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Future changes of snow-related variables in different European regions

Anna KIS! and Rita PONGRACZ!

Abstract

Snow has an important role in the climate system and also has environmental, natural and socio-economic
impacts. Temperature, precipitation, snow coverage, snow depth and snowmelt are analysed in this study for
1971-2099 based on EURO-CORDEX simulations. In order to measure uncertainty, three different scenarios
(RCP2.6, RCP4.5, RCP8.5) and five different regional climate models are taken into account. The investigation
focuses on eight regions, characterised by different climatic conditions (maritime, continental, boreal). Relative
changes of the selected parameters are calculated for 2021-2050 and 2069-2098 compared to the 1971-2000
reference period, in addition to the evaluation of the simulated reference. The relative role of the three main
uncertainty factors (internal climatic variability, model selection, and the used scenario) is also analysed.
According to our results, model selection and internal variability possess the most important roles. Based on
the multi-model mean, mean temperature and precipitation total in the cold season will increase, the snow
cover period will become shorter (the higher the radiative forcing change in the scenario, the greater the de-
crease), and snowmelt is likely to occur earlier in the northern region. Thus, the warming trend seems to have
a greater effect on the snow-related variables than increasing precipitation trends. These projected changes
may have a huge impact on winter tourism and sports, hence, appropriate adaptation strategies will be crucial.

Keywords: snowmelt, snow coverage, snow depth, EURO-CORDEYX, climate change
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Introduction indirectly, even on wildfires (e.g. KiTzBERGER,

T. et al. 2017). Snow also has socioeconomic ef-

Direct or indirect dependence on the cryo-
sphere is present in many natural, social, and
even economical processes. One of the cryo-
sphere’s components is snow, which displays
substantial seasonality in most regions. Due
to climate change, shorter snow periods are
likely to occur in the future and the shift in the
seasonality of snow may have far reaching ef-
fects, especially in the northern hemisphere.
Snow plays an essential role in surface energy
fluxes via its albedo (e.g. THaCKERAY, C.W. and
Frercuer, C.G. 2016), it determines runoff con-
ditions (e.g. WURZER, S. et al. 2016), soil mois-
ture (e.g. HarroLD, A.A. et al. 2015), soil tem-
perature (e.g. ZHANG, Y. et al. 2008), evaporation
(e.g. NETo, AM.M. et al. 2020), has an impact
on ecosystems (e.g. PENg, S. et al. 2010) and,

fects because it may influence freshwater avail-
ability (BarnetT, T.P. et al. 2005), transport and
infrastructure (e.g. Jeong, D.I. and Susnama, L.
2018), winter tourism and sports (e.g. STEIGER,
R. et al. 2017; MorIN, S. et al. 2021).

Due to the change of temperature values and
precipitation patterns, the distribution of snow
in space and time is also changing. In the past
decades, a decline of snow cover has already
been observed worldwide (IPCC 2019). Several
studies have focused on global and regional
changes of snow, which have concluded that,
in general, snowmelt started earlier, and over-
all snow depth and snow coverage decreased
(e.g. KLEIN, G. et al. 2016; FoNTRODONA BacH, A.
et al. 2018; MARrke, T. et al. 2018; Brown, 1. 2019;
Mubryk, L. et al. 2020; Notarnicora, C. 2020).

! Department of Meteorology, Institute of Geography and Earth Sciences, ELTE E6tvos Lorand University,
Pazmany Péter sétany 1/a. H-1117, Budapest, Hungary. E-mails: kiaqagt@staff.elte.hu, prita@nimbus.elte.hu
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Snow plays an important role in people’s lives,
therefore, to build appropriate adaptation strat-
egies taking into account the changing condi-
tions is essential, and starts with analysing the
simulated future trends. The aim of this study
is to use high-resolution model simulations to
investigate such future trends in snow-related
variables. Specifically, we focus on the com-
parison of eight European regions with differ-
ent climatic conditions and topography. It is
novel in our study that the three main sources
of uncertainty in climate simulations are also
assessed for all snow-related variables. Next,
data and methods are presented, then the re-
sults are shown with a discussion. Finally, the
main conclusions are summarised.

Data and methods

CORDEX simulations are frequently used to
investigate snow-related variables in the con-
text of climate change (e.g. TErRzAGO, S. et al.
2017; Xu, Y. et al. 2019; MaTiu, M. et al. 2020).
For the present analysis five EURO-CORDEX
simulations (Jacos, D. et al. 2014) were used
(Table 1). The selection criteria were that the
regional climate model (RCM) simulations
should be available (i) at 0.11° resolution for
Europe, (ii) for the period 1971-2099, (iii) on
a monthly basis, (iv) taking into account the
RCP2.6, RCP4.5 and RCP8.5 scenarios rep-
resenting a wide range of future pathways
from a mitigation-involved (with national
commitments) scenario to a business-as-usu-
al (i.e. no mitigation) future (van VUUREN,
D.P. et al. 2011). The downloaded variables,
beside temperature and precipitation, are
the following: snow area fraction (%), snow
depth (m) and surface snowmelt (kg-m?s™).

Matiu, M. et al. (2020) discovered special
biases in simulated data: unrealistic mean-
ingless values were found in the Alps, for ex-
ample in the case of snow depth and snow-
water equivalent (TErzaco, S. et al. 2017). This
problem emerged only in some grid points, so
Martiu, M. et al. (2020) eliminated them from
the analysis by using critical threshold values.
We also found some unrealistic values in the
RCM simulations, so following the study of
Martru, M. et al. (2020), an upper limit, name-
ly 10 m, was introduced in the case of snow
depth. Furthermore, in the case of snow cover,
values under 1 percent are turned to zero in
order to eliminate the extremely small values.

The evaluation of the reference period 1971-
2000 was carried out in order to quantify the
reliability of the RCM simulations. For this
purpose, we used the ERA-20C reanalysis da-
tabase (Poti, P. et al. 2016). Since the spatial
resolution is different in the RCM simulations
and the ERA-20C database, we compared spa-
tial averages. We note that the choice of the
reference database is an important factor re-
garding evaluation, i.e. the goodness of the
RCM may depend on the selected reference
database. An interpolation was performed us-
ing the nearest neighbour method, as Martiu,
M. et al. (2020) noted that bilinear interpola-
tion resulted in false data in the minimum
and maximum values of snow cover. In order
to compare the changes in locations with dif-
ferent climatic conditions, sub-regions within
Europe were defined (Figure 1). Four moun-
tainous (elevation > 500 m) areas were se-
lected, namely, northern Scandinavia (NSc),
southern Scandinavia (SSc), the Alps (A) and
the Carpathians (C). The northern and south-
ern parts of the British Isles (NBI and SBI,
respectively) with an elevation higher than

Table 1. The GCM-RCM pairs applied in the present study*

GCM/RCM RACMO22E CCLM4-8-17 ALADIN63 RCA4
MOHC-HadGEM2-ES X - -
CNRM-CERFACS-CNRM-CM5 X - -

ICHEC-EC-EARTH -
NCC-NorESM1-M -

*All the three scenarios are available for snow-related variables.
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200 m were also selected in order to repre-
sent the maritime climate in the comparison.
Moreover, two lowlands (elevation < 200 m)
were chosen: Finland (F), which lies in the bo-
real, northern belt, and the Carpathian Basin
(CB), which has continental climate. The results
presented in the next section refer to the spatial
averages of these individual regions. Analyses
of the longer period 1901-2010 based on
ERA-20C regarding to these eight regions
within Europe can be found in our former in-
vestigation (Kis, A. and PoNGrAcz, R. 2021).
As RCM simulations usually have biases,
when we analyse the future trends, we do not
focus on the absolute values of the variables,
but on their changes. This enables us to pro-
vide the general trends of changes with accept-
able accuracy. The relative changes of snow
related variables for the period 2021-2050 and
2069-2098 (representing the end of the 21+
century with a slight shift due to the fact that
some simulations end earlier than 2100) are
analysed. As mentioned above, the reference

time period is 1971-2000 in every case and the
changes are summarised for a so-called cold
season. In this study, the definition of the cold
season is based on monthly mean tempera-
ture, therefore, it does not necessarily cover
the same length and months in the different re-
gions (Figure 2). In order to determine this pe-
riod, the average monthly temperature was de-
termined for each year between 1971 and 2000
based on ERA-20C. If at least in one month it
was under 0 °C, then it was considered to be
the part of the cold season. The longest cold
season occurred in northern Scandinavia (from
October to May), while in the southern British
Isles it consisted only of one month (February).

We also evaluate the uncertainty sources
of projections. In climate studies, three main
sources of uncertainty are usually considered:
internal climatic variability, climate models
and scenarios (Hawkins, E. and Sutton, R.
2009). In order to quantify the importance
of these uncertainty sources we calculated
their contributions to the overall variability,

Nsc: Northern Scandinavia

SSC: Southern Scandinavia

F: Finland N
NBI: Northern British Isles

SBI: Southern British Isles
A: Alps

C: Carpathians

Fig. 1. The eight regions analysed in this study.
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Northern Scandinavia (NSc)

Southern Scandinavia (SS¢)

Alps (A)

Carpathians (C)

Northern British Isles (NBI)

Southern British Isles (SBI)

Finland (F)

(arpathian Basin (CB)

October November December

January

February March April May

Fig. 2. The length of the winter time period (when monthly mean temperature is < 0 °C at least once during
1971-2000) in the different regions.

and determined their role compared to each
other. For the model-related uncertainty, the
range between the model simulations is cal-
culated and averaged over the three different
scenarios for each month and variable. For the
scenario uncertainty, the spread between the
multi-model means for each scenario is con-
sidered for each month and variable. We note
that internal variability refers to inter-annual
variability of monthly values in this study
(hence, it is not directly comparable with the
study of Hawkins, E. and Surron, R. [2009]).
To determine it, first, the ranges of the simu-
lated values for the 30 years are calculated for
each month, then the mean range of the five
RCM simulations over the three scenario is
determined. After these calculations, for each
month and each region the relative importance
of each uncertainty factor is determined, i.e.
the value of the related uncertainty is divided
by the sum of the three uncertainty values.

Results and discussion

Evaluation of the reference period

Temperature is usually underestimated by
the RCMs, but the annual distribution is

simulated well. The differences between the
multi-model mean and the ERA-20C data-
base are smaller (< 3 °C) in the winter months
in the mountains. However, in the maritime
regions, the greatest discrepancies occur in
winter. In the lowlands there is a good agree-
ment, the average yearly difference is below
0.5 °C. In the case of precipitation, an overall
overestimation occurs, however, the annual
distribution is captured quite well.

Snow depth is greatly overestimated
by the RCMs, which can be explained by
the simulated precipitation excess and the
negative temperature bias. Snowmelt simu-
lations also show overestimation in the ref-
erence period, however, again, the annual
distribution is captured well. In the case of
snowmelt, the best agreement occurs in low-
lands; this agreement may be related to the
temperature and precipitation simulations,
which are more reliable in these regions as
well. As an example, Figures 3 and 4 are pre-
sented, showing the evaluation results for
the Alps (as a mountainous region) and the
Carpathian Basin (as a lowland).

Based on these evaluation results, we cannot
select one best RCM. Mariu, M. et al. (2020)
also found that we cannot choose the one and
only best model to simulate snow-related



Kis, A. and Pongricz, R. Hungarian Geographical Bulletin 72 (2023) (1) 3-22. 7

Alps
CNRM_ALADIN CNRM_RACMO ICHEC_CCLM NCC_RCA ERA-20C
25 250
2
20
E 2
g g W
g 2 0
= 0 é
K = 50
10 0
00N D J F M A M J J A S O N D J F M A M J J A S

12 200
180
160
140
120

i%”hhhhhhhdﬂ% gb*ﬂ““MMMLLLE

Fig. 3. Mean monthly values of temperature, precipitation, snow depth and snowmelt in the Alps in 1971-2000,
based on the individual RCM simulations and the ERA-20C database.
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Fig. 4. Mean monthly values of temperature, precipitation, snow depth and snowmelt in the Carpathian Basin
in 1971-2000, based on the individual RCM simulations and the ERA-20C database.
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processes, as different variables are captured
well by different RCMs. However, by using
difference between the future and reference
periods, climate change can be analysed reli-
ably. Projected relative changes use the values
for the reference period (the difference is di-
vided by the reference value), therefore, the
overestimation of these base values results in
underestimation in the case of snow depth and
snowmelt as well. Since bias in the lowlands
is lower than in the mountainous regions,
the underestimation of projected changes is
smaller. So in order to develop appropriate
adaptation strategies on regional levels, these
projections serve as the least changes to take
into account for the corresponding scenario.

Projected temperature and precipitation changes

An increase of mean temperature is project-
ed for all the eight regions based on RCP8.5
(Figure 5). The greatest increases (> 5 °C) are

Finland

(arpathians

Mean temperature (°C)
o -~

ES

200 300 400

Northern British Isles

Southern British Isles

e/ oo

500

simulated for Finland and the Carpathian Ba-
sin and it is at least 2 °C in Scandinavia. This
may be explained by the Arctic amplification
(Znang, J. 2005). Because of this increase, the
mean temperature in the cold season will be
above the freezing point in Finland, while it
was -4.5 °C in the reference period according
to the simulations, so this change may have
a significant effect on the length of the snow
period. The least warming (< 0.5 °C) is likely
to occur in the British Isles where the mari-
time climate prevails. The mean precipitation
sum in the cold season will increase, with the
greatest changes in Scandinavia. Former stud-
ies (IPCC 2013) also support that there will be
more precipitation in northern Europe in the
21% century compared to the reference period.

To conclude, higher temperature and more
total precipitation are projected for the fu-
ture, but the climatic relation of the selected
regions compared to each other will remain
the same in the cold season. The projected
temperature change is significant in every

Northern Scandinavia

Southern Scandinavia

O 2069-2098 ‘ 1971-2000

600 700 800 900 1000

Precipitation total (mm)

Fig. 5. The mean temperature and the mean precipitation total in the cold season in the reference period (full
circles) and at the end of the 21 century (empty circles) based on the multi-model mean of five RCM simula-
tions using the RCP8.5 scenario.



Kis, A. and Pongricz, R. Hungarian Geographical Bulletin 72 (2023) (1) 3-22. 9

region according to every simulation based
on the t-test, but in the case of precipitation
there are exceptions. Our results for multi-
model means are similar to other studies
where more simulations are considered (e.g.
Corrota, E. et al. 2018).

Projected changes of snow-related parameters

The relative changes of snow depth are ana-
lysed for the regions with higher (Figure 6, a)
and lower elevation (Figure 6, b) for the cold
season. One dot represents one specific RCM
simulation, which shows the mean change in
the cold season. According to global climate
model (GCM) simulations, in general, snow-
fall is likely to be less in the 21% century (e.g.
KrasTING, J.P. et al. 2013; O’GormaN, P.A. 2014),
however, at higher elevations an increase may
occur both in annual snowfall (Krasting, J.P.
et al. 2013) and in snow depth (L1, Y. et al. 2019),
but the latter one is more limited because of the
enhanced melting (Ra1sanen, J. 2008).

The changes are usually more pronounced
for 2069-2098, especially in the case of
RCP4.5 and RCP8.5. In the case of RCP2.6,
the projected changes for the two time slices
are quite similar, as this scenario assumes rel-
atively stable radiative forcing during the 21+
century. It is clear that the higher the emis-
sion, the greater and the more accelerated
the decrease of snow depth by the end of the
21 century on average. This is reasonable, as
the higher the radiative forcing, the higher
the temperature, which has an important role
in forming precipitation and in snow-melt-
ing processes, which also determines snow
depth. The changes are mostly significant,
with a few exceptions especially in the case
of RCP2.6, in 2021-2050.

In the Alps, the RCM simulations and the
projected changes for the different months
are close to each other and the uncertainty re-
lated to the choice of the model is quite low,
which could be a consequence of detailed
sensitivity studies for this region resulting
in calibrating the parametrisation constants
according to this region. The greatest aver-

age decreases, which exceeds 60 percent
by the end of the 21* century, are projected
for the British Isles, the Carpathian Basin
and Finland, i.e. over the regions with the
mid-elevations and over lowlands, where
generally warmer conditions dominate. In
the Scandinavian regions, the RCM simula-
tions show that the projected decrease for
2021-2050 and 2069-2098 are 4-41 percent
on average according to the RCP2.6 scenario,
while the mean changes simulated for the
end of the 21* century are -22 — -57 percent
in the case of RCP8.5. Overall, topography
plays an important role in snow depth
changes as less snow accumulates in lower
elevated regions compared to mountains.

The relative changes of snow cover are also
analysed for the cold season. The greatest aver-
age decrease (86%) is projected for the period
2069-2098 in the Carpathian Basin and in the
southern British Isles, representing the warm-
est areas among the eight selected regions
of this study. The smallest (< 12%) changes,
based on the multi-model mean, are simulated
for the coldest, Scandinavian regions, in the
case of RCP2.6 and RCP4.5. Considering the
average changes in the cold season, most of
the simulations show significant changes in
the case of RCP4.5 and RCP8.5.

The annual distribution of regionally aver-
aged snow cover and snowmelt are presented
in Figure 7 based on the multi-model mean.
A threshold of 5 percent in the case of snow
cover and 15 mm in the case of snowmelt
was introduced in order to filter small values,
therefore, in the Carpathian Basin snowmelt
(> 15 mm/month) occurs only in the histori-
cal period, in February and March. Snowmelt
will occur earlier within the year (in 2069-2098
taking into account the RCP8.5 scenarios most
changes are significant). Under the RCP8.5
scenario, the snowmelt period starts even in
the winter months in southern Scandinavia,
so in addition to general snow accumulation,
melting may already start in the coldest part of
the year by the end of the 21* century. We also
note that in the historical period snowmelt oc-
curred in Finland between March and May,
but due to climate change, it will shift to sub-
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when the relative changes for 2069-2098 are the double of the relative changes for 2021-2050. The light grey
lines indicate no change from the mid- to the late-21% century.



12 Kis, A. and Pongricz, R. Hungarian Geographical Bulletin 72 (2023) (1) 3-22.

Snow cover (> 5%)

- D
g
=
o N D J F M A M J J A S
; GIEEEEEEED
= s
o N D J F M A M J J A S

b
o
&
S
=

o
=
o
=
=
=
=
“©v

Snowmelt (> 15 mm)

P
-8 B~ =83

~
=

[ D J F M A M J J A S
NSC e D
¢ D en@D
F—
C D
NBI cC—C————
Bl ]
F o D
8 [

0 N D J FM A M J J A S
[ — D

“w
> A
S

z -~

“
=4

~
& ™

o
=
o
=
=
=
=
v

Fig. 7. The length of the period when snow cover exceeds 5 percent and snowmelt exceeds 15 mm/month in
1971-2000 (dark blue), 2021-2050 (green) and 20692098 (grey) based on the multi-model mean for the different
regions in the case of the three RCP scenarios. (Corresponding abbreviations for the regions are shown in Fig. 1.)

stantially earlier within the hydrological year.
In the case of RCP2.6 it is only a one-month
shift, but RCP4.5 and RCP8.5 project the start
of snowmelt already for December by the mid-
dle and the end of the 21*' century (naturally,
this does not imply that all the snow melts in
this month). In the Alps, the snowmelt period
will be shorter, which is in line with the results
of the multi-model simulations, namely, the
snow cover period will also become shorter.
CorroLa, E. et al. (2018) found that snowmelt-
driven runoff is shifted earlier in the year

because of higher temperature values, which
results in earlier snowmelt in the Alpine re-
gion. A shift in peak runoff may have severe
effects on water supply in certain regions, as
the highest demand occurs in summer and
autumn (Barnerr, T.P. et al. 2005).

The greatest changes in snow cover are
projected for the end of the 21% century tak-
ing into account the RCP8.5 scenario with
the greatest radiative force change. Snow
cover will be less than 5 percent from June
to September in the Scandinavian regions,
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while the exceedance of the 5 percent thresh-
old totally disappears in the maritime climate
dominating in the southern British Isles.
Changes similar to those in Scandinavia are
projected for the Alps as well, which is in
line with former investigations focusing on
this domain, as less snowfall is likely to oc-
cur in the future (Soncini, A. and BoccHiora,
D. 2011; Piazza, M. et al. 2014; Scaumucki, E.
et al. 2017), especially in low-elevation areas
(Frey, P. et al. 2018), furthermore, the simu-
lated higher temperatures enhance snow-
melt, which results in the decrease of snow
(Ra1saneN, J. 2016).

In Finland, markedly shorter periods with
more than 5 percent snow cover are projected
for the future compared to the historical period.
Shifts can be recognised for the future in the
Carpathian Basin, where the multi-model mean
of the simulations shows that it occurred from
November to March in the historical period. For
2021-2050, according to RCP2.6 and RCP4.5,
a later onset of snow coverage (December or
January) is projected. If the RCP8.5 is taken into
account, a substantial reduction is projected by
the late-century (the snow cover period covers
only January-February).

The period when snow cover exceeds
5 percent will start later in all regions, except
for Scandinavia and the Alps, where only the
end of this period shifts. This may be related
to that, despite the warming trend, due to the
boreal and mountainous conditions, it will
be cold enough even in October (to favour
snow formation) in these regions. In addi-
tion, if our analysis used daily data instead of
monthly values, a delay in the start probably
would appear in these two regions as well.
The greatest decrease appears in those re-
gions where a warmer climate can be found,
i.e. the continental Carpathian Basin and
maritime British Isles.

