (2t +5)
18

Var(S) = (22)
The standardized statistics Z: for this test can be calculated by the following

equation:
S5-1

T F5>0
Z, =|0,ifs=0 (23)

S+1 .
JVT(S)'lfS<O

where n is the total length of data, Xj and X; are the time series of the annual
and/or seasonal values of the discharge inyearsj=i+1,i+2,i+3,..,nandi=1,2,
3,...,n-1,wherej>i,and nis the last year in the time series, while tx is the number
of data in the k-th tied group.

The positive values of Z: indicate upward (increasing) trends in time series, and
the negative values show downward (decreasing) trends. Trends (Z: statistics) are
then tested against some critical values (Z: 1-o) to show whether they are statisti-
cally significant or not. If a is the Type I error rate, where 0 < a < 0.5, and Z: 1-« is
the 1-a quantile of the standard normal distribution (provided in statistical books
or statistical software packages), then Ho will be rejected, and replaced with the
alternative H; if Z: > Z; 1-o for the upward, or Z: < -Z: 1-« for the downward trend.

Results and discussion

The first step was to calculate the basic statistics of the AMS data (mean, median,
maximum, standard deviation, skewness and kurtosis) for the two gauging sta-
tions. The positive skewness values indicate that the AMS data at these stations
deviate from a normal distribution (exhibiting right skewness; Table 3). These
basic statistics were then used to select the frequency distributions for deriving
the probability of exceeding a certain discharge value (Le$¢eSen et al. 2022).
Trend analysis of the AMS data at the two gauging stations is presented in
Figure 2. To determine a trend, the MK test was applied. At the Bivolje station,
a statistically significant decreasing trend was detected (p=0.005), significant
at 0.1, 0.05, and 1% levels, but not at the more stringent level of 0.001. The Sen’s
slope of -1.28 m®/s/year indicates an average annual decrease in discharge of
approximately 1.28 m®/s (Table 4). The standard error of 0.38 suggests relatively
good precision of the slope estimate. In contrast, data from the Brus station show
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Table 3 - Descriptive statistics for the AMS data from the two gauging stations on the Rasina River

Station n Mean (m®/s)  Median (m*/s)  Maximum (m*/s) STD(m%/s)  Skewness Kurtosis
Brus 60 32.14 229 121 24.57 0.42 0.25
Bivolje 60 103.11 86 291 71.79 0.25 0.05

n - number of observations; STD - standard deviation; Skewness - coefficient of skewness; Kurtosis - coefficient
of kurtosis

Table 4 - Man-Kendall test statistics for the Rasina River

Station Sens slope m*/s-year™ SE m*/s-year™ Zi-value of trend p-value
Brus -0.027 0.098 -0.204 0.838
Bivolje -1.279 0.383 -2.787 0.005

Sen’s slope - magnitude of monotonic trend estimated by Sen’s method; SE - standard error of Sen’s slope; Zt-value -
standardized test statistic of the Mann-Kendall test; p-value - significance level of the trend

no statistically significant trend in annual maximum discharges (p=0.838). Sen’s
slope is very close to zero (-0.027), indicating a practically negligible decreasing
trend. Therefore, while a significant declining discharge trend was established at
Bivolje, which may have implications on water supply and water resource man-
agement, discharges at Brus remained stable over the observed period with no
evidence of trend change. The negative trends may result from reduced snowmelt
in surrounding mountains (Kopaonik, Gog, Zeljin, Jastrebac), the main sources for
right-bank tributaries. The presented results are consistent with other studies,
which project decreasing discharge trends for major rivers in Serbia, as well as
in central and southern Europe (Le$&eSen et al. 2022; Stagl, Hattermann 2015;
Kovacevié-Majkié, Urosev 2014).

Homogeneity test results for the Rasina River basin are presented in Table 5.
Based on these results, it can be concluded that the study region is acceptably
homogeneous, as all Vi values are below the critical threshold of one, and no fur-
ther data inspection is necessary.

Once regional homogeneity is confirmed, regional L-moments were calculated
as the weighted average of the L-moments from the two gauging stations (Dubey
2014). These regional L-moments were computed across all gauging stations,
with weights corresponding to the record length at each station. This ensures
that longer records contribute proportionally more to the regional estimates,
providing a more reliable basis for distribution selection. Figure 3 shows a scat-
ter plot of observed L-moments for the two gauging stations (Brus and Bivolje),
with lines for theoretical distributions, highlighting the best-fitting one. Since the
sample L-moments are unbiased, the sample points should be distributed both
above and below the theoretical line of the fitted distribution (Sahu, Kant Verma,
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Fig. 2 - Time series of maximum annual discharges at the Rasina River from 1961 to 2020 at Bivolje
(up) and Brus (down)

Ahmad 2022). The L-Cv values for the region were between 0.37 and 0.39, with
amean value of 0.38. The L-Cs range was between 0.25 and 0.42, with a mean value
of 0.33; whereas the L-Ck range was 0.05 and 0.25, with a mean value of 0.15. The
results show that there is no clear variation of L-Ck and L-Cs within the basin.
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Table 5 - Homogeneity test of the Rasina River for flood volumes
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Fig. 3 - Scatter plot of observed L-moments for the two selected gauging stations (Brus and Bivolje,
1961-2020) in the Rasina River basin, with lines for theoretical distributions

Most data points display a tendency to group around the PIII and LPIII distribu-
tion functions. Figure 3 indicate that the PIII and LPIII distributions provide the
best fit to the observed AMS data for the Brus and Bivolje stations (Amirataee,
Montaseri 2013).

To identify a regional distribution applicable to ungauged rivers, the Z-statistic
was calculated. The results show that the Z-statistic for all five distributions is less
than the critical value (|Z|): Normal (Z = -0.13), Log-Normal (Z = 1.11), Gumbel
(Z=0.25), Pearson III (Z = 0.23), and Log-Pearson III (Z = 0.09). Since the absolute
value of Z for the Log-Pearson III distribution is the lowest, this provides additional
evidence that this distribution is suitable for the Rasina River basin as a whole.

In order to examine the goodness-of-fit of the selected distribution to the
empirical data, the CDF were calculated for the analyzed hydrological stations
(Figure 4). This diagram visually compares the distribution of observed discharge
values with those estimated using different probability distributions. The x-axis
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Fig. 4 - CDFs of empirical data and fitted candidate distributions for the stations Brus and Bivolje
in the Rasina River basin

represents the cumulative probability of occurrence, while the y-axis indicates the
discharge values. The CDF diagram shows that the Normal distribution deviates
significantly from the observed discharge values, indicating a lack of fit. In con-
trast, other distributions show a considerable overlap with the observed discharge
data, indicating a better fit. Figure 4 shows thatPIII and LPIII distributions have
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Table 6 - Fit statistics and distribution selection for river discharge data

Station Distribution Goodness-of-Fit Test
K-S CvM e
Stat. p-value Stat. p-value Stat. p-value
Brus  Normal 0.217 0.007 0.844 0.006 29.452 0
Log-Normal 0.097 0.628 0.121 0.492 2.642 0.619
Gumbel 0.087 0.753 0.389 0.077 11.932 0.018
Pearson Il 0.111 0.453 0.091 0.633 5.992 0.199
Log-Pearson llI 0.063 0.973 0.030 0.977 2.081 0.721
Bivolje Normal 0.141 0.186 0.278 0.156 20.033 0.0004
Log-Normal 0.113 0.430 0.159 0.363 7.489 0.112
Gumbel 0.121 0.341 0.151 0.388 9.911 0.042
Pearson Il 0.100 0.582 0.107 0.554 5.176 0.270
Log-Pearson IlI 0.108 0.490 0.134 0.442 5.754 0.218

the best fit for the entire range of empirical data. Similar results for best-fit dis-
tributions have been obtained in Serbia for the Danube River (Uro3ev et al. 2016),
the Kolubara River (Milanovié-Pe§ié 2020), as well as for major tributaries of the
JuZna Morava (e.g., Vlasina) and Velika Morava Rivers (e.g., Jasenica, Lepenica)
(Gavrilovi¢, Milanovié-Pe§ié, UroSev 2012).

To validate the graphical interpretation, formal goodness-of-fit tests (K-S, CvM
and %) were conducted (Table 6).

At the Brus station, the K-S test indicates acceptable agreement at the 0.05
significance level for LN, GUM, PIII, and LPIII distributions, with LPIII providing
the best fit (Dmax = 0.063). At Bivolje station, all distributions showed acceptable
agreement, with PIII providing the best fit (Dmax = 0.100).

Furthermore, the CvM goodness-of-fit test confirm that the LPIII distribution
provides the best overall fit to the data at the Brus station, followed by the PIII
and LN distributions. The N distribution is rejected as inadequate, while the GUM
distribution may be considered, though it is not optimal. At the Bivolje station, all
tested distributions yielded p-values greater than 0.05, indicating that the null
hypothesis cannot be rejected. Among these, the PIII distribution produced the
lowest w? statistic and the highest p-value, suggesting it most closely aligns with the
empirical data. LN, GUM and LPIII are also acceptable alternatives at this station.

The y? test further supports these findings. At the Brus station, the LPIII distri-
bution showed the highest agreement with the empirical data, while at the Bivolje
station, the PIII distribution showed the best fit. According to the y? statistics, both
stations exhibit favorable correspondence with four tested theoretical distribu-
tions: LN, GUM, PIII, and LPIII.

A key objective of the FFA is to determine the quantile in the extreme upper
tail of the best-fit distribution. Return level plots were generated using the PIII
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Fig. 5 - Estimated at-site return levels with 95% confidence bounds for the Brus (LPIIl) and Bivolje
(PII) gauging stations in the Rasina River basin

distribution for the Bivolje station and the LPIII distribution for the Brus sta-
tion, based on AMS. The empirical data closely follow the model lines of these
distributions, indicating a good fit between the observed discharge data and
the selected models. The LPIII distribution slightly better captures the higher
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extremes due to the log-transformation, which is commonly applied in hydrologi-
cal modeling. Using the quantile function and the parameter values specific to the
best-fit distribution at each gauging station, we calculated the quantile estimates
corresponding to return periods of 5, 10, 25, 50, 100, 200, 500, and 1,000 years,
with 95% confidence intervals (Gnjato et al. 2025.). The 95% confidence intervals
are relatively narrow for shorter return periods (up to approximately 100 years),
reflecting greater certainty in these estimates. At Bivolje, empirical data show
greater variability for longer return periods, indicating a less accurate fit of the
PIII distribution. Wider confidence intervals than at Brus suggest increased uncer-
tainty for rare extremes, likely due to local hydrology or limited data, warranting
caution for long-term predictions (Fig. 5).

Based on the best-fitting theoretical distribution, the probability of exceedan-
ceof maximum discharges (floods) in the Rasina River basin was calculated (Fig. 6).
The maximum discharge of 121 m®/s recorded at the Brus station corresponds to
a probability of exceedanceof p =2.38%, or a return period of approximately
42 years. At the Bivolje station, the maximum observed discharge corresponds to
a probability of p =2.35%, or a return period of 42.5 years. The annual maximum
discharge with a 99.9% probability at Brus is approximately 4.3 m®/s, while for
a 90% probability it is around 11.6 m®/s. At Bivolje, the corresponding discharges
are 14.2 m*/s (99.9%) and 31.3 m®/s (90%), respectively.

The analysis demonstrates increasing discharge values across different return
periods. These findings underscore the importance of accurate probability distri-
butions in estimating extreme flood magnitudes, which are essential for effective
risk management strategies in the Rasina River basin.

Conclusions

In this study, the FFA method based on L-moments was applied using various
theoretical distributions fitted to AMS flow records from two hydrological sta-
tions in the Rasina River basin. The aim was to determine the most appropriate
distribution type for different data sets. To calculate the regional frequency of
AMS flows (i.e., flood risk parameters), flood quantiles and return levels were
estimated with a 95% confidence interval. The results show that the Z-statistics
for all considered distributions (N, LN, GUM, PIII, and LPIII) is in good agreement
with the test requirement (|Z| <1.96) at both stations. Since the absolute value of Z
to the LPIII distribution is the lowest (Z = 0.09), this provides additional evidence
that this distribution is suitable for the Rasina River basin as a whole.
Goodness-of-fit tests, including K-S, CvM and y? identified the most suitable
probability distributions for modeling river discharge maxima. At the Brus station,
the LPIII distribution showed the highest agreement with empirical data, while
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Fig. 6 - Estimated return discharge levels for different return periods for the Brus and Bivolje gauging
stations in the Rasina River basin

at the Bivolje station, the PIII distribution provided the best fit. CDF diagrams
visually confirmed these results, and the calculated return periods for extreme
flood events offered valuable insights into potential runoff magnitudes for differ-
ent return intervals. The evaluated time series (1961-2020) is sufficiently long
and representative for the applied statistical indicators and for the analysis of
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annual maximum discharges. The MK test indicated a decreasing trend in water
discharge, with a statistically significant negative trend at Bivolje (Sen’s slope
-1.28 m®/s/year).

Extreme flows at the upstream Brus station remained relatively stable through-
out the observation period, reflecting near-natural flow conditions in the upper
basin. Observed trends in extreme flows are generally consistent with long-term
changes in mean and seasonal discharges reported in the literature for the Rasina
River and comparable basins in Serbia and southeast Europe (Stri¢evi¢, Martié-
Bursaé, Gocié 2024; Les¢eSen et al. 2022; Kovagevié-Majkié, Urosev 2014). At the
Bivolje station, decreasing extreme flows correspond with reported declines in
average and seasonal discharges, whereas at the Brus station, minor fluctuations
primarily reflect natural hydrological variability.

The differences between the two gauging stations reflect both natural variability
and local catchment characteristics, including water regulation and abstraction in
the upper and middle parts of the basin related to the Celije and Paljevitica water
supply systems, as well as spatial variability in precipitation and runoff genera-
tion. Similar behavior has been documented in regional studies, which indicate
that regulated river sections and smaller catchments often exhibit stronger nega-
tive trends and higher variability in extreme flows compared to less influenced or
near-natural river reaches (Gnjato et al. 2025; Milanovié-Pe$i¢ et al. 2025). This
study provides detailed information on hydrological variable trends and flood esti-
mation along the Rasina River basin over recent decades, which is useful for future
regional and local planning and the integrated use of water resources. The results
of this study offer valuable insights that enable more reliable estimation of design
discharges for different return periods when designing hydraulic structures,
potentially reducing the risk of failure and minimizing environmental damage
and losses caused by future floods. An adequate combination of scientific analysis,
hydro-construction works, and preventive measures is essential to ensure effective
management and optimal protection of flood-affected areas in Serbia.
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ABSTRACT Although similarity metrics have proven valuable in information retrieval and rec-
ommendation systems, their application to real estate has been limited. This study examines
1,014 benchmark land lots in Gwangjin-gu, Seoul, and identifies similar lots using Euclidean dis-
tance and cosine similarity. Nine land attributes, including site area, road width, and geographi-
cal descriptions are used to compute similarity. Being textual data, geographical descriptions
are converted into numerical representations using an embedding model. It was found that the
land lots identified as similar by Euclidean distance and cosine similarity are nearly identical,
suggesting the effective applicability of both metrics to the real estate industry. In addition, we
used industry standards to rigorously evaluate the performance of a similarity-based approach
and demonstrated that it outperforms the traditional regression model. Our findings indicate
that these metrics can enhance property valuation and recommendation by reducing subjectivity
and increasing the efficiency of selecting similar land lots.
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1. Introduction

Similarity metrics such as Euclidean distance and cosine similarity have been
extensively applied across various industries. They have been useful for informa-
tion retrieval, particularly in improving the relevance of search results by facilitat-
ing document comparisons (Wang, Dong 2020). The most notable commercial
success is in their application to recommendation systems (Patel, Patel 2020),
wherein these metrics suggest items such as books, movies, or dating matches.

Despite their potential applicability, similarity metrics have been understudied
in the real estate sector. For instance, in property valuation, the sales comparison
approach is commonly used to estimate prices. This method begins by selecting
recently sold properties that match the subject closely in terms of size, zoning,
location, and other characteristics. The selected properties, known as sales compa-
rables, are then used to determine the value of the subject property. The accuracy
of this valuation depends entirely on the relevance of the selected properties.
Currently, practitioners select the sales comparables manually, which canlead to
bias and inconsistency because the selection criteria may vary between practi-
tioners. This subjective aspect of property selection is also present on real estate
website platforms when candidate houses are recommended to users. This study
aims to enhance the use of similarity metrics and reduce subjectivity in the real
estate sector.

Using the concepts of Euclidean distance and cosine similarity, we identify
similar lots from a sample of 1,014 benchmark land lots in Gwangjin-gu, Seoul.
Nine attributes, including site area, road width, and geographical descriptions like
“Near the southern side of the National Hospital,” are used to compute similarity.
Our findings demonstrate the effectiveness of applying similarity metrics to the
real estate industry.

This study makes two key contributions. First, it comprehensively examines
similar and dissimilar sales comparables and provides a nuanced perspective on
how different metrics shape the process of selecting sales comparables. Second,
using industry standards, the study evaluates the performance of instance-based
valuation and demonstrates their potential as a robust alternative to conventional
model-based valuation. By addressing these understudied areas, this study contrib-
utes to the development of more refined valuation and recommendation systems.

The remainder of this paper is structured as follows. Section 2 reviews similarity
metrics and conversion techniques for textual data. Section 3 describes the dataset
and methodology used in this study. Section 4 presents the results of the similarity
metrics and discusses their implications for the real estate sector. Finally, Section
5 concludes the paper and suggests directions for future research.
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2. Literature review
2.1. Similarity metrics

A similarity metric is used to quantify the similarity between two objects or data
points. It quantifies the distance between points in a multidimensional space.
Numerous similarity metrics have been developed in the literature; however,
there is no universal similarity metric that is relevant to all tasks (Faisal, Zamzami
2020; Legendre, Legendre 2012). Therefore, a relevant metric must be selected by
considering the characteristics of a specific task. Table 1lists some commonly-used
similarity metrics.

We used two similarity metrics: Euclidean distance and cosine similarity. Both
metrics involve relatively straightforward calculations and provide intuitive
interpretations (Leskovec, Rajaraman, Ullman 2020). In addition, both metrics
are widely used in a broad range of fields, including natural language processing
and recommendation systems (Fauzan et al. 2022; Singh et al. 2020).