The length of periods when snow cover
exceeds 70 percent (as representing a sub-
stantial coverage) is presented in Figure 8.
Only five out of the eight regions are shown
in this case, as in the Carpathian Basin and
in the British Isles the multi-model mean of
simulated snow cover always remains below

NS¢
SS¢

RCP2.6

NSc
SS¢

RCP4.5

NSc
SS¢

RCP8.5

Fig. 8. The length of the period when snow cover ex-

ceeds 70 percent in 1971-2000 (dark blue), 2021-2050

(green) and 2069-2098 (grey) based on the multi-

model mean for the different regions in the case of

the three RCP scenarios. (Corresponding abbrevia-
tions for the regions are shown in Fig. 1.)

70 percent in the investigated time periods.
This quite high threshold gives the poten-
tial e.g. for skiing, which is one of the most
important determining factors for winter
tourism, and the economic consequences
highlight the key role of such analyses.
Several studies showed (e.g. BREILING, M.
and Cuaramza, P. 1999; Evrsasser, H. and
Messerw, P. 2001; Horkins, D. and MACLEAN,
K. 2014; Damm, A. et al. 2014, 2016; HAANPAX,
S. et al. 2015; DemirocLy, O.C. et al. 2018)
and our results also underpin that climate
change may have a negative effect on skiing,
winter sports and tourism, hence adaptation
will be necessary to sustain these activities.
According to RCP8.5, by the end of the 21
century, substantial snow cover will be only
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in the Scandinavian regions. In the case of
RCP2.6 and RCP4.5, a one-month shorter
snow cover period exceeding 70 percent is
simulated both in northern and southern
Scandinavia. A one-month shrinkage is pro-
jected for boreal Finland also taking into ac-
count RCP2.6, while in the case of RCP4.5
snow coverage will exceed 70 percent only
in January and February by the end of the
21 century; in the historical period it lasted
from December to March. In the Alps and the
Carpathians, snow cover will be less than the
critical threshold value by the end of the 21+
century (except for RCP2.6), and in the Alps
already for 2021-2050 in case of the RCP8.5
scenario. Most of the changes are significant,
especially in 2069-2098.

In the following, two regions are highlighted
where skiing and winter tourism represents an
important sector: the Alps (BEcken, S. and Hay,
J.E. 2007) and southern Scandinavia (https://
archive.nordregio.se/en/Maps/09-Other/Major-
winter-resorts-in-Scandinavia/). In Figure 9
(Alps) and Figure 10 (southern Scandinavia) the
changes of the 10", 50" and 90" percentiles of
snow depth are shown for 2069-2098 compared
to the median of 1971-2000 taking into account
the RCP2.6 and RCP8.5 scenarios. As the differ-
ent RCM simulations are shown here (indicated
by different colours), not only the multi-model
mean, but the range of the RCM simulations
can be assessed, too. The greatest changes
(which are clearly higher in the case of RCP8.5
compared to RCP2.6) on average are projected
for the late cold season, i.e. March and April in
the two selected regions, when there is more
snow and, thus, greater changes are possible.
The 10™ and 50™ percentiles of snow depth
show decrease in every month according to
every RCM simulation, but we note that in the
case of RCP2.6 these changes are small in the
Alps in the ICHEC_CCLM4-8-17 simulation. In
the case of RCP2.6, the 90* percentile of snow
depth will increase, but under the RCP8.5 sce-
nario, almost all simulations show a decrease,
especially in the Alps. Comparing the two pre-
sented regions, the greatest changes are pro-
jected for southern Scandinavia, which may be
connected to that the mean temperature of the

cold period will increase by more than 2.1 °C
according to the simulations, while in the Alps
itis under 1.8 °C. The changes of the difference
between the 10" and 90™ percentiles were also
investigated. We found that overall this range
is projected to be somewhat smaller, especially
in the Alps. In the southern Scandinavian re-
gion there are some months (in late-winter and
early-spring), when an increase occurs, mainly
in the case of the CNRM_RACMO22E simu-
lations. The decrease of this inter-percentile
range indicates that the inter-annual variability
of individual months is also likely to decrease.

Sources of uncertainty

The relative role of the three main sources
of uncertainty is calculated for each month,
variable and region. In Figures 11 and 12
the maximum value of the y-axis (1.0) is the
sum of the range of inter-annual variability
of individual months (the effect of internal
variability on 30-year mean values would be
much smaller), the range between models
and the range between scenarios. Overall, the
choice of the RCP scenario has the smallest
(< 25%) importance (see Figure 11). In gen-
eral, snow depth depends on internal vari-
ability more than the other two factors, espe-
cially in the continental, Carpathian regions.
However, in the Alps from December to
March, the internal variability and the choice
of the model plays an equally important role
in uncertainty, as well as in Scandinavia in
January and February. In the Scandinavian
regions the relative importance of the RCP
scenario is greater in October, November and
April compared to the period from Decem-
ber to March.

In the Alps and the Carpathians, snow
depth and snow coverage showed greater de-
pendence on the RCP scenario than in the case
of snowmelt (see Figure 12). In Finland and
in the Carpathians the scenario’s importance
increases in April and May (14-17%) as the ra-
diative forcing’s effect clearly determines tem-
perature, which plays a key role in snowmelt
processes. Comparing the regions, the great-
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Fig. 9. The 10%, 50" and 90" percentiles of simulated snow depth changes for 2069-2098 compared to the median

values (the 50" percentiles) of 1971-2000 taking into account RCP2.6 (top) and RCP8.5 (bottom) in the Alps. The

vertical lines represent the interval between the 10" and 90" percentiles of projected changes, while the symbols
refer to the changes of the 50* percentile. The different colours (symbols) indicate different GCMs (RCMs).

est role of the scenario occurs in Scandinavia.  snow cover in the Alps or snowmelt in south-
In the case of snow related simulations, the ern Scandinavia), while evaluation showed
choice of the model has a greater role in the  that the overall goodness of simulating pre-
mountainous areas (e.g. snow depth and cipitation depends on topography.
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Fig. 10. The 10%, 50" and 90" percentiles of simulated snow depth changes for 2069-2098 compared to the

median values (the 50" percentiles) of 1971-2000 taking into account RCP2.6 (top) and RCP8.5 (bottom) in

southern Scandinavia. The vertical lines represent the interval between the 10" and 90* percentiles of projected

changes, while the symbols refer to the changes of the 50" percentile. The different colours (symbols) indicate
different GCMs (RCMs).
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Conclusions

Snow-related variables are analysed in this

study based on EURO-CORDEX simulations

focusing on eight sub-regions within Europe.

These selected regions can be characterised by

different climatic conditions, namely, maritime,

continental and boreal. Three RCP scenarios
were taken into account in order to compare
the effects of mitigation.

Based on our investigation, the following
conclusions can be made:

— Compared to the internal variability and the
choice of the RCM, the selection of the sce-
nario has a smaller role in the uncertainty of
projections.

- For the future time periods both the mean
temperature and precipitation total will in-
crease in the cold season in the selected re-
gions according to the multi-model mean
of the RCM simulations. The greatest tem-
perature increase is projected for the boreal
regions, which can be related to arctic am-
plification.

- Snow depth is likely to be less in the future:
the higher the radiative forcing, the more the
relative change of snow depth. The changes
are not linear, i.e. the projected change is
greater by the end of the 21* century com-
pared to the period 2021-2050. The greatest
relative changes are likely to occur in mari-
time British Isles and the lowland areas.

— Snowmelt is projected to start earlier within
the year in most regions, it may already start
in the winter months in Scandinavia for in-
stance.

— Under the RCP8.5 scenario, substantial
snow cover (> 70%) will be present only in
the Scandinavian regions by the late century.
On the one hand, the projected increase of

winter precipitation in Europe, except for the

Mediterranean area (IPCC 2021), may lead to

more snowfall, on the other hand, the fraction

of snow may decrease due to rising tempera-
tures, which also enhance snowmelt. Our re-
sults indicate a decreasing trend in snow-re-
lated parameters, which is in good agreement
with former studies. For example, in northern
Europe a decrease in snowfall is likely to occur,

except for the coldest areas, where an increase
is projected (Ra1saNeN, J. 2016).

Furthermore, because of the later start of
the snowfall season and the increased snow-
melt, snow amount is also likely to decrease
(Ratsanen, J. 2016). DE Vries, H. et al. (2013,
2014) investigated snowfall on Hellmann days
(i.e. when the daily mean temperature is be-
low freezing) in western, central and northern
Europe and found that it is likely to decrease
by 20-50 percent (a decrease of the frequency of
Hellmann days is also projected, by about 75%)
by the end of the 21* century; however, at high-
er elevations the change is not significant. Not
only in Europe, but also in America, a decrease
in the values of snow-related parameters is
likely to occur in general (e.g. Xu, Y. et al. 2019;
McCRrary, R.R. et al. 2022), which may result in
altered runoff conditions (RauscHER, S.A. et al.
2008) and a series of hydrologic changes like
surface and subsurface water storage or stream-
flow (StriLa-WoobpsurN, E.R. et al. 2021).

Skiing and winter tourism will be impos-
sible in regions located more to the south, or
these sectors will have to face great challenges
and find adaptation strategies to the changing
climatic conditions (e.g. Damm, A. et al. 2014;
Joksimovic, M. et al. 2018, MoreNO-GENE, ]. et
al. 2018; SpanDRrE, P. ef al. 2019). Even if snow
management, i.e. snowmaking, is carried out,
then certain weather conditions are still nec-
essary: it has to be sufficiently cold, the wind
speed should not be too high and the wet bulb
temperature also has an impact (Morin, S. et al.
2021). The decrease of snow-related parameters
has several critical effects on other processes
(e.g. energy budget, evaporation, floods) and
sectors (e.g. water management, agriculture,
forestry, energy supply) as well, so mitigation
of climate change should be a paramount goal.

Acknowledgement: Research leading to this paper was
supported by the following sources: the Hungarian
National Research, Development and Innovation
Fund under grants K-129162 and PD138023, and the
National Multidisciplinary Laboratory for Climate
Change (RRF-2.3.1-21-2022-00014). Furthermore, we
thank the CORDEX program for the regional climate
model simulations, and the ECMWF for compiling
the ERA-20C and making it available.



20 Kis, A. and Pongricz, R. Hungarian Geographical Bulletin 72 (2023) (1) 3-22.

REFERENCES

Barnert, T.P., Apam, ].C. and LETTENMAIER, D.P. 2005.
Potential impacts of a warming climate on water
availability in snow-dominated regions. Nature
438. 303-309. Available at https://doi.org/10.1038/
nature04141

Becken, S. and Hay, J.E. 2007. Tourism and Climate
Change: Risks and Opportunities. Clevedon, Channel
View Publication.

BreiLiNG, M. and CHArRAMZzA, P. 1999. The impact of
global warming on winter tourism and skiing: a
regionalised model for Austrian snow conditions.
Regional Environmental Change 1. 4-14. Available at
https://doi.org/10.1007/s101130050003

Brown, 1. 2019. Snow cover duration and extent for
Great Britain in a changing climate: Altitudinal vari-
ations and synoptic-scale influences. International
Journal of Climatology 39. 4611-4626. Available at
https://doi.org/10.1002/joc.6090

Corpora, E., RarragLE, F. and Grorar, F. 2018. Impact
of climate change on snow melt driven runoff tim-
ing over the Alpine region. Climate Dynamics 51.
1259-1273. Available at https://doi.org/10.1007/
s00382-016-3331-0

Damwm, A., KOBERL, ]. and PRETTENTHALER, F. 2014. Does
artificial snow production pay under future climate
conditions? A case study for a vulnerable ski area
in Austria. Tourism Management 43. 8-21. Available
at https://doi.org/10.1016/j.tourman.2014.01.009

DamwMm, A., GreuerLL, W., LanpGreN, O. and
PRETTENTHALER, F. 2016. Impacts of +2 °C global
warming on winter tourism demand in Europe.
Climate Services 7. 31-46. Available at https://doi.
org/10.1016/j.cliser.2016.07.003

DemirocLu, O.C., Dannevig, H. and AaLt, C. 2018.
Climate change acknowledgement and responses
of summer (glacier) ski visitors in Norway.
Scandinavian Journal of Hospitality and Tourism 18.
(4): 419-438. Available at https://doi.org/10.1080/1
5022250.2018.1522721

Dk Vrigs, H., Haarsma, R.J. and Hazerecer, W. 2013.
On the future reduction of snowfall in western and
central Europe. Climate Dynamics 41. 2319-2330.
Available at Available at https://doi.org/10.1007/
500382-012-1583-x

Dk Vries, H., LENDERINK, G. and VAN MEIJGAARD,
E. 2014. Future snowfall in western and central
Europe projected with a high-resolution regional
climate model ensemble. Geophysical Research
Letters 41. 4294-4299. Available at https://doi.
org/10.1002/2014GL059724

Ersasser, H. and Messerwr, P. 2001. The vulnerability
of the snow industry in the Swiss Alps. Mountain
Research and Development 21. (4): 335-339. Available at
https://doi.org/10.1659/0276-4741(2001)021[0335: TV
OTSI]2.0.CO;2

FonTRODONA BACH, A., VAN DER SCHRIER, G., MELSEN,
L.A., KLeiNn Tank, A.M.G. and TeuLINng, A.]. 2018.
Widespread and accelerated decrease of observed
mean and extreme snow depth over Europe.
Geophysical Research Letters 45. 12312-12319.
Available at https://doi.org/10.1029/2018 GL079799

Frel, P., KorrLarski, S., LINIGER, M.A. and ScHAR, C.
2018. Future snowfall in the Alps: projections based
on the EURO-CORDEX regional climate models.
The Cryosphere 12. 1-24. Available at https://doi.
org/10.5194/tc-12-1-2018

HaanpAA, S., Junora, S. and LANDAUER, M. 2015.
Adapting to climate change: Perceptions of vulner-
ability of down-hill ski area operators in Southern
and Middle Finland. Current Issues in Tourism 18.
(10): 966-978. Available at https://doi.org/10.1080/
13683500.2014.892917

HarrorLp, A.A., MororcH, N.P., MusseLmaN, K.N.,
BaLrgis, R.C., KirRcHNER, P.B., Litvak, M. and Brooks,
P.D. 2015. Soil moisture response to snowmelt tim-
ing in mixed-conifer subalpine forests. Hydrological
Processes 29. 2782-2798. Available at https://doi.
org/10.1002/hyp.10400

Hawkins, E. and Surton, R. 2009. The potential
to narrow uncertainty in regional climate pre-
dictions. Bulletin of the American Meteorological
Society 90. (8): 1095-1108. Available at https://doi.
org/10.1175/2009BAMS2607.1

Horkins, D. and Mactean, K. 2014. Climate change
perceptions and responses in Scotland’s ski indus-
try. Tourism Geographies 16. (3): 400—-414. Available
at https://doi.org/10.1080/14616688.2013.823457

IPCC 2013. Corrins, M., KnutTI, R., ARBLASTER,
J., DuFrEsNE, J.-L., Ficaerer, T., FRIEDLINGSTEIN,
P., Gao, X., Gurowski, W.]., Jouns, T., KRINNER,
G., SHoNGWE, M., TeBaLDI, C., WEAVER, A.]. and
WEenNER, M. 2013. Long-term climate change:
Projections, commitments and irreversibility. In
Climate Change 2013: The Physical Science Basis.
Contribution of Working Group I to the Fifth Assessment
Report of the Intergovernmental Panel on Climate
Change. Eds.: Stocker, T.F., QIN, D., PLATTNER, G.-
K., TienoR, M., ALLEN, S.K., BoscHUNG, ]., NAUELS,
A, Xi1a, Y., Bex, V. and MipGLey, P.M., Cambridge,
UK and New York, USA, Cambridge University
Press.

IPCC 2019. IPCC Special Report on the Ocean and
Cryosphere in a Changing Climate. Eds.: PORTNER,
H.-O., RoBerTs, D.C., MassoN-DELMOTTE, V., ZHAI,
P., TioNnoRr, M., PoLoczanska, E., MINTENBECK, K.,
ArLEGRiA, A., Nicoral, M., Okem, A., PeTzoLp, J.,
Rama B. and WEYer, N.M., Cambridge, UK and
New York, USA, Cambridge University Press.

IPCC 2021. Summary for policymakers. In Climate
Change 2021: The Physical Science Basis. Contribution
of Working Group I to the Sixth Assessment Report
of the Intergovernmental Panel on Climate Change.
Eds.: MassoNn-DeLMoTTE, V., ZHAL P., P1rANI, A.,


https://www.sciencedirect.com/science/article/abs/pii/S0261517714000107?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2405880715300297?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2405880715300297?via%3Dihub
https://www.tandfonline.com/doi/full/10.1080/15022250.2018.1522721
https://www.tandfonline.com/doi/full/10.1080/15022250.2018.1522721
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014GL059724
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014GL059724
https://doi.org/10.1659/0276-4741(2001)021[0335:TVOTSI]2.0.CO;2
https://doi.org/10.1659/0276-4741(2001)021[0335:TVOTSI]2.0.CO;2
https://doi.org/10.5194/tc-12-1-2018
https://doi.org/10.5194/tc-12-1-2018
https://doi.org/10.1080/13683500.2014.892917
https://doi.org/10.1080/13683500.2014.892917
https://doi.org/10.1002/hyp.10400
https://doi.org/10.1002/hyp.10400
https://doi.org/10.1175/2009BAMS2607.1
https://doi.org/10.1175/2009BAMS2607.1
https://doi.org/10.1080/14616688.2013.823457

Kis, A. and Pongricz, R. Hungarian Geographical Bulletin 72 (2023) (1) 3-22. 21

ConnNors, S.L., PiaN, C., BERGER, S., Caup, N., CHEN,
Y., GoLpraRrs, L., Gomis, M.1.,, Huang, M., LErTzeLL,
K., Lonnoy, E., MattheEws, J.B.R., Mavcock, T.K,,
WarterrieLp, T., YeELEk¢r, O., Yu, R. and Znov,
B., Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA, 3-32,
D0i:10.1017/9781009157896.001

Jacos, D., PeTERSEN, J., EGGERT, B., AL1AS, A.,
CurisTeENSEN, O.B., Bouwer, L.M., BRaun, A., COLETTE,
A., DEqQug, M., Georaievski, G., GEorGcorouLou, E.,
Gosiet, A., MenuT, L., NikuLIN, G., HAENSLER, A.,
HempeLmanN, N., Jones, C., KeuLer, K., Kovars, S.,
KRONER, N., KoTtLARSK], S., KRIEGSMANN, A., MARTIN,
E., van MEerjcaarp, E., MoseLey, C., PFEIFER, S.,
PreEUSCHMANN, S., RADERMACHER, C., RADTKE, K.,
Recuip, D., RounseveLL, M., SAMUELSsON, P., SomorT,
S., Soussana, J-F., Teicamann, C., VALENTINI, R.,
VauTtarp, R., WEBER, B. and Yiou, P. 2014. EURO-
CORDEX: New high-resolution climate change
projections for European impact research. Regional
Environmental Change 14. 563-578. Available at
https://doi.org/10.1007/s10113-013-0499-2

Jeong, D.I. and SusHama, L. 2018. Projected changes
to extreme wind and snow environmental loads for
buildings and infrastructure across Canada. Sustain
Cities and Society 36. 225-236. Available at http://
dx.doi.org/10.1016/j.scs.2017.10.004

Joksimmovic, M., Sasic, D., Vujpinovic, S., Goiic, R.
and Gajic, M. 2018. Duration of the snow cover and
the need for artificial snow — A challenge for man-
agement in ski-centres of Serbia. In Climate Change
Adaptation in Eastern Europe. Eds.: FiLno, W.L., Trsic,
G. and FiLirovic, D., Cham, Springer. Available at
https://doi.org/10.1007/978-3-030-03383-5_10

Kis, A. and PongrAcz, R. 2021. The role of tempera-
ture and the NAO index in the changing snow-
related variables in European regions in the period
1900-2010. Hungarian Geographical Bulletin 70. (4):
325-337. Doi: 10.15201/hungeobull.70.4.3

KitzBerGER, T., FAaLk, D.A., WESTERLING, A. and
SwernaMm, T.W. 2017. Direct and indirect climate
controls predict heterogeneous early-mid 21+
century wildfire burned area across western
and boreal North America. PLoS One 12. (12):
€0188486. Available at https://doi.org/10.1371/jour-
nal.pone.0188486

KreiN, G., Vitassg, Y., Rixen, C., Marty, C. and REBETEZ,
M. 2016. Shorter snow cover duration since 1970 in
the Swiss Alps due to earlier snowmelt more than
to later snow onset. Climatic Change 139. 637-649.
Available at https://doi.org/10.1007/s10584-016-
1806-y

KrasTting, J.P., Broccor1, A.]., Dixon, K.W. and
Lanzantg, J.R. 2013. Future changes in Northern
Hemisphere snowfall. Journal of Climate 26.
7813-7828. Available at https://doi.org/10.1175/
JCLI-D-12-00832.1

L1, Y., Tao, H,, Su, B., Kunpewicz, Z.W. and Jiang, T.
2019. Impacts of 1.5 °C and 2 °C global warming on
winter snow depth in Central Asia. Science of the Total
Environment 651. 2866-2873. Available at https://doi.
0rg/10.1016/j.scitotenv.2018.10.126

Magrkg, T., Hanzer, F., OLers, M. and Strasser, U.
2018. Simulation of past changes in the Austrian
snow cover 1948-2009. Journal of Hydrometeorology
19. 1529-1545. Available at https://doi.org/10.1175/
JHM-D-17-0245.1

Martiu, M., PeTitTA, M., NoTARNICOLA, C. and ZEBISCH,
M. 2020. Evaluating snow in EURO-CORDEX
regional climate models with observations for the
European Alps: Biases and their relationship to
orography, temperature, and precipitation mis-
matches. Atmosphere 11. 46. Available at https://doi.
org/10.3390/atmos11010046

McCrary, R.R., Mearns, L.O., HucHEis, M., BINER,
S. and Bukovsky, M.S. 2022. Projections of North
American snow from NA-CORDEX and their uncer-
tainties, with a focus on model resolution. Climatic
Change 170. 20. Available at https://doi.org/10.1007/
$10584-021-03294-8