Table 1 - Commonly-used similarity metrics

Name Description Usage

Euclidean distance  Straight-line distance
between points in an

n-dimensional space

Used in financial decision-making, demonstrating how
Euclidean distance can be integrated into investment
selection and evaluation problems (Merigo, Casanovas
2011).

Sum of absolute differences
between coordinates, such
as city block paths

Manhattan distance Applied to recommendation systems for customer behavior
analysis and personalized hotel recommendations (Uyanik,

Orman 2023).

Canberra distance Permata et al. (2025) employed Canberra distance within
k-means clustering to segment customers and compared
the results with those obtained through alternative

distance metrics.

Weighted version of
Manhattan distance

Chord distance

Similarity measure after
normalizing vector lengths
to unit lengths

Used to quantify dissimilarity between companies’
accounting information as part of clustering for stock
picking and investment analysis (Thrun 2022).

Hamming distance

Number of positions with
different symbols (used in
binary data)

Kuswardana et al. (2025) used Hamming distance to
segment customers based on transaction attributes (e.g.,
payment method and order type).

Cosine similarity

Cosine of angle between
vectors, indicating
directional similarity

Albone (2024) applied cosine similarity to identify groups
of customers with similar preferences and behaviors.

Jaccard similarity

Similarity of sets by
comparing the intersection
to union

Kosub (2019) demonstrated that Jaccard similarity satisfies
the triangle inequality and, therefore, constitutes a valid
metric on finite sets.

Dot product

Sum of element-wide
multiplications, indicating
magnitude and direction

Used in collaborative filtering and matrix factorization
models to predict user preferences (Gunathilaka et al.
2025).
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Euclidean distance is the straight-line distance between two vectors in a mul-
tidimensional space. The equation for calculating the Euclidean distance between
two vectors a and b is as follows:

d(a,b) = \/(a1 —by)? + (ay — by)? + -+ (a, — by)? (1)

It is a straightforward similarity metric in that it literally reflects the distance
between each of the values of the vectors being compared; if the Euclidean dis-
tance is small, then the values of each coordinate in the vectors are close. This does
not hold for cosine similarity in general. The Euclidean distance works well when
the magnitude of the vectors and spatial relationships are important (Singh, Singh
2021). However, this method is sensitive to outliers and scale (Huang et all. 2020).

Cosine similarity is a measure of the angle between two vectors (Lahitani,
Permanasari, Setiawan 2016). It is computed by taking the dot product of the
vectors and dividing it by the product of their magnitudes, as follows:

i . _ _ab
similarity(a, b) = cos§ = Tl (2)

where a and b are the vectors being compared, “«” stands for the dot prod-
uct, and ||a|| and ||b]| stand for the vectors’ lengths. This metric is useful when
the direction of the vectors is more important than their magnitude; unlike the
Euclidean distance, it is robust to scale differences (Kryszkiewicz 2014). The met-
ric is commonly used in text analysis and recommendation systems. However, it
ignores vector magnitude, which may be crucial depending on the context.

This study addresses land lots, which are essentially tied to spatial relationships.
Consequently, the use of Euclidean distance is necessary. However, land lots can dif-
fer significantly in attributes, such as price and size, necessitating a scale-robust
metric, such as cosine similarity. Therefore, both metrics need to be utilized in
the analysis, as they provide complementary perspectives on the relationships
between land lots.

2.2. Use of similarity metrics in property valuation

Similarity metrics play a central role in property valuation, particularly in the
sales comparison approach, which relies on identifying and adjusting comparable
properties. Early studies have emphasized qualitative and quantitative techniques
to operationalize similarities in valuation practices. Barafiska (2009) proposed
a two-step valuation framework in which comparable properties are first selected
based on similarity metrics, followed by value estimation using those compara-
bles. A key insight of this work is that valuation accuracy does not necessarily
improve with an increasing number of attributes. Instead, focusing on a limited
set of important characteristics can lead to more robust price predictions. This
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finding underscores the significance of attribute selection in sales comparison
approach.

Building on traditional comparison methods, De Ruggiero and Salvo (2011)
advanced the adjustment grid method by formalizing a similarity metric and
introducing a reliability metric. Their approach quantifies not only how similar
comparable properties are to the subject property, but also how reliable each
comparable is within the valuation sample. By identifying anomalies and reduc-
ing their influence, these similarity and reliability metrics contribute to more
consistent price estimates. This study highlights the reduction of subjectivity in
valuation through a systematic similarity assessment.

Recent research has reflected a methodological shift toward data-driven simi-
larity metrics. Li et al. (2023) employed neural networks to compute the similarity
between geospatial elements, including linear features (e.g., rivers and roads) and
polygonal features (e.g., land parcels and buildings). This research used Euclidean
distance as its primary similarity metric. Its significance lies in how neural net-
works significantly reduced the need for manual feature engineering and data
format conversion, thereby streamlining the comparison process.

Extending this trajectory, Renigier-Bilozor and Janowski (2024) proposed
a human-machine synergy framework that conceptualizes property similarity
across heterogeneous data types, including numerical attributes, textual descrip-
tions, and images. By incorporating convolutional neural networks for visual data
and large language models for text, their study broadens the notion of similarity
beyond traditional tabular data. Collectively, these studies illustrate the evolution
from rule-based similarity measures to Al-assisted approaches that enhance the
scope and precision of property valuation.

As demonstrated in prior studies, the selection of sales comparables is a crucial
initial step in determining property value. Currently, this selection is performed
manually, introducing potential practitioner bias. Real estate platforms typically
recommend properties to clients based on filters such as price and construction
year, which could inadvertently exclude clients’ preferences during the initial
screening. This study reduces subjectivity and improves efficiency in the real
estate sector by leveraging similarity metrics.

2.3. Conversion of textual data to numerical representations

Similarity metrics can only be applied to numerical data. It is difficult to apply
them to textual data (qualitative data), such as customer reviews and property
descriptions, because of the absence of a predefined format. Thus, similarity met-
rics have been primarily used for numerical data in outlier detection (Radovanovié,
Nanopoulos, Ivanovié¢ 2014) and time series analysis (Silva et al. 2018).
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However, with the increasing popularity of large language models (LLMs), tech-
niques for converting textual data into numerical representations have advanced
rapidly. Numerous conversion models, that is, embedding models, are currently
available. Embedding models transform high-dimensional textual data into low-
dimensional vectors, thereby capturing semantic meanings and relationships (Li
etal. 2020). In natural language processing, words or sentences are converted into
dense vectors by these models that dramatically facilitate mathematical operations
by mapping discrete data (such as words) into continuous vector spaces (Yang
etal. 2014).

Term frequency-inverse document frequency (TF-IDF) is a statistical measure
used to evaluate the importance of a word in a document relative to a collection
of documents. It is one of the earliest models for textual representation that
focuses on the frequency of terms while reducing the weight of commonly used
words (Aizawa 2003, Ramos 2003). Following TF-IDF, word embedding models
such as Word2Vec have emerged; they represent words in a continuous vector
space and capture the semantic similarities between words by placing similar
words closer together in the vector space. Word2Vec uses neural networks to learn
word associations, thereby significantly improving the quality of text represen-
tations (Mikolov et al. 2013). More recently, transformers such as bidirectional
encoder representations from transformers (BERT) and generative pre-trained
transformers (GPT), have revolutionized natural language processing by using
self-attention mechanisms to capture contextual relationships in texts more effec-
tively (Rodrawangpai, Daungjaiboon 2022; Vaswani et al. 2017). Transformers can
process entire sentences simultaneously, allowing for a better understanding and
generation of the human language.

Textual data in the real estate industry, such as property descriptions in listings,
offer valuable information, but have been underutilized because of the absence of
structured data representations. This study converts descriptions of geographical
locations into numerical representations using an embedding model, making them
readily available for similarity metrics. Therefore, this study contributes to real
estate literature by incorporating textual data to calculate property similarities,
an approach rarely seen in the literature.

3. Data and method
3.1. Study area and dataset
Gwangjin-gu, one of 25 districts in Seoul, was selected as the study area.

Gwangjin-gu is a typical district in Seoul with regard to land price levels and
resident incomes. Figure 1 shows the study area and locations of the land lots.
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Fig. 1 - Study area and locations of land lots. The circle sizes are proportional to their unit prices.

The circle sizes in the figure are proportional to the unit prices of the land lots.
Expensive land lots are concentrated in the western part of the study area, which
corresponds to the main boulevard. The sparsely populated areas correspond to
preserved and mountainous areas.

The land lots shown in Figure 1 are benchmark lots. The benchmark lot data
were obtained from the Ministry of Land, Infrastructure, and Transport (MOLIT)."
MOLIT conducts annual surveys of these benchmark lots, making the results pub-
licly available for stakeholder use in transactions and investments, as well as for
monitoring real estate market trends. The price data were taken from 2022 surveys
by licensed property appraisers. While the data encompass price information and
various land characteristics such as lot area and zoning, they lack information on
the distance to subway stations, which is important for property valuation and
recommendation. This information was collected separately® and added to the
dataset. Table 2 shows the summary statistics of the 1,014 benchmark land lots.

Based on the median values from the table, a typical lot in Gwangjin-gu
can be described as a land lot with an area of 180.0 m* and probable price of
2,600,000 KRW/m? (approximately 1,900 USD/m?). This lot is most likely located
in the second residential zone, adjacent to a 7-meter-wide road. It is situated 466.9
and 581.4 meters from the nearest subway station and railway, respectively.

The dataset includes the description of the benchmark lots’ geographical loca-
tions. Table 3 presents examples of these descriptions. As shown in the table, it
provides valuable information about the accessibility and connectivity of a lot,

! The data are publicly available at https://www.data.go.kr/data/15004246/fileData.do.
? Subway station data are available at https://data.kric.go.kr/rips/M_01_01/detail.do?id=32.


https://www.data.go.kr/data/15004246/fileData.do
https://data.kric.go.kr/rips/M_01_01/detail.do?id=32
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Table 2 - Summary statistics (n=1,014)

Min. Median Mean Max.

Unit price (KRW/ m?) 20,500 2,600,000 3,120,000 21,300,000
Site area (mz) 69.0 180.0 584.2 69,292.0
Road width (m) 0 (no road) 7 11 32
Distance to station (m) 27.2 466.9 476.4 1,458.8
Distance to railway (m) 5.5 581.4 486.7 640.0
Zoning open space zone (14, 1.4%), 1** residential zone (118, 11.6%), 2™ residential
(number of lots, proportion) zone (590, 58.2%), 3" residential zone (168, 16.6%), quasi-residential zone

(85, 8.4%), commercial zone (39, 3.8%)

Table 3 - Examples of the description of geographical location

Lot # Description of geographical location

6 Near the southern side of the National Hospital.

37 Near the northern side of Junggok Traditional Market.

429 Near the northern side of the Gwangjin Post Office.

845 On the southwest side of Sejong University.

997 On the northern side of Konkuk University Station (Subway line 2).

which can influence its price. For example, the description of land lot 997 suggests
that it is easily accessible from the main transportation hub (Konkuk University
Station). Therefore, excluding this information could result in an incomplete
comparison of land characteristics. This study adds “description of geographical
location” to the list of comparisons by converting it into numerical form.

3.2. Methodology

Nine variables are used as comparison components: unit price, site area, road
width, distance to station, distance to railway, geographical coordinates X and Y,
zoning, and description of geographical location.? All variables are numerical data

® Inthe Korean real estate market, factors such as price, road width, and zoning are crucial for

land valuation and were included in this study. Attributes such as distance to transportati-
on hubs were included based on available data. While additional factors like school district
reputation and foot traffic could enhance valuation accuracy, they were omitted due to data
limitations. The selection of these nine attributes balances valuation practices with data
availability, providing a robust framework for analyzing property similarities within the
scope of this study.
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except for zoning and description of geographical location: zoning is categorical,
and description of geographical location is textual. To facilitate the calculations,
zoning is encoded based on the price levels in each zone as follows: open space zone
is coded as 1, 1 residential zone as 2, 2™ residential zone as 3, 3" residential zone
as 4, quasi-residential zone as 5, and commercial zone as 6. This coding generally
aligns with average price levels in each zone.

BERT is used to convert the textual data (description of geographical loca-
tion). BERT is a transformer-based model designed to pre-train deep bidirectional
representations by considering both the left and right contexts in all layers (Devlin
etal. 2019). Although early embedding models like Word2Vec and TF-IDF have
their merits, particularly in scenarios with simpler text data, BERT's ability
to capture contextual and semantic information makes it better suited for this
study. BERT ensures that textual data is meaningfully incorporated into similarity
metrics. Unlike earlier models, which may struggle with rare words or polysemy,
BERT can effectively handle these challenges by leveraging contextual embed-
dings. BERT has several variants, and a relevant variant is selected considering the
performance and computational burden. The BERT variant selected in this study
has 12 layers (transformer blocks), 768 hidden units per layer, and 12 attention
heads.* Owing to the 768 hidden units per layer, the output embedding vector has
768 dimensions, resulting in a 1,014 x 768 matrix.

The 768-dimensional embedding vector can be directly fed into the calculation
for similarity metrics. However, to enhance computational efficiency, the embed-
ding vector is reduced to smaller dimensions using principal component analysis
(PCA). PCA statistically converts a large number of dimensions into smaller dimen-
sions that continue to contain most of the larger sets” information (Jolliffe 2002).
By reviewing the variance explained by each principal component, the number of
principal components is set to 10, which explains 65.1% of total variance.

Euclidean distance and cosine similarity are then applied to the nine variables
to compute the similarity values among the land lots.

4. Results

4.1. Specifications of the reference land lot

To calculate the similarity values between the data points, a reference data point
needs to be first established. The reference point serves as a standard against

* Specifically, the BERT-base-uncased version is used for analysis. The “base” version of BERT

has a total of 110 million parameters, and “uncased” means that the text is converted to lower-
case before tokenization. This version balances performance and computational efficiency.
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Table 4 - Specifications of the reference land lot

Unit price (KRW/ m?) Site area (m?) Road width (m) Distance to station (m)
2,600,000 180.0 7 466.9

Distance to railway (m) Zoning Geographical coordinate X~ Geographical coordinate Y
581.4 2" residential zone 207,635.142 449,023.161

Description of geographical location

[-0.1339, -0.7720, -0.0329, 0.0001, 0.0134, -0.1375, 0.0387, -0.0308, 0.0418, -0.0333]

which similarity values for all other data points are computed. Table 4 presents
the specifications of a reference lot in Gwangjin-gu using the median values for
each variable. For example, the unit price in the table represents the median price
of the 1,014 land lots included in this study. The most frequently observed descrip-
tion was selected to describe the geographical location of the reference land lot.
We use this imaginary lot as the reference land lot, which serves as the standard
for comparison.

4.2. Comparison of the reference land lot with comparables

Table 5 shows the results when Euclidean distance is employed for comparison:
five most similar and dissimilar comparables. In Euclidean distance, a value close
to zero means that the two vectors being compared are very similar, while the
larger the value, the more different the vectors.

The most similar comparables chosen are close to the reference lot for all the
attributes presented in the table. In particular, the categorical variable zoning is
identical for both the reference lot and five comparables, all of which are in the 2°¢
residential zone. Conversely, the most dissimilar comparables differ significantly
from the reference lot for most of the attributes shown in the table.

Figure 2 illustrates the locations of the comparables presented in Table 5. The
five most similar comparables are positioned close to the reference lot, whereas
the most dissimilar comparables are located at a relatively greater distance. This
outcome was expected because geographical coordinates X and Y were employed
as a component of the comparison. Using geographical coordinates to calculate the
Euclidean distance ensures geographical proximity to the reference lot.

Table 6 shows the results when cosine similarity is employed for comparison:
five most similar and dissimilar comparables. In cosine similarity, a value close to
one means that the two vectors being compared are very similar, whereas a value
around zero indicates that the vectors are dissimilar. Cosine similarity can have
negative values, and a value close to -1 indicates that the vectors are opposites.
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Table 5 - Comparables selected by Euclidean distance

Land lot Unit price Sitearea  Road width Dist. to Stn.  Dist. to Rw. Zoning Similarity
(KRW/m?) (m?) (m) (m) (m) value
Reference 2,600,000 180.0 7 466.9 581.4 2" resi. 0.00
Most similar 3,040,000 155.7 6 569.4 614.8 2" resi. 0.64
comparables -, 490,000 185.8 6 587.6 564.7 2™ resi. 0.69
2,110,000 191.7 6 476.7 562.3 2™ resi. 0.71
2,140,000 145.5 7 500.0 603.6 2" resi. 0.77
2,270,000 113.4 6 572.1 599.1 2" resi. 0.78
Most 5,050,000 35,977.0 32 182.4 2.1 quasi-resi. 11.07
f;snii;r::rl:{)les 21,300,000 889.9 32 91.7 303 commercial  12.41
28,500 52,407.0 0 1,038.4 639.9 open space 14.75
35,500 57,960.0 10 887.7 587.4 open space 16.10
20,500 69,292.0 0 693.3 588.6 open space 19.08

Note: Dist. to Stn., Dist. to Rw., 2" resi., and quasi-resi. indicate the distance to station, distance to railway, 2"
residential zone, and quasi-residential zone, respectively. Geographical coordinates X and Y, and description of
geographical location are not shown for brevity.

-+ Reference
o Similar comp.
A Dissimilar comp/

+ Reference
© Similar comp.
A Dissimilar comp/

Fig. 2 - Locations of comparables Fig. 3 - Locations of comparables
selected by Euclidean distance selected by cosine similarity

In short, cosine similarity ranges from -1 to 1, and the larger the value, the more
similar the vectors.