MoRreNoO-GENE, J., SANcHEZ-PuLipo, L., CRISTOBAL-
Fransy, E. and Daries, N. 2018. The economic sus-
tainability of snow tourism: The case of ski resorts in
Austria, France, and Italy. Sustainability 10. (9): 3012.
Available at https://doi.org/10.3390/su10093012

MoriN, S., Smscorrts, R., Francois, H., CARMAGNOLA,
C.M., ABEGG, B., DEmirocGLu, O.C., Pons, M.,
SouBEYROUX, J-M., LArAYESsE, M., FRANKLIN, S.,
Griurrrts, G., Kitg, D., HorrLER, A.A., GEORGE, E.,
BuontEmPO, C., ALMOND, S., Dusors, G. and Cauchy,
A. 2021. Pan-European meteorological and snow
indicators of climate change impact on ski tourism.
Climatic Services 22.100215. Available at https://doi.
org/10.1016/j.cliser.2021.100215

Mubryk, L., SANTOLARIA-OTIN, M., KRINNER, G.,
MinNEcoz, M., DerkseN, C., BRuteL-VuiLmer, C.,
Brapy, M. and Essery, R. 2020. Historical Northern
Hemisphere snow cover trends and projected
changes in the CMIP6 multi-model ensemble. The
Cryosphere 14. 2495-2514. Available at https://doi.
org/10.5194/tc-14-2495-2020

Nero, A.A.M., N1u, G-Y., Roy, T., TyLer, S. and
TrocH, P.A. 2020. Interactions between snow
cover and evaporation lead to higher sensitivity of
streamflow to temperature. Communications Earth
and Environment 1. 56. Available at https://doi.
org/10.1038/543247-020-00056-9

Notarnicora, C. 2020. Hotspots of snow cover
changes in global mountain regions over 2000-2018.
Remote Sensing of Environment 243.111781. Available
at https://doi.org/10.1016/j.rse.2020.111781

O’GormaN, P.A. 2014. Contrasting responses of mean
and extreme snowfall to climate change. Nature
512. 416-418. Available at https://doi.org/10.1038/
nature13625


https://doi.org/10.1007/s10113-013-0499-2
https://doi.org/10.1007/978-3-030-03383-5_10
https://doi.org/10.1007/978-3-030-03383-5_10
https://doi.org/10.1007/978-3-030-03383-5_10
https://doi.org/10.1007/978-3-030-03383-5_10
https://doi.org/10.1007/978-3-030-03383-5_10
https://doi.org/10.1007/978-3-030-03383-5_10
https://doi.org/10.1371/journal.pone.0188486
https://doi.org/10.1371/journal.pone.0188486
https://doi.org/10.1007/s10584-016-1806-y
https://doi.org/10.1007/s10584-016-1806-y
https://doi.org/10.1175/JCLI-D-12-00832.1
https://doi.org/10.1175/JCLI-D-12-00832.1
https://doi.org/10.1016/j.scitotenv.2018.10.126
https://doi.org/10.1016/j.scitotenv.2018.10.126
https://doi.org/10.1175/JHM-D-17-0245.1
https://doi.org/10.1175/JHM-D-17-0245.1
https://doi.org/10.3390/atmos11010046
https://doi.org/10.3390/atmos11010046
https://doi.org/10.1007/s10584-021-03294-8
https://doi.org/10.1007/s10584-021-03294-8
https://doi.org/10.3390/su10093012
https://doi.org/10.1016/j.cliser.2021.100215
https://doi.org/10.1016/j.cliser.2021.100215
https://doi.org/10.5194/tc-14-2495-2020
https://doi.org/10.5194/tc-14-2495-2020
https://doi.org/10.1038/s43247-020-00056-9
https://doi.org/10.1038/s43247-020-00056-9
https://doi.org/10.1016/j.rse.2020.111781
https://doi.org/10.1038/nature13625
https://doi.org/10.1038/nature13625

22 Kis, A. and Pongricz, R. Hungarian Geographical Bulletin 72 (2023) (1) 3-22.

PeNgG, S., P1ao, S., Ciais, P., Fang, J. and Wang, X.
2010. Change in winter snow depth and its impacts
on vegetation in China. Global Change Biology 16.
3004-3013. Available at https://doi.org/10.1111/
j-1365-2486.2010.02210.x

Piazza, M., Bog, J., TErrAY, L., Pacg, C., SANCHEZ-
Gowmez, E. and Diqui, M. 2014. Projected 21+
century snowfall changes over the French Alps
and related uncertainties. Climatic Change 122.
583-594. Available at https://doi.org/10.1007/
510584-013-1017-8

Poui, P., Herssacu, H., Deg, D.P., BErrisrorp, P.,
Simmons, A.J., Vitart, F., Larovaux, P., TaN,
D.G.H., Peusgy, C., Tuéraur, J-N., TREMOLET, Y.,
Hoéwm, E.V., BonaviTa, M., IsakseN, L. and FIsHER,
M. 2016. ERA-20C: An atmospheric reanalysis of
the twentieth century. Journal of Climate 29. (11):
4083-4097. Available at https://doi.org/10.1175/
JCLI-D-15-0556.1

RaisaneN, J. 2016. Twenty-first century changes
in snowfall climate in Northern Europe in
ENSEMBLES regional climate models. Climate
Dynamics 46. 339-353. Available at https://doi.
org/10.1007/s00382-015-2587-0

RauscHER, S.A., ParL, J.S., DirrenBauGH, N.S. and
BeneDETTI, M.M. 2008. Future changes in snow-
melt-driven runoff timing over the western US.
Geophysical Research Letters 35. L16703. Available at
https://doi.org/10.1029/2008GL034424

Scumucki, E., Marty, C., Fierz, C., WEINGARTNER, R.
and LenNiNG, M. 2017. Impact of climate change
in Switzerland on socio-economic snow indices.
Theoretical and Applied Climatology 127. 875-889.
Available at https://doi.org/10.1007/s00704-015-
1676-7

StriLA-WoobpBurN, E.R., RHoADES, A.M., HATCHETT,
B.J., HuNing, L.S., Szinag, J., Tacug, C., Nico, P.S.,
FeLoman, D.R., Jones, A.D., Corrins, W.D. and
KaaTtz, L. 2021. A low-to-no snow future and its
impacts on water resources in the western United
States. Nature Reviews Earth and Environment 2.
800-819. Available at https://doi.org/10.1038/
543017-021-00219-y

Soncini, A. and Bocchiora, D. 2011. Assessment of
future snowfall regimes within the Italian Alps us-
ing general circulation models. Cold Regions Science
and Technology 68. 113-123. Available at https://doi.
org/10.1016/j.coldregions.2011.06.011

SpaNDRE, P., Francois, H., VERDAILLIE, D., LAFAYSSE,
M., DiqQug, M., Eckert, N., GEORGE, E. and MoRrIN, S.
2019. Climate controls on snow reliability in French
Alps ski resorts. Scientific Reports 9. 8043. Available
at https://doi.org/10.1038/s41598-019-44068-8

STEIGER, R., ScorT, D., ABEGG, B., Pons, M. and AaLL,
C. 2017. A critical review of climate change risk
for ski tourism. Current Issues in Tourism 22. (11):
1343-1379. Available at https://doi.org/10.1080/136
83500.2017.1410110

TERZAGO, S., VON HARDENBERG, J., Parazzi, E. and
ProveEnzaLE, A. 2017. Snow water equivalent in
the Alps as seen by gridded data sets, CMIP5
and CORDEX climate models. The Cryosphere 11.
1625-1645. Available at https://doi.org/10.5194/
tc-11-1625-2017

Tuackeray, C.W. and Frercuer, C.G. 2016. Snow
albedo feedback: Current knowledge, importance,
outstanding issues and future directions. Progress
in Physical Geography 40. (3): 392—408. Available at
https://doi.org/10.1177/0309133315620999

vAN VUuureN, D.P., EDmonDs, J., Kainuma, M., Rianr,
K., THomson, A., Hisearp, K., Hurtt, G.C., KrAM, T,
KRrey, V., LAMARQUE, J-F., Masui, T., MEINSHAUSEN,
M., Nekicenovic, N., SmitH, S.J. and Rosg, S.K.
2011. The representative concentration pathways:
an overview. Climatic Change 109. 5-31. Available at
https://doi.org/10.1007/s10584-011-0148-z

WURzER, S., Jonas, T., Wever, N. and LEaNING, M.
2016. Influence of initial snowpack properties on
runoff formation during rain-on-snow events.
Journal of Hydrometeorology 17.1801-1815. Available
at https://doi.org/10.1175/JHM-D-15-0181.1

Xu, Y., Jones, A. and Raoabes, A. 2019. A quantitative
method to decompose SWE differences between
regional climate models and reanalysis datasets.
Scientific Report 9. 16520. Available at https://doi.
org/10.1038/s41598-019-52880-5

ZHANG, . 2005. Warming of the arcticice-ocean system
is faster than the global average since the 1960s.
Geophysical Research Letters 32. L19602. Available at
https://doi.org/10.1029/2005GL024216

ZHANG, Y., WANG, S., BARR, A.G. and Brack, T.A. 2008.
Impact of snow cover on soil temperature and its
simulation in a boreal aspen forest. Cold Regions
Science and Technology 52. (3): 355-370. Available
at https://doi.org/10.1016/j.coldregions.2007.07.001


https://doi.org/10.1111/j.1365-2486.2010.02210.x
https://doi.org/10.1111/j.1365-2486.2010.02210.x
https://doi.org/10.1007/s10584-013-1017-8
https://doi.org/10.1007/s10584-013-1017-8
https://doi.org/10.1175/JCLI-D-15-0556.1
https://doi.org/10.1175/JCLI-D-15-0556.1
https://doi.org/10.1007/s00382-015-2587-0
https://doi.org/10.1007/s00382-015-2587-0
https://doi.org/10.1029/2008GL034424
https://doi.org/10.1007/s00704-015-1676-7
https://doi.org/10.1007/s00704-015-1676-7
https://doi.org/10.1038/s43017-021-00219-y
https://doi.org/10.1038/s43017-021-00219-y
https://doi.org/10.1016/j.coldregions.2011.06.011
https://doi.org/10.1016/j.coldregions.2011.06.011
https://doi.org/10.1038/s41598-019-44068-8
https://doi.org/10.1080/13683500.2017.1410110
https://doi.org/10.1080/13683500.2017.1410110
https://doi.org/10.5194/tc-11-1625-2017
https://doi.org/10.5194/tc-11-1625-2017
https://doi.org/10.1177/0309133315620999
https://doi.org/10.1007/s10584-011-0148-z
https://doi.org/10.1175/JHM-D-15-0181.1
https://doi.org/10.1038/s41598-019-52880-5
https://doi.org/10.1038/s41598-019-52880-5
https://doi.org/10.1029/2005GL024216
https://doi.org/10.1016/j.coldregions.2007.07.001

DOI: 10.15201/hungeobull.72.1.2 Hungarian Geographical Bulletin 72 2023 (1) 23-40.

The challenges of commercial mountaineering on the highest
Volcanic Seven Summit, the Ojos del Salado

BarLizs NAGY!, Addm IGNECZI?, ILona KOVACS-SZEKELY?, SesastiaAn RUIZ PEREIRAY,
GABor MIHAJLIKS, PiTer FELKAI® and LAszLé6 MARI!

Abstract

Commercial mountaineering has gained widespread popularity in recent decades. Global mountaineering chal-
lenges — e.g., the Seven Summits challenge to climb the highest summit of each continent — amplify this process,
and also raise the profile of individual destinations. The highest volcano on the Earth, the Ojos del Salado in the
Dry Andes (Chile/Argentina) is featured in two of the major challenges (Seven Second Summits, Volcanic Seven
Summits). Thus, it is a prime extreme outdoor tourism destination. The relative ease of access and the non-technical
nature of the ascent have also contributed to the increasing volume of tourism. However, our observations about
commercial mountaineering practices reveal surprisingly low success rates on the summit. Based on data from
our decade-long environmental monitoring programme and our field experiences,, we attribute this to the extreme
environment and landscape of the mountain (e.g., cold and dry climate, strong winds, topographical situation,
loose surface material), scarce mountaineering facilities, and potential misjudgements by inexperienced climbers.

Keywords: Ojos del Salado, Andes, outdoor tourism, commercial mountaineering, extreme environment,
extreme landscape
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Introduction mountaineering has been increasing stead-
ily during the last few decades. As the vast
majority amateur mountaineers use commer-

cial tour operators, high altitude mountain

The meaning of mountaineering has evolved
significantly during the 20" century; from a

form of elite activity —i.e. climbing a moun-
tain with as little outside help as possible — to
a wide-ranging term encompassing climbing,
via-ferrata, backpacking, trekking and hiking
in mountainous regions (Arorro, M. 2017).
Due to the increasing popularity of outdoor
sports and the growing availability of extreme
travel destinations, the volume of amateur

trekking and climbing represents a strongly
emerging new form of tourism (JoHNSTON,
B.R. and Epwarps, T. 1994; Arorro, M. 2017).

Widely known global mountaineering
challenges have been playing a key role in
the popularisation of professional and semi-
professional mountaineering (HamrLr, M.
2012; RoMERO, ]J. 2014; BuckingHAM, E. 2015).
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A classic example is the Seven Summits
challenge to climb the highest summit of
each continent (Table 1, column 2-3), which
was proposed in 1988 (Bass, M. et al. 1988;
BeLy, S. 2000). Newer mountaineering chal-
lenges are also emerging, e.g., the Seven
Second Summits challenge to climb the
second highest point of each continent (see
Table 1, column 4-5) (Horrer, M. 2012),
and the Volcanic Seven Summits to climb
the highest volcanoes on all the continents
(Table 1, column 6-7). The latter was pro-
posed in 1999 and first completed in 2011
(ANDALKAR, A. 1999; CaIrNs, S. 2020; TRAVER,
M. 2020; ROHNFELDER, A. 2021; STONE, ]. 2022).
Although several of these summits are
technically, physically, and/or financially de-
manding to climb (e.g., Mount Everest, Vinson
Massif), others are more accessible for ama-
teurs and hiking enthusiasts (e.g., Aconcagua,
Kilimanjaro, Puncak Jaya). Hence, while only
a few hundred people have completed one of
these challenges (JurcaLsky, E. and KiksTra,
H. 2016), the popularity of accessible and non-
technical - i.e. no specialised mountaineering
techniques and equipment required — summit
challenge locations has skyrocketed due to the
achievement and perceived prestige of climb-
ing such a peak (NUsser, M. and DaMmg, J. 2015).
Although this brings economic benefits, there
are growing concerns about the increased en-
vironmental strain on fragile high-mountain
environments (Jounston, B.R. and Epwarps,
T. 1994; Marek, A. and Wieczorek, M. 2015).

The highest peak of the Volcanic Seven
Summits — i.e. the highest volcano on the
Earth - is the Ojos del Salado (6,893 m a.s.L.)
in the Dry Andes on the border of Chile and
Argentina. This peak, first climbed in 1937
(CartER, H.A. 1957), is also included in the
Second Seven Summits challenge, which makes
it a prime target for amateur mountaineers
and outdoor enthusiasts. The Ojos del Salado
boasts easy access on the Chilean side (used by
>90% of the climbers), moderate altitude com-
pared to an 8,000 m high peak (while still being
the highest peak in its category), no significant
ice coverage (Nagy, B. et al. 2019), no volcanic
activity, and no significant danger from falling
due to exposed rock faces. Most of the ascent
is achieved by trekking up on a footpath criss-
crossing a steep scree slope, while only the last
30-40 m involves exposed climbing through
a steep couloir and a ridge. However, holds
and supports are abundant, and fixed ropes
are also available to assist this last part of the
ascent. These characteristics usually indicate
a relatively easy ascent that is achievable for
a wide-variety of prospective climbers, e.g.,
people without significant mountaineering and
outdoor experience (Doran, A. and PoMFreT,
G. 2019). Due to these factors, the Ojos del
Salado gained considerable fame and popular-
ity in recent decades and attracts an increasing
number of climbers.

However, the extreme environment of the
mountain (e.g., it is one of the driest region
of the Earth) is challenging for a lot of climb-

Table 1. Summits included in the different , Seven challenges”

Seven Summits Seven Second Summits Volcanic Seven Summits
Continent Name Height, Name Height, Name Height,
m m m

Asia Mount Everest 8,848 K2 8,611 Damavand 5,671
South America | Aconcagua 6,962 Ojos del Salado 6,893 Ojos del Salado 6,893
North America | Denali 6,194 Mount Logan 5,959 Pico de Orizaba | 5,636
Africa Kilimanjaro 5,895 Mount Kenya 5,199 Kilimanjaro 5,895
Europe Elbrus 5,642 Dykh-Tau 5,205 Elbrus 5,642
Europe* Mont Blanc 4,810 Monte Rosa 4,634 Etna 3,357
Antarctica Vinson Massif 4,892 Mount Tyree 4,852 Mount Sidley 4,282
Australasia Puncak Jaya 4,884 Puncak Mandala 4,760 Mount Giluwe 4,367

*The highest summits for Europe vary among different listings, depending on how the boundary between

Europe and Asia is defined.
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ers —many of whom are unexperienced —and
contributes to a very low success rate (below
~ 30%) of reaching the summit. This causes
concerns about the sustainability of the busi-
ness model of private tour operators, and also
about the health and safety of climbers, espe-
cially if tourist numbers increase any further.
Increasing tourism also leads to significant en-
vironmental degradation, especially in highly
vulnerable extreme environments. Thus, the
Ojos del Salado is a prime location to investi-
gate the relationship between mountaineering
tourism and the vulnerable environment of
high-altitude mountains. Furthermore, con-
clusions learned on the Ojos del Salado are
directly transferable to other high-altitude
desert volcanoes in the Dry Andes (e.g.,
Llullaillaco, Socompa, Bonete, Pissis, Cerro
Incahuasi) that are expected to see an in-
creased number of visitors in the near future.
In this paper, we build on our decade long
field experience on the Ojos del Salado (be-
tween 2008 and 2022) and the results of our
environmental monitoring programme (NAGy,
B. et al. 2019) to explore the effects of the ex-
treme environment on commercial mountain-
eering activities and vice versa. We place a
special emphasis on the environmental condi-
tions/hazards that hinder successful summit
ascents, the potential for environmental deg-
radation due to mountaineering tourism, and
provide suggestions about good mountaineer-
ing practices on the Ojos del Salado. We pro-
pose that these issues are relevant to a wide
range of stakeholders, including academics
(both in the natural and social sciences), poli-
cymakers, tour operators and climbers.

Geographical background

The Dry Andes is about a 1,000 km long
section of the Andes, mostly located within
Chile, Argentina, and Bolivia. The Ojos del
Salado is the highest of several — mostly vol-
canic — peaks that rise above 6,000 m a.s.1.
from the Puna de Atacama, i.e. a vast, high
altitude (~ 4,000 m a.s.l.), and mostly unin-
habited plateau in the Dry Andes (Figure 1).

The climate of these peaks and their vicin-
ity is extremely harsh as they fall within the
hyper-arid Andean Arid Diagonal, where
precipitation — even at the highest altitudes
— remains below 100 mm/year due to oro-
graphic and oceanic blocking (Amman, C.
et al. 2001; HoustoN, J. and HarTLEY, A.].
2003). Furthermore, the spatiotemporal dis-
tribution of the precipitation is highly sporad-
ic and any snowpack sublimates in a matter
of weeks — at the most — in the dry and windy
environment (VuiLLg, M. and Ammanny, C.
1997; VuiLLe, M. 1999). Hence, the climatic
snowline is at an extremely high altitude of
~ 7,000 m a.s.l. — the highest on Earth — just
above the tallest summits (CLarperToN, C.M.
1994; Kur, C. et al. 2002; GrosjeaN, M. et al.
2007), which prevents the formation of gla-
ciers and perennial ice coverage. However,
some ice can be found underground in the
permafrost (i.e. ground with temperatures
below 0 °C for at least two continuous years)
above 5,000-5,500 m a.s.l. (Gruskg, S. 2012;
Gyorur, D.F. et al. 2019; Naacy, B. et al. 2019,
2020). During summer months, the melting
permafrost feeds a few small transient ponds
above 6,000 m a.s.l. on the Ojos del Salado
(Aszaros, J.M. et al. 2020a, b). Due to these
extreme conditions, the region has been used
as a Mars analog site by several studies (e.g.,
DE Siva, S.L. et al. 2010, 2013; Favaro, E.A.
et al. 2020; KereszTuri, A. et al. 2020, 2022).

Historical overview of mountaineering on
the Ojos del Salado

Based on historical information, and our own
experiences since 2008, we delineate 4 stages
(periods) of mountaineering and mountain-
eering tourism on the Ojos del Salado:
Period I. After the first expeditions in the
mid-20" century, the 1980s and 1990s were
characterised by low volume occasional
uncommercialised mountaineering endeav-
ours. In April, 1984 a helicopter of the Anglo-
American Mining Co. of South Africa crashed
on the mountain during a mining survey. As
part of the salvage operations, bulldozers
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Fig 1. The Ojos del Salado, viewed from the Puna de Atacama plateau (February, 2016). Our climate monitor-

ing sites, the normal mountaineering route, and the locations of several vehicular world records are indicated.

The map inset shows the main camps (triangle) and the sites of included in our environmental monitoring
program (cross). The nearest human settlement is ~ 150 kms away.
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were used to create a dirt road — reaching
5,900 m a.s.l. - which was used to transport
heavy equipment and a double container
(Refugio Tejos/Tejos Camp at 5,830 m a.s.l.)
serving as a base of operations (Photo 1). This
access route is still in use today.