As with Euclidean distance, the most similar comparables exhibit attributes
similar to the reference lot, as illustrated in the table. The stars in the last column
indicate comparables that were also detected using Euclidean distance. The most
dissimilar comparables are notably different from the reference lot for most
attributes shown in the table, similar to Euclidean distance. However, dissimilar
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Table 6 - Comparables selected by cosine similarity

Land lot Unit price Site area Road width  Dist. to Stn.  Dist. to Rw. Zoning Similarity
(KRW/m?) (m?) (m) (m) (m) value
Reference 2,600,000 180.0 7 466.9 581.4 2" resi. 1.000
Most similar 1,740,000  245.0 6 540.1 6265 2™ resi. 0.885
comparables 5140000 1455 7 500.0 603.6 2™ resi. *0.882
2,110,000  191.7 6 476.7 5623 2" resi. *0.881
2,270,000  113.4 6 572.1 599.1 2" resi. *0.877
3,040,000  155.7 6 569.4 6148 2™ resi. *0.870
Most 5,550,000  762.7 32 551.6 3144 3%resi. -0.753
f;sniigirl:tr)les 5,560,000  916.7 28 268.2 58  3%resi. -0.766
4,620,000 2119 25 510.2 3289  3%resi. -0.801
5,330,000 3755 32 502.2 167 3resi. -0.813
4,200,000  209.6 28 621.3 2821 3"resi. -0.822

Note: Dist. to Stn., Dist. to Rw., 2" resi., and 3™ resi. indicate the distance to station, distance to railway, 2" residential
zone, and 3" residential zone, respectively. Geographical coordinates X and Y, and description of geographical location
are not shown for brevity.

comparables appear to share common attributes. For instance, their unit prices
range from 4,000,000 to 5,500,000 KRW, and they are all in the 3™ residential zone.

Figure 3 shows the locations of the comparables listed in Table 6. As with
Euclidean distance, the five most similar comparables are situated close to the
reference lot, while the most dissimilar comparables are further west of the refer-
ence lot.

4.3. Evaluating the performance of Euclidean distance and cosine similarity

Relying on a single reference land lot is insufficient for a definitive evaluation
of the effectiveness of similarity metrics. This study compares the performance
of Euclidean distance and cosine similarity in land price estimation using the
k-nearest neighbor (KNN) method. The process involves two steps. First, the prices
of land lots are estimated by selecting the k most comparable lots using Euclidean
distance calculations and averaging their prices. Second, the same procedure is
repeated using cosine similarity calculations. Subsequently, the performance of
both metrics is evaluated using the mean absolute percentage error (MAPE) and
coefficient of dispersion (COD), which are widely recognized criteria for assessing
valuation accuracy (IAAO 2013; Numan, Yusoff 2024).

The MAPE represents the average percentage difference between the predicted
and observed prices, with lower values indicating higher accuracy. Although no
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Table 7 - Performance comparison of KNN and regression models on the test dataset

Evaluation criterion KNN with Euclidean KNN with Regression model
distance cosine similarity

MAPE 18.5 17.1 25.9

coD 19.1 17.3 26.3

universal threshold exists for MAPE, Numan and Yusoff (2024) reported that
values between 10% and 20% are generally considered acceptable for practical
application. COD assesses the consistency of price estimates, with a lower COD
signifying more reliable valuation. According to IAAO (2013) guidelines, COD val-
ues below 20% and 25% are acceptable for urban and rural land lots, respectively.
The formulas for MAPE and COD are as follows:

1 rediced price—observed price
MAPE = 1y |2 P TVeC Pl % 100 (3)
n observed price
1 ratio—median ratio . rediced price
cop = Ly lratiommedianratiol o 4y \pere ratio = Lredicedprice (4)
n median ratio observed price

The dataset of 1,014 land lots is divided into training (70%, 709 lots) and test
(30%, 305 lots) data. The performance of the two similarity metrics is assessed using
the test dataset. For comparison, a standard regression model is also applied, which
uses the unit price of each land lot as the dependent variable and the comparison
components from the similarity calculations as independent variables.® The results
of the KNN and regression models for the test dataset are presented in Table 7.°

The results indicate that KNN with cosine similarity outperforms KNN with
Euclidean distance, while the standard regression model performs the least effec-
tively. To visually confirm these findings, Figure 4 illustrates the goodness-of-fit
of the three models. The similarity-based models (Euclidean distance and cosine
similarity) show predicted prices that closely align with the observed prices,
whereas the standard regression model exhibits a greater deviation from the
observed values.

While the relatively small sample size of 305 land lots prevents a definitive con-
clusion about which similarity metric is more effective for land price estimation,
the results suggest that the similarity-based approach outperforms traditional
regression models. Moreover, the performance of this approach meets industry
standards, as evidenced by criteria such as the MAPE and COD.

They include site area, road width, distance to station, distance to railway, geographical co-
ordinates X and Y, zoning, and description of geographical location.

For KNN, the parameter k was set to 5 based on performance assessments during KNN
training.



40 GEOGRAFIE 131/1(2026) / CH. LEE

panasqo

10+91  90+98 90+89 Q0+dF 90+dC  00+30
L 1 1 1 1 ]

UoISSaI321 pIEpue)S

90+39 90+3y 90+9¢

90+98

papIpald

19se31ep 359} 93 UO S]apowl UoIssai3al pue NN 404 1Y-§0-Ssaupoo9 -  *Si4

panasqQ panasqo

10+3]  90+98 90+d9 90+dF 90+dC  00+80 L0+3]  90+98 Q0+d9 90+dF 90+d¢  00+30
L 1 1 1 1

o
@
+
o
o
o =
@
+
(=3
@
5
5 £
2
(=3
> T
. 3
[ Y
. e g . 3
Q (]
(] Q
o .
. ot o . .
’ @
P . E 2
. o I~
v <
. f\ = .
. L @e .
p o
v « ° ~ L
rd .
A)LIR[TIIS QUISO)) 90UR)SIP UBIPION

90+98 90+39 90+dF  90+3C

L0+8)

pajoipald



ENHANCING REAL ESTATE DECISION-MAKING... 41

5. Discussion

The most similar comparables selected by the two similarity metrics are almost
identical, with four of the five overlapping (Tables 5 and 6). However, the most
dissimilar comparables identified by the two metrics are distinct, with no overlap.
When using Euclidean distance, the most dissimilar comparables are significantly
different from the reference lot for various attributes. This difference is more
apparent in geographical coordinates. In Figure 2, dissimilar comparables are
located far from the reference land lot and scattered across the study area. This
is because Euclidean distance penalizes large differences both in magnitude and
direction, leading to a dispersed distribution of dissimilar comparables.

By contrast, cosine similarity measures the cosine of the angle between two vec-
tors, focusing solely on direction, not magnitude. The most dissimilar comparables
selected by cosine similarity (as with Euclidean distance) differ from the reference
lot for various attributes. However, the cosine similarity resulted in a clustered
set of dissimilar comparables. As shown in Table 6, they share three common
attributes: price range (4,000,000-5,500,000 KRW/m?), road width (25-32 m),
and zoning (3™ residential zone). This pattern is more apparent in the geographical
coordinates. As shown in Figure 3, the comparables are clustered in one corner of
the study area. The comparables that are directionally different from the refer-
ence lot are considered dissimilar even if they are not necessarily the farthest in
terms of actual magnitude. This led to dissimilar comparables being grouped into
a particular area with similar directional deviations from the reference lot. These
findings offer insight into the behavioral differences between the two metrics and
highlight the importance of metric selection in spatial analyses.

Beyond the analysis based on a single reference land lot, this study rigorously
evaluated the performance of a similarity-based approach using MAPE and
COD. The similarity-based approach surpasses the traditional regression model
and aligns with industry benchmarks. This empirical evidence reinforces the
superiority of instance-based valuation over model-based valuation. Model-
based valuation, such as linear regression, relies on learning explicit functions
or parameters during training, which may introduce limitations owing to the
underlying assumptions. However, instance-based valuation, such as KNN, oper-
ates by directly comparing new instances to stored examples, avoiding the need
for rigid assumptions (e.g., linearity or homogeneity). Their flexibility makes them
particularly robust in scenarios where data relationships are complex. Thus, this
study advocates for the broader adoption of instance-based valuation in mass
appraisal and automated valuation systems, particularly in contexts where land
prices are influenced by intricate and localized factors.

The application of similarity metrics extends beyond valuation to the enhance-
ment of property recommendation systems. Current real estate platforms
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typically employ sequential filter-based searches, in which users incrementally
apply criteria such as price or size. This approach risks the premature exclusion
of properties that may align with user preferences. By leveraging similarity scores
to present candidates holistically - considering all attributes simultaneously - the
likelihood of overlooking ideal properties in the early search stages is significantly
reduced. This shift could improve user satisfaction and the efficiency of property
matching.

We calculated the similarity values using nine comparison components: unit
price, site area, road width, distance to station, distance to railway, geographi-
cal coordinates X and Y, zoning, and description of geographical location. Each
component was assigned an equal weight to calculate its similarity value. However,
the weights can be adjusted for each component to integrate domain-specific
knowledge. For example, in South Korean land valuation, road width and zoning
are typically considered critical factors in determining land prices; hence, these
two components may be given higher weights than the others. Therefore, for
Euclidean distance, Equation (1) can be modified as follows:

dy(a,b) = \Jw;(a; — by)? + wy(a; — by)? + -+ wy(ay — by)? (5)

where denotes the weight assigned to each component. Weights can be derived
from expert surveys, Bayesian estimation, or correlations between attributes and
prices. This adaptability enables practitioners to tailor similarity metrics to sector-
specific requirements and enhance the accuracy in diverse applications.

This study bridges two critical gaps in the literature. First, it provides a compre-
hensive analysis of both similar and dissimilar comparables, offering a nuanced
understanding of the influence of different metrics on comparable selection.
Second, it rigorously evaluates the performance of instance-based valuation
against industry standards, highlighting their potential as a viable alternative to
traditional model-based valuation. By addressing these understudied aspects, this
study paves the way for more refined valuation and recommendation systems.

6. Conclusion

Although similarity metrics have significant potential, their application to the
real estate sector has been largely overlooked. This study shows that these met-
rics can be leveraged for property valuation and recommendation. By analyz-
ing 1,014 benchmark land lots in Gwangjin-gu, Seoul, and using nine key land
characteristics (including geographical descriptions converted into numerical
representations via an embedding model), we found that Euclidean distance and
cosine similarity metrics yielded nearly identical results for the most similar
comparables. This suggests that both the metrics can be effectively employed in
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the real estate industry. However, the most dissimilar comparables identified by
these metrics differed.

Our findings indicate that similarity metrics can enhance property valuation
and recommendation by reducing the subjectivity involved in selecting sales
comparables and minimizing the risk of missing a user’s preferred property dur-
ing the initial search. Furthermore, these metrics can be tailored to align with
domain-specific knowledge by assigning different weights to each land attribute,
thereby increasing their relevance across various real estate sectors.

The dataset used consists of 1,014 benchmark land lots, which may not be suf-
ficiently large to capture the full diversity of real estate characteristics. A larger
dataset could provide more generalizable results. Additionally, the focus on
a single district, Gwangjin-gu in Seoul, limits the applicability of the findings to
other regions with potentially different market dynamics. Future research should
consider expanding the dataset size and geographical scope to include diverse
urban and rural areas, thereby enhancing the generalizability of similarity metrics
in the real estate industry.
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1. Introduction

Political parties representing the Hungarian minority in Slovakia played an impor-
tant role in key political moments of the country. They participated in several
government coalitions, helped push through fundamental political reforms, and
contributed to Slovakia’s democratization. For instance, the Party of the Hungarian
Coalition (SMK-MKP; Strana madarskej koalicie - Magyar Koalicié P4rtja) was
involved in removing autocratic Prime Minister Vladimir Meciar from power in
1998 and participated in Slovakia’s accession to NATO and the EU six years later.
Most-Hid, a party that aimed to bridge' Hungarian and Slovak communities in
Slovakia, built its parliamentary successes on coexistence rhetoric and accen-
tuated the pro-EU policy. Nevertheless, despite such political integration at the
central level, these parties were unable to fully overcome their ethnic-regional
character and remained dependent on electoral mobilization and support mostly
from the Hungarian national minority in southern Slovakia (Plesivédk 2011).

The 2020 parliamentary election represented a major turning point; it was
the first election in the modern history of Slovakia in which the Hungarian
minority parties failed to enter the parliament. Consequently, the minority party
structure underwent a reorganization, with SMK-MKP and Most-Hid negotiat-
ing a cooperation and unification so that the failure would not be repeated. It
resulted in the creation of a new Hungarian minority party - The Hungarian
Alliance (Szévetség-Aliancia, Magyar Szovetség - Madarsk4 Aliancia). The 2023
parliamentary election was thus marked by reflection on whether these efforts
had been successful. The pre-election campaign was characterised by concerns
and pessimistic expectations (Gal 2023; Belej Majeré¢inova 2023a), which material-
ized when the Hungarian minority parties were again unsuccessful in entering
the parliament (Harrach 2024). Given the potential constituency of almost 8.5%
of the minority electorate in the case of voting according to both self-declared
nationality and mother tongue (Statisticky trad 2021), the combined result of
4.5% for all Hungarian minority parties raises the question of what the limits are
of the ethnic Hungarian electoral mobilization in Slovakia. This question is, in its
general sense, relevant also beyond the case of the Hungarian national minority
parties in Slovakia, as limited mobilization behind some regional parties in the last
two decades constrained their long-term aims (e.g. Lepi¢ 2017, Agnew 2018) and
the ability to represent the minority community (e.g. Kiss, Székely 2016; Fittante,
Himmelroos 2025b).

! Most-Hid literally means bridge in Slovak and Hungarian languages, respectively.
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2. Research gap and objectives

Since the beginning of Slovakia’s democratization in 1989, research in electoral
geography has been the subject of several studies. Most authors have focused on
the political regionalization of Slovakia based on election results and explanation
of their spatial patterns (e.g. Krivy, Feglova, Balko 1996; Plegiv¢ak 2011, 2014). In
this respect, Madletidk (2012) emphasized the ongoing importance of the ethno-
national cleavage in Slovakia’s politics (see also Kostelecky 2001), partially rein-
forced by the left-right political oppositions. He also contextualized this opposition
within the broader range of cleavage effects, including attitudinal, that are capable
of cross-cutting the ascriptively delimited societal categories (see also Lijphart
1984, Inglehart 2008). Among the recent studies, Kevicky and Danék (2020) and
Kevicky and Suchének (2023) have addressed the role of voter turnout, its spatial
dimension at the district level, and the effect of ethnicity on turnout differences in
the parliamentary elections between 1996-2016 and in 2020, respectively. Finally,
GyarfaSova (2018), GyarfaSova and Hlatky (2023), and Ondruska (2022) examined
the recent rise of populist and anti-establishment parties, the importance of lead-
ers for the party choice among voters, and the consequences for (in)stability of
the party system in Slovakia.

In this article, we build upon the findings of this literature, but, at the same
time, emphasize that there are still gaps in research, particularly when it comes
to the geographically nested (see Harbers, Ingram 2017) and detailed analysis of
the Hungarian minority’s electoral preferences and behaviour. The historically
strong support for Hungarian minority parties in southern Slovakia, especially
in municipalities with a high proportion of ethnic Hungarians, has indeed been
confirmed by several studies (see Plesivédk 2011, Madletidk 2012). We argue,
however, that the patterns of electoral support for Hungarian minority parties,
and the reasons behind such voting, must be examined not only in the “groupist”
terms (see Brubaker 2002) of the ethno-national cleavage but also with regard
to the differences in electoral mobilization and voting behaviour within the
minority, with the underlying aim to overcome the constraints of methodological
nationalism.

Plesiveak (2011) expressed conviction that we can expect the continued domi-
nance of the Hungarian ethnic parties in regions predominantly inhabited by
the Hungarian national minority. This ethno-national differentiation of voting
enabled by the politicization of national identity corresponds to the premise that
ethnicity is one of the fundamental drivers behind political mobilization of the
electorate (e.g. Rokkan, Urwin 1983; Horowitz 1985). However, it is clear from the
results of the last two parliamentary elections that the Hungarian national minor-
ity in Slovakia either voted also for the non-minority parties or did not vote at all
(Gyurovszky 2025, Harrach 2024). It demonstrates the internal heterogeneity of
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the Hungarian minority community and raises questions about the factors that
direct such a cross-cutting.

This article therefore aims to analyse the voting behaviour of the Hungarian
minority in the 2023 parliamentary election in southern Slovakia, measured at
the level of municipalities (N = 1,012), and contribute to understanding the failure
of the Hungarian minority parties, in particular Szévetség-Aliancia. The main
objectives are to (1) map the spatial patterns of electoral support for Szévetség-
Aliancia, (2) identify the factors that influenced the election results of this party,
in particular the strength of ethnic voting, and (3) examine the (un)evenness of
minority electoral mobilization in the party’s favour.

3. Ethnic parties, cleavages, and (in)equalities in electoral mobilization

The presence of ethnic minority parties within the political spectrum of a country
is widely considered to contribute to the stability of democratic systems and, at
the same time, to the reduction of political conflict in (not only) post-communist
Europe (e.g. Fittante, Himmelroos 2025a; Flesken 2018; Koev 2019; Rovny 2023;
Spirova 2012; Svraka 2025). This is because these parties often present a moder-
ate voice in the political arena and enable political incorporation of otherwise
neglected minorities. Gradual demise of the Hungarian minority parties in
Slovakia therefore instigates not only the questions of stability but also that of
(dis)integration: To what extent are the Hungarian minority voters segmented
in ethnic voting for “their” parties compared to other state-wide parties, and
how (un)equal is minority electoral mobilization in support for these parties? To
provide the background for our analysis, in this section, we conceptualize ethnic
parties and discuss theoretical assumptions concerning the ethnic segmentation
of their voting base vis-a-vis other factors, and the minority’s cohesion (or lack
thereof) in their electoral behaviour.

The classic definition of ethnic party, developed by Chandra (2004, 2011) and
replicated in other accounts (e.g. Strijbis, Kotnarowski 2015; Steward 2019; Svraka
2025), is that ethnic party appeals to voters as the champion of interests of a par-
ticular ethnic category (or set of categories) while excluding others, and makes
such appeal central to its mobilizing strategy. This definition requires that for
political parties to be considered ethnic, their programme, manifestos, appeals,
demands, and political goals must be of ethno-cultural nature; their organization,
leadership, and membership is from a particular ethnic group, and party constitu-
ency is predominantly composed of individuals belonging to particular ethnic
category (Ishiyama, Breuning 2011; Higashijima, Nakai 2016). Apparently, not
only minority parties but also those aiming to represent the state majority may be
classified as ethnic if they have corresponding characteristics (Tarkhani 2024). In
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this regard, the definition of ethnic group which the ethnic party aims to represent
is made ascriptively in the party’s rhetoric, building on the premises of a given
nationalism. This normative categorization is frequently at odds with the actual
ethnic identification of individuals, and for this reason we consider the target
electorate to be a possibly heterogeneous ethnic category, not necessarily a group
in an identarian and behavioural sense.

In any case, the definition indicates that not only the party organization and
appeals but also its support base is of an importance for party classification as
ethnic. Horowitz (1985) even claims that ethnic party must have an ethnic support
base, even though this is only one of the ethnic party attributes. We understand
this relationship as an interaction: Ethnic party attempts to represent the assumed
interests of an ethnic category considered to be a group, and if it is successful,
this group mobilizes in the party’s favour. In this circumstance, the ethnic party
support develops along the ethnic cleavage, meaning that the party gains votes
predominantly from a particular ethnic category (Zuber 2013; see also Tanaka
2025). From the perspective of voters, in this scenario they prioritize ethnicity
in their decision-making and electoral behaviour. Such ethnic voting externally
distinguishes ethnic group’s preferences from other ethnic categories in the elec-
toral system. But the thesis of ethnic voting builds on an improbable assumption
of homogeneity within the ethnic category and implicates groupism.

Given the frequent occurrence of intra-ethnic heterogeneity, the phenomenon
of ethnic voting must be distinguished from electoral mobilization (see Strijbis,
Kotnarowski 2015). According to these authors, electoral mobilization can be
understood as “the degree to which ethnic parties are able to mobilize their
targeted ethnic group” so that the individuals belonging to this category vote
for “their” ethnic party. In contrast to the indicator of ethnic voting, measuring
electoral mobilization allows us to examine the internal cohesion (or lack thereof)
of the ethnic category in electoral support for a party. Importantly, if electoral
mobilization in favour of an ethnic party is unequal within the ethnic category in
question, we have to consider an alternative scenario for a non-mobilized segment
of the minority - support for other than ethnic parties, voter abstentions, or both.

The occurrence of distinct preferences within the ethnic category, which then
manifest in different voting behaviours, is similar to the concept of nested com-
petition (Zuber 2012). It delineates a situation in which one ethnic party shifts
its appeals in an integrative and cross-ethnic direction when its ethnic competi-
tor manifests growing radicalization. As such, the model of nested competition
challenges the premises of ethnic outbidding model (e.g. Zuber, Szdcsik 2015).
Nevertheless, given that parties do not build their appeals in a vacuum but always
in interaction with the electorate, we posit that the range of party and voter
behaviours is wider than both models suggest and, moreover, may vary across
time and space. While one fraction within the ethnic category remains solid in
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its support for a radicalizing ethnic party, other segments may shift between sup-
porting inclusive majority parties and de-aligning from the electoral system if
the inclusive minority parties are not available or not trusted. Even the reasoning
behind de-aligning may be driven by different motivations - from general disillu-
sion and feelings that parties do not represent one’s interests, through focus on the
integration at the local level, to ethno-national kin-state affiliations and election
boycott (Waterbury 2020). Our approach therefore contributes to the literature by
partially challenging the premises of the nested competition and ethnic outbidding
models (e.g. Zuber 2012, 2013; Tarkhani 2024; Stroschein 2011; Spa¢, Zagrapan
2025). Moreover, both the power-sharing consociational and the state-centralizing
integration models may fail to succeed when ethnic categories are considered only
in singular and immutable terms (Lijphart 1979; Dost4l, Jelen 2015).

In the analysis that follows, we attempt to explain the gradual decline in the
Hungarian minority party support in Slovakia using the aforementioned prem-
ises. After mapping the strongholds of Szovetség-Aliancia’s support in the 2023
parliamentary election, we analyse the extent to which its support in southern
Slovakia is explained by the ethnic cleavage vis-a-vis the influence of other fac-
tors. Consequently, we investigate the extent to which the Hungarian minority in
Slovakia was internally homogeneous in its preferences for this party. Given that
other Hungarian minority parties are nowadays marginal, which disqualifies the
potential explanatory power of the ethnic outbidding and the nested competition
models, our main aim is to analyse (in)equality in the minority’s electoral mobi-
lization in terms of electoral abstentions. Indeed, as argued by Steward (2019),
ethnic parties may become marginalized at the central level not only by electoral
rules, which frequently favour state-wide parties (such as the 5% threshold), but
also by ineffective electoral mobilization within the category which the party aims
to represent.

4. Political developments of the Hungarian minority parties in Slovakia
after 1989

To understand the position in which the political parties aiming to represent
the Hungarian minority in Slovakia - and mainly Szovetség-Aliancia - entered
the 2023 parliamentary election, it is essential to introduce the buildout of the
minority party structure. This development, in fact, (in)directly influences voter
behaviour and its spatial differentiation, including electoral mobilization and thus
participation. Since the early 1990s, the Hungarian minority in Slovakia has been
represented by a plethora of parties and entities (see Fig. 1).

The evolution of the Hungarian minority’s political party structure can be
divided into four phases. The first phase, from 1989 to 1998, was characterized by
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Fig. 1 - The development of political representation of Hungarian minority in Slovakia. The figure
was adjusted and updated based on Everett a Red%i¢ (2021).
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several smaller ethnic Hungarian parties, some of which cooperated with each
other and formed electoral coalitions. For most of the 1990s, Hungarian minority
parties were in opposition to the government, with the only exceptions being the
first government of Vladimir Meéiar (1990-1991) and subsequent government of
Jan Carnogursky (1991-1992).

The second phase began in 1998 with the merger of most Hungarian parties into
the Party of the Hungarian Coalition (SMK-MKP), mainly fuelled by their oppo-
sition to Mediar’s nationalist policies. Although SMK-MKP overcame the initial
fragmentation of Hungarian minority parties and became part of the government
between 1998 and 2006, two factions gradually formed within it. The first faction
consisted mainly of politicians from the officialdom, better integrated into the
Slovak political and economic circles, while the second was more conservative,
with better connections to Hungary as a kin-state (Székely 2014). The former
was represented by party chairman Béla Bugar, while the latter by its honorary
chairman Miklés Duray. Bugar was a charismatic leader who was often criticized
within the SMK-MKP’s ranks for being more popular among ethnic Slovaks than
Hungarians. Conversely, the more liberal faction criticized Duray’s hardline pro-
Hungarian ethnic policies, as well as his close relationship with Viktor Orban
and his Fidesz (Kopetek 2007, Székely 2014). Growing polarization consequently
led to the SMK-MKP’s split in 2009 and the formation of a new, liberal political
party, Most-Hid.

This split marks the beginning of the third phase, characterized by rivalry
between these two political parties. SMK-MKP took a much more radical, exclusiv-
ist stance and focused on the kin-state affiliations. In contrast, Most-Hid aimed for
inclusion, cooperation across the ethnic divide, and mutual coexistence (Everett,
Redzi¢ 2021; Sp4¢, Zagrapan 2025). Although SMK-MKP did not succeed in any
further parliamentary elections, it still maintained a relatively strong position
at the local and regional levels (Meseznikov 2020). Most-Hid succeeded in the
2010 election, after which the party became incumbent in the Iveta Radi¢ovd’s
centre-right government. The party also entered parliament following the 2012
and 2016 elections, both of which were won by Robert Fico and his party Smer -
Socialna Demokracia (Smer-SD; lit. Direction - Social Democracy). After the 2016
election Most-Hid signed a coalition agreement with Smer-SD, ultra-nationalist
Slovak National Party (SNS; Slovenska ndrodn4 strana), and conservative #SIET
(Meseznikov 2020). This move angered not only a large part of its constituency,
but also led to an inner split, when a former minister of agriculture Zsolt Simon
left Most-Hid and later in 2019 founded his own party - Hungarian Forum (MF;
Magyar Férum - Madarské forum; Hospodérske noviny 2019). The resentment
was further exacerbated after Most-Hid decided not to leave the coalition nor
to support early election following the murders of journalist Jan Kuciak and
his spouse Martina Kunirova (MeseZznikov 2020). In response to the inability
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of parties to agree on a joint candidate list before the 2020 parliamentary elec-
tion, a new political movement, Togetherness (Osszefogés-Spolupatri¢nost) was
formed, which eventually agreed with SMK-MKP and MF on a joint candidate
list. This list was created by transforming Togetherness to Hungarian Community
Togetherness (MKO-MKS; Magyar Koézdsségi Osszefogéas - Madarsk4 komunitna
spolupatri¢nost; Pravda 2019). In the end, neither MKO-MKS nor Most-Hid were
successful in their goal of entering the parliament in 2020.

The fourth phase began after the unsuccessful 2020 election bid, when the
situation forced representatives of Togetherness, SMK-MKP and Most-Hid to
negotiate. In March 2021, they announced a merger and an establishment of
a new political party, Szévetség-Aliancia (Postoj 2021). Paradoxically, this merger
made Szévetség-Aliancia the party with the largest membership base in Slovakia,
with 14,217 declared members (SITA 2022). Despite efforts by the Hungarian par-
ties to achieve unity by joining forces in Szovetség-Aliancia, another split soon
occurred. Internal party conflict over the creation of a joint candidate list for the
early parliamentary election in 2023 led to the departure of several members,
particularly from the liberal platform Most-Hid. The splinter group subsequently
founded Most-Hid 2023 and signed cooperation with Slovak party Modri - ES,
creating a Modri, Most-Hid list (Belej Majer¢inovéa 2023b). Szdvetség-Aliancia
dominated the election campaign in the Hungarian minority areas, and its vice-
chairman Gy6rgy Gyimesi was the most prominent figure of the campaign on
social media (Szicherle 2023). Gyimesi’s posts focused primarily on criticizing
liberal democracy, opposing arms deliveries to Ukraine, and blaming Brussels for
its policies on immigration and sexual minorities. He used narratives similar to
those of Hungary’s ruling party Fidesz, led by Viktor Orban. Hungary as a claimed
kin-state directly intervened in the campaign when, during the election week, the
Hungarian Minister of Foreign Affairs and Trade, Péter Szijjarto, visited the border
regions in southern Slovakia inhabited predominantly by the Hungarian minority
and urged people to vote Szévetség-Aliancia (Szicherle 2023). Another main theme
of the election campaign was the regional development of southern Slovakia, with
most contributions on this topic being bilingual, attempting to target both ethnic
Hungarian and Slovak voters living in these regions. After all, inter-ethnic coop-
eration at the local level has been noted in other studies (Spa¢, Zagrapan 2025).
However, given the election results, neither the support of a kin-state partner nor
the attempt to surpass the ethnic cleavage brought the party’s success.

5. Data and methods

When selecting the study area, it was necessary to consider the spatial distribution
of the Hungarian minority in Slovakia. This ensured that the research primarily
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Fig. 2 - Delimitation of the study area and the share of the Hungarian minority population in Slova-
kia's municipalities. The source for all the base data used for maps is Geoportal (2024).

covered areas where the Hungarian national minority lives, while maintaining suf-
ficient data variability for the analysis. In literature, 16 districts (okresy) located in
southern Slovakia are most often used when studying the Hungarian minority (see
Fig. 2). This is employed, for example, by the Forum Minority Research Institute,
which conducts regular sociological surveys and opinion polls focused solely on the
Hungarian minority. Mészarosova-Lampl (2019) and Székely (2014) refer to these
districts as those with an ethnically mixed population. Several of these districts
are identified in the research of Madletidk (2012) and Ple$ivé4k (2011) as the core
or periphery of electoral support for the Hungarian minority parties.

These districts are namely (west to east): Senec, Dunajska Streda, Galanta, Sala,
Komarno, Nové Zamky, Nitra, Levice, Velky Krtis, Lucenec, Rimavska Sobota,
Revtca, RoZnava, KoSice-okolie, TrebiSov, and Michalovce. The official adminis-
trative boundaries served for defining the extent of the study area. The decision
to select entire districts and not merely the municipalities with a predominantly
ethnic Hungarian population was based on the need to increase the variability of
the sample under study, which allows to properly examine the effects of ethno-
national cleavage on voting behaviour.

In order to achieve the most fine-grained data variability, municipali-
ties were appointed as the level of analysis. The study area contains a total of
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1,012 municipalities, representing more than one-third of all 2,891 municipalities
in Slovakia. This selection includes virtually all municipalities with a significant
proportion of the Hungarian national minority. Two general problems of any
aggregate data analysis are associated with the definition of the scale level,
namely the MAUP effect and the risk of ecological fallacy. A detailed scale level
of municipalities is beneficial for minimizing the MAUP problem. The risk of
ecological fallacy always persists in an aggregated data analysis. However, the
risk of misinterpretation is reduced when explanation focuses on the analysed
spatial units, not extrapolating to individuals’ behaviour.

In the 2023 election, three political parties attempted to represent the
Hungarian minority in Slovakia: Szévetség-Aliancia, Most-Hid 2023, and the
MF. Szdvetség-Aliancia received a total of 4.38% of the vote (see also Table 2). The
other two Hungarian minority parties, which ran in coalitions with one or more
other political entities, received less than 0.4% of the vote combined. Specifically,
Most-Hid 2023, in coalition with Modri - ES, received 0.26%, and MF, in coalition
with several Slovak parties, received 0.11% (Statisticky drad 2023). Due to the
dominance of Szévetség-Aliancia among Hungarian minority parties and the fact
that the two minor parties ran in coalitions with non-Hungarian parties in the
election, we focus our analysis on Szovetség-Aliancia.

The main source of demographic and socioeconomic data was the 2021
Population and Housing Census. According to this census, as of January 1, 2021,
there were 422,065 people of self-declared Hungarian nationality living in
Slovakia, representing 7.75% of the total population. The 2021 census was, however,
the first in Slovakia where residents could also declare a second nationality. An
additional 34,089 residents declared Hungarian nationality as their second nation-
ality. In total, 456,154 people declared Hungarian nationality as either their first or
second nationality. This represents 8.37% of the population of Slovakia. Another
important indicator of belonging to the Hungarian national minority is language.
Hungarian was listed as the mother tongue by 462,175 people, representing 8.48%
of the population of Slovakia (Statisticky trad 2021).

Individual independent variables that entered the analysis were chosen based
on the general conceptual premises of the cleavage theory (e.g. Lipset, Rokkan
1967; Kriesi 1998) and its modifications adapted to the specifics of Slovakia’s
society and politics (see Kostelecky 2001, Madletidk 2012). Apart from ethno-
national cleavage, proxied by the indicator of self-declared Hungarian nationality,
we examined the effects of ethno-religious cleavage (Calvinist faith), regional
cleavage (distance from Bratislava), economic cleavage (university education,
unemployment rate), and urban-rural cleavage (number of inhabitants). For each
cleavage, we considered several proxies and eventually selected the aforemen-
tioned due to the fact that they represent the markers of the Hungarian minority
and contributed to the explanatory power of the model. In addition, we included
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Table 1 - Descriptive statistics of the analyzed variables

Variables Variable Mean Minimum Maximum Std.
dimension deviation

Electoral support of Szévetség-Aliancia % 21.55 0.00 92.72 26.49
Hungarian nationality % 29.63 0.00 95.24 32.86
Reformed Church % 7.14 0.00 72.53 13.06
University education % 10.51 0.00 33.98 5.69
Distance from Bratislava km 192.78 11.47 379.44 110.04
Unemployment rate % 6.81 0.51 31.12 4.78
Age 65+ % 16.46 2.95 34.78 4.35
Number of inhabitants In 6.53 2.64 11.28 1.07
Election turnout % 62.16 27.74 91.89 10.98

one demographic (post-productive age) and one political (voter turnout) control
variable. Descriptive statistics of all analyzed variables are shown in Table 1.

In order to examine the relationship between respective independent variables
and voting support for Szovetség-Aliancia, a multiple linear regression using OLS
was employed. Based on estimating the regression line by choosing the parameters
that minimize the sum of squared residuals, this method implicitly assumes the
same relationship between variables across all units of analysis. However, given
both the incompact of shape of the area under study and the general tendencies
of spatial analysis, a certain degree of non-stationarity should be anticipated (e.g.
Lepi¢ 2017). For this reason, we complemented the global statistical approach of
the linear OLS regression by the local estimates of the coefficients using geo-
graphically weighted regression (GWR; Fotheringham, Brunsdon, Charlton 2002;
Spurné 2008a). This allowed us to assess the degree to which the effects of respec-
tive cleavages are uniform (or locally varying) across the analysed area. Since
GWR is a local method, therefore calculating parameter estimates for regression
coefficients in each unit, we had to determine surrounding parameters for each
local coefficient estimation. Adaptive core of bi-square kernel bandwidth was
employed. One of the main interpretative advantages of combining OLS and GWR
regressions is that both methods use standardized coefficients ranging within the
interval <-1; 1>, where - 1 equates to maximum negative while 1 to maximum posi-
tive association between variables. The total explanatory power and quality of the
model is measured using the values of adjusted R-Square and AICc, respectively.

Spatial autocorrelation in the global form of Moran’s I and its local equivalent
LISA was employed in order to examine the degree and patterns of clustering
in support for Szovetség-Aliancia, voter turnout, and the spatial association of
residuals from the OLS regression model (Anselin 1995). Moran’s I ranges within
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the interval <-1; 1>, where -1 represents the maximum negative and 1 is the
maximum positive spatial autocorrelation. Values close to 0 signify no spatial
association. If the value is sufficiently distant from zero, spatial distribution of
the phenomenon under study is not random (Spurna, 2008b).

The local indicators of spatial association (LISA) allow visualization of the spa-
tial clustering of the examined variable, thus answering the question of where the
low and high values of a phenomenon are clustered. To determine spatial proxim-
ity and ascribe units to clusters, a spatial weights matrix had to be established. We
have chosen the threshold inverse distance of 10 km as a spatial weights matrix
due to the fact that this specific matrix and distance were calculated by us as the
most suitable for municipal structure of southern Slovakia.