Period II. In 2004, the Aventurismo tour
operator company got concession from the
Chilean government for the Chilean side of
the Ojos del Salado. The company was respon-
sible for the development and maintenance of
three camp sites located along the approach
to the Ojos del Salado: Camp Laguna Verde
(4,350 m a.s.l.), Camp Atacama (5,260 m a.s.l.),

Camp Tejos (5,830 m a.s.l.) (see Photo 1). They
provided communal dome tents, field radios,
waste collection, and a mountain rescue ser-
vice equipped with portable hyperbaric bags
and oxygen canisters. These safety and com-
fort facilities contributed to the increasing vol-
ume of tourism on the Ojos del Salado, which
was designated as a zone of special environ-
mental/touristic interest (ZOIT: Zonas de
Interés Turistico) in 2006 (Servicio Nacional de
Turismo, 2006). The annual number of climb-
ers were around 300-500 during this period.

Period 11I. After the Aventurismo conces-
sion ended in 2015, all the aforementioned

Tejos\containe
j0aTejos|(i1984)=%

Apacheta hut
Refugio Apacheta (2017)

Atacama container

- iﬁfuqmmamma (1982)

Photo 1. Mountaineering camps on the Chilean side of the Ojos del Salado. a = Tejos Camp at 5,830 m a.s.1. in February,
2020; b = Atacama Camp at 5,260 m a.s.l. in March, 2018; ¢ = Laguna Verde Base Camp at 4,350 m a.s.l. in January,
2010, dome tents provided by Aventurismo during the concession period (between 2004 and 2015) are visible.



28 Nagy, B. et al. Hungarian Geographical Bulletin 72 (2023) (1) 23—40.

services and facilities on the mountain were
discontinued. Hence, since 2015 the Ojos del
Salado is an independent mountaineering
destination, i.e. it is possible to access and
climb the summit independently and with-
out any compulsory fees. However, the lack
of infrastructure also hinders independent
commercial operators. During this period,
which lasted about 34 years, visitor numbers
stagnated at about 400-500 person per year.
Period IV. In 2018, paving the National
Highway 31 between Chile and Argentina
was completed. This road provides direct
and quick access to the Laguna Verde Camp.
Meanwhile, most facilities on the mountain
— except organised mountain rescue — were
re-established by independent tour opera-
tors. The majority of tour groups started us-
ing 4WD vehicles to ferry equipment and
supplies (and sometimes climbers) up the
Tejos Camp at 5,830 m a.s.l. Tourism became
highly concentrated in time, about 90 per-
cent of the 500-600 annual visitors (pre-covid
terminus) come in January and February.
This is causing environmental strain — e.g.,
the quick degradation of the campsites —
and raising the risk of accidents (MaRex, A.
and Wieczorex, M. 2015). Meanwhile, there
is still no enhanced environmental protec-
tion from the government, e.g., the nearby
Nevado Tres Cruces National Park (estab-
lished in 1994) does not cover the area.

Methods

Within the framework of our climate- and en-
vironmental monitoring programme which
started in 2008 (http://permachile.com),
we have gathered a significant amount of
quantitative data about the environmental
conditions — such as temperature, aridity,
wind - that can affect and potentially limit
commercial mountaineering activities in the
region. Our data collection strategy focuses
on the monitoring of permafrost and ground
ice in every major environmental zone of the
region. Thus, measuring ground temperature
and humidity, using data loggers (HOBO Pro

v2; operation range: —40 °C to 70 °C, accuracy:
£0.21 °C), is our key activity on the field
(Nagy, B. et al. 2019). Our loggers are buried
at different depths (10-60 cm) and at several
locations between the elevations of 4,550 and
6,893 m a.s.l. (see Figure 1). The same data log-
gers are also used to record air temperature
and humidity at two locations, near the Tejos
Camp (though at the slightly higher elevation
of 6,000 m a.s.l.), and on the Ojos del Salado
summit (see Figure 1). To investigate wind
speed and its capacity to transport sediment,
we installed sediment-traps at 5,200 m and
6,000 m a.s.l. — near the Atacama and Tejos
Camps respectively (see Figure 1). We also
installed and operated a mobile meteorolog-
ical station while staying at the Tejos Camp
between 11-14, February, 2016, to measure
radiation and energy balance, wind speed and
direction, air temperature, air humidity, and
dew formation. Besides, in-situ measurements
and sampling, we also utilise satellite imagery
— Landsat 7 ETM+, Landsat 8 OLI, and MO-
DIS (Moderate Resolution Spectro-radiome-
ter) — to survey the sporadic snow coverage
(Nagy, B. et al. 2019).

Since 2008, our team — collectively — spent
10 summer climbing seasons (in 2008, 2010,
2012, 2014, 2016, 2018, 2019, 2020, 2022, 2023)
on the Ojos del Salado, reaching the summit
9 times. A key difference between our pres-
ence and the activities of commercial tours
is that we spend around 4 weeks — of which
about 2 weeks is in the highest regions (i.e.
above 5,800 m a.s.l.) — on the mountain con-
tinuously, whereas commercial tours typical-
ly spend about 1 week on the Ojos del Salado.
This has provided us ample opportunity to
interact with several commercial tours per
climbing season and observe their activities.
Hence, besides our numerical data, we can
also rely on our extensive field experience on
the mountain to evaluate — within the con-
text of our environmental data — the common
practices and mountaineering strategies of
commercial tour operators. We also use offi-
cial records from the Chilean Border Agency
(DIFROL: Direccion Nacional de Fronteras y
Limites del Estado) and the Chilean Tourism
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Agency (SERNATUR: Servicio Nacional de
Turismo) to assess tourism volumes (Servicio
Nacional de Turismo, 2014) and success
rates. However, there are several shortcom-
ings of these data sources: (1) no official
permits are required to climb the Ojos del
Salado, foreigners need to obtain DIFROL
permits but these are not related to climbing;
(2) Aventurismo and other private operators
do not maintain reliable public records about
successful and unsuccessful attempts on the
summit due to conflict of interest.

Challenging environmental conditions on
the Ojos del Salado

As environmental conditions are substantial
in determining the success on high altitude
summits, climbers are in need of detailed
information about the typical conditions
on a mountain (e.g., snow coverage, water
resources, typical temperature range etc.)
and short-term predications (e.g., mete-
orological forecasts). Below we list and de-
scribe the most important and challenging
environmental factors on the Ojos del Salado
based on data obtained by our environmen-
tal monitoring programme. We also evalu-
ate how these conditions affect the typical
mountaineering strategies and activities of
commercial tours — that we observed during
our decade long presence on the mountain
— with a special emphasis on providing best
practice guidance.

Topographical situation and high altitude

Low oxygenation which might lead to acute
mountain sickness (AMS), is the principal
consequence of high altitudes on human
physiology. This is caused by lower oxygen
concentration at high altitudes due to lower
air pressure. Respiratory humidification —i.e.
attaining saturation water pressure in the air-
ways and lungs — also has a proportionally
greater effect in oxygenation at high altitude
(Brown, J. and Grocort, M. 2013). In order to

manage the problem of low oxygenation and
to avoid AMS, a well-planned acclimatisation
strategy is essential. However, preparing and
executing this strategy is a major challenge on
the Ojos del Salado due to the topographical
situation of the summit and the wider region.

Successful acclimatisation requires a
“climb high, sleep low” approach. However,
the possibility of gradual ascent - i.e. no
large jumps in sleep height but a large
enough differences between sleep and climb
heights — is limited on the Ojos del Salado as
it towers ~ 2,500 m above the surrounding
Puna de Atacama, a vast rocky desert plateau
at around 4,000 m a.s.l. (see Figure 1). It is
quite typical to start acclimatization ascends
from the Puna de Atacama, thus, mountain-
eers spend most of their time (> 90%) above
4,000 m a.s.l. while climbing the Ojos del
Salado. The medevac of AMS patients is also
hindered by the large distances (> 100 km) on
the high-altitude (> 4,000 m a.s.l.) plateau,
though newly paved roads largely alleviate
this problem. Settlements where medical
help is available are even further, around
250 km from the mountain. These factors
are compounded by the lack of organised
mountain rescue services, which means that
oxygen bottles and portable hyperbaric bags
(Gamov bags) are not readily available on
the mountain, and medevac needs to be or-
ganised ad hoc. The possibility of a vehicu-
lar ascent to 5,900 m a.s.l. is also tempting
— especially for inexperienced tourists — and
could lead to quick onset AMS cases.

Cold temperatures

As the Tejos Camp (5,830 m a.s.l.) is the
main staging area for summit attempts, it
is important to know typical temperatures
in the vicinity of this site. The annual mean
air temperature is -10.03 °C at 6,000 m a.s.l.,
based on our measurements between 2014
and 2020. Although a linear trend fitted on
monthly mean temperatures between March,
2014, and March, 2020, reveals a warming of
+2.42 °C (Figure 2), summer climbing season
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Temperature (°C)

Fig. 2. Monthly mean temperatures at 6,000 m a.s.l. near the Tejos Camp between 2014 and 2020. A linear trend,
showing the general warming, is also plotted.

(Dec-March inclusive) temperatures remained
largely unchanged. Hence, we propose that
the -6.22 °C mean climbing season (Dec-
March) temperature is fairly representative
for the Tejos Camp (see Figure 2). As summit-
ing and returning takes about 10-15 hours
from the Tejos Camp (5,830 m a.s.l.), starting
before dawn, it is important to know the typ-
ical daily variability of temperatures.

Although the highest daily maximum
temperatures (~ 19 °C) were observed in
December, the overall daily temperature
variability is more suitable for climbing in
January (Figure 3). This is due to warmer
minimum and average temperatures which
are especially pronounced during the cru-
cial early hours before dawn. On a typical
January day, these early morning tempera-
tures hold between -5 °C and -7 °C, while
in December they consistently hover around
-10 °C (see Figure 3). February is similarly
suitable though slightly colder (by around
1 °C), while March is distinctively more
cold in all regards, and, thus, less suitable
for climbing. In fact, typical afternoon tem-
peratures in March dip well below December
temperatures (see Figure 3).

Our measurement site at 6,750 m a.s.l. is sit-
uated immediately above a steep 700 m high
scree slope — the bulk of the elevation gain
during climbing. This site is usually reached

by climbers before noon. From here, climb-
ers only need to ascend a further 150 m to the
summit, though this ascent is on a steep rock
wall — the most technically challenging part
of the climb. This impressive and intimidat-
ing cliff is visible from this site, and many
climbers give up at this point due to exhaus-
tion and self-doubt (NUsser, M. and Dawmeg, J.
2015). The exposed and windy conditions at
this location also contribute to the deterrence,
thus, it is important to know the typical condi-
tions here. Although our loggers are buried at
10 cm depth, we argue that they represent air
temperatures well as the regolith is extremely
coarse, porous, dry, and well ventilated (Nagy,
B. et al. 2019). The annual mean (ground) tem-
perature at this location during the 2012-2020
period is -14.86 °C. During midday, when
most climbers reach the site, temperatures
are at around -10 °C (see Figure 3). Similar to
the Tejos Camp, January and February are the
most favourable months for climbing, due to
the mildest typical minimum temperatures
(see Figure 3).

The last 30-40 m climb to the Ojos del
Salado summit leads through a steep couloir,
an exposed windy ridge, and crumbly bed-
rock. As the progress of climbers is slow and
queueing might occur, especially with larg-
er groups, timing the arrival well is crucial.
Temperatures are generally favourable for
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Fig. 3. The mean (solid line), minimum (transparent dashed line), and maximum (transparent dotted line) hourly
temperatures measured between 2014 and 2020 near the Tejos Camp 6,000 m a.s.1 (left); between 2012 and 2020 at the
Crater Edge 6,750 m a.s.l. (middle); and between 2014 and 2015 at Ojos del Salado summit 6,893 m a.s.l. (right). Months
of the climbing season (Dec, Jan, Feb, Mar) are calculated and plotted separately using different colours (see legend).

an early afternoon summitting (see Figure 3),
which also avoids descending in harsh condi-
tions. Similar to lower sites, January provides
the best overall conditions, with minimum
and mean temperatures between -10 °C and
-5 °C (see Figure 3). However, these tempera-
tures drop quickly on either side of January,
with early afternoon minimums between
-20 °C and -15 °C in December and February.
Temperatures are even more harsh during the
late climbing season in March, when early af-
ternoon minimum temperatures are between
-20 °C and -25 °C (see Figure 3).

Strong winds and wind chill

Although, long-term wind speed measure-
ments are not available from Ojos del Salado,
MiLaNa, J.P. (2009) presented limited data
from the Valedero Gold Mine (2000-2002), a
comparable site on the Argentinian Puna de
Atacama, though ~ 250 km to the south and
~ 3,000 m lower. These measurements indi-
cate that wind-speeds between 50-100 km/h
occur frequently, while wind-gusts between

250-440 km/h are also possible (MiLaNa, J.P.
2009). As the climate is extremely arid, strong
winds move and redistribute sediments easily.
Hence, aeolian (wind formed) landforms such
as sand dunes, ripple-marks, mega-ripples
(MiLana, J.P. 2009; Nacy, B. ef al. 2019), and
bedrock wind abrasion (Photo 2) are abundant
in the region. Our sediment traps at 6,000 m
a.s.l. also confirm strong wind action, as grains
larger than 5 mm - significantly coarser than
the sand fraction (0.05-2.00 mm) — were found
in the sediment trap 50 cm above the surface.
Strong wind can endanger climbers at the ex-
posed final approach, thus, it is recommended
to monitor wind levels continuously during
summit ascents. The presence of coarse wind-
blown debris — with grain sizes that can sur-
pass that of the sand fraction — is also a key
problem (see Photo 2). For example, it can lead
to injuries of the cornea, thus, using protective
glacier/ski googles is highly recommended.
Abundant wind-blown sediment also signifi-
cantly deteriorates the camping experience
(e.g., sand filling tents and sleeping bags, and
contaminating meals), which contributes to
the exhaustion of climbers.



32 Nagy, B. et al. Hungarian Geographical Bulletin 72 (2023) (1) 23—40.

Photo 2. Aeolian processes on the slopes of the Ojos del Salado. a-b = Megaripples near the Atacama Camp at
5,250-5,300 m a.s.l. (February, 2020); c-d = wind-abrasion of a boulder (c: windward side, d: leeward side) at 5,900 m
a.s.l. (February, 2012); e/1-2 = sandstorm on the lower slope of the Ojos del Salado at 5,300 m a.s.l. (February, 2010).

However, the most important consequence of
strong wind is its negative effect on apparent
temperature, as moving air leads to more inten-
sive/quick body heat loss, i.e. wind chill (Eq. 1).

T, =13.12+0.6215 T~ 11.37 - %16+ 0.3965 - T~ 0", (Eq. 1)
where T is wind chill equivalent tempera-
ture (°C), T is air temperature (°C), and v is
wind velocity (km/h).

Wind chill is especially problematic during
summit attempts due to the combination of
early morning low temperatures and high
winds. Even a very mild 10-20 km/h wind —
which is almost constant in the region — can
lead to wind chill equivalent temperatures (ap-
parent temperatures) of -10 °C and -15 °C at
the Tejos Camp during a typical January morn-
ing (Figure 4). This can easily become 5-10 °C
colder on either side of January or simply due

to stronger winds. Wind chill might also negate
warming which occurs later in the afternoon
(see Figure 4), as winds generally pick up speed
in parallel with the warming. It is notable, that
even though temperatures appear suitable late
in the climbing season (e.g., March) wind chill
might cause apparent temperatures around
-30 °C on the summit (see Figure 4) making
frostbite of the extremities a distinct possibil-
ity. This illustrates the problems with winter
climbing, when daily mean temperatures on
the summit are at around -25 °C while appar-
ent temperatures can dip below -40 °C.

Low precipitation and humidity

There are no in-situ precipitation measure-
ments from the highest regions of the Puna de
Atacama, but numerical estimations yield very
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Fig. 4. Typical daily temperatures during the climbing season —i.e. mean of the hourly temperatures — and the

corresponding wind chill equivalent temperatures at 10 km/h (transparent dotted line) and 50 km/h (transpar-

ent dashed line) wind speeds near the Tejos Camp 6,000 m a.s.1. (between 2014 and 2020) (left); and at the Ojos
del Salado summit 6,893 m a.s.]. (between 2014 and 2015) (right).

low values that are consistent with a desert en-
vironment even at high elevations (Amman, C.
et al. 2001). Thus, this area can be considered
the highest desert on Earth, where precipitation
and snow coverage is extremely sporadic and
low. However, strong individual precipitation
events can occur due to special synoptic metro-
logical circumstances (WiLcox, C.A. et al. 2016),
e.g., April, 2015 and February, 2018 (Figure 5).
Sudden, local snow storms can also occur al-
most any time, though they rarely cover the
whole mountain. These snow storms mostly
arrive from the east and they can be electrically
charged, e.g., our loggers on the summit were
burned by a lightning storm in 2013.

The low precipitation and strong sublima-
tion — due to the dry air, high wind, and strong
insolation — strongly limit the persistence of
snow on the ground. Thus, during the sum-
mer climbing season, the mountain is mostly
snow free at around 5,000 m a.s.l.,, and even
at around 6,000 m a.s.l. snow usually only
persists for a few weeks (see Figure 5). This
scarcity of reliable local freshwater supply

force climbers to transport their whole stock
of drinking water from Copiapd, 250 km away.
Despite the lack of a spatially and temporally
consistent snowpack on the mountain, local
sheltered snow patches occur, especially near
the crater rim where they are present in most
years (see Figure 5). If the snow cover/patch
is fresh and thick, it represents a significant
obstacle for climbers, though sublimation can
quickly diminish this. Refrozen snow patch-
es are fairly easy to traverse by crampons,
though it is important to do this well before
midday before any significant melting. The
aforementioned sudden precipitation events
(synoptic or local) can also unexpectedly dis-
rupt the climbing process, as most climbers
only plan to spend a few days at the Tejos
Camp. Furthermore, climbers are usually un-
prepared to deal with snowy/icy conditions in
this extremely arid environment. Thus, a large
proportion of climbers turn back from around
6,300-6,500 m a.s.l. in snowy conditions.
Low precipitation, the scarcity of sur face
snow, ice, liquid water, and strong winds all
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Fig. 5. Snow cover (light blue: partial snow coverage; dark blue: full snow coverage) at the Atacama Camp

(5,260 m a.s.l.), Tejos Camp (5,830 m a.s.l.), and Crater Edge (6,750 m a.s.l.). Data is derived from Landsat

and MODIS (aboard both Aqua, and Terra satellites) imagery for 2012-2020. Grey highlights represent the
climbing seasons.

contribute to the extremely low water vapor
content of the air (i.e. humidity). According
to our measurements, the absolute (i.e. volu-
metric) air humidity (AH) — mass of water
vapor divided by the volume of the air and
water vapor mixture — near the Tejos Camp
(at 6,000 m a.s.l.) is ranging between 0.5
and 1.5 g/m? during a typical climbing sea-
son morning (Figure 6). This is only about
5-15 percent of the optimal range of
9-13 g/m>?, i.e. 40-60 percent relative humid-
ity at room temperature (STErLING, E.M.
et al. 1985; VELLEL, M. et al. 2017). Extremely
dry air is even more pronounced on the

Ojos del Salado summit, where the typi-
cal daily maximum AH is only about
1 g/m? ~ 8-11 percent of the normal range.
Early afternoon - the typical time of sum-
mitting — AH is even lower at around
0.5 g/m? ~ 4-6 percent of the normal range
(see Figure 6). Extremely low humidity is a
major health concern for climbers (Davies,
E.D. et al. 2016; Lapp, E. et al. 2016) as — com-
pounded by the high rate of respiration — it
leads to the severe drying of the skin around
the mouth and nose and the mucosal lin-
ing of the airways (Tsutsumi, H. et al. 2007;
TakaD4, S. and MartsusHita, T. 2013). The dry
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Fig. 6. The mean (solid line), minimum (transparent dashed line), and maximum (transparent dotted line) of

the hourly absolute air humidity (g/m?®) measured between 2014 and 2020 near the Tejos Camp 6,000 m a.s.1

(left); and between 2014 and 2015 at Ojos del Salado summit 6,893 m a.s.l. (right). Months of the climbing season
(Dec, Jan, Feb, Mar) are calculated and plotted separately using different colours (see legend).

mucosa of the larynx could produce a dry,
hacking cough named high altitude bronchi-
tis (Coco, A. et al. 2004; Lapp, E. et al. 2016),
and skin dryness could also lead to injuries
of the epidermis.

High insolation

The sky is usually clear until early afternoon
in the climbing season, with mild overcast
conditions typically prevailing later in the
day. Although our records are short — just
3 complete days in February, 2016 - they in-
dicate extremely high solar irradiation with
hourly averages at around 1,100 W/m?, even
during overcast conditions (Figure 7). We pro-
pose that this is due to the combination of high
altitude and extremely low humidity which
cause very low scattering of the incoming
solar radiation (global radiation). Individual
instances of higher insolation than 1,370 W/m?
—i.e. solar irradiation at the top of the atmos-

phere —were also measured occasionally. We
propose this is caused by reflection from high
level clouds (BrReUERr, H. et al. 2020).

Dry, crumbly and unstable debris cover

Most of the Ojos del Salado mountain is cov-
ered by an unsorted (i.e. containing various
grain sizes mixed together) mantle of debris/
regolith, predominantly containing sand, pum-
ice, and pyroclastic debris (Photo 3). Although
permafrost is present above 5,600-5,800 m
a.s.l. on the Ojos del Salado, ice that could ce-
ment the regolith is almost completely absent
from the upper layers of the debris mantle
during the summer climbing season (Nacy, B.
et al. 2019). This is due to the low overall water
content of the regolith — caused by the combi-
nation of arid climate and high porosity — and
the presence of a 20-70 cm active layer (i.e.
zone with temperatures above 0 °C underlain
by permafrost) during the summer (Nacy, B.
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Fig. 7. Incoming solar radiation at the Tejos Camp (5,830 m a.s.l.) during 3 days in February, 2016. The solid
line represents the average incoming radiation, while the shaded area represents the minimum-maximum
range for each 30 minute measurement period.