6. Results

The 2023 parliamentary election in Slovakia was won by Smer-SD with 22.94% of
the vote, followed by Progressive Slovakia (PS; Progresivne Slovensko) with 17.96%
(see Table 2, which also displays the results of other parties). Voter turnout in
the election was 68,51%. Although Szévetség-Aliancia surpassed the MKO-MKS’s

Table 2 - Party results in the 2023 parliamentary election in Slovakia

Party Votes Votes (%)  Municipalities ~ Municipalities ~ Mandates
won won (%)
SMER-SD 681,017 22.94 1,685 57.57 42
PS 533,136 17.96 180 6.15 32
HLAS-SD 436,415 14.70 280 9.57 27
OLANO A PRIATELIA, KU a ZALUDI 264,137 8.89 197 6.73 16
KDH 202,515 6.82 177 6.05 12
SaS 187,645 6.32 2 0.07 11
SNS 166,995 5.62 9 0.31 10
REPUBLIKA 141,099 4.75 5 0.17 0
SZOVETSEG - ALIANCIA 130,183 438 386 13.19 0
Demokrati 87,006 2.93 0 0.00 0
SME RODINA 65,673 2.21 4 0.14 0
LSNS 25,003 0.84 1 0.03 0
KSS 9,867 0.33 0 0.00 0
Pirati 9,358 0.31 0 0.00 0
Modri, Most-Hid 7,935 0.26 0 0.00 0
MF, ODS, ZR, RK, DS 3,468 0.11 1 0.03 0
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election result from 2020, it likewise failed to pass the 5% threshold for entering
the parliament. The party received a total of 130,183 votes, which equates to 4.38%
of all valid votes cast. Paradoxically, in purely spatial terms, Szovetség-Aliancia
was the second most successful party after Smer-SD in the number of municipali-
ties won (386 municipalities, 13.19% of the total; see Table 2 and Figure 3).

6.1. Spatial patterns of electoral support for Szévetség-Aliancia

Looking at the results of the 2023 election specifically in southern Slovakia (Fig. 3),
a clear weakening of the relative support for all Slovak majority parties can be seen
compared to the country’s average. Although Smer-SD was also the strongest party
in the study area, the second came Sz6vetség-Aliancia, which won 16.97% of the
vote here, a significant increase compared to its country-wide result (Statisticky
tirad 2023). The geographical core of Szévetség-Aliancia’s support was concen-
trated in municipalities along the border with Hungary, and specifically in three
main clusters (Fig. 3)%

The biggest cluster of Szovetség-Aliancia’s support is located in the southern
part of western Slovakia, in the Little Danubian Lowland, and specifically on the
Zitny ostrov (Csallékéz). It stretches alongside the border with Hungary from
suburban municipalities around Bratislava in the west to the town of Sahy,
and comprises seven districts, namely, (west to east) Dunajskd Streda, Galanta,
Sala, Koméarno, Nové Zamky, Levice and Velky Krtis. Within this cluster, the
biggest towns are Komarno, Dunajska Streda, Kolarovo, Starovo, Velky Meder,
Hurbanovo and Sahy. The cluster boundaries correspond to the core areas of sup-
port of SMK-MKP and Most-Hid identified in research of Plesivé¢dk (2011) and
Madlendk (2012).

The second cluster is located in the southern part of central-eastern Slovakia, in
the Lucenec-Kosice Depression and the Slovak Karst. It stretches as a belt along the
border with Hungary from the eastern part of the Lucenec district, crossing south
areas of the Rimavska Sobota, Reviica and Roznava districts, with small south-
western part of the Kosice-okolie district marking its eastern border. Biggest
towns within this cluster are Filakovo, Tornala and Jesenské. The municipalities
in this cluster have a considerably lower population than the other two clusters.

*  Since LISA delimits clusters based on statistical significance susceptible to the level of analysis

and scale of units, we emphasize caution when interpreting the precise cluster boundaries.
For instance, many towns that include significant Hungarian minority population and expe-
rienced relatively higher support for Szévetség-Aliancia, such as Samorin, Galanta, Sala, Nové
Zamky, Zeliezovce, Rimavska Sobota, Roziava, and Moldava nad Bodvou, belong to non-sig-
nificant cluster, a result that might be influenced by the specifics of statistical calculations.
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The third and the smallest cluster of the high support for Szovetség-Aliancia
is located in the Eastern Slovak Lowland, mainly in the area between the rivers
Bodrog and Tisa. The main part of this cluster is located in the TrebiSov district
with a small part overstretching to the southern part of the Michalovce district.
Towns belonging to this cluster are Kralovsky Chlmec, Velké Kapusany and Cierna
nad Tisou. Similarly to the previous, this cluster has mainly rural characteristics.

Worth highlighting are also outliers to the given pattern. Coloured pink in
Figure 3 are ethnic Hungarian municipalities surrounded by areas with a higher
proportion of ethnic Slovaks. Similarly, many outliers coloured light blue are eth-
nic Slovak municipalities in areas predominantly inhabited by ethnic Hungarians.
Municipalities where electoral support for Szovetség-Aliancia was low due to the
local success of other Hungarian minority parties or Slovak majority parties also
belong to this category.

6.2. Ethnicization of electoral support for Szévetség-Aliancia

With regard to the effect of ethnicization, Figure 4 displays a graph of strong
and positive correlation between the proportions of Szévetség-Aliancia’s support
and self-declared Hungarian nationality in municipalities of southern Slovakia.
This evidence indicates that support for the party corresponds to the premises
of ethnic voting. Interestingly, the regression curve has a character of the quad-
ratic function, which indicates a relationship slightly other than linear. Adjusted
R-Square of the quadratic regression curve is 0.920, while it would be 0.914 for
the linear relationship. Such quadratic growth suggests a certain contextual effect
beyond the examined ethnic structure, even though our quantitative analysis does
not allow us to determine what type of contextual effect it is (see also Rodon,
Guinjoan 2018).

The linear OLS regression model (Table 3) generally confirms the dominant
effect of self-declared Hungarian nationality for explaining Szévetség-Aliancia’s
support. We present two statistical models: In model 1 the variable of Hungarian
nationality was omitted, while it was included in the full model 2 to complement
the effects of other predictors. This model 2 is thereby crucial for the compre-
hensive interpretation of individual effects. The results show that the Hungarian
nationality variable had by far the greatest effect on support for Szovetség-Aliancia
(standardized beta coefficient = 0.933). Specifically, when the proportion of
people declaring Hungarian nationality increases by 1 percentage point (pp) in
a municipality, the share of Szovetség-Aliancia’s support will increase on average
by 0.752 pp, all other variables constant. Adding this variable to the model also sig-
nificantly increased the total explanatory power measured by adjusted R-Square
from 45% (model 1) to 92% (model 2), all while improving the quality of the model
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Fig. 4 - Correlation between the proportions of Szovetség-Aliancia gains and Hungarian minority in
municipalities within the study area

evidenced by a considerable decrease in the AICc value. Controlling for the poten-
tial spatial non-stationarity in the effects of predictors measured by GWR, we can
conclude that the effect of Hungarian nationality is strikingly uniform across the
entire study area. This is evidenced in the fact that using GWR did not result in
increasing the model’s explanatory power (92%), nor did it improve the model’s
quality measured by AICc. In contrast, using GWR in model 1 without Hungarian
nationality resulted in a profound improvement of its explanatory power, which
means that other predictors have selective and non-stationary effects. Finally,
the uniform effect of Hungarian nationality across the study area also led to the
disappearance of clustering in regression residuals measured by Moran’s I spatial
autocorrelation (from 0.5 to 0.1). Such a decisive effect of the Hungarian national-
ity variable largely corresponds to the results presented by Kostelecky (2001) on
the determinants of support for the coalition of Hungarian minority parties in the
1990s. It confirms that a large part of the Hungarian minority population keeps
articulating their interests through ethnic parties, maintaining the politicization
of ethno-national cleavage.

While the effects of other variables were significant and moderately strong
in model 1 (without Hungarian nationality), they all slumped in explanatory
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Table 3 - Standardized beta coefficients from linear regression model between the 2023 election
support for Szovetség-Aliancia and respective predictor variables

Variables Model 1 Model 2
Hungarian nationality - 0.933***
Reformed Church 0.494*** 0.057***
University education -0.185*** -0.043**
Distance from Bratislava -0.337*** 0.030**
Unemployment rate 0.134*** -0.029*
Age 65+ 0.185*** 0.013
Number of inhabitants 0.103*** 0.014
Election turnout -0.150*** 0.025
Adjusted R2 0.448 0.918
AlCc 8,911.824 6,978.893
Adjusted R2 (GWR) 0.772 0.922
AlCc (GWR) 8,221.094 6,940.474
Moran’s | (residuals) 0.494 0.121

N 1,012 1,012

Note: *p < 0.05; **p < 0.01; ***p < 0.001

power and some even lost significance after this variable was added in model 2.
This confirms the dominance of the Hungarian nationality variable and merely
supplemental effects of other predictors. Of those, the proportion of Calvinists
(Reformed Church) had the strongest effect (0.494 in model 1). This is likely because
in Slovakia, this denomination is specific to the Hungarian ethnic minority. Its
coefficient in model 2 (0.057) even indicates that there is a weak but significant
effect of Calvinist faith beyond the ethno-national cleavage. A possible explanation
is the current political profile of Szovetség-Aliancia, which adopted a Christian-
conservative rhetoric during the election campaign.

Similarly to the previous variable, the effect of higher education decreased in
model 2, but it remained significant (-0.044). Its negative direction means that
a higher proportion of people with university education in a municipality results
in lower support for Szévetség-Aliancia. Such direction arguably results from
the party’s rhetoric and campaigning with regard to populism, nationalist value
attitudes, and lack of general strategy (Gyurovszky 2025).

The effects of distance from Bratislava and unemployment rate, with Beta coef-
ficients of - 0.336 and 0.134 respectively in model 1, developed in an opposite
direction following the introduction of Hungarian nationality in model 2. In gen-
eral, support for Szévetség-Aliancia moderately declines with increasing distance
from Bratislava. This may be surprising, but it is due to the greater concentration
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of the Hungarian minority in the areas of south-western Slovakia, which are
relatively close to the capital. In model 2, a weak positive (and significant) effect
was observed. Apparently, when controlling for the distribution of the Hungarian
minority, support for Szovetség-Aliancia slightly increased with growing distance
from Bratislava. In the Hungarian minority areas in the vicinity of Bratislava, the
right-liberal parties such as Most-Hid, but also Slovak right-wing liberals like SaS
or SDKU-DS, have historically achieved higher election gains than populist parties
(Madletidk 2012). The 2023 parliamentary election then saw the rise of PS in this
suburban area.

Regarding the unemployment rate, introduction of the Hungarian nationality
variable in model 2 meant that the coefficient decreased to -0.029, although it
remained significant. Beyond the effect of ethnicity, Szévetség-Aliancia was mar-
ginally more successful in municipalities with lower unemployment. This may be
surprising given that similar populist-nationalist ethnic parties electorally exploit
areas with higher unemployment (e.g. Rink, Phalet, Swyngedouw 2009), but the
party’s centre-right economic positioning may have contributed to this outcome.

6.3. Unevenness of the Hungarian minority’s electoral mobilization

The evidence presented in the previous section shows a significant extent of ethnic
voting for Szévetség-Aliancia. This fact does not necessarily mean, however, that
it is supported by all people from the Hungarian minority community, as many
defy electoral mobilization in the party’s favour. The spatial distribution of voter
turnout in the 2023 election is illustrated in Figure 5, where municipalities are col-
oured deriving from the state-wide mean of 68.51%. Clearly, a below-average voter
turnout is concentrated in the municipalities with a significant ethnic Hungarian
population. Electoral participation in the study area was 61.46%, but if we look at
the municipalities where the Hungarian minority accounted for more than 30%,
the turnout further dropped to 56.87%. This trend is also confirmed by the Pearson
correlation between voter turnout and the nationality structure in municipalities
within the study area. For the Hungarian minority, the relationship was - 0,312,
but for Slovak nationality, it was clearly positive (0,376).

It is evident from the LISA analysis in Figure 5 that the concentration of high
voter turnout is clustered in predominantly Slovak ethnic areas and the subur-
ban areas of Bratislava and KoSice. In contrast, there are two big clusters of low
voter turnout, one in the central part of southern Slovakia and one in eastern
Slovakia. Both of them to a large extent overlap with two clusters of high electoral
support for Szovetség-Aliancia. However, both clusters of low turnout stretch
more to the north, to ethnically heterogeneous areas. The third cluster of high
support for Szévetség-Aliancia in Zitny ostrov (Csallékéz) belongs mostly to
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Fig. 5 - Voter turnout and its spatial clustering (LISA) in the 2023 parliamentary election

the non-significant category of clustering. We argue that this may result from
the scope of analysis consisting of 16 districts in southern Slovakia. Should the
whole Slovakia be included as a study area, the low clusters would include all
Hungarian-minority areas. This finding is in accordance with the conclusion of
Kevicky and Suchének (2023) that higher electoral participation in municipalities
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with a higher proportion of ethnic Slovaks indicates lower interest in elections
among national minorities.

If we move beyond the groupist categories of analysis, however, the evidence
indicates that electoral mobilization is actually lowest in ethnically heterogeneous
areas. The correlograms in Figure 6 show the relationship between voter turnout
and (a) the proportion of Hungarian national minority and (b) the index of frac-
tionalization in municipalities of southern Slovakia. As suggested, the correlation
between turnout and Hungarian nationality is generally negative, but it cannot
be said that participation simply decreases with the increasing representation of
the Hungarian minority in a municipality. Instead, the regression curve resembles
quadratic rather than linear function. Apparently, turnout is highest in ethnically
non-Hungarian areas. It then drops with the gradual increase in the proportion
of Hungarian nationality, but it again slowly rises in municipalities where the
Hungarian minority makes up more than 60% of inhabitants.

To provide a more detailed insight, we calculated the index of ethnic fraction-
alization (Fearon 2003), both in its original quantitative form and as a categorical
variable (with a margin of 0.33) Moreover, in the category of ethnically homoge-
neous areas, we distinguished ethnic Hungarian and Slovak municipalities. The
outcome (Figure 6b) confirms the previous assumption that ethnically heterogene-
ous areas in particular experience lower turnout (57.6% on average) than both
homogeneously ethnic Slovak and Hungarian municipalities (66.2% and 60.5%,
respectively). ANOVA confirmed significant differences between all these three
categories. Observed differences in the degree of electoral participation therefore
result not only from ethnic differences per se but also from a complex ethnic
structure and, arguably, inter-ethnic contact in heterogeneous municipalities.
Returning to the LISA map in Figure 5, this evidence is supported by clustering of
low electoral support in the ethnically heterogeneous areas of Levice or Galanta
districts.

Given that most individuals of Hungarian nationality in Slovakia live in munici-
palities with a heterogeneous ethnic structure, this finding can largely explain the
failure of Szovetség-Aliancia to enter the parliament. Moreover, it indicates that
many ethnic Slovaks living in these mixed municipalities are also more susceptible
to abstaining from elections than those in ethnically homogeneous areas.

7. Discussion and conclusion

The main finding of our analysis is that although the Szovetség-Aliancia’s vote
is spatially concentrated and predominantly ethnicized in a sense that there is
a profound effect of ethnic cleavage behind the party support, this ethnic voting is
far from being uniformly community-wide. Considerable parts of the Hungarian



68 GEOGRAFIE 131/1(2026) / M. BEBER, L. JELEN, M. LEPIC

a)
(0] (o] ro)
% © 00 o
° o]
o8 o .0...: e
[
= .Q’ .‘: ‘0. °
S o o0 oS
o C 00 o ° o5 0§
5 T e ‘.':‘.
(<] [} o
g °q % e 4
£
S o© " ° o%
- .. ..
k] 3 L)
o
S 40% . 0o ° ° o o °
° L4 ° e
9 ° °
° L4 °
o (<]
20%
0%
0% 20% 40% 60% 80% 100%
Self-declared Hungarian nationality (2021)
b) 100%
80%
"
o
S 6%
o
3
<]
c
£
3
2
@
5 40%
>
20%

0%
0.0

0.2 04 0.6 0.8

Fractionalization index (2021)

@ Ethnically homogeneous - Slovak @ Ethnically homogeneous — Hungarian (@ Ethnically heterogeneous

Fig. 6 - Correlation between voter turnout in the 2023 election and ethnic composition of munici-
palities in the study area



WHERE HAVE THE HUNGARIAN MINORITY PARTIES GONE?... 69

minority population did not mobilize in favour of the party and instead abstained
from the election altogether. These segments did not support any alternative liberal
minority party, as premised by the nested competition model, nor did they support
any radical alternative, as proposed by the model of ethnic outbidding, because
the Hungarian minority parties in Slovakia do not follow the outbidding logic. If
contextualized within similar cases of national minority regions and parties across
Europe, it is clear that the Hungarian minority in Slovakia is somewhat specific,
and to understand its preferences and behaviour, the nested competition model
must be conceptually broadened. Moreover, voting abstentions do not seem to be
random, as we identified a pattern where particularly ethnically mixed munici-
palities experienced lower participation. This evidence resembles a specific form
of differential abstentions known from other cases of national minority regions
in Europe (e.g. Lifieira, Vallés 2014). It is also consistent with other findings that
suggest ethnic heterogeneity is associated with lower voter turnout (e.g. Férster
2018). Although this literature typically attributes lower turnout to isolation and
lower social capital in these areas, we discuss several alternative explanations of
this phenomenon.

Firstly, the recent developments of the political-ideological positioning among
parties in Slovakia, resembling the trends in a large part of today’s Europe (e.g.
Rodriguez-Pose 2018), put the increasing emphasis on ethno-nationalist cam-
paigning. Such chauvinistic mobilization, however, contrasts with the experiences
of inter-ethnic encounters in many mixed municipalities (e.g. Valentine 2008),
which may deter people from voting nationalists. In particular, the positioning of
Szovetség-Aliancia as a populist-nationalist and kin-state oriented party as well as
recent discreditation of liberal Most-Hid party members due to their governmen-
tal cooperation with populist Smer-SD and ultra-nationalist SNS caused that many
Hungarian minority voters could not find a party that would properly represent
their interests (Lampl 2023, Gyurovszky 2025). These abstentions also occurred
despite the targeted mobilization efforts by Slovak liberal and progressive parties.

In addition, Mész4rosova-Lampl (2019) and Lampl (2023), citing opinion polls
conducted by the Forum Minority Research Institute in 2019 and 2023, point to
a general sense of disinterest in politics among some people from the Hungarian
minority. This apathy likely results from a disappointment with the divisions
within the Hungarian political representation, mistrust in politicians, polariza-
tion of society, and a feeling that parties do not properly represent interests of
the respondents’ region. Many Hungarian minority voters would prefer a single
ethnic minority party to represent their interests or a cooperation between the
Hungarian minority parties in Slovakia. This unity was initially supposed to be
brought by Szévetség-Aliancia, but it eventually failed to fulfil its position as an
inclusive party. It instead recently radicalized in terms of its ethno-national posi-
tioning and became more oriented towards Orban’s Fidesz. Nevertheless, there are
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no survey data available to conclude that such disaffiliation of the minority voters
is specific to those living in ethnically heterogeneous municipalities in Slovakia.
Further research is needed to elaborate on this finding.

From the perspective of the nested competition model, it is evident that minori-
ties are indeed frequently divided over political issues, with some systematically
avoiding radicalizing rhetoric, thus disproving the ethnic outbidding model.
At the same time, the demand-side voter preferences may be at odds with the
supply-side party offers, so these distinct minority preferences are not necessarily
expressed by voting for another, more liberal party. For this reason, we recom-
mend expanding the scope of the nested competition model to account for this
potential scenario.

Finally, we admit that other reasons behind such systematic demobilization of
the electorate cannot be completely ruled out. This especially concerns the effect
of peripherality, particularly if we look at the intra-regional differentiation of
the study area. A large part of the territory which the Hungarian minority in
Slovakia inhabits directly correlates with the peripheral location. This can be seen
in the delimitation of peripheral regions of Slovakia according to Hal4s (2014) or
StraZovec (2024), where the areas in the southern part of eastern Slovakia, both
ethnically Hungarian and heterogeneous, suffer from cumulative peripherality.
This is confirmed by Kevicky and Suchének (2023), who associate lower electoral
participation with increased unemployment and lack of university education, two
typical aspects of peripherality.

Our analysis contributed to the insight into the ethnicization of voting support
for Szovetség-Aliancia and the inequality of electoral mobilization in favour of
the party within the minority community. We are nevertheless aware that such
exploratory statistical analysis cannot authoritatively explain motivations and
reasoning behind voters’ preferences and behaviour, both in the ethnically het-
erogeneous areas and beyond. Future research should address these questions
in detail if we are about to understand not only the prospects of the Hungarian
minority and its political representation in Slovakia but also the opportunities for
improved socio-political integration in the country.
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ABSTRACT Transformations of the sense of place in the Podpriihon workers’ colony in Kladno
(Central Bohemia) - Sense of place in geography describes the relationship between people and
their environment. This relationship undergoes significant changes in post-industrial land-
scapes with industrial heritage, as the original purpose of these areas no longer exists. This
research focuses on changes in the sense of place in the Podprithon workers’ colony in Kladno,
Central Bohemia, from the 1960s to the present. The main question is how the sense of place
has evolved and what influenced the changes. The methodology combines visual and narrative
analysis. Visual analysis of archival and current maps and photographs provides a temporal
anchor. Narrative analysis captures subjective perceptions of the place based on interviews with
residents. The results show that the sense of place is dynamic. In Podprtithon, the sense of place
weakened with physical degradation and was later reinforced by renovation and community
initiatives. The research confirms that physical and social changes have a fundamental impact
on the formation and renewal of the identity of a place.
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1. Ovod

Postindustri4lni krajiny v Cesku, zejména ty s vjraznym pramyslovém dédictvim,
predstavuji jedine¢né geografické fenomény. Tyto oblasti vznikaly za velmi kon-
krétnim celem, zpravidla v souvislosti s téZbou ¢i primyslovou vyrobni aktivitou
(Lipsky a kol., ed. 2022). S postupnym tGtlumem & Gplnym zdnikem téchto funkef
vSak doch4zi ke ztraté jejich ptivodniho vyznamu, tzv. smysl mista (Cermék 2025,
Chromy 2003).

Smysl mista v geografickych studiich predstavuje kli¢ovy ramec pro pochopeni
vztahu mezi lidmi a jejich prostfedim (Relph 1976, Tuan 1990). Smysl mista se
v literatute chipe jako mnohovrstevnaty koncept, pfi¢em? napt. Cohen (1994)
zdliraziiuje socidlni hranice a sdilené vyznamy, zatimco Seamon (2018) akcentuje
kazdodenni zkuSenost a zakotveni v misté. V postindustridlnich krajindch dochazi
Casto k vyméné obyvatelstva. Nové skupiny prichdzeji do izemf s odlisnymi Zi-
votnimi zkuSenostmi, coZz mtize vést k degradaci ptivodniho smyslu mista, kam
se pristéhovali (Vavra 2010; Sifta, Chromy 2017; Kaskova, Kucera, Chromy 2016).
Aby si postindustridln{ krajiny uchovaly svou jedine¢nost a hodnotu, je nezbytné
smysl mista posilovat (Ujang, Zakariya 2015).

Reprezentantem postindustridlnf krajiny, chapané jako socidlné a historicky
formované prostredi, byla pro tento ¢lanek zvolena ¢tvrt Podprithon ve stredo-
¢eském Kladné. Jedna se o historickou délnickou koloni, jeZ je postindustridlnim
mistem s jedineénym charakterem a atmosférou priamyslového dédictvi, ktera
v prubéhu poslednich dekad prosla zasadnimi proménami fyzického i socidlniho
prostredi. Pavodné délnicka kolonie vystavénd pro pracovniky kladenského
pramyslu a tézby uhli, si po dlouha desetileti uchovéavala svou specifickou komu-
nitniidentitu a jedine¢ny raz, ktery se stava z malych délnickych domk s dvorky
a tizkymi uli¢kami (Cermak 2022). V kontextu postindustrialni transformace,
respektive spolecenskych zmén po pddu komunistického rezimu, Podprihon celil
radé vyzev, véetné socidlnich promén a fyzické degradace v 80. letech 20. stoleti.
Presto se ukazuje, Ze i kdyz se smysl mista v urc¢itych obdobich degradoval, mtize
byt diky iniciativdm mistnich obyvatel znovu posilen.

V predklddaném vyzkumu popisujeme, jaké faktory maji vliv na proménu
smyslu mista na prikladu Podprithonu a jak se tento smysl vyvijel v priabéhu ¢asu.
Klicovymi vyzkumnymi otdzkami proto jsou: ,Jak se smysl mista v Podprithonu
proménoval v jednotlivych ¢asovych etapach od 60. let 20. stoleti do sou¢asnosti?”
a ,Jaké fyzické promény prostredi a zmény socidlnich vztahti obyvatel byly s té-
mito proménami smyslu mista spojovany?“. Ziskané vysledky v obecné roviné
prispivaji do diskuze o lepsim pochopeni faktord, které se podileji na vyvoji smyslu
mista, a vedou k identifikaci moznych pristupti k formovani a posileni identity
podobnych lokalit.
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2. Konceptualizace smyslu mista

Dosavadni vyzkumy smyslu mista se 1i§ predevsim v diirazu, ktery kladou na jeho
jednotlivé slozky - emocionalni vazbu, socidlni vztahy, historickou pameét ¢i fy-
zické prostiedi (Davis, Wagner 2025). Zatimco humanisticky orientované prace
(Relph 1976, Tuan 1977) zdGraziiuji subjektivni proZivini mista a existencidlni
rozmér zakotveni, pozdéjsi studie se vice zamétuji na socidlni konstrukci vy-
znamil a roli kaZdodennich praktik a komunitnich procest (Proshansky, Fabian,
Kaminoff 1983; Cohen 1994; Seamon 2018). Tyto pfistupy poskytuji teoretické
vychodisko pro analyzu promén smyslu mista v ¢ase, coz je hlavnim cilem pred-
kladané studie.

Konceptualizace smyslu mista se stala vyznamnou od 70. let minulého stoleti,
kdy se humanisti¢ti geografové zamérili na subjektivni zkuSenost a emocionalni
pouta k mistu. Fenomenologicky piistup, inspirovany dily Heideggera (1962)
a Husserla (1970), zdiraznuje proces, pri kterém se misto stdvd ,domovem®.
Norberg-Schulzovo pojeti ,,genia loci“ (1984, 1979) a prace Relpha (1976) a Tuana
(1974, 1977) na téma ,smyslu mista“ d4le rozsi¥ily vyznam tohoto konceptu v ob-
lasti geografie, architektury a spole¢enskych véd.

V soucasné geografii se smysl mista chépe jako subjektivni, mnohovrstevnaty
vztah jednotliveti nebo skupin k ur¢itému geografickému prostoru, jenz vznika
na zéklad& zkuSenosti, emoci, paméti a socidlnich praktik (Tuan 1977, Cresswell
2004). Osobni ptipoutanost odkazuje na intenzivni citové spojeni s mistem, které
se Casto vytvari prostfednictvim opakovanych zkuSenosti, vyznamnych udélosti
a interakci s okolim (Qazimi 2014, Seamon 2018). Historické faktory zahrnuji
kolektivni vzpominky, symboly a pfibéhy spojené s mistem, které prispivaji
k jeho jedine¢né identité. Socidlni faktory pak zdlraziuji vyznam komunitniho
Zivota, socidlnich siti a kulturnich praktik, které se v misté odehrévaji (Cohen
1994). Faktory byly zpravidla analyzovany prostfednictvim terénnich priizkumd,
rozhovort a analyz historickych dokumentt, jak ukazuji vyzkumy autort jako
Proshansky a kol. (1978, 1983, 1987) a Altman a Low (1992).

Délnické komunity a postindustridlni transformace predstavuji specificky
kontext, ve kterém ma smysl mista zvla$tni vyznam (Sifta, Chromy 2017). V oblas-
tech jsou ¢asto vyrazné stopy minulosti, které propojuji obyvatele s mistem skrze
kolektivni pamét a tradice (Seamon 2018). Industrializace utvarela mista s pevné
danou identitou, kterd byla tizce spjata s pracovni ¢innosti, ale postindustrialni
transformace tato pouta zpravidla narusila. Ztrata pracovnich mist, zmény ve slo-
zeni obyvatel a fyzick4 degradace prosttedi vedly ke ztraté pivodni identity mista
(Relph 1976; Augé, Bixio 1995; Sifta, Chromy 2017). Naopak posilovani smyslu mista
je mozné chépat jako aktivni proces, béhem néhoz dochazi k obnové ¢i tvorbé emo-
cionalni a socidlni vazby k prostoru skrze participaci, lokdlni praktiky, kulturni
identifikaci a sdilené vyznamy (Massey 2005, Halfacree 2007). Nicméné procesy
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revitalizace, jako naptiklad prfeména pramyslovych objektd na kulturni centra,
mohou ptispét k obnoveni smyslu mista a vytvoteni nové identity (Guyot, Seetha
2007; Ujang, Zakariya 2015).

Vyznam smyslu mista v kontextu postindustridlnich transformaci spociva
v jeho schopnosti propojit minulost s pritomnosti a vytvorit pevny zaklad pro bu-
douci rozvoj. Mista, ktera si zachovaji svou jedine¢nost a respektuji své historické
a kulturni hodnoty, mohou fungovat jako zdroj identity, sebetcty a stability pro
mistn{ obyvatele (Lai, Said, Kubota 2013). Sou¢asné je viak nezbytné tyto vazby
adaptovat na nové socidlni a ekonomické podminky, coz vyzaduje participativni
pristup zahrnujici do procesti planovani a revitalizace i rezidenty.

Smysl mista se v této studii nechape jako pfimy odraz fyzickych ¢i spole-
¢enskych zmén prostredi, ale jako jejich subjektivni a kognitivné zprostredko-
vand interpretace jednotlivymi aktéry. Identické podminky redlného svéta tak
mohou vést k odlisnym vyznamidm mista v zavislosti na zkuSenostech, paméti
auvazovani konkrétnich obyvatel. Pro potreby této studie se smysl mista chape
jako dynamicky proces, ktery se proménuje v zavislosti na fyzickych zménéach
prostredi a socidlnich vztazich mezi obyvateli. Zatimco ¢ast dosavadnich studii
se soustredi na zachycenf smyslu mista v jednom ¢asovém rezu, méné pozornosti
se vénuje jeho dlouhodobé proménlivosti v kontextu postindustridlnich trans-
formaci. Pravé na tuto mezeru vyzkum reaguje, kdyz sleduje promény smyslu
mista v nékolika Casovych etapach a propojuje fyzickou a narativni dimenzi
prostredi.

3. Metody vyzkumu

Na zakladé kritického rozboru literatury byly pro analyzu promén smyslu mista
vymezeny analytické kategorie, které slouzi jako spojovaci ramec mezi teorii
a empirickymi daty. Jednd se zejména o (i) hranice mista, (ii) kaZdodenn{ prak-
tiky, (iii) kolektivni pamét, (iv) vnimani bezpeéi a (v) vztah k fyzickému prostitedi
(Rezeg, Roche, Eveno 2025). Tyto kategorie strukturovaly interpretaci rozhovor@
i praci s vizudlnimi prameny a jsou déle rozvijeny v empirické ¢asti textu.
Metodika tohoto vyzkumu kombinuje vizudlni a narativni analyzu (viz Pro-
shansky 1978, Twigger-Rosse 2003). Inspiraci pro metodiku pouZitou ve vjzkumu
byly préce Altman a Low (1992), Relph (1976) a Tuan (1974, 1977), Breakwell (1983,
1986), Patterson a Williams (2005), které zdiiraziiuji viznam kombinace p¥istupti
kvantitativni a kvalitativni povahy. Vizualni analyza poskytuje kontext a ¢asové
ukotveni téchto zmén. Obvykle se pfi tomto pristupu pracuje s analyzou starych
archivnich dokumentt a fotografif. Narativni analyza odhaluje subjektivni pro-
zitky obyvatel a jejich vazby na misto, coz byva umoznéno diky terénnim prazku-
mum a rozhovorim. Propojeni vizualni a narativni analyzy umoziiuje pro misto
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detailné zachytit fyzické i socidlni promény (Reichel 2010). Kombinace obou ana-
lyz také umoziuje identifikovat klicové faktory ovliviiujici proménu smyslu mista,
vCetné vlivu fyzickych zmén prostredi, socidlnich vztaht a kolektivni paméti.
Tato kombinace také napomah4 ziskat uceleny obraz o dynamice smyslu mista
a odhalit obecné vzorce, jez prohlubuji porozumeéni subjektivnim zkusenostem,
uceleny pohled na smysl mista.

Vybrané metody vyzkumu se zde aplikuji na pivodné délnickou ¢étvrt
Podprihon, kterd predstavuje misto s postindustridlnim dédictvim ve stfedo-
Ceském mésté Kladné. Predklddana studie zkouma promeény této ¢tvrti od 60. let
20. stoleti aZ po sougasnost. Obdobi je rozdéleno do 3 Easovych etap (60.-70. 1éta,
80. léta az 2012, 2013 aZ soucasnost), které byly vymezeny na zdkladé vyznanych
milnikd v historii mista. Prakticky byla prace na studii rozdélena do tfi ¢asti. Prvni
zahrnovala shromazdovani a analyzu starych/historickych i aktualnich zdroja,
jako jsou archivni prameny, plany, mapy, fotografie, letecké snimky a umélecka
dila. Druha byla vénovana rozhovoriim s obyvateli Podprithonu. Treti ¢ast byla
zameérena na srovnani vsech ziskanych/shromazdénych informaci a formulovani
zévéreénych poznamek.

3.1. Vizudlni analyza

Na zdkladé analyzy starych map, fotografii a dalsich zdroji ikonografické po-
vahy, lze pozorovat prostorové zmény prostredi. Tato ¢ast metodiky navazuje na
pristupy, které rozvijeli Norberg-Schulz (1984, 1979) nebo Patterson a Williams
(2005), aklade dtiraz na zachyceni promén fyzického prostfedi v ¢ase. Na zékladé
rozboru starych pramentl, zejména vizudlnich, je mozné celé sledované obdobi
rozdélit do dil¢ich lisicich se etap, pri¢emz kazd4 etapa reprezentuje kli¢ové faze
vyvoje zkoumaného mista. Staré prameny slouzi k nalezeni milnikd, které se
odrazi ve fyzickych zménach mista. Lze predpoklddat, Ze zména fyzického pro-
stfedi se odrazi také na tom, jak misto vnimaji obyvatelé (Hudson 2006). PouZité
vizudlni podklady jsou nésledné zasazeny, interpretovany a chdpany v $irsich spo-
le¢enskych a historickych ménicich se kontextech, jak to doporuc¢uji Proshansky,
Fabian, Kaminoff (1983).

Klicovym zdrojem informaci pro vizudlni analyzu byly archivni materidly
z fondt Okresniho archivu Kladno a Slddeckova vlastivédného muzea v Kladné
a také ze sbirky fotografii Jifiho Hankeho, kterd dokumentuje kazdodenni Zivot
v Podprihonu po celé sledované obdobi. Z pisemnych pramend, které ovsem
zprostiedkovavaji i vizualni slozku, poslouzily k analyze odborna kniha ,Pamét
Podprtthonu“ autord Pospisil, Badura, Hajek (2019) a také sekunddrni pramen
v podobé beletristické knihy od Frantiska Stavinohy (1981) a stejnojmenny serial
,Hvézdy nad Syslim tidolim®, ktery se natacel primo v Podprithonu v roce 1986.
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3.2. Narativni analyza

Narativni analyza je zde vyuZita k zachyceni zplisobi, jakymi si obyvatelé inter-
pretuji, pamatuji a vyznamové strukturovali své zkuSenosti s mistem. Ziskana
vypravéni nejsou chapéna jako popis objektivni reality, ale jako kognitivni kon-
strukce, které odrazeji individualni smysl mista.