Photo 3. High mountain desert-surface of the Ojos del Salado, a = coarse lag gravel pavement at 5,650 m a.s.1.
(February, 2010); b = eolian sand-blanket at 5,840 m a.s.l. (February, 2016); c = sandy debris slope near the
Camp Atacama at 5,350 m a.s.l. (January, 2012).

et al. 2019, 2020). Hence, the surface is extreme-
ly loose/unconsolidated which makes walk-
ing/climbing difficult and exhausting due to
repeated slipping.

The unconsolidated surface material also
intensifies the strong aeolian action in the vi-
cinity of the Ojos del Salado (see section Strong
winds and wind chill). This leads to the forma-
tion of thick sand layers or small sand dunes at
around 5,000-5,800 m a.s.l., which are difficult
to traverse (see Photo 3). The removal and re-
distribution of finer sediments can also leave

behind coarse grained lag gravel pavements.
Although these areas appear stable, usually
the underlying fine sediments cannot support
the weight of an adult, thus, walking across
these is challenging as well (see Photo 3, a).

A summary of key challenges during different
climbing stages

Conquering the Ojos del Salado is a fairly mo-
notonous experience for most, as climbers usu-



Nagy, B. et al. Hungarian Geographical Bulletin 72 (2023) (1) 23—40. 37

ally spend more than a week in the close vicin-
ity, which is a barren rocky desert. This physi-
cally and mentally draining experience is ex-
acerbated by the unique combination of harsh
environmental conditions. The topographical
situation of the Ojos del Salado also hinders
the planning and execution of a successful ac-
climatisation strategy. The high altitude, strong
irradiation, dry air, strong winds all contribute
to the severe dehydration and strong coughing
that afflicts most climbers. Furthermore, even
though actual air temperatures are not particu-
larly low in the climbing season, strong wind
chill could lead to frostbites. Unstable and slow
walking on to the highly porous, dry and crum-
bly debris cover is a continuous problem which
contributes significantly to the exhaustion of
climbers. This debris covers and the strong
winds also make camping a challenging, un-
comfortable which hinders the relaxation and
recovery of climbers. In fact, several geographi-
cal names in the region indicate physical hard-
ship, isolation, hopelessness (e.g., Cerro Mulas
Muertas — Peak of the Dead Mules; Cerro El
Muerto — Dead Peak, etc.) which might reflect
the challenges early explorers faced.

The most physically and mentally challenging
— though technically easy — part of climbing the
Ojos del Salado is trekking up the exposed, steep
scree slope between Tejos Camp and the crater
rim (6,000 to 6,750 m a.s.l.). Although this sec-
tion of the climb just requires following the zig-
zagging footpath up the slope, resting places are
scarce and the surface debris is very unstable.
Thus, climbers often slide one or two steps down
which is exhausting and frustrating. A large pro-
portion of the climbers give up the attempt on
the summit in the middle of this slope, at around
6,300-6,400 m a.s.l. A fairly consistent snow/firn
patch also intersects the footpath to the sum-
mit at around 6,500 m a.s.l. that usually poses a
significant challenge for climbers. In most cases,
crampons are needed here — especially during
the early hours — which are challenging to equip
on the steep scree slope.

At the top of the scree slope, on the crater
edge, the largest challenge is mostly psycholog-
ical.Climbers catch their first up-close glimpse
of the Ojos del Salado summit from this loca-

tion. The steep rocky peak about 150 m above
the crater rim, looks intimidating for the inex-
perienced. This, combined with the exhaustion
due to the long climb on the scree slope and
the unpleasant cold and windy early morning
weather nudges many to turn back. Also, the
bright orange container at the Tejos Camp is
well visible from here, which tempts many to
retreat to its comparable comfort.

Scaling the actual peak from the crater rim,
especially the last 30-40 m, is technically the
most difficult part of the climb. However, turn-
ing back is not common at this point as the sum-
mit is very close. A special source of danger on
the Ojos del Salado is the long and tiring de-
scent down the scree slope, which usually hap-
pens late in the afternoon. Climbers are the most
exhausted at this stage and usually have lower
coordination of their movements. This, on the
unstable surface can lead to injuries and many
unscheduled resting stops, partly due to frus-
tration. Exhausted climbers who might descent
on their own could - and sometimes do - fall
asleep during these rest stops, which is danger-
ous as temperatures drop quickly at sunset.

Conclusions

The Ojos del Salado became a popular high
altitude mountaineering destination in re-
cent years, though the success rate of summit
attempts is low. Although mountaineering
infrastructure is quite sparse in the region,
vehicular approach is easy due to recent
road upgrades. Thus, we propose that the
most important factor that hinders climbers
in reaching the summit — and causing low
success rate — is the harsh environment of
the region, and the lack of proper considera-
tion of these conditions. High altitude, cold
temperatures, and strong winds are common
environmental conditions on all major peaks.
However, on the Ojos del Salado, these are
exacerbated by extreme aridity, monotone
desert landscape, and unstable surface ma-
terial, which strongly accentuate other en-
vironmental challenges associated with the
high altitude.
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Ensuring gradual acclimatisation on the
Ojos del Salado is paramount. Although it is
relatively easy to reach high altitudes - e.g.,
the Atacama Camp (5,260 m a.s.l.) or even the
Tejos Camp (5,830 m a.s.l.) — by a 4WD car,
climbers should start acclimatisation well
before they reach the Atacama Camp, and
should continue the process even after that
point. However, since the mid-2000s demand
for quick and easy access to the mountain
has increased. Thus, in a lot of cases, moun-
taineering equipment and supplies (drink-
ing water, rations, etc.) are transported by
car to the Tejos Camp, and a few days later
the climbers are also ferried up. Summit at-
tempts start from there, and climbers usually
descend back to the Atacama Camp. An even
more extreme form of this, is using cars to get
to the Tejos Camp during the night, summit
during the day, and then return to lower al-
titudes (even as low as sea-level) as quickly
as possible.

We propose that the best strategy to
safely — but also “cleanly” — climb the Ojos
del Salado, is utilising vehicular transport
to a limited degree. In this case climbers
should spend several nights on the Puna da
Atacama, and complete acclimatisation hikes
there. Then, they can be transported up to
the Atacama Camp by cars, but they should
not utilise cars to reach higher altitudes. Cars
can also be used to transport supplies and a
limited amount of equipment to the Atacama
and Tejos Camps. However, using cars have
several consequences, beyond tarnishing the
achievement of reaching the summit. Chief
among these is the environmental degrada-
tion, e.g., erosion and noise pollution, and
also the larger amount of waste production
due to easier transportation. Unfortunately,
independent waste collection and removal
is still not organised around on the Ojos del
Salado.

Despite these concerns, further increase
in tourism and significant investments in
infrastructure are expected on the Ojos del
Salado for several reasons: (1) it is a prime
non-technical, extreme-environment, high-
altitude peak which fits very well into the

profile of the extreme outdoor tourism in-
dustry; (2) it is part of the popular Volcanic
Seven Summits and Second Seven Summits
mountaineering challenges; (3) vehicular ac-
cess is easy and cheap due to the newly up-
graded international highway in the vicinity,
and the presence of bulldozed dirt roads that
are accessible with 4WD cars.
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Segments of the ancient cultural landscape in the “Hungarian corner”
of Moravia: A valuable pre-industrial heritage

Jaromir KOLEJKA! and Eva NOVAKOVA!

Abstract

After a brief historical overview, the paper discusses two basic types of natural and cultural heritage in the
territory of the “Hungarian corner” of Moravia. For 300 years, this area called a Campus Lucsco in the southeast
of today’s republic was disputed territory between the Czech and Hungarian states. Settlement therefore pro-
ceeded slowly in waves depending on the political situation. The present international border was established
around the year 1333. Numerous documents of the ancient landscape, probably of medieval origin, have been
preserved in the current landscape. They are the ground plans of the cores of municipalities, whether they
were founded by Czech or Hungarian landlords on one hand, and the remains of ancient land distribution
in the form of narrow strips of agricultural land on the other hand. Other areas succumbed to land consoli-
dation during land reforms in the 20" century. While the ground plans of the village cores are only subject
to minor changes, the small-scale use of land is still threatened by further merging. The ground plans of the
municipalities and land division at the present time (in colour orthophoto maps) were visually compared
with the situation documented by the stable cadastre maps from the 1820s-1830s (see Figure 3). Only identi-
cal areas in both sources represent urban and rural segments of the pre-industrial landscape, whose roots go
back to the dated Medieval Ages. They are documented on selected representative examples well-preserved
ground plans of village cores, probably of integrated Hungarian and Czech origin. Similarly, well-preserved
examples of the ancient division of agricultural land in flat and dissected terrain both with poly-functional
and mono-functional land use are demonstrated. The best-preserved remnants of the ancient pre-industrial
landscape are equal in value to protected areas of nature and cultural monuments. Their number and quality
these remnants are threatened by economic pressure.

Keywords: disputed territory, Bohemian Kingdom, Hungarian Kingdom, historical heritage, village ground
plans, segments of pre-industrial cultural landscape
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Introduction

The landscape changes in front of our eyes
not only from year to year but also between
seasons as the crops in the fields change. The
main driver of change (in addition to nature
and its seasonal influences) is a human eco-
nomic interest. It is a confirmed assumption
that in many cases they lead, among other
things, to the loss of genius loci, and create
typical uniform landscape. Due to the rapid
changes in the landscape, there is a growing

interest in preserving at least a sample of typi-
cal cultural landscapes of the past as an impor-
tant natural and cultural heritage, especially in
the current period of rapid forms of urbaniza-
tion, globalization and an increasing number
of calamitous natural phenomena. Neverthe-
less, relatively small areas of the landscape of
Moravia (eastern part of the Czech Republic)
have been preserved where economic and so-
cial pressures do not seem to have worked, or
where forms of coexistence between landscape
and humans have been found.

! Department of Environmental Geography, Institute of Geonics, Ostrava; The Czech Academy of Sciences,
Brno Branch, 28 Drobného, 60200, Brno, Czech Republic. Corresponding author’s e-mail: jkolejka@centrum.cz
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Traditions in management that are not very
effective from today’s point of view survive
here to varying degrees and with varying
manifestations. This special heritage of the
past is made up of the areas where small land
division and similar land use have been pre-
served as in the past. However, it cannot be
forgotten that in the past there were also large
aristocratic and ecclesiastical estates where
large homogeneous areas were farmed, simi-
larly to after the socialist collectivization of
agriculture in the former Czechoslovakia.
Nowadays, postmodern human society is
focusing on natural and cultural or histori-
cal heritage and the issue of its preservation.
Not only protected nature areas and histori-
cal monuments, including settlement cores
but additionally industrial heritage is also be-
coming a focus of interest. Still the preserved
common (not artificial leisure parks) cultural
landscapes from the time before the industrial
revolution remain somewhat on the sidelines.
The aim of the contribution is to point out the
historical heritage in the territory where the
Czech and Hungarian power and coloniza-
tion efforts were intertwined. A number of
relevant testimonies have been preserved in
the landscape to this day without entering the
public’s consciousness.

The concept of ancient cultural landscapes

The ancient cultural landscape genetically
predates the emergence of a traditional civil
society based on civil rights and freedoms
guaranteed by the constitution on the one
hand, and a society realizing mass produc-
tion of goods with using machines powered
by energies also produced by machines on
the other hand. It was formed before the era
of industrial society, which revolutionized
the character of developed countries.
UNESCO considers remnants of ancient
landscapes to be valuable natural and cultur-
al heritage (e.g. MrrcreLL, N. et al. 2009) and
defines (ancient) cultural landscapes as “the
combined works of nature and people reflecting the
long and intimate relationship between people and

their natural environment”. The term ‘cultural
landscape’, thus, encompasses the diversity
of manifestations of interaction between hu-
manity and its natural environment (UNESCO
2007). An ancient cultural landscape in the
conditions of the Czech Republic or even
Europe can be considered as an area whose
cultural parameters were established in the pe-
riod preceding the advent of industrial society.
Thus, the ancient cultural landscape may
have been created during the transition from
feudal to bourgeois society. In Europe and
other continents or countries this transition
took place at different times. The main wave
of the Industrial Revolution and the industri-
al society that followed it came in the second
half of the 19" century in the Czech lands.
Thus, the cultural landscapes in the Czech
lands that were created before 1850 and still
retain their key characteristics can be con-
sidered ancient landscapes. In the peripheral
areas of the contemporary Czech Republic,
settlement took place in the form of coloni-
zation. These took place in several waves
with the most extensive one in the 13" and
14* centuries. Extensive changes in property
ownership were caused by the defeat of the
Czech estate uprising in 1618-1620 and af-
ter the 30 Years” War when foreign military
nobility acquired around half of the Czech
lands. Nevertheless, it can be assumed that
changes in ownership and in some places
depopulation did not fundamentally change
the character of the division of the territory
into individual plots. One of the last territo-
ries of medieval colonization was the area of
the Lucké Pole (Campus Lucsco) on the border
of the Czech state and Hungary due to its
long-unresolved nationality.

Historical sources and analysis outcomes
Lucké pole — disputed territory

The south-eastern edge of Moravia within the
Czech state on the border with the Kingdom

of Hungary between the Morava and Olsava
rivers in the west and north on the one hand
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and the international border with Slovakia
(formerly known as Upper Hungary) in the
south and east still bears traces of ancient af-
filiation from the Lucké pole (Campus Lucsco)
on the other hand. This region, originally ex-
tending to the Vah (Vagus) river near Trencin,
the ridge of the Little Carpathians and the
Danube river (Figure 1), represented a buffer
area (VALEK, D. 2009) between the Czech and
Hungarian states (called “confinium” on the
Hungarian side), was a “terra nullius” (no
man’s land) for more than 200 years to vary-
ing degrees. This territory, with a maximum
area of around 4,148 km?, served to prevent
border disputes in the absence of a precisely
defined border. Both sides monitored the ter-
ritory in a certain way and, thus, had time to
prepare inland for a possible attack, which
usually deterred the attacker from further

progress. In addition, it was not possible to
replenish supplies here.

In the 8™"-10™ centuries the core of the ter-
ritory of the Great Moravian Empire was
located here. Both successor states showed
interest in this disputed territory, which led
several times to conflicts. The strategies for
controlling the disputed territory differed
for both states. The Hungarian rulers built
advanced fortified positions (castles) in the
disputed territory and later colonized the
surrounding territory. The Czech rulers first
secured fords across the border rivers of
the disputed territory, and from them colo-
nization progressed into the interior of the
“confinium”. The greater part of the “con-
finium” was deliberately uninhabited, or
even deliberately ravaged and abandoned
(“Gyeptielve” in Hungarian).

REPUBLIC
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Hodonin

Breclav
[

Morava

AUSTRIA

Q BRATISLAVA

Danube

C Z E C H Unerské Hradistg.

Sea elevation
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EEEE Low i 128

\ current international borders

N~ approximate limits of the confinium
SLOVAKIA

25 50 km

Fig. 1. Historical disputed territory between the Czech and Hungarian states at the beginning of the 11" century.
All geographical names are in their current form. Sources: Authors’ own elaboration, colour hypsometry, water-
courses and state borders according to Arc CR 500.
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From the Czech side, castles gradually
arose (from north to south) along the west-
ern bank of the Morava river in Spytihnév,
Sténice (later the town of Uhersky Ostroh,
Eng. trans. Hungarian Promontory,
Magyarsarvar in Hungarian), Bzenec (1015),
Hodonin and Bfeclav from the first half of
the 11" century during the reign of Prince
Bfetislav I. Later in the 13™ century the
northern bank of the OlSava river was simi-
larly fortified by the royal towns of Uherské
Hradisté (1253, Eng. transl. Hungarian
Fortress, Magyarhradis in Hungarian) and
Uhersky Brod (1272, Eng. transl. Hungarian
Ford, Magyarbrdéd in Hungarian) and the
Brumov Castle (1225), although a customs
house was located on the site of the later
Uhersky Brod from the year 1030.

On the Hungarian side, the consolidation
of the possession of part of the “confini-
um” was carried out by building outposts
along the Via exploratorum from Povazie
(the Vah River Valley) over the ridge of the
White Carpathians to the Olsava valley and
the “Bohemian Trail” from Trnava to the
Chvojnice River Valley. Hungarians entered

the “confinium” and conquered the localities
of today’s Banov and Slavi¢in at the end of
the 11" century. The predecessors of today’s
Czech Uhersky Brod (probably in 1049) and
Banov (1091) were founded in the wider area
of the “Via exploratorum”. However, this ter-
ritory have been in the hands of the Czech
monarch since 1139 at the latest. Along the
longer “Czech trade route” the advanced cas-
tle Holi¢ is mentioned in the middle of the
12" century and the Skalica castle in 1209.
The nearby Sastin castle, then probably on the
Hungarian-Austrian border, is first mentioned
in 1018. At that time, the next and probably
the last significant Hungarian points beyond
the Little Carpathians were probably Senica
(mentioned in 1217) and Sobotiste. The pres-
sure to control the largest possible parts of
the “confinium” continued on the side of both
kingdoms. Temporarily held and permanent
occupations gradually reduced the extent of
“no man’s land”. From approximately the
middle of the 13* century, the division of the
“confinium” took place practically without
any remainder, in the form of “pushing inter-
ests” from both sides (Figure 2).

2nd half of the 11st century

12nd century mid-13th century

Suzerainty
[ Hungarian
"] Bohemian (Czech)
[ ] Austrian

—— Trade routes

0 25 50 km

Fig. 2. Changes of suzerainty over the “confinium” in the course of time with approximate borders. All geo-
graphical names are given in current wording. Source: Authors’ own processing.
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The definitive agreement on the division
of this territory was reached between the
Bohemian King John of Luxemburg and the
Hungarian King Charles Robert of Anjou only
after the death of Matthew Csak (1321), the
Hungarian magnate who controlled the Vagus
Region and the other part of Upper Hungary.
Matthew Csék (Matts Cak Trenéiansky in
Slovak) caused considerable problems both
on the Moravian and Hungarian sides of the
border with his opposition to the centraliza-
tion efforts of both monarchs (Zsorpos, A.
2013). Only then, with partial corrections, did
the international border stabilize in approxi-
mately its current form around 1331-1333
(see Figure 2).

However, the actual colonization of the pe-
rimeter of the almost uninhabited territory
began much earlier on both sides. Czech mon-
archs founded numerous castles and fortified
settlements along the Morava and Olsava riv-
ers starting at the beginning of the millennium.
The royal towns of Uherské Hradisté (1253),
Uhersky Brod (1272) and Uhersky Ostroh
(1275) and some other smaller towns were
mostly established later, on the site of older
settlements. The actual colonization of the in-
terior of the Campus Lucsco field began around
1250, when the border at the eastern edge of
the “confinium” moved to the highest range
of the White Carpathians. The starting points
of this colonization were mostly located on the
edge (on the Morava and OlSava rivers) of the
region and some within the perimeter. Only a
very small number of settlements existing be-
fore the division of the Campus Lucsco (perhaps
Hluk, Velka and Blatnice pod Sv. Antoninkem)
could function as a focus of colonization from
within. The systematic settlement of the divid-
ed territory of the former “confinium” could,
thus, fully develop only during the reign of the
first Luxembourgers on the Czech throne. At
that time, there was probably a characteristic,
and in some places still visible, division of the
land into typical narrow “colonization” belts,
usually running perpendicular to the axis of
the long valley villages. The Czech part of the
former “confiniun” is part of the ethnographic
region of Slovécko. Its foothill part is called

“Dolnacko” (Lower Land) and the mountain
part is called “Horfidcko” (Upper Land).

Research methods and data

Historical landscape heritage of the “Hungar-
ian corner” of Moravia in the contemporary
landscape can be identified in two forms:
1) the historical cores of settlements, and 2) the
remains of an ancient organization of agricul-
tural land. These are the results of ancient hu-
man activity, which most likely originated here
already in the High Middle Ages and which
have been preserved in the present landscape
in a minimally altered form to this day. The
research was based on the hypothesis that
stable cadastre maps document the results of
the development of municipalities and the sur-
rounding cultural landscape from the Middle
Ages to the emergence of industrial society in
the Czech lands traditionally dated after 1850.

As expected, both these types historical cul-
tural heritage are presented in old maps and
current cartographic documents. The search-
ing for segments of the pre-industrial land-
scape was carried out according to a certified
methodology (Figure 3) applicable elsewhere
(KoLEjka, J. et al. 2018).

Relatively reliable cartographic documents
about the ground plan of the settlement cores
and land division can be found in Habsburg
military maps and especially in the stable ca-
dastre in Moravia from the 1820s-1830s. The
actual procedure of inventory of remnants
(segments) of the ancient pre-industrial cul-
tural landscape was carried out on-screen
comparing visually landscape appearance in
the recent colour orthophoto map (publicly
available at Mapy.cz) with publicly available
old maps of the stable cadastre (in the adminis-
tration of the Moravian Land Archive - www.
mza.cz) cadastre after the cadastre both off-
line and on-line. In total, it was necessary to
“visit” electronically 108 cadastral areas of the
historic land of “confinium” in the territory of
Czech Republic. The original intention to use
image analysis procedures to search for a char-
acteristic land use mosaic in the current ortho-


http://www.mza.cz
http://www.mza.cz

46 Kolejka, ]. and Novikovd, E. Hungarian Geographical Bulletin 72 (2023) (1) 41-58.

study area delineation j

v

all cadastral areas visualizing

v

cadastral unit selection j

v

cadastral unit outline visualizing
in recent photomap

v

identification of areas with small land division
or with large parcels around estate buildings

v

comparing identified areas
in photomap with old cadastral map

v

E outlining areas with identifical land division j

Y

completing additional area features
from other map and text sources

v

verification of results
in the field and adding field data

v

completing tables in the GIS database
with area classification results and comments

J

Fig. 3. Inventory flow chart of remnants of the ancient
cultural landscape. Source: Authors’ own processing.

photo map failed due to the extreme variety of
patterns sought as mentioned in the introduc-
tion: small land division, remnants of landlord
estates and town/village cores. Subsequently,
the knowledge obtained about the segment of
the old landscape was verified in the field.