Na zakladé narativni analyzy byly provedeny rozhovory s rezidenty Podpri-
honu. Rozhovory poskytuji vhled do subjektivniho vnimani a proZivani smyslu
mista (Twigger-Ross, Uzzell 1996). Tato metoda navazuje na p¥istupy popsané
Breakwellem (1983, 1986) nebo Altmanem a Lowem (1992). Cilem rozhovort bylo
zachytit subjektivni prozivani a vniman{ zmén smyslu mista. Analyza proto rozli-
Suje mezi zménami redlného fyzického a spole¢enského prostredi a jejich subjek-
tivnim odrazem ve vniman{ obyvatel, ktery je kli¢ovy pro formovani smyslu mista.

Rozhovory byly analyzoviny tematicky, se zamérenim na opakujici se motivy
a vyznamové vzorce. Pozornost byla vénovana nejen ¢etnosti vyskytu témat, ale
ijejich vyznamu v narativni struktute vypovédi a jejich proméndm v case.

Rozhovory zahrnovaly 6 otevienych otézek (tab. 1) zaméFenych na vlastni zku-
Senosti s mistem. Pozornost byla v otazkach vénovana také vzpominkdm spojenym
s mistem a vnimani jeho souc¢asného stavu. Prvni otdzkou kazdého rozhovoru
byl dotaz na hranice ¢tvrti Podprithonu, pri¢emz respondenti toto své vnimani
hranic zakreslili do mapy/planu. Zbytek rozhovoru byl vZdy veden rizené v polo-
-strukturované podobé, pricemz hlavni oteviené otdzky byly doplnény 17 podo-
tazkami umoziujicimi ovéreni konzistence odpovédi a jejich zpresnéni. Vybér
respondentt probihal ndhodnou selekei, metodou snéhové koule a na zdkladé
existujicich kontaktd, viz Hendl (2005). Respondenti byli rozdéleni do skupin
podle generaci a délky pobytu v oblasti: starousedlici (ST, 4 osoby), déti staro-
usedlikd (DS, 3 osoby), vnoudata starousedlikii (VS, 2 osoby), pFistéhovalci (PS,
3 osoby) ajejich déti (DP, 2 osoby). Starousedlici jsou potomky hornikt a hutnikd,
zatimco pristéhovalci se v rozhovorech predstavuji jako podnikatelé s vysoko-
Skolskym vzdélanim. Rozhovory probihaly na konci roku 2021 a uskutecnily se
u respondentt doma.

Délka rozhovort se pohybovala mezi 30 az 60 minutami; celkem bylo nahrano
pres 450 minut rozhovort. Nahravky byly prepsiny a na zakladé ¢etnosti byla
v nahravkach identifikovédna spole¢n4 témata tykajicich se smyslu mista (v dals{
E4sti textu jsou prezentovana v rdmci jednotlivych ¢asovych etap). Kredibilita in-
terpretaci byla dale posilovana porovnavanim vypovédi mezi riiznymi skupinami
respondentl a sledovanim jejich vnitini konzistence napri¢ ¢asovymi etapami.

Empiricka data jsou v této studii chdpana jako podklad pro interpretaci smyslu
mista, nikoli jako primy popis objektivni reality. Analyza se zaméruje na vyznamy,
které aktéri mistu pripisuji, a na zptisoby, jakymi tyto vyznamy strukturuji jejich
vztah k prostredi.
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Tab. 1 - Otazky v rozhovorech

. Kde vnimate hranice své &tvrti? (zakreslenf do mapy/plénu)
i. Vymezoval jste se vii¢i jinym/sousednim ¢tvrtim?

Otazka sleduje, jestlije ve vztahu lokality, v niz respondent bydli, v@i¢i ostatnim lokalitdm néjaké bipolarita (odlisnost,
napéti).

Il. Navstévujete pravidelné né&jaka mista z vasi étvrti?
i. Pro¢ dana mista navstévujete?
ii. Ktera z téchto misto jsou vase oblibena?
iii. Pro€ jsou to vase oblibena mista?
iv. Jak ¢asto navitévujete dana mista?

Otazka sleduje, jaka mista maji respondenti oblibena v sou¢asnosti, kterd mista jsou typicka pro danou ¢tvrt a ktera
danou ¢tvrt utvari.

I1. Ceho si vazite na Vasi ¢tvrti?
i. Znate néjaka umélecka dila z Vasi ¢tvrté, nebo o Vasi Ctvrti?
ii. Podilelijste se na vzniku anebo spravé ¢asti Ctvrti?

Tato otazka sleduje, na kolik si respondenti viimaji svého okoli a jestli vnimaji zménu v kvantité uméleckych dél
v pribéhu ¢asu a jestli maji k dilm néjaky vztah. Kulturni statky upeviiuji vztah k mistu. Lze olekavat, Ze respondenti
si uméleckych dél v§imaji zejména v Podprihonu, kde vznikaji v ramci akce Kladenské dvorky nova umélecka dila
uréena pro instalaci ve vefejném prostoru.

IV. Ceho si vaZite na vasi Etvrti?
i. Znate néjaka umélecka dila z vasi ¢tvrté, nebo o vasi ¢tvrti?
ii. Podilelijste se na vzniku anebo spravé Casti Ctvrti?

Otézka sleduje, nakolik si respondenti viimaji svého okoli a jestli vnimaji zménu v kvantité uméleckych dél v priibéhu
Casu a jestli maji k dildm néjaky vztah. Kulturni statky upeviiuji vztah k mistu. Lze olekavat, Ze respondenti si umé-
leckych dél v3imaji zejména v Podprihonu, kde vznikaji v ramci akce Kladenské dvorky nova umélecka dila uréena
pro instalaci ve vefejném prostoru.

V. Jak jste jako dité a poté jako dospély vnimal &tvrt, ve které jste vyristal?
i. Proménila se s asem tato ¢tvrt?
ii. Proméiovala se ¢tvrt z vaseho pohledu pozitivné, nebo negativné?

Otazka sleduje vyvoj mista v pribéhu &asu z individuélniho pohledu respondentd, coz umozni srovnani nékolika
subjektivnich pohledd na danou lokalitu. Pohled respondenta v priibéhu ¢asu se miize proménovat jak pozitivné, tak
negativné. Lze olekavat, Ze ¢im vice do historie pdjdeme, tim vice bude respondentova vypovéd zkreslena. Vnimani
lokalit by mohlo korespondovat s fyzickymi proménami lokalit a promé&nami spole¢nosti.

VI. Nachézi se v okoli vaseho bydlisté mista, kterym jste se vyhybal?
i. Pro€jste se jim vyhybal?
ii. Vnimate tato mista stejné i dnes?
iii. Navstivil jste je nékdy v nedavné dobé?
iv. Proménila se tato mista v priibéhu ¢asu?

Otézka sleduje, zda se v okoli bydlisté respondenta nachazi mista, ktera jsou respondentem vnimana negativné. Otazka
je prlizkumného razu; lze olekavat, Ze takova mista byla a jsou, ale v pribéhu ¢asu se ménila.
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4. Vysledky vyzkumu

Podprithon (obr. 1) je ptikladem postindustridlniho mista, jehoz promény odréazeji
$irsi spole¢enské a ekonomické zmény v Cesku. Kladensk4 ¢tvrt vznikla na konci
18. stoleti na severnim svahu udoli a slouZila pro pracovniky huti a dolt. V dobé
vzniku se Podprihon nachézel za hranicemi Kladna, zatimco dnes se nachazi
v centru mésta. Misto bylo charakteristické tzkymi, kfivolakymi ulicemi a jed-
noduchymi rodinnymi domy s malymi dvorky, které spole¢né vytvarely vesnickou
atmosféru.

Pro vyjasnéni mista, o kterém byl veden s respondenty rozhovor, slouzila prvni
otazka tykajici se predstavy, kde m4 Podprihon podle respondentd hranice. Jejich
chépani hranic je vykresleno na obrazku 2. Hranice Podprihonu vnimaji jeho
rezidenti témér vsichni shodné. Drobné vyjimky lze nalézt predevsim na jizni
strané idoli, kde se Podprihon potkava s méstskou ¢asti Kladno-Ostrovec. Pri vy-
mezovan{ hranic se objevily nejasnosti predevsim s nové vybudovanymi domy od
roku 2010. Obyvatelé, ktef{ se v Podprithonu narodili (resp. zde Zij od narozeni),
do Podprihonu tyto domy netadi, zatimco lidé, ktef'i se sem pristéhovali nové, je
do Podprithonu zahrnuji.

4.1. Casovd etapa: 60. a 70. léta 20. stoleti

Prvni etapa zahrnuje 60. a 70. 1éta 20. stoleti, kdy si Podprtthon zachovaval svou
ptvodni identitu jako (soudr#nd) délnick4 komunita. Socilni skladba obyvatelstva
Podprithonu ztistdvala neménnd a kolonie slouZila primarné pracovnikiim pramy-
slovych podniki v okoli. V této dobé si oblast uchovavala vesnicky charakter s tra-
di¢nim zptsobem Zivota, ktery se od svého vzniku na prelomu 19. a 20. stoleti prilis
nezménil. Praveé tato etapa reprezentuje posledni fazi kontinuity ptivodn{ identity
Podprihonu pred zasadnimi zménami, které nasledovaly v dalsich dekadach.

V 60. a 70. letech 20. stoletf si Podprithon uchovaval svou ptivodni identitu
a atmosféru, kterd byla pevné zakotfenéna v tradicich komunitniho Zivota. Domy
v Podpruhonu, postavené prevazné délniky, byly jednoduché, ale funkéni, s ma-
lymi dvorky, které byly ¢asto obklopené malymi zahradami. Dvorky délnickych
domk plnily funkeci prechodového prostoru mezi soukromym a verejnym zivotem
a prispivaly k udrzeni komunitniho a , polovenkovského“ zptisobu Zivota v pri-
myslové formovaném méstském prostredi. Podobné principy 1ze nalézt i u dalsich
evropskych délnickych a hornickych kolonii, kde byla prostorova organizace by-
dleni soucasti sirsich socidlnich a urbanizac¢nich strategii.

Podle respondenta $et¥eni, pana Karla (ST), byly studdnky a pumpy nejen
zdrojem vody, ale také mistem, kde se lidé setkavali a vymeériovali si informace.
»Studdnky byly centrem vseho, tam jsme se vSichni potkdvali.“ Zavedeni vodovodni



PROMENY SMYSLU MISTA V DELNICKE KOLONII PODPRUHON VE STREDOCESKEM KLADNE 85

5 \ Wi St 2y
~ ré -

=

| 50-79 % zékresii
| 80 % a vice zékresii

Obr. 2 - Vymezeni Podprihonu respondenty etFenf (rezidenty) v roce 2022.
Zdroj: Cermék (2022)
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sité na konci 50. let tento zptsob interakce proménilo, ale udrzovani ¢istoty ulic
a spolecensky Zivot pred domy zlstaly nedilnou soucasti kazZdodenniho Zivota.

Zivot v Podpriithonu byl tehdy velmi komunitni. Pan{ Karolina (ST) si pamatuje,
jak se Zeny schazely pred domy, aby si povidaly, a pritom hlidaly déti. ,Ulice byly
vzdy Cisté, nikdo by si nedovolil vyhodit odpad pred diim” zdGraziiuje pani Karolina.
Pro déti byly ulice kli¢ovym prostorem k uskute¢riovani volnocasovych aktivit.
Hraly se zde kuli¢ky nebo probihaly mensi konflikty s détmi z okolnich étvrti,
jako bylo Nové Kladno nebo Ostrovec. Pan Ladislav (ST) pfipomin4, Ze ,halda byla
mistem, kde jsme s kluky z jinych ¢dsti mésta fesili spory”. Oblibenymi misty déti byly
také Bukovka a Orechovka, kde si trhaly ovoce. I ptes postupné zavirani malych
obchod si ¢tvrt zachovavala svou atmosféru, kterou popisuje FrantiSek Stavinoha
ve své knize Hvézdy nad Syslim tidolim (1981) jako klidnou a vesnickou.

V 70. letech 20. stoleti v8ak zacala atraktivita Podprihonu klesat. Vystavba
modernich panelovych doma v okoli nabizela lepsi vybaveni, coZ vedlo k odlivu
nékterych obyvatel. Zhorsujici se stav domt a infrastruktury byl predzvésti
upadku ¢tvrti, ktery se plné projevil v nasledujicich dekadach. I pres tyto zmény si
podle jednoho z respondentt, pana Karla (ST), ,¢tvrt stdle udrZovala svou komunitni
soudrznost a vesnicky charakter, i kdyZ do ni zacal pronikat prvni ndznak zmén, které
pozdéji vedly k jejimu tipadku”.

4.2. Casovd etapa: 80. léta 20. stoleti aZ rok 2012

Druhad etapa, zahrnujici 80. 1éta 20. stoleti az rok 2012, predstavuje zdsadni zlom
v historii Podprihonu. Do oblasti se zacali stéhovat neptizpisobivi obyvatelé,
coz vedlo ke zméné socialni skladby lokality a koncentraci socidlné patologic-
kych jevi/problémi. V této etapé vedeni mésta dokonce uvazovalo o demolici
Podprihonu, coz mélo negativni dopad na mistni komunitu i jeji vztah k lokalité.
Fyzicka degradace mista a zhorSené podminky bydleni prispély k oslabeni iden-
tity mista, zatimco pivodni obyvatelé se ¢asto odstéhovali, coz vedlo k dalsimu
naruSeni komunitnich vazeb.

Vypovédi respondentd spojuji oslabeni smyslu mista s prichodem romského
obyvatelstva, které je v jejich vzpominkéch ¢asto rdmovano jako hlavni pric¢ina
socidlnfho tpadku Ctvrti. Tento pohled vSak odrazi subjektivni zkuSenost a in-
terpretaci aktért. Z historického hlediska byl pfichod Romt do Podprithonu sou-
Casti Sirsich statnich zasahti do zptisobu zivota romského obyvatelstva, zejména
v souvislosti s politikou nuceného usazovani a regulace bydleni v druhé poloviné
20. stoleti.

V 80. letech doslo k vyrazné proméné socidlni skladby obyvatelstva Podprii-
honu. Coz vedlo ke zvySeni socidlniho napéti v misté a zméné vnimani ¢tvrti. Podle

s vz

pani Alzbéty (DS) ,se déti zacaly vyhybat uréitym Edstem ctvrti, zejména zdpadni édsti,
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kde Zily nové rodiny“. ,,Horni ¢dst Podprithonu byla désivd, domy byly opusténé a sou-
sedé nezndmi,“ vzpomind pan Martin (DS) a dod4v4 ,,Podprithon se v této dobé témér
zcela uzavrel sam do sebe, protoze kviili romskym sousediim se lidé bdli do Podprithonu
chodit a odmitali tam navstévovat i své zndmé. Podpriithon se stal mistem s negativni
povésti, proto jsme se uzavirali na své dvorky.“ Tento negativni vyvoj byl umocnén
rozhodnutim mésta izolovat ¢tvrt vystavbou ¢tyrproudové silnice, ktera prerusila
tradi¢ni spojeni Podprtthonu s centrem Kladna. Demolice ¢4sti ¢tvrti a absence
investic do infrastruktury vedly k jejimu fyzickému chéatrani. V té dobé byla étvrt
také ovlivnéna socialni stigmatizaci, kterou dokumentuje televizni serial Hvézdy
nad Syslim tidolim (1981).

Presuny romského obyvatelstva do nékterych méstskych ¢tvrti nebyly vy-
sledkem individualni volby, ale diisledkem statni politiky zaméfené na ukonceni
koc¢ovného zplsobu zivota a prostorovou regulaci romskych komunit. Tyto zasahy
Casto vedly k naruSeni dosavadnich socidlnich vazeb a ke koncentraci socidlnich
problémi v konkrétnich lokalitach, coZ nasledné ovlivnilo i jejich vnimani majo-
ritni populaci.

V této etapé se dvorky a zahrady staly kliCovymi misty pro bezpeéné setkdvani
obyvatel. Respondentka Iva (PS) vzpomind na zahradu Viktora St¥{brného, kde
se konaly prvni ro¢niky festivalu Kladenské dvorky. ,,Bylo to jediné misto, kde jsme
se citili v bezpeli.” Festival, ktery se v misté od 90. let kona kaZdoro¢né, prispél
k zachovani alespon ¢asti komunitniho ducha Podprihonu, i kdyZ jeho celkova
povést byla negativni. Socidlni napéti mezi pivodnimi obyvateli a nové prichozimi
Romy odrazelo hluboké problémy, kterym ¢tvrt Celila. I presto, Ze na konci roku
1989 probéhla tzv. Sametova revoluce a spolecenska, politicka, ekonomicka situace
se v zemi (i v lok4ln{ Girovni) zménila, identifikace s mistem se v Podprithonu
nezmeénila.

4.3. Casovd etapa: od roku 2013 do soucasnosti

Treti etapa, od roku 2013 do soucasnosti, je charakterizovano snahou o revitali-
zaci a obnovu Podprihonu. Doslo k postupnému odchodu romského obyvatelstva
z Podprihonu, ktery souvisel s fyzickou pfeménou ¢tvrti a srostouci atraktivitou
tizemi (hlavné pro bydleni). Rekonstrukce domil a vefejného prostoru vedly ke
zvySeni hodnoty nemovitosti a cen pozemkd, coz se promitlo do zmén struktury
bydleni. Tyto procesy byly mistnimi obyvateli ¢asto vhimény jako ,,odstéhovani®,
jejich konkrétni podoby vsak nelze redukovat na individudlni rozhodnuti jednot-
lived, ale je tfeba je chapat v $ir§im kontextu promén bydleni a méstské politiky.
Do ¢tvrti se zacali stéhovat novi obyvatelé a probéhly vyznamné rekonstrukee,
zahrnujici plynofikaci, obnovu povrchiti komunikaci a modernizaci infrastruktury.
Uvedené zmény vyrazné prispély ke zvyseni kvality Zivota a atraktivity mista.
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Nové spolecenské aktivity a rostouci participace mistnich obyvatel na zlepsovani
vefejného prostoru posilily smysl mista a prispély k obnové identity Podprihonu
jako atraktivni a soudrzné étvrti.

Je tfeba zdlraznit, Ze interpretace pfichodu a odchodu romského obyvatelstva
v této studii vychdzi primarné z vypovédi vybranych respondentt a odrazi jejich
zkuSenost a pamét mista. Narativy respondentl jsou analyzovany jako soucast
formovani smyslu mista, nikoli jako objektivni vysvétleni pric¢in spole¢enskych
zmén.