Historical heritage as research results
Preserved ancient settlement cores
The research led to the identification of the

cores of municipalities (towns and villages)
where it is highly probable that only minor

changes influenced them in later periods.
They did not arise until 700 to 800 years
after the existence and demise of the “con-
finijum” on the border of the medieval Czech
and Hungarian states. Certain support can
be found in the probable historical develop-
ment of the “confinium” territory.

The river bed of OlSava at the northern edge
of the “confinium” can be considered the old-
est more or less documented border in the cur-
rent territory of the formerly disputed region.
The ground plan of the village of Nezdenice
in the Olsava valley is remarkable: perhaps
in the 17" century it still had a “Hungarian”
part on the southern bank at the bend of the
river and a “Moravian” one on the opposite
bank. Unlike the later planned colonization
settlements, it still had a chaotic layout and
land division at the time of the cadastral map-
ping in 1828 (Figure 4). The ground plan of the

= (hurch

¥ Brick building

/= Wooden construction
== Bridge

© Cemetery

== Public space

J= Road

D Abandoned riverbed
| == International border

0 100 200m
I A —

Fig. 4. The street and road network and the distribu-
tion of buildings in the village of Nezdenice on the
river OlSava (according to the imperial imprint of the
cadastral map from 1828) shows two urbanization
cores, each on one side of the river forming the border
between the territories with Czech and Hungarian
sovereignty around the 11" century in the former
“confinium”. Source: Authors’” own processing.
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village with two “centres” has been preserved
to this day. Both were probably separated by
the border between the two states in the 11"
century and connected by a ford or a bridge
over the river. Each village centre was a node
of a specific road network.

In the middle of the 13" century, the bor-
der probably ran more to the south on the
river Velicka. A different development on
the sides of the border can be inferred from
the “double centre” of the village of Velka
nad Velickou (Figure 5). This village was es-
tablished in a relatively deep river valley,
which opens to the north into slightly un-
dulating terrain. In 1827, the two “centres”
were connected by a ford in the places where
the bridge is today. Also, each of these cen-

N = Church
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=\ /= Wooden construction
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i = Furth
)
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Fig. 5. The street and road network and the distribu-
tion of buildings in the village of Velkd nad Velickou
on the river Velicka (according to the imperial imprint
of the cadastral map from 1827) shows two urbani-
zation cores, each on one side of the river probably
forming the border between the territories with the
Czech and Hungarian sovereignty within the former
“confinium” around the middle of the 13" century.
Source: Authors” own processing.

tres was served by a local road network. The
village is the metropolis of the “Hornacko”
sub-region in the ethnographic region of
Slovacko.

The ground plan of the municipality of
Blatnice pod Svatym Antoninkem (Figure 6)
has an atypical appearance compared to other
municipalities in the region of the “Hungarian
corner” of Moravia (according to the stable
cadastre map from 1827). It is located at the
mouth of the Svodnice creek from the hilly ter-
rain to the plain. Apparently, it was founded at
the intersection of two important trade routes.
According to some authors, the patronage of
the municipal church of St. Andrew indirectly
testifies to the Hungarian foundation of the
village (Muprix, M. 2020). This means that the
village was in the Hungarian sphere of influ-
ence in the 12" century (MITACEK, J. 2016).

The originally Romanesque church of St.
Andrew was rebuilt, but the first written
mention of the village dates back to 1371
(SEDLAR, J. 1999). According to the stable ca-
dastre map, the land was divided into very
small and very narrow parcels. To the west
and to the south of the inner village, they are
arranged parallel to the longer axis of the vil-
lage and do not connect to the much wider
gardens behind the individual houses, even
if the terrain allows it. To the north of the
village there are plots of land with vineyards
perpendicularly arranged to the extended
axis of the village, which is also unusual here
(compared to the opposite side of the road).
To the northeast of the village’s core, the di-
vision of land already has a typical character
of colonization villages, and the plots in the
form of narrow strips run up along the slope.
However, they do not connect to the gardens
behind the houses, but run up from wine cel-
lars at the foot of the slope. The distribution
of land in the south of the village closer to
the building is made perpendicular to the
longer axis of the village. It is immediately
followed by strips of vineyards parallel to
the longer axis of the village, but following
the slope. Another peculiarity is the ancient
parallel street to the northeast of the main
street (axis) of the village.
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Fig. 6. The traditional wine-growing village of Blatnice pod Svatym Antoninkem was probably founded by

Hungarians before the year 1200. It has preserved most of its medieval layout, what is unusual in Moravia.

Land use in 1827 according to the imperial imprint of the cadastral map (left), the preserved part of the medieval

ground plan of the village drawn in the current orthophoto 2018 (right). Sources: Authors” own processing of
the cadastral map at www.mza.cz and orthophoto at Mapy.cz).

The ground plan of the core of the Hluk mu-
nicipality and the division of agricultural land
around it have a typical medieval colonization
character. The historical core of the market
town (since 1525), and standard town (since
1970) is located on a gentle slope above the
Okluka river, sloping to the south, in the space
of an inconspicuous corridor connecting the
rolling landscapes to the east and west of the
municipality through the significantly deep
and narrow valley. The buildings were laid
out along the widened main east-west road.
Church property (according to the stable ca-
dastral map from 1827) adjoins the centre of
the settlement from the north (St. Lawrence),
and the landlord’s castle from the south
(Figure 7). Hluk was perhaps one of the Czech
colonization strongholds in the “confinium”.

The core of the village Suchov (Figure 8)
in the sub-region “Horfidcko” (documented
in the stable cadastre map from 1827) was
formed on the watershed ridge between two
streams along the road leading from the foot-
hills to the White Carpathians. The village
is first mentioned in 1500. The village bears
the typical signs of medieval colonization.

These are seen in the street-like character of
the village centre at the line of extension of
the through north—south road. The core is by
a continuous development, which is followed
by the regular division of the garden area at
the back of the houses with approximately
the same width as the street in front of the
houses. Approximately perpendicular to the
axis of the village, not only the division of
the garden area takes place, but also parallel
strips of arable land, regardless of the char-
acter of the terrain across the neighbouring
valleys and ridges up to the border of the
cadastre or the forest. South-west of the
upper end of the village stood the Kansperk
castle, mentioned in 1360.

Remains of the ancient division of agricultural
land

The remains of an ancient agricultural land-
scape represent an interesting type of land-
scape heritage here. In the territory of the
Czech Republic, areas with a land use struc-
ture that has been preserved with minimal
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Fig. 7. The town of Hluk preserves well the medieval ground plan of the colonization village distributed along

the main road with branching roads at both ends of the original development while the buildings of secular

and religious administration are its centre. A simplified version of the land use in 1827 according to the ca-

dastral map (left), the same territory on the recent 2018 colour orthophoto (right) shows the territorial growth

of the city along all roads leaving the ancient core. Sources: Authors” own processing of the cadastral map at
www.mza.cz and orthophoto at Mapy.cz

zZ

W

S\
s

ety

AN
==

B Forest
[ Ppasture ¥ Permanent building
I Arable fand

r

7= Temporary building
[ ] Garden = Road

"] public space

Fig. 8. The colonization village of Suchov was established at the foot of the White Carpathians along a long-
distance trade road. While the ground plan of the medieval core (according to the cadastral map from 1827 on
the left) practically did not change, the medieval division of land almost completely disappeared after the con-
solidation of land during the socialist collectivization of agriculture (according to the current 2018 orthophoto
on the right). The development was supplemented by a large building of the agricultural cooperative (east of the
centre of the village), and the former division of the land is now only indicated by strips of bushes on parts of the
former edges. Sources: Authors” own processing of the cadastral map at www.mza.cz and orthophoto at Mapy.cz
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changes since the compilation of the oldest
available reliable cartographic documentation
— detailed maps of the stable cadastre from
1820-1830 — can be considered such areas.

A small land holding serves as an indicator
of the ancient landscape in the conditions of
the Czech Republic. This is because of a series
of land reforms and political upheavals, the
most significant of which were related to the
collapse of the Austro-Hungarian Monarchy
and the subsequent land reforms, but espe-
cially to the socialist collectivization of agri-
culture after the WW2. Before 1850 there was
also large-scale use of land on noble, church
and city estates. However, a number of small
land holdings arose from the redistribution of
abolished large estates. The proof of the antig-
uity of the cultural landscape can be its reli-
able documentation in the period before 1850

only. The predominant type of rare segments
of the ancient cultural landscape in the former
“confinium” are areas with a small division of
land, in contrast to the large-scale land use of
the current cultural landscape (Photo 1).

Cultural landscapes have been categorized
within the UNESCO World Heritage frame-
work by origin, development and association
with diverse events (according to IFLA 2017,
modified).

1. Conceived cultural landscape. It includes
garden and park landscapes constructed for
aesthetic reasons.

2. Organically evolved landscape. It devel-
oped in connection with and in response to
the natural environment. Two subcategories
can be distinguished:

a) Relict or fossil landscapes where the evo-
lutionary process ended sometime in the past.

Photo 1. Large-scale modern agriculture characterizes the current cultural landscape of the “Hungarian corner”
around the town of Hluk (Photo by KoLgjka, J. 2019).
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b) Continuing landscapes are landscapes in
which the development process is still ongoing.

3. Associative cultural landscape is a type
that is related to cultural traditions. An asso-
ciative cultural landscape is a physical place
where the intangible aspects of cultural herit-
age are embodied.

Among the organically developed rel-
ict landscapes, ancient cultural landscapes
represent the remains of perhaps larger ter-
ritories in their surroundings, which, how-
ever, have succumbed to the processes of
innovation and lost their original character.
An overview of historical cultural landscapes
is available in the Czech Republic (Kuca, K.
et al. 2020). However, only a small number of
them show a land use structure comparable
to the pre-industrial period. For the histori-
cal territory of Moravia, their inventory was
carried out in the years 20162020 as part of
the NAKI Program project of the Ministry of
Culture of the Czech Republic under the title
“Inventory of the pre-industrial landscape of
Moravia and ensuring public awareness of its
existence as cultural heritage” at the Institute
of Geonics of the Academy of Sciences of the
Czech Republic in Ostrava.

A considerable attention is paid to the an-
cient landscape in the contemporary scien-
tific community from a number of points of
view. The history of interest in the medieval
landscape dates back to the middle of the
19" century, especially in the Anglo-Saxon
world (Rrpron, S. 2018). Aspects of the re-
construction of such a landscape to a specific
period, questions of its functioning (WHITE,
D. and GrAeME, J. 2012), the state of proper-
ty conditions (Hurr, D. 2001), dramatic stag-
es of change and their causes (Hourkov4, P.
et al. 2015) or their current role (HronCEK, P.
et al. 2022) prevail. Attention is paid to selec-
ted types of objects (primarily sacral, feudal
settlements), the character of settlements and
communications, usually at the local level (e.g.
STAMPER, P. et al. 2018). Somewhat aside of in-
terest is the covering search for the residuals of
the ancient landscape in the current landscape.

An example of a successful inventory of
pre-industrial landscape segments of all sizes

is the region of the Flemish Community in
Belgium, where a sample inventory and clas-
sification of the identified areas was carried
out, as well as the incorporation of findings
into regional legislation and spatial planning
practice (vaN EETWELDE, V. and ANTROP, M.
2005). The Belgian inventory process was
based on the comparison of high-quality
old maps from the end of the 18" century
and contemporary aerial photographs with
subsequent verification of selected areas in
the field, following evaluation and recom-
mendations. The Walloon Community of
Belgium carried out a similar inventory on
part of its territory. The remains of the old
landscape were mapped in Saxony (THiEMm,
K. and Bastian, O. 2014).

There is a sample record of examples of
“historical landscape structures” (SLAMOVA,
M. and Jancura, P. 2012) and “historical
structures of the traditional agricultural land-
scape” in Slovakia (SPULEROVA, J. et al. 2016).
In Slovakia, a nationwide inventory of the
remains of the ancient landscape is also un-
derway at the local level (see HrReSko, J. and
PeTLUS, P. 2015), with special attention paid
to mountain areas (HreSko, J. et al. 2015).

Interest in the inventory of old landscape
residues can be observed in the regions of
Brittany in France (“bocage” type records),
Alentejo in Portugal (forest-agricultural
complex), Great Britain (Bunck, R.G.H. et al.
1996; Hutt, D. 2001; etc.), the Netherlands
(MtcuEer, C.A. et al. 2003), and Ireland
(S1mms, A. 2004). The European Convention
on Landscapes also encourages member
countries to pay attention to “ordinary”
landscapes. The underappreciated rem-
nants of old land use structures can be such
a type of landscape (Council of Europe 2000).
A number of researchers mainly express con-
cern about the future of the remains of the
ancient cultural landscape.

Within the framework of the above-men-
tioned project, the research team identified
31 areas with preserved pre-industrial land-
scape structure (Figure 9) on the territory of
the former “confinium”, comparing the cur-
rent orthophoto map with the old maps of
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Fig. 9. “Hungarian corner” in Moravia with the remains of the ancient cultural landscape. Sources: Authors’
own processing, elevation map and rivers based on the Arc CR 500 data.

the stable cadastre. An overview of its basic
features was compiled for each such seg-
ment of the ancient landscape (Table 1). An
important part of the acquired information
is the evaluation of the current state of each
detected remnant of the old landscape, or a
qualified estimate of its degree of preserva-
tion, and determination of the main forms of
threat. These facts are then followed by pro-
posals for framework management measures.

The qualitative classification of pre-indus-
trial landscape (PrelL) segments according to
their current state or degree of preservation
distinguishes (Table 2):

Segments marked as ‘exceptionally well
preserved’ (level 1) — they have maximally
preserved original land division and also in
general the representation of the original land
use forms, including edges; they show some
only isolated differences from the state on the
imperial impressions of cadastral maps.

Segments marked as ‘well preserved’ (lev-
el 2) — have significantly preserved original
land division, but the representation of origi-
nal land use forms has not been preserved:
there has been a change of cultures, tree over-

grown plot edges, or a change of the pattern
of land use forms, but the visual landscape
character has basically been preserved.

Segments marked as ‘satisfactorily pre-
served’ (level 3) — show mostly preserved
land division (some originally separate plots
are unified) and the share of original land use
forms changed; non-native land use forms are
introduced (orchards and vineyards on allot-
ments, cottages, etc., threats are abundant).

The size classes of the PrelL. segments (see
Table 2) are determined conventionally.

The identified remnants of the ancient cul-
tural landscape with small land parcels are a
rare historical natural and cultural heritage.
in the current landscape, clearly dominated
by large homogeneous areas of arable land,
permanent crops (vineyards and orchards, or
meadows) and forest. The ancient landscape
segments with the highest level of preserva-
tion can be categorised as historical and nat-
ural heritage, similarly such as the region’s
architectural monuments and nature and
landscape reservations. Because of a large
part of the area of interest has a slightly un-
dulating terrain, the most valuable surviving
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Table 1. Basic parameters of the pre-industrial landscape (PrelL) segment Hluk

The name of the pre-industrial
landscape: Hluk

Region:
Slovacko

Geographic coordinates of the

48°59'59.9”"N 17°31'17.9”E

Number of local
segments in given
cadastral territory: 1

centre of gravity:

Location in Moravia: Zlin Region, District of Uherské Hradisté,
Vizovickd vrchovina Upland (Hluckd pahorkatina Hillyland)

PrelL classification criteria

Use of plots: . Threats:
PrelL. segment Size Narrow strips of main- Land
Cadastral . Total ly orchards with grass, | Degree of .
. code in the geo- category: . pooling,
territory: area: less arable land leading | preserva-
database: PrellL . . and land
Hluk 28.64 ha regardless of terrain to | tion: 1-2
Hluk_01 area . . abandon-
the distant axis of the
. ment
village, cottages
Natural characteristics
1 Al t 1 il
Location in terrain Altitude, m Climate Slope Spec Geology Soi
% of total
Two slopes undulating 50 SE 80 flysch sand-
central part of the high 90 G stones and clay 100 modal
245-321 w2 308 .
escarpment away from 10S 20sw | stones luvisols
the village 10 mixed sediments

Recommendation: Maintain current use, especially to prevent the merging of parcels.

Explanations: G — gentle (3-15°), S — steep (more than 15°), SE — south-east, S — south, SW — south-west

Source: Authors” own processing.

Table 2. Classification of segments of the pre-industrial landscape

Size classification Quality classification
Size,ha | Size category | Number Preslii]\;e;tlon Preservation category Number
0-50 area 17 1 exceptionally well preserved 9
51-100 | district 9 2 well preserved 19
over 100 | union 5 3 satisfactorily preserved 3
Total 31 Total 31

Source: Authors’ own processing.

remnants of the ancient landscape are pre-
served more in the dissected terrain, which
was not reached by the efforts to combine
plots into large blocks during the socialist
collectivisation of agriculture.

The state of the landscape in the 1820s is very
similar to a small area (28.64 ha) north of the
town of Hluk (Figure 10). As in 1827, it is now
dominated by a mixture of permanent crops
(orchards), arable land and pastures running
in narrow strips down slopes. The site is lo-
cated on the slope open to the south. However,
compared to the situation at the beginning of

the 19'" century, almost all the wooden huts at
the foot of the slope have disappeared. Similar
objects are now irregularly located at different
heights in different strips of land (Photo 2).

A small area (55.11 ha) on the flat to slight-
ly sloping valley floor south of the village
of Bfezova demonstrates the significant pre-
dominance of arable land strips. Here the
style of land arrangement is well preserved,
but it is quite common for adjacent plots to
be combined for common use from year to
year (Figure 11). Compared to the situation
in 1828, the route of the main north-south
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Fig. 10. Evidence of the practical conformity of the use of the ancient landscape area north of the town of Hluk

(on the left the current state of use - according to the recent orthophoto map from 2018, on the right the state

in 1827 according to the imperial imprint of the cadastral map. Sources: Authors” own processing, orthophoto
map — Mapy.cz, imperial imprint - www.mza.cz

Photo 2. The segment of the ancient cultural landscape north of the town of Hluk with multifunctional land use
similar to the state at the time of cadastral mapping about 200 years ago (Photo by KoLEjka, J. 2019).
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Fig. 11. Example of great similarity of current and ancient landscape use in the area south of the village of

Bfezova (on the left the current state - according to the recent orthophotomap from 2018, on the right the state

in 1828 according to the imperial imprint of the cadastral map. Sources: Authors” own processing, orthophoto
map — Mapy.cz, imperial imprint - www.mza.cz

valley road has changed, some field roads
have disappeared, watercourses have been
straightened, and the pasture areas adjacent
to the streams have become overgrown with
shrubs and low trees. The overall character
of this section of the cultural landscape in the
White Carpathians has not changed substan-
tially in almost 200 years (Photo 3).

Discussion

At the present time of very rapid economic
and social changes, changes are taking place
in the landscape, especially in its use. Driv-
ing forces are mainly represented by the pres-
sure to further intensify land use on the one
hand, while on the other hand, in LFA it is
the abandonment of land, or the transition
to extensive use. Professional groups, the ter-
ritorial administration, but also the lay public
pay significant attention to these often dra-
matic changes. Society’s attention is increas-
ingly turning to the past. Its manifestation
is, among other things, UNESCO’s growing
efforts to ensure the protection and sustain-
able development of the network of world

heritage sites. As of 2020, there were a total of
114 cultural landscapes of all types (see IFLA,
2017) on the list of World Heritage Sites out
of a total of 1,121 UNESCO sites (BRumMANN,
Ca. and GrFeLLER, A.E. 2022). They are usually
represented by larger areas. So far, however,
few countries have carried out a national or
at least a regional inventory of the remains of
the ancient cultural landscape (Hurt, D. 2001;
vAN EETWELDE, V. and ANTrOP, M. 2005; THI-
EM, K. and Bastian, O. 2014) and attempted
to classify them (JELEN, ]. et al. 2021).

In the historical territory of Moravia, this
process also took place in the “Hungarian
corner”, where, in addition, the beginning of
the formation of these remains can be fairly
accurately dated from the historical context
thanks to the delayed stage-like colonization
(settlement) of the disputed territory. This
represents a significant difference compared
to similar initiatives, where the establishment
of old landscapes is usually not known, or it
concerns a relatively recently created cultural
landscape. However, only a very small part
of the extraordinary extensive professional
literature (usually oriented towards local is-
sues, or protection, or individual assessment,
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Photo 3. Very rare example of preserved medieval land use in the form of narrow plots of arable land in slightly
sloping terrain south of the village of Bfezova in the White Carpathians (Photo by KoLejka, J. 2018).

peculiarities or history of the historical land-
scape) is devoted to methods of identification
and classification of small remnants of the an-
cient cultural landscape. The contribution of
this contribution, thus, consists in: 1) practical
application and verification of the inventory
method of the remains of the old landscape at
the regional level, 2) subsequent attention paid
to the area with the possibility of relatively
accurate dating of the foundation of these re-
mains, 3) development of a qualitative clas-
sification of the remains of the old landscape
according to the degree of preservation, 4)
presentation of procedures on the historically
specific territory of the former disputed terri-
tory between the Czech and Hungarian states.