Od roku 2013 prosel Podprithon vyraznou transformaci, kterd ovlivnila nejen
fyzicky vzhled ¢tvrti, ale také vniman{ mista jako domova, historického dédictvi
a socidlniho prostoru. Rozhovory s ptivodnimi i novymi obyvateli odhalily kli¢ova
témata tykajici se smyslu mista, rozdilti mezi generacemi, vlivu fyzické zmény
prosttedi a promény socidlnich vztaht na komunitni vazby.

Pavodni obyvatelé ¢asto reflektovali sviij dlouhodoby vztah k Podprithonu pro-
stfednictvim vzpominek na dobu, kdy ¢tvrt fungovala jako soudrzna komunita
s vesnickym charakterem. Podle pani Karoliny (ST) si néktef{ stale uchovavaji
yvztah k mistu, kde jsme prozili détstvi a dospivdni,” a zdGraziuji vyznam kolektivn{
paméti. Pro né je Podprithon domovem, ktery navzdory proménam zstava mis-
tem spojenym s minulosti. Naproti tomu novi obyvatelé ¢astéji vnimaji ¢tvrt jako
atraktivni lokalitu s potencidlem pro komunitni Zivot, pfi¢emz historické dédictvi
vnimaji spie esteticky neZ emocionélné. Pani Iva (PS) poznamenava: , Pfistéhovala
jsem se sem kviili atmosfére a klidu, ale vztah k historii jsem si zacala vytvdret az diky
festivaliim a sousedskym setkdnim.”

Vnimani Podprtthonu jako domova se mezi ptivodnimi a novymi obyvateli lisi.
Pavodni obyvatelé vidi ¢tvrt predevsim jako prostor, ktery je tizce spjat s jejich
rodinnou a mistni historif. Novi obyvatelé vSak prinaseji odlisné perspektivy a pti-
spivaji k oziveni ¢tvrti prostfednictvim investic do rekonstrukei domt a podpory
komunitnich aktivit. PfestoZe tyto rozdily mohou vést k odlisnym ocekavanim
a pohledtim na budoucnost. Festivaly jako Kladenské dvorky se staly platformou,
kterd spojuje starousedliky i nové rezidenty, pti které spolek Podprtthon vystavuje
nové uméleckd dila do vefejného prostoru. Podle respondenta, pana Martina (DS),
tyto akce ,,pomdhaji znovu budovat vztahy mezi lidmi, kter by se jinak nepotkdvali®.

Historické dédictvi Podprihonu, reprezentované nejen architektonickymi
prvky (délnické domky a k¥ivolaké ulice), ale i vzpominkami na staré ¢asy, hraje
klicovou roli v udrzeni smyslu mista. Plivodni obyvatelé ¢asto zdiiraznuji nostal-
gické vzpominky na ¢isté ulice, vesnickou atmosféru a tradiéni zptsob Zivota, ktery
podle respondentky, pani Alzbéty (DS), ,,zmizel s pfichodem novych domii a zménou
infrastruktury. Novi obyvatelé naopak vnimaji historické dédictvi Podprithonu
jako soucast jeho autenticity a unikdtnosti, kterd zvysuje napt. hodnotu bydleni.
Jejich pristup se zaméruje na zachovani architektonickych prvkd, ale méné ¢asto
na kolektivni pamét, kterd je vlastni starousedlikiim.
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Obr. 3 - Srovnani
téhoZ mista

v Podprihonu
(shora 60. léta

20. stoleti, rok
2012, rok 2022).
Proména dnesniho
namésti Viktora
Stribrného. Zdroj:
Cermak (2022)
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Komunitni vazby, které byly historicky silné, prosly zdsadni proménou. Plivodni
obyvatelé si stile uchovavaji vazby na rodiny a pratele, se kterymi v misté sdileli
kazdodenni zivot po desitky let. Naproti tomu novi obyvatelé teprve zaéinaji tyto
vztahy budovat, pficemz klicovym prvkem propojeni se staly pravé komunitni
aktivity, jako jsou umélecké festivaly, sousedska setkani a revitalizace verejnych
prostori. Kolektivni pamét, zprostfedkovand zejména starousedliky, pfitom hraje
dalezitou roli v procesu prijimani novych obyvatel do komunity.

Dopad zmény fyzického prostredi a spolec¢enského kontextu na Podprihon je
patrny nejen ve zlepSeni infrastruktury a kvality Zivota, ale i ve sloZeni rezident?.
Novi obyvatelé, ¢asto ze stredni tridy, prinaseji do mista investice a podporuji kul-
turni Zivot, coZ posiluje atraktivitu ¢tvrti. Presto ptivodni obyvatelé nékdy vnimaji
tyto zmény jako naruseni autenticity a ptivodniho rdzu mista. Podle pana Karla
(ST) ,,se Podpriihon zménil, uZ to nent ta ¢tvrt, kde vSichni znali vSechny“. Nastinéné
rozdily v pohledu na minulost a sou¢asnost odrazeji slozitost procesu, ve kterém
se formuje novy smysl mista.

Revitalizace Podprihonu od roku 2013 tak prinesla nejen zlepseni fyzického
prosttedi mista, ale také proménu socidlnich vztaht a vnimani ¢tvrti jako mista
k Zivotu. Zatimco starousedlici si uchovavaji vztah k historickému dédictvi a ko-
lektivni paméti, novi obyvatelé prindseji nové perspektivy a moznosti. Tento
proces ukazuje, Zze smysl mista neni statickym konceptem, ale dynamickym
fenoménem, ktery je vysledkem interakce mezi minulosti, pfitomnostf a vizemi
budoucnosti. Podprihon je tak Zivym prikladem toho, jak mtZe byt historicka
délnicka kolonie transformovana v moderni prostor, ktery si uchovava svou jedi-
neénost i pies viechny zmény (obr. 3).

Empiricka zjisténi napri¢ jednotlivymi ¢asovymi etapami ukazuji, Ze tyto ana-
lytické kategorie se v pribéhu ¢asu proménuji jak samostatné, tak ve vzajemnych
vazbdch, coz potvrzuje dynamickou povahu smyslu mista popisovanou v tvodnim
kritickém rozboru literatury.

5. Zavér

Problematika smyslu mista je uz vice nez pét dekad v tstredi zdjmu humanisticky
orientovanych geografii a zastupct dalsich spolecenskovédnich disciplin, které
zkoumaji vazby mezi lidmi a prostfedim. Koncept mista se v této perspektivé
chépe jako dynamicky, proménlivy a socidlné konstruovany fenomén, ktery se
utvari v kazdodennich praktikich, interakcich a kolektivni paméti.

Dosud nedostate¢né probddanou oblasti je proces zmén smyslu mista v Case,
zejména v prostiedich, ktera prochazeji jak fyzickymi, tak i socialnimi (inten-
zivnimi, dynamickymi) proménami a zménami. Délnické kolonie, které byly
puvodné budovany jako specifické formy bydleni s vyraznou socidlni soudrznosti
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lokalnich komunit, predstavuji jedine¢nou laboratof pro studium téchto pro-
mén/zmeén.

Vyse prezentovany vyzkum se snazil prispét do diskuse o vyznamu ¢asoprosto-
rovych (kontextil) zmén smyslu mista prostfednictvim ptipadové studie délnické
kolonie Podprtihon ve stfedoc¢eském Kladné. Cilem vyzkumu bylo zmapovat, jak
se smysl mista proménoval v pribéhu poslednich dekad a jaké faktory tuto pro-
ménu ovlivnily. Hledali jsme odpovédi na otdzky, zda se ménila intenzita i cha-
rakter vztahu obyvatel k mistu a jaké udalosti ¢i procesy (rekonstrukce verejného
prostoru, socialni promény obyvatelstva) tyto zmény spustily. Vizudlni analyza
umoznila ¢asové a prostorové ukotveni zmeén, zatimco narativni analyza odhalila
subjektivni faktory, jako jsou vzpominky, emoce a vhimani soudrznosti komunity.
Ve vyzkumu uplatnény pristup umoznil identifikovat/odhalit kli¢ové procesy,
které promény smyslu mista ovliviiuji.

Vysledky vyzkumu podporuji tvrzeni o dynamice vyvoje smyslu mista uva-
dé&n4 ve studiich zamé¥enych na smysl mista (nap¥. Massey 2005; Halfacree 2007;
Guyot, Seetha 2007; Ujang, Zakariya 2015). V Podprithonu lze sledovat oslabeni
i posilovani smyslu mista. Dynamika tohoto fenoménu se ukédzala na proméné
z pavodné délnické zastavby za hranicemi mésta, pres ¢astecné vybydlené domy
v periferii Kladna, aZ po nové zrekonstruované rodinné domy v centru mésta.
Rezidenti pfi rozhovorech upozornovali, Ze spole¢né se zménou fyzického pro-
stfedi se v misté znatelné ménila také skladba rezidenti. K oslabeni smyslu mista
doslo podle rezidentl v 80. letech 20. stoleti, kdy se fyzicky stav mista zhorSoval
a do mista se nast&hovali (¢i byli nastéhovani) Romové. Rezidenti uvedli, Ze v té
dobé byl Podprithon pomérné nebezpeénou ¢asti mésta, coz vedlo k uzavirani
se do vlastnich dvorkd. Naopak k posileni smyslu mista doslo po rekonstrukei
Podprtthonu v roce 2013 a odstéhovani Romui. Nové prichozi rezidenti opravovali
ponicené domy, ¢imz prinaseli nové perspektivy k oziveni prostfedi a podpote ko-
munitnich akei. Aktivni spoluprace rezidentl se zda klicovym prvkem k Gspésné
revitalizaci, respektive k posileni smyslu mista.

Kombinace vizudlni a narativni analyzy umoznila sledovat jak fyzické, tak i so-
ciélni zmény prostredi, diky ¢emu? bylo potvrzeno Cohenovo (1994) a Seamonovo
(2018) tvrzen, Ze zdsadni vliv na smysl mista (nejen postindustriélni lokality) maji
obé skupiny p¥islusnych faktord, jak fyzické, tak i socidlni faktory (fyzické zmény
mista, estetika mista, socialni sloZeni obyvatelstva, historick4 pamét). Navic se na
zékladé vyzkumu ukazuje, Ze fyzické a socidlni zmény ptsobi komplementirné
at uZ pozitivné, ¢i negativné.

Z teoretického hlediska studie prispiva k ceské debaté o smyslu mista tim, Ze
empiricky dokldda jeho vyraznou ¢asovou proménlivost v kontextu postindus-
tridlnich transformaci. Na rozdil od pfistup zamérenych na relativné stabilni
vztah jedince k mistu ukazuje, ze v obdobich fyzického a socidlniho tpadku do-
chézi k oslabeni smyslu mista a k jeho prostorové redukci na bezprostfedni okoli
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bydlisté (nap#. dvorek ¢ diim). Tento poznatek nuancuje dosavadni teoretick4
pojeti smyslu mista v humanistické geografii a upozoriiuje na vyznam dynamiky,
paméti a kazdodennich praktik pri jeho formovani.

Z praktického hlediska studie nabizi podnéty pro urbanni studia a planovaci
praxi, zejména v oblasti revitalizace historickych délnickych a postindustridlnich
¢tvrti. Vysledky ukazujf, Ze fyzicka obnova prostredi sama o sobé nevede automa-
ticky k posilenf smyslu mista, pokud neni doprovdzena podporou komunitnich
aktivit a moZnosti kazdodenniho setk4dvani obyvatel. V§znamnou roli zde sehra-
vaji drobné prostorové prvky a polovetejné prostory (napt. dvorky), které mohou
fungovat jako klicova mista socialni interakce a obnovy vztahu k mistu.

V procesu promény smyslu mista jsme konkrétné zaznamenali znaény vliv
zejména faktoru prichodt Romi do Podprithonu v 80. letech 20. stoleti a v uspo-
radani komunitniho Zivota a oslaben{ smyslu mista. Porevolu¢ni participace
mistnich obyvatel vedla k revitalizaci a transformaci Podprtthonu z problematic-
kého mista, v némz se koncentrovaly problémy socidlné -patologické povahy, na
atraktivni a oblibenou ¢ast mésta, ve které dnes ,kvete” komunitni Zivot, kde se
kazdoroéné potddaji komunitn{ akce (nap?. Kladenské dvorky).

Fyzické zmény, zejména rekonstrukce vefejnych prostor a prestavby zanedba-
nych domt, byly prvnim krokem k posileni smyslu mista. Tyto promény vedly
ke sniZeni socidlnich a patologickych jevii a problémi, které Podprithon dlouho-
dobé zatéZovaly. Revitalizace ¢tvrti zdroven prinesla zvySeni jeji atraktivity pro
rezidenty i navstévniky a podpotila vznik novych mist vhodnych pro komunitni
aktivity a setkavani.

Za zminku stoji tvrzeni respondentl vyzkumu, Ze pti oslabenf smyslu mista
se rezidenti uzavirali na své dvorky. Toto tvrzeni prinasi podnétnou hypotézu
k dalsimu ovéreni: Zmensuje se oblast, ke které maji rezidenti smysl mista, kdyz
je oslaben pivodni smysl mista?

Vyzkum v Podprihonu tak potvrzuje, Ze smysl mista je dynamickym a socialné
konstruovanym fenoménem, ktery se v ¢ase méni v kontextu ménicich se fyzic-
kych i socidlnich podminkek. Ukazuje, Ze fyzické promény prostredi a zmény
sociadlni skladby obyvatel ptisobi komplementdrné - mohou vztah k mistu jak
oslabovat, tak posilovat. Kli¢ovou roli hraje participace rezident a jejich schop-
nost vyuzit fyzickou obnovu prostoru k posilen{ komunitnich vazeb a kolektivni
identity. Studie zaroven otevira otdzku zmensovani ,mentéalniho rozsahu“ mista
v obdobich jeho degradace, coz je podnét pro dalsi vyzkum. Obecné Ize konstato-
vat, Ze Uspés$nd revitalizace prostfedi by méla propojit fyzické zasahy s podporou
komunitniho Zivota, ¢imz se zvySuje Sance na dlouhodobé posilovani smyslu mista.
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SUMMARY

Transformations of the sense of place in the Podpruhon workers’ colony in Kladno
(Central Bohemia)

The study “Transformations of the sense of place in the Podprithon workers’ colony in Kladno
(Central Bohemia)” examines the dynamics of the sense of place in a post-industrial landscape.
In human geography and related disciplines, sense of place is understood as a comprehensive
set of emotional, cultural, historical, and social ties between individuals and communities on
the one hand and a certain place on the other. In the context of post-industrial areas whose
original economic functions no longer exist, the sense of place transforms alongside physical
and social changes in the environment.

The objective of the study was to map the transformation of the sense of place in the
Podpruhon neighborhood of Kladno from the 1960s to the present and identify factors affect-
ing these changes. The study’s methodology combines visual and narrative analysis. Visual
analysis works with old maps, photographs, plans, and works of art and provides a spatiotem-
poral grounding for physical transformations. Narrative analysis is based on semi-structured
interviews with inhabitants of various ages and lengths of residence. The research sample was
split into long-time residents, their children and grandchildren, and newcomers and their
descendants. Responses were analyzed across three time periods: the 1960s and 1970s, 1980 to
2012, and the period after 2013.

Our findings indicate that during the first period Podprithon maintained its character as
a cohesive working-class community with a rural atmosphere. The social composition of the
population was relatively homogenous, and day-to-day community life took place on the streets
and in the courtyards. This period marked the last period of continuity of the neighborhood’s
original identity, although the first hints of this place’s declining attractivity began to appear as
the first prefabricated housing estates were built and local infrastructure neglected.

The second period, lasting from 1980 until 2012, marked a major turning point. In this period,
socially disadvantaged groups of people moved into the area (or were concentrated there by
the Communist regime), which led to an increase in social problems, the stigmatization of the
neighborhood, and the flight of the original inhabitants. The result was a loss of community,
the limited use of public space, and the severing of ties to adjacent neighborhoods, which was
exacerbated by the construction of a four-lane (urban) road. Town leaders even considered de-
molishing Podprihon. Nonetheless, this period saw the establishment of the Kladno Courtyards
festival, which has at least partly preserved community life here. Overall, this period can be
characterized as an era of a weakened sense of place.

The third period, starting in 2013 and lasting to the present, is associated with the gradual
revitalization of the local community. The renovation of houses, the connection to the gas
grid, road repairs, and the improvement of public space have increased quality of life in the
neighborhood and by extension its attractiveness. New middle-class people began moving to
Podprihon, bringing with them investments and new forms of participation in public life. New
residents view the neighborhood’s historical legacy mainly through an aesthetic lens, whereas
long-time residents emphasize the neighborhood’s nostalgic dimension and collective memory.
Community activities, especially the Kladno Courtyards festival, have become an impartment
arena for both groups to meet and have contributed to creating a new identity of place.

The analysis confirms that sense of place is a dynamic, socially constructed phenomenon that
transforms in relation to physical changes in the environment and the social composition of the
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population. Both factors have a complementary effect: they can both strengthen and weaken the
link to place. The revitalization of Podprihon demonstrates that combining physical changes
with support for community life can lead to the long-term strengthening of local identify. The
research also addressed the question of “the mental scope” of place - in periods of decline, the
place to which residents feel a connection shrinks (e.g., to their own yard), whereas during
periods of revitalization, the place to which they feel a connection becomes once again the
entire neighborhood.

Podpriithon is a model case of the transformation of a workers’ colony into an attractive
residential neighborhood that has managed to preserve part of its historical heritage and at
the same time create new forms of community identity. The findings contribute to a deeper
understanding of the processes of creating a sense of place and emphasize the significance of
the active participation of residents in revitalizing post-industrial areas.

Fig.1  Map of Kladno (2003). Source: https://ags.cuzk.cz/geoprohlizec/

Fig.2 Boundaries of Podpriithon as described by respondents (residents) in 2022. Source:
Cermak (2022)

Fig.3 Comparison of the same place in Podpriithon (from top: in the 1960s, 2012, and 2022).
The transformation of a square known today as ndmésti Viktora Stfibrného. Source:
Cermék (2022).
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