Conclusions

There is a relatively dense network of nature
conservation areas, historical buildings and

areas in the Czech Republic. Segments of the
ancient cultural landscape as joint products of
nature and human activities are also numer-
ous. No one among them could be included
in the UNESCO categorization as “relict or
fossil” organically developed landscapes due
to small dimensions.

In the conventionally defined region of the
“Hungarian corner” in Moravia, settlement
and use of the landscape took place in a po-
litically uncertain area in waves depending
on the power situation of each period. That is
why there are still evidences of the activities
of both the Czech and Hungarian medieval
states in the territory, which has no equiva-
lent in the Czech Republic. Thus, to this day,
forms of landscape heritage of Czech and
Hungarian origin exist side by side (both
in urbanized areas, or in open landscape).
Many localities were practically untouched
by modernization efforts in the past and
represent remnants of the ancient landscape.
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The identified areas of such landscape herit-
age have been carefully recorded, but now
it is necessary to inform the professional
community, the territorial administration
and the general public about the results of
the research in order to be able to formulate
society’s relationship to such places to find
suitable forms of its protection in the future
and also to present them as very attractive
objects of tourist interest, in the given case
also of international tourism. They can serve
as important object of public interests or edu-
cational destination (RAtz, T. et al. 2020).

The value of the best-preserved localities is
comparable to areas of preserved nature and
historical cultural monuments. It should also be
noted that the economic pressure on a number
of identified areas in the open landscape and
in developed areas is considerable. Between
the years 2020-2022, two valuable sites of the
ancient landscape disappeared. It is therefore
appropriate to interest the local public and the
authorities in spreading awareness about the
value of the identified sites, and about their po-
tential contribution to municipalities and the
region. All identified locations are available on
the Internet (http://arcgis.adbros.com/project/
detail/6) at a resolution corresponding to a scale
of 1:10,000 and larger, so they can be respected
in planning activities at all levels.

Acknowledgement: The inventory and research of
segments of the pre-industrial landscape took place
within the project “Inventory of the pre-industrial
landscape of Moravia and ensuring public awareness
of its existence as a cultural heritage”, supported by
the Ministry of Culture of the Czech Republic under
No. DG16P02B042.
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Roza KELINBAYEVA!

Abstract

Kazakhstan is demonstrating its commitment to promoting gender equality and working closely with the global
community. Over the past decade, the gender gap in the structure of labour force of Kazakhstan has slightly de-
creased. However, gender gaps persist. Women in Kazakhstan make up slightly more than half of the total popu-
lation of the country, but their contribution to indicators of economic activity, growth and well-being of republic
is significantly below their potential. In this article, gender dynamics of Kazakhstan labour market are explored
at macro and micro levels using GIS. In this article, authors tried to answer the following questions: What is the
gender situation in the labour market of Kazakhstan, as a country of Central Asia region with an Eastern mentality?
Does the growing number of employed women lead to higher levels of gender equality in the Kazakhstan labour
market? What are the characteristics of women’s employment compared to men’s? The results of research show that
women’s increased access to jobs has not led to a significant reduction in the gap in earnings and incomes between
men and women. This is due to the gender segregation of vocational education, which lays the foundation for sec-
toral differentiation of employment with different geographical distributions. Also, the so-called “glass ceiling” or
low accessibility to leadership positions hinders women’s greater competitiveness. In addition, such an important
element of labour market as unpaid domestic work, which is mainly occupied by women, is still not recognized.

Keywords: gender inequality, labour market, labour force, GIS, Sustainable Development Goals (SDG), human
capital, regions, spatial differentiation.
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Introduction gender factor determines educational and ca-
reer opportunities, influences the social status
of an individual in society, influences profes-

sional self-determination and self-realization.

Significant progress has been made recently
in moving towards gender equality, and the

position and activities of the governments of
several countries of the world have been char-
acterized by a positive attitude towards this
problem. Ensuring gender equality is one of
the factors for achieving sustainable develop-
ment and effective economic growth of the
country and region. Despite the growing at-
tention to the problems of gender inequality,
professional segregation, and insufficient use
of women’s human capital in the economy,
most countries are not able to overcome bar-
riers to equal rights for men and women. The

Representatives of various scientific
schools of the 17*"-18" centuries, studying
market relations, paid attention primarily to
men as active participants in production and
social processes, not taking into account the
subordinate position of women, who for a
long time were not considered as social units,
which did not allow assessing the domestic
work of women and mothers as a process of
reproduction of human capital.

The involvement of women in social produc-
tion in the 18"-19™ centuries did not lead to an
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active study of the problem of social equality of
the sexes, and the justification of discrimination
against women by property relations excluded
gender aspects from the analysis of society and
caused gender deformation in the social policy
of “real socialism” as classical Marxists de-
clared (O Zhenskom Voprose... 1971).

Only in the 19" century researchers of the
concept of “living productive forces” in the
context of approaches to the assessment of
human capital in their works, assessing the
human capital of the nation, considered it as
a combination of the male and female human
capital of the country. This was the starting
point for further gender-based labour mar-
ket research by scholars such as Sivaa, J.N.
(1967), who looked at the impact of economic
growth and education on women'’s labour
force participation, Lincovg, J. (2008) who
studied the relationship between national
income and women’s labour market par-
ticipation, Lam, D. and DuryEa, S. (1999),
Maras, A. et al. (2010), ConTrERAS, D. ef al.
(2011) highlight the importance of education
in women’s labour force participation. Han,
J-S. and Lkg, J-W. (2020) made an analysis
and assessment of human capital in terms of
the composition of the labour force by age,
gender, education and wage level.

Gender aspects of inequality in the world
of work are described by different scien-
tists using different bases. KessLER-HARRIS.
A. (1982) explains the current position of
women in the structure of labour relations
through the concept of the ideology of the
family, which for a long time kept women
away from jobs, from reaching the heights
of their profession, giving much more impor-
tance to their reproductive function.

Hart™ANN, H. (1976) argues that capital-
ism seeks to maintain a patriarchal society in
which men can exercise control over wom-
en’s labour, ensuring and protecting their
own privileged position. In conditions where
women are not allowed to enter highly paid
and prestigious professions, they look at
marriage as a means of resolving material
problems and are ready to put up with do-
mestic exploitation.

Gawmeg, A. and PrRINGLE, R. (1983) in “Gender
at Work” describe the situation of women
working in the context of the development
of computer technology. According to their
observations, the growth of computerization
did not lead to a decrease in labour market
segregation, but only secured a certain area
of professional activity in the field of infor-
mation technology for women, blocking ac-
cess to more prestigious activities.

Mies, M. (1986) in “Patriarchy and Accumu-
lation on a World Scale”, argues that con-
sidering housekeeping as a natural role for
women means reducing her paid work to
just a source of “additional” income, thus,
justifying lower wages for women) and iso-
lating women workers from each other and
from working men (which prevents collective
struggle in the workplace).

AGARWAL, B. (2007) in her work on gender,
property and power “Towards freedom from
domestic violence” demonstrates that the
ability of women to own and inherit property
acts as a serious deterrent to spousal violence.

Women’s empowerment is one of the
17 sustainable development goals. SDG 5 is
not only a vital goal in its own right, but it
is also a cross-cutting goal for all SDGs by
virtue of the recognition that economic and
social development depends on the achieve-
ment of gender equality (Busuari, B. and
Gavrvani, A. 2017). The relationship of gen-
der equality and religion, ethnicity, age and
environment studied by KuMaRr-PATHANIA,
S. (2017). Gender equality issues within the
SDGs were also considered by KiFeocGLy, S.
(2022) and Zamrong, G. et al. (2022).

The majority of women in the world work
long hours a day, although most of their
work is related to family or childcare respon-
sibilities, which prevents them from working
outside the home (ILO, 2017). A study of the
correlation between fertility and female em-
ployment showed that until the mid-1970s,
a strong negative relationship prevailed in
developed countries, but subsequently the
correlation became low (ENGeLHarRDT, H.
et al. 2004). This was due to greater avail-
ability of childcare services, family policies
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(maternity leave), changing attitudes to-
wards working mothers, and an increase in
part-time jobs (RinpFuss, R. and BREwsTER, K.
2000). Although the balance between moth-
erhood and employment is still negative in
some developing countries, even though
they are experiencing strong economic
growth (ConTrERAS, D. et al. 2011). KerN, L.
explores gender processes from the point of
view of geography, the role of a woman liv-
ing in an urban environment (SAci, M. 2022).

BuriBavyev, Y.A., Kuamzina, Z.A,
YERMUKHAMETOVA, S., TURLYKHANKYZY, K.,
YESSENGAZIEVA, A. and ORYNTAYEV, Z. studied
the possibilities of ensuring equal employment
for men and women in Kazakhstan, proposed
measures to improve legislation on labour
protection and working conditions, improve
working conditions, as well as the possibility
of introducing and expanding flexible forms
of employment, studied the role of interna-
tional legal instruments in the formation of
national methods for ensuring gender equal-
ity in Kazakhstan (see Burisayev, Y.A. and
Kuamzing, Z.A. 2019; Knamzina, Z. et al. 2022).

GIS tools have also been used to highlight
issues of gender inequality. Brown, S. (2003)
used field research and GIS to explore gen-
der roles, responsibilities and workloads
in a spatial context. Considered women'’s
employment in Oman and modelled the
women’s employment rate based on GIS
(SHawky, M. 2018). A GIS platform has been
created to visualize gender inequality at the
subnational level in the Lower Mekong re-
gion (see https://servirmekong.maps.arcgis.
com/apps/webappviewer/index.html?id=38
67739472d14d919f6bebb17{6f976b). Scientists
from Shahid Chamran University studied
and analysed women’s socio-cultural barri-
ers to using public transport in Iran using
GIS tools (Gooparzi, M. et al. 2020). In the
book edited by Ozpeneror, E. (2021), schol-
ars have explored using the latest mapping
and GIS applications, contemporary issues
of gender inequality such as the visualiza-
tion of gender dynamics at the macro and
micro levels, the role of GIS in the context of
gender inequality, the adaptation of GIS for

the criminal justice response to domestic vio-
lence, and to address gender-based violence,
spatial inequalities in gender representation
across industries, social and environmental
injustice faced by female migrant workers,
a social vulnerability index is presented to
identify spatial patterns of social vulnerabil-
ity and gender inequalities.

The gender gap in the global labour force
participation rate has narrowed. Despite the
progress made, some gender gaps remain
and greater efforts are needed to close them.
In particular, the gender gap in unemploy-
ment remains large, especially for young
women. In addition, women continue to be
disproportionately represented among con-
tributing family workers and in other forms
of informal employment. Despite some im-
provements, women continue to face sig-
nificant pay gaps caused by occupational
segregation and discrimination, as well as
different working hours compared to men
in paid and unpaid work (AsrF, I. et al. 2018).

According to World Bank research, women
are excluded from working life in some so-
cieties. In the world, the share of working
women is 49 percent, and the share of work-
ing men is 75 percent. Gender inequality per-
sists in the distribution of power. Globally,
women head less than 20 percent of all busi-
nesses (World Bank, 2019). Women work in
economically less productive sectors and in
occupations that offer potentially fewer op-
portunities for on-the-job learning.

In the process of employment, women face
industry-specific legislative restrictions. In 65
countries women are prohibited from work-
ing in the mining industry, in 47 countries
employment opportunities for women in the
manufacturing industries are limited, and 37
countries do not allow women to work in the
construction industry. Moreover, in 29 coun-
tries around the world, women have shorter
hours of work than men (World Bank, 2019).

In the development strategies of interna-
tional organizations, the problem of gender
equality as a component of socio-economic
development is perceived as an important
direction of state policy.


https://servirmekong.maps.arcgis.com/apps/webappviewer/index.html?id=3867739472d14d9f9f6bebb17f6f976b
https://servirmekong.maps.arcgis.com/apps/webappviewer/index.html?id=3867739472d14d9f9f6bebb17f6f976b
https://servirmekong.maps.arcgis.com/apps/webappviewer/index.html?id=3867739472d14d9f9f6bebb17f6f976b

62 Nyussupova, G. et al. Hungarian Geographical Bulletin 72 (2023) (1) 59-74.

The Convention on the Elimination of All
Forms of Discrimination Against Women
(CEDAW), adopted in 1979 by the UN, de-
fines the imperative of equality in results, not
just equality in opportunities: it is not enough
to develop anti-discrimination laws, it is nec-
essary to form a mechanism for their applica-
tion in public life and the economy, to guar-
antee true gender equality, so that women
enjoy equality in their daily lives. The dual
goal of achieving gender equality should be
taken into account: on the one hand, it is the
expansion of opportunities and choices for
women, on the other hand, the realization of
national potentials for a positive response to
the interests and problems of women.

In the Synthesis Report of the UN Secretary-
General on the Sustainable Development
Agenda prepared for the Global Summit
(September 2015), 12 out of 17 goals are
gender-sensitive. Of course, the position of
women in the world over the past quarter
century has undergone significant changes
for the better in areas such as education and
health care, as well as the level of employ-
ment in the labour market, sources of income.

And what is the situation in Kazakhstan, in
the country of the Central Asian region with
an Eastern mentality? What are the charac-
teristics of women’s employment compared
to men’s? With over a decade of experience
in implementing a comprehensive gender
equality strategy and an updated policy ap-
proved in 2017, Kazakhstan demonstrates
an unwavering commitment to promoting
equality between women and men.

Over the past two decades, Kazakhstan has
committed itself to some international agree-
ments, adopted many laws and developed
government measures that have become a
key condition for increasing the participation
of women in public life. Based on the obser-
vance of international agreements, such as the
Beijing Declaration and Platform for Action
(1995), the UN Convention on the Elimination
of All Forms of Discrimination against Women
(CEDAW) (1998), the Millennium Development
Goals, the republic has developed its Gender
Equality Strategy for 2006-2016, which until

recently served as the main reference point for
government activities in the gender area. In
connection with the completion of the imple-
mentation of the Gender Strategy 2006-2016.
The Government has prepared a Concept for
Family and Gender Policy until 2030.

Programs within the framework of gender
policy should be developed based on legisla-
tive and socio-economic factors, but it is also
necessary to take into account the established
ethno-economic and geopolitical conditions,
including national and cultural traditions.
However, the assessment of indicators of so-
cio-economic development of the regions of
the Republic of Kazakhstan indicates gender
disproportions associated with existing na-
tional traditions, which is especially evident in
the southern regions of the country due to var-
ious mental, national and religious characteris-
tics that determine attitudes towards women.
In the south of Kazakhstan, the population is
territorially and historically closely connected
with the peoples of Central Asia and adheres
mainly to the views characteristic of eastern
countries in relation to women. Whereas, the
inhabitants of Northern, Northwestern, and
Eastern Kazakhstan border on Russia, which
causes the concentration of the European con-
tingent in the regions and a more loyal attitude
towards women (SHaTrROV, M. 2013; UN News.
2016; Representation... 2020).

Data and methods

This article assesses progress and gaps about
gender equality and women’s empowerment
in Kazakhstan, based on information from
global databases and available in the coun-
try, with a focus on the following key areas
of SDG 5: women’s access to decent work,
low-paid female labour, increase in women's
unpaid work, overrepresentation of women
in the informal sector, women'’s participa-
tion in decision-making, women'’s and girls’
access to education and training.

The analytical part of the study began with
an analysis of the level of participation of
women in the labour force of the Republic of
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Kazakhstan in comparison with other coun-
tries. For country analysis, the statistical data-
base of the International Labour Organization
(ILO) was used. When selecting indicators, we
relied on a system of indicators to track pro-
gress towards the SDGs and key ILO indicators.
Also, these indicators seemed relevant to us,
since in the analysis the gender imbalance was
clearly expressed in them. The gender charac-
teristics of some key demographic indicators,
labour market indicators (Labour force partici-
pation rate, Employment rate, Employment by
sectors of the economy, Wages, Employment in
the informal economy, Unemployment, Unpaid
domestic work) were analysed in the context
of the regions of the Republic of Kazakhstan.
For this purpose, statistics were collected for
the last 20 years (2000-2021) from statisti-
cal collections, the “Taldau” information and
analytical system, the national SDG reporting
platform of the Bureau of National Statistics
of the Republic of Kazakhstan to analyse gen-
der dynamics in the context of the regions of
Kazakhstan. Although gender statistics are
available in Kazakhstan compared to other
Central Asian countries, many indicators are
missing at the micro level, which does not pro-
vide a clear picture of gender differences and
hinders regional analysis of gender processes.
The general legislative framework for statistics
is generally gender-neutral.

For the assessment, a mixed methods ap-
proach was adopted, including spatial com-
parative, statistical analysis, GIS methods.
Gathering gender statistics in a geographic
context and retaining baseline location infor-
mation can reveal patterns in data that would
otherwise be missed, draw insights into gaps,
missed opportunities and, ultimately, entry
points for policy agendas. The use of GIS
in the analysis of gender issues will help to
identify spatial patterns of gender imbalance
and with the presence of a relationship with
the location of certain objects. GIS will allow
not only to make a quantitative analysis, but
also to bring the results to an understanding
through visualization. The result of the spa-
tial analysis will be thematic maps reflecting
the results of the research work.

The geo-information part of the study is
based on the scientific and methodological
principles and ideas of the general theory of
cartography of domestic and international
integrated mapping. A geodatabase (DB)
was developed on objective indicators of the
labour market. The database consists of two
types of information: statistical and spatial.
Vector layers are created and processed in GIS
and meet the basic requirements of vector in-
formation (required detail, reliability, accura-
cy, compliance with the requirements for the
coordinate system and cartographic projec-
tion, data exchange format, etc.). Vector layers
are loaded into the database as a cartographic
base for all thematic maps and contain infor-
mation about the boundaries and settlements
of administrative-territorial entities. The basis
of computer software is the instrumental geo-
graphic information system ArcGIS.

Results and discussion

Kazakhstan, being a country with a vast terri-
tory, has difficulty balancing regional differ-
ences between a few centres and a vast periph-
ery (Nyussupova, G. et al. 2021). Differences
across regions make it difficult to achieve gen-
der equality and the empowerment of women
and girls in the country (SDG 5), as well as
an obstacle to other Sustainable Development
Goals, such as ensuring healthy lives and pro-
moting well-being for all at all ages (SDG 3),
inclusive and quality education (SDG 4), pro-
moting sustained, inclusive and sustainable
economic growth (SDG 8), building resilient
infrastructure and promoting sustainable in-
dustrialization and innovation (SDG 9).

The article presents an analysis of gender
differences in Kazakhstan with a focus on the
following areas of SDG 5: women's access to
decent work, women’s low-paid work, increase
in women'’s unpaid work, women’s overrep-
resentation in the informal sector, women’s
participation in decision-making, women'’s
and girls” access to education and training.
These areas highlighted in SDG 5 continue to
seriously undermine the potential to achieve
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equal rights, opportunities and quality of life
for women not only in Kazakhstan but also in
many other countries of the world.

Women'’s access to decent work

According to official statistics, at the beginning
of 2021, 9,719.2 thousand women lived in the
Republic of Kazakhstan, which is 51.5 percent

of the total population of the country. The
number of women exceeds the number of men,

12,000

10,000

while the life expectancy of women is on aver-
age 10 years longer than the life expectancy
of men in all regions of Kazakhstan (Figure 1).

In Kazakhstan, according to the ILO, the
participation rate of women in the labour
force in 2019 was 62.8 percent. The repub-
lic maintains a stable level of employment
of women and is not inferior in this regard
to many countries, including countries with
highly developed economies (Figure 2).
However, the contribution of female labour
to the indicators of economic activity, growth,
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and the well-being of the population is much
lower than its potential.

According to the International Monetary
Fund, the global economy is losing from 10 per-
cent of GDP in developed countries to 30 per-
cent in South Asia, the Middle East and North
Africa due to inequality between women and
men (Karpana, K. et al. 2017) In addition, the
study shows that increasing the participation of
women in the labour force significantly increases
the rate of economic growth and the well-being
of the country (Jonatnan, D.O. et al. 2018).

However, there is a significant gap in the
gender structure of the labour force. If, in
developed countries, the gap is about 6 per-
cent, then in Kazakhstan this figure is twice
as large. Thus, in the republic, the level of
participation of women in the labour force
in 2020 was 63.7 percent, which is 11.8 per-
cent lower than among men. The gender gap
in the labour force shows no signs of nar-
rowing. In the republic, by region, the same
trend is observed in the gap between the
share of women and men in the labour force
(Figure 3). In all regions of the republic, the
male population prevails in the structure of
the labour force.

Labour force participation rate (%)

According to the Bureau of National
Statistics, gender differences in employment
status are small. The employment rate of
women in Kazakhstan in 2020 amounted to
94.6 percent or 4,212.5 thousand people. Over
the past 20 years, the employment of women
in the republic has had a positive trend. Thus,
compared with 2001, the employment rate of
women by 2020 increased by 6.6 percent, or
by 983.9 thousand working women (Figure 4).
About 76.6 percent of the employed popula-
tion, both women and men, are employed,
about 23.4 percent are self-employed. The
main area of female employment is the ser-
vice sector. It employs 55.2 percent of women.

The global pandemic and the state of emer-
gency introduced in connection with this in
2020 have seriously affected the Kazakhstan
labour market. The acceleration of the transi-
tion to flexible forms of employment due to
COVID-19 in 2020 is now reflected in the wide
spread of remote work in Kazakhstan. The
result of this in Kazakhstan was the develop-
ment of alternative forms of employment, the
active involvement of women and rural resi-
dents in labour activities. Thus, every 3 re-
mote worker in the country is a rural resident.
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Fig. 3. The share of the male/female population in the labour force for 2020 by regions of the Republic of
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Fig. 4. Dynamics of the level of employment by sex in the Republic of Kazakhstan, 2001-2020.
Source: https://taldau.stat.gov.kz/

Many organizations in Kazakhstan have
transferred employees to remote work (70%
of employees), using online technologies as
much as possible, but faced issues of proper
design and organization of work processes.
As a result of the state of emergency in 2020,
Kazakhstan adopted legislative amendments
to the Labour Code to improve the legal
regulation of remote work. Now in the leg-
islation, there are such concepts as “remote
work” and “combined remote work”.

Although, in general, there is an increase in
the employment of women in the republic, a
regional analysis shows that the growth in
the use of female labour is due to cities of
republican significance (Nur-Sultan, Almaty
and Shymkent), and several regions (Almaty,
East Kazakhstan, Karaganda and Turkestan
oblasts) (Figure 5). The growth of women’s
employment in large cities of the country is
explained by the predominance of the service
sector in them, where women'’s labour is most
concentrated. Almaty and Turkestan oblasts
are adjacent to large cities of the republic,
where women from the oblast come to work.

At the same time, the distribution of men
and women by sectors of the economy dif-
fers markedly. Thus, in the areas of transport
and construction, 23.3 percent of employees

in each area are represented by women. In
addition, the proportion of women is 1/3 of
workers in the industry.

The highest concentration of women (over
72%) was noted in the areas of education,
health care, as well as in the field of accom-
modation and food services (63.5%). Also,
women accounted for about 60 percent of
all workers employed in trade and financial
activities compared to men (Figure 6) (see
Gender statistics of the Bureau of National
Statistics of the Republic of Kazakhstan,
https://gender.stat.gov.kz/).

There are several reasons for the uneven
distribution of women and men across sec-
tors of the economy. Thus, the choice of ac-
tivity is accepted by many women in favour
of more flexible work schedules to combine
work and family responsibilities. Gender
stereotypes also influence the professional
self-determination and career development
of women. As a rule, only a small share of
women has a technical education and rele-
vant qualifications. Until recently, women in
the republic were denied access to 191 types
of work related to adverse working condi-
tions, hard physical work (until 2018 there
were 287) (Labour Code of the Republic of
Kazakhstan, 2021). In October 2021, a law
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Fig. 5. Employment of women by regions of the Republic of Kazakhstan, 2020. Source: https://taldau.stat.gov.kz/
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was signed that removes restrictions on the
employment of women from the Labour
Code (Law of the Republic of Kazakhstan,
2021). This action to eliminate discrimination
against women became part of the Human
Rights Priority Action Plan approved on 11
June 2021. However, the most overriding fac-
tor remains the gender segregation of voca-
tional education, which lays the foundation
for sectoral employment differentiation.

Women's low-paid work

Women's greater access to jobs has not led
to a significant reduction in the gap in earn-
ings and incomes between men and women.
Some of the countries where the income gap
between men and women is particularly
large are among those that have experienced
the fastest growth in female employment in
recent years. As a rule, these are countries

with pronounced export orientation, such as
China, the Republic of Korea, Singapore and
Chile. This trend suggests that the traditional
pattern of discrimination against women’s ac-
cess to employment appears to be giving way
in some cases to a targeted preference for fe-
male workers. It should be emphasized here
that this preference is usually based on the
consent of women to perform unskilled work,
receive low wages, as well as their reputation
as obedient and uncomplaining workers.

In the regions of Kazakhstan, as well as the
average for the republic, women’s wages are
30-35 percent lower than men’s ones. In 2020,
women’s wages were 75 percent of men’s
wages. Over the past 10 years, the dynam-
ics of the ratio of wages of men and women
shows that women, on average, earned 32 per-
cent less than men (Figure 7), women received
the least wages in 2018 (65.8% of men’s wag-
es), but 2020 saw a sharp drop in the male-
to-female wage ratio of 9.2 percent from its
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lowest point in 2018. This phenomenon is ex-
plained by a 25 percent increase in the salaries
of teachers from 1 January 2020, 72.2 percent
of which are women, as part of the execution
of the order of the President of the Republic of
Kazakhstan Kassym-Jomart Tokayev (Law of
the Republic of Kazakhstan, 2019).

The gender pay gap tends to be much lower
among first-time labour market entrants and
tends to widen as workers age. Thus, in 2020,
the largest gender pay gap was noted in the
age groups of 3544 years (36.7%) and 45-54
years (35.0%), the smallest in the age groups
of 65 years and older (25.3%) and below 25
years (16.9%) (see “Taldau” information and
analytical system, https://taldau.stat.gov.kz/).

The gender pay gap is largely affected by
socio-economic factors — the number of men
and women in a certain type of economic ac-
tivity, their profession, education, age, length
of service, and so on in Kazakhstan.

A regional analysis of the gender pay gap
shows that this indicator deserves special atten-
tion in Atyrau and Mangystau regions, where
the difference is 45-50 percent, and in some
areas of Western Kazakhstan, women earn
about 35 percent of the wages of men (Isatay,
Makat, Kzylkoga, Borli, Makhabet districts,
and Zhanaozen, Aktau, Atyrau cities) (see
Figure 7). This imbalance is explained by the
predominance of the oil and gas sector of the
economy in these regions, where female labour
is less competitive. A high gender imbalance
in wages is also characteristic of regions where
the metallurgical sector of the economy is de-
veloped (Satpaev, Shakhtinsk, Saran cities and
Ayagoz district). In the capital of the Republic
of Kazakhstan in Nur-Sultan city, the imbal-
ance is explained by the fact that construction
is developed here, where mainly men work and
the civil service, where senior positions with
high wages are occupied mainly by men.

Investments in women as human capital
are higher than the return on these invest-
ments as a result of the incomplete demand
for women in the field of employment, which
reduces their level of economic activity and
manifests itself in lower wages compared to
men by 30-35 percent.

Increase in women’s unpaid work

The gender imbalance in wages in the re-
public is also partly explained by the fact
that women have less time for paid work
because they are engaged in unpaid house-
hold chores. As in most parts of the world,
a significant proportion of unpaid domestic
work is done by women. As a result, women
tend to work longer hours than men. For ex-
ample, according to the International Labour
Organization, on average in the world, wom-
en spend 4.4 hours on unpaid work, while
men spend only 1.7 hours. The smallest gap
remains in Norway, where women work 3.7
hours without pay, while men work 3 hours.
In the US, the figure is 3.8 hours versus 2.4
hours (Georaieva, K. et al. 2019).

In Kazakhstan, a woman spends an aver-
age of 2.2 hours per day in paid work and
4.1 hours in unpaid care work and house-
work. For comparison, one day in the life of
an ordinary Kazakhstani man is 3.3 hours at
a paid job and 1.8 hours doing unpaid house-
hold chores (ILO, 2019).

It is worth noting the uneven impact of the
pandemic on men and women. The COVID-19
pandemic has not only exacerbated inequali-
ties around the world but also exposed many
of the gender-based issues that exist in Kazakh
society. As mentioned above, of course, tele-
working gives women the opportunity to
work and combine household chores, thereby
allowing them to feel satisfied with financial
independence and the availability of free time
for the family. But this situation is not ideal
either. It is worth noting that the boundary
between the workplace and home disappears,
the boundary between work and personal
time and other side costs are erased.

With the closure of kindergartens and
schools due to the dangerous sanitary and
epidemic situation, women began to work
even more due to the increased burden of
caring for children. The number of paid
hours at best has not changed, and at worst it
has decreased or disappeared altogether. On
average, the volume of women’s household
chores increased by 1.5-2 times.
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Many studies show that gender imbalances
in unpaid work not only deprive women of
economic opportunities but also impede the
qualitative growth of the economies of coun-
tries. The ILO estimates that 16.4 billion hours
a day are spent on unpaid care work world-
wide. This is the equivalent of 2 billion people
working an 8-hour day every day without
pay (ILO, 2018). In Europe and Central Asia,
women devote 2 times more time to unpaid
care work than men (4.5 versus 2.2 hours).
And when we consider paid and unpaid
work together, women generally work lon-
ger hours than men (Cacatay, N. et al. 2017).

Oxfam experts concluded that the value
of women'’s unpaid labour is 10 billion USD
a year or 1/8 of the world’s GDP (Oxfam
International, 2022). In Australia, the con-
tribution of unpaid care work to GDP is
41.3 percent (of which women account for
26.8%). In Kazakhstan, unpaid work is esti-
mated at 2.5 percent of GDP (of which 1.8%
is the contribution of women). Gender dis-
parity in the distribution of unpaid care work
leads to growing gender gaps in the labour
market and in other areas that affect the po-
sition and status of women in society. There
is an inverse relationship between the length
of time spent on unpaid care work and wom-
en’s labour force participation. Care respon-
sibilities also affect the quality of women’'s
employment. In some countries, due to gen-
der inequality in the distribution of unpaid
work, the reduction of the gender gap in ed-
ucation did not bring significant changes to
the labour market (FErRraNT, G. et al. 2014).
The relationship between a woman'’s role in
the family, occupational choice, and income
suggests that narrowing the gender pay gap
could lead to a reduction in violence against
women.

Employment of women in the informal sector

Work in the informal sector lacks security
and social protection, is associated with hard
work, is poorly paid and provides limited
opportunities for the development of human

capital. There is a certain gender imbalance in
official unemployment figures in Kazakhstan.
In 2020, the share of unemployed women was
5.4 percent compared to 4.4 percent for men. In
2020, the share of women in the unemployed
population amounted to 53.3 percent and the
economically inactive population -62.3 percent
(https://taldau.stat.gov.kz). Part of this gap
can be explained by the fact that women are
more likely to take maternity leave.
Self-employed women and men in
Kazakhstan do not contribute to a pension
fund or receive social insurance and are
therefore economically less secure and have
precarious working conditions. Measures
have been taken to reduce informal self-em-
ployment, including among women. Thus,
in 2001, women accounted for 47.7 percent
of the self-employed, but by 2020 the share
of self-employed women has decreased to
45.5 percent. The majority of self-employed
women work in agriculture (38.7%) and
trade (40.4%). Self-employed men also
tend to work in these sectors, as well as in
transport, warehousing and construction
(https://gender.stat.gov.kz/).

Participation of women in decision-making

In addition to sectoral differentiation, the
labour market of Kazakhstan is character-
ized by professional segregation. This means
that women are underrepresented in senior
leadership in most sectors of the economy.
Women have the right to participate in pub-
lic life and hold public office, according to
the Beijing Platform for Action, women'’s par-
ticipation in political life should be at least
33 percent. Despite some progress in promot-
ing gender equality in the country, Kazakh-
stan has a lot of work to do in achieving SDG
5 to ensure full effective participation and
equal opportunities for women at all levels of
decision-making in political, economic, and
public life.

Thus, in 2020, women headed only 17.9 per-
cent of large enterprises, 28.3 percent of small
and 33.2 percent of medium-sized enterprises
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in Kazakhstan. Education is the only field of
activity where the prevailing share of man-
agers is women (64.4%). 47.4 percent of top
managers in health and social services are
women. In the financial and insurance sec-
tor, 41.7 percent are women managers, in the
hotel and restaurant business 41.1 percent.
A small number of women leaders are noted
in agriculture (14.8%), mining (12.7%) and
construction (16.9%).

In addition, the higher the position, the
smaller the number of women holding
it compared to men. So, according to the
Bureau of National Statistics, in 2020, the
average salary of men working as heads of
all levels of organizations was 1,417.7 USD,
a labour protection engineer 638.4 USD,
and an economist 508.9 USD. This is 1.1-
1.5 times higher than the average salary of
women in similar positions and professions
(https://gender.stat.gov.kz/).

Access of women and girls to education and
training

Kazakhstan has approved a Roadmap for
the Development of Higher Education until
2020, which outlines the role of education
and research institutions in the develop-
ment of a knowledge-based economy and
the preparation of a modern skilled work-
force. The transition to a more knowledge-
based economy significantly accelerates the
advancement of gender equality. There is a
high level of gender segregation in Kazakh-
stan’s labour force. The pre-requisites for this
begin already from the moment the appli-
cants choose higher educational institutions.
Gender differences are especially evident in
vocational education. Vocational schools
must attract a gender-balanced number of
students in in-demand majors to meet future
labour demand. A learning environment that
offers a wide variety of careers and is free
from gender stereotypes will allow students
to freely express their abilities and interests,
which will ultimately lead to optimal educa-
tional outcomes.

Conclusions

The Republic of Kazakhstan has maintained
a stable level of women’s participation in
the labour market, which distinguishes it
favourably from most other Central Asian
countries. However, a geographical analysis
of women’s employment shows that wom-
en’s employment is territorially differenti-
ated. The growth of women’s employment
in the republic is provided by the cities of
republican significance (Nur-Sultan, Almaty
and Shymkent), and a number of regions
(Almaty, East Kazakhstan, Karaganda and
Turkestan oblasts). The main factor in the
regional differentiation of the female labour
force is the disproportion in the incomes of
the regions, the predominance of the service
sector in the economy of these regions. High
economic growth smooths out gender dis-
parities. Regions with middle and low in-
come in the republic — Almaty and Turkestan
oblasts are regions — “donors” of commuting
labour migration for the cities of Almaty and
Shymkent.

In the republic, there is also an uneven gen-
der distribution across sectors of the econo-
my. Women are employed mainly in lower
paid sectors such as health and social work
(72%), education (72%) and other services.

In addition to sectoral differentiation, the
labour market of the Republic of Kazakhstan
is characterized by professional segregation.
Women are underrepresented in senior lead-
ership in many sectors of the Kazakh econo-
my. On the basis of ADB (2018) data, socio-
logical research by SarsemBAYEVA, R. (2017),
we believe that the main reasons for gender
segregation are gender stereotypes common
among the population of Kazakhstan, which
affect professional self-determination and ca-
reer growth of women. Thus, according to
the analysis of public opinion conducted by
SARSEMBAYEVA (2017) on attitudes towards
gender equality and the beliefs of women
and men in this regard, many respondents
associate the role of women to a greater ex-
tent with the family and home than with the
economic and political spheres. Moreover,
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the percentage of women who share this be-
lief (39%) exceeds the percentage of men who
share this opinion (25%). Similarly, the EBRD
report “Life in Transition” (2016) found
that two-thirds of both men and women in
Kazakhstan surveyed believe that men are
better at political leadership than women.
According to about 86 percent of respond-
ents, a woman should do household chores,
even if her husband does not work, this opin-
ion is shared by both women and men.

The wide access of Kazakhstan women to
jobs has not reduced the gap in earnings and
incomes between men and women. In terms
of wages, there remains a gap between the
pay of men and women. In some regions of
the republic (Atyrau, Mangystau oblasts),
the difference in wages between men and
women is more than 50 percent. For exam-
ple, statistics show that in some districts of
the Atyrau oblast (Isatay, Makat districts)
women earn 394 USD against 1,083 USD of
men’s wages, which is about 35 percent of
men’s wages.

The pay imbalance is partly since women
have less time for paid work because they are
doing unpaid household chores. In particu-
lar, women take breaks from work to have
children, and significantly more often than
men take extended maternity leave. Women
also have more responsibility for housework,
including caring for elderly family members,
which forces them to leave their jobs. Gender
disparity in the distribution of unpaid care
work leads to growing gender gaps in the
labour market and in other areas that affect
the position and status of women in society.
The Kazakh government is in no hurry to rec-
ognize unpaid female labour worthy of mate-
rial compensation, and even the COVID-19
pandemic, which has exacerbated the prob-
lem many times, is still unable to change the
current situation. In developed countries,
the policy of employment of women in the
labour market is more flexible.

Many women choose to work in favour
of more flexible work schedules to balance
work and family responsibilities. The pre-
requisites for this begin already from the

moment the applicants choose higher educa-
tional institutions. Thus, the basis for sectoral
differentiation of employment is laid. Thus,
gender stereotypes influence the professional
self-determination and career development
of women. As a rule, only a small proportion
of women have a technical education and rel-
evant qualifications.

Despite some progress in promoting gen-
der equality in the country, Kazakhstan still
has a lot of work to do in achieving SDG 5.
To further empower women, the country
needs:

- Development of gender statistics.
Although gender statistics are available
in Kazakhstan compared to other Central
Asian countries, many indicators are miss-
ing at the micro-level, which hinders the
regional analysis of gender processes.

— Increasing the representation of women in
politics and leadership positions in nation-
al, regional and local governments;

— Development of the service sector, expan-
sion of women’s telecommuting or part-
time employment as an alternative form of
employment. What would be a powerful
factor in increasing women'’s participation
in the labour force;

- Ensuring the availability of childcare
services, family policy (maternity leave),
changing attitudes towards working moth-
ers;

- Eliminating stereotypes in education and
the professional field, encourage the pro-
motion of women to leadership positions
and reduce the wage gap;

— Introduction of gender planning of the
state budget, which can provide a more
effective policy aimed at achieving gen-
der goals. At present, gender budgeting
in Kazakhstan is still at an early stage of
development.

The under demand of women in employ-
ment, the decline in their level of economic
activity, lower wages, and the increased
burden of childcare and unpaid domestic
work all negatively affect the quality of life
of women and reduce the return on women'’s
human capital.
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A new way to understand urban-rural relations:
Habitus studies of rural places

Vanpa JOVER!

Abstract

“Taken for-granted divisions of geographic space (such as centre and periphery) must be viewed according to
BourbpiEy, as the effect of distance in social space, i.e. the unequal distribution of the different kinds of capital
in geographical space” — as REep-DanaHAy, D. (2020, 17) puts it in their book about the spatial aspect of Pierre
BourbiEU’s action theory. Field, social space, capital, disposition, and habitus are all essential components of
Bourpieu’s theory, but what about places? This paper focuses on the importance of geographical space, place
and scales in a habitus analysis and tries to show the possibilities the concept of habitus can offer in spatial
studies. While research on the relationship between Bourpieu’s concept of habitus and spatiality is becoming
increasingly popular (BERGER, V. 2018; Németh, K. 2020; Reep-DanaHay, D. 2020), still few scholars (e.g. MATE,
E. et al. 2022) undertake place-based habitus analyses. The present paper aims to provide an overview of the
international academic discourse on place-based (in this case mainly rural) habitus analysis. Considering a
dozen empirical studies from different perspectives and in different geographical areas, I focus on the specific-
ities of habitus analysis in rural places. After briefly introducing the concept of habitus and its critiques, I will
describe the characteristics of habitus studies in rural places by presenting various views. Then, I will show
how the relationship between rural and urban habitus studies suggests that habitus does indeed contribute
to the persistence of urban-rural structures.

Keywords: habitus, Bourdieu’s action theory, urban-rural structures, rural places
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Introduction reference point in studies of rural places, I

will also briefly mention the role of urban

According to LipstapT, habitus studies can
be considered “the spatial studies of lives”
(LirstapT, H. 2008, 38). These studies focus
on the habitus of the individual, which is sig-
nificantly shaped by the determining role of
family and education. Some interpretations
(Reep-Dananay, D. 2020) have argued that
spatiality is an essential aspect of BourDIEU'S
concept of habitus, while only a few stud-
ies have so far emphasized the importance
of place (e.g. LINDNER, R. 2003; NEuHAUS, F.
2015; MATE, E. et al. 2022). Among the place-
based habitus studies, the present study
focuses mainly on studies related to rural
places. Since urban space is often used as a

space in shaping the habitus of rural places.

As well as using the concept of habitus as
a theoretical framework, the analysis of the
difference between rural places and urban
places has long been addressed for a long
time in social sciences. Studies used differ-
ent perspectives to explore the components
of the urban-rural relationship, including
the few studies of place-based habitus that
have been conducted in the last two decades.
These works try to capture the relationship
between place and habitus by interpreting
Bourpieu’s much-debated concept of habitus
in diverse ways. The present paper aims to
provide an overview of the international aca-
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demic discourse on place-based (in this case
mainly rural) habitus analysis. After present-
ing the approach and its critiques, I will illus-
trate the possibilities of applying the concept
of habitus as a theoretical framework in re-
search on places. By comparing the defining
elements of the methods and interpretations
of the habitus of rural places that emerge
from each study, I interpret the relationship
between urban and rural habitus. As a result,
I draw attention to novel aspects of habitus
analysis that can contribute to understanding
rural-urban relations.

Methodology

This study aims to comprehensively analyse
the possibilities of interpreting the habitus of
(rural) places. The concept of habitus, often
disputed due to specific conceptual weak-
nesses, offers several different interpreta-
tions, mainly related to time and space. The
present study does not aim to define habitus.
It, however, undertakes to present different
interpretations of habitus to show how the use
of its concept as a theoretical framework can
contribute to an understanding of differences,
that are place-based. Using the Jstor database
(January 2022), [ will try to shed light on the
particularities of habitus research in rural ar-
eas and of rural habitus itself in the light of
twelve empirical studies (plus one rather the-
oretical approach from DIrRksMEIER, P. 2006).

My paper is based on the different inter-
pretations of habitus depending on the re-
searchers’ stance and the subject, method,
and conclusion of the research. I filtered for
the common usage of words ‘rural” and “hab-
itus’ in the abstract, since geographical space,
and above all rurality, is a key element in
the present analysis. This study analyses all
search results without exception, regardless
of discipline (Table 1).

The articles analysed here were all written
after the year 2000, mainly by sociologists
and anthropologists, the research areas are
varied. In my view, it is important to under-
line that the studies analysed here all high-
light the dimension of the place. Many inter-
pretations of BourpIEu’s concept tend to be
more concerned with definitional precision,
often ignoring the spatial aspects of habitus.
In contrast, the present paper focuses on the
possibilities arising from examining the rela-
tionship between habitus and (rural) places.

The concept of habitus and some of its
critiques

In the second half of the 20™ century, Pierre
Bourpieu developed the first comprehensive
description of his theory to understand simi-
lar patterns of action (Bourpikeu, P. 1977 [orig-
inally written in French, first published in
1972]). Habitus, which is part of Bourpieu’s
theory of action, is also commonly used in

Table 1. The authors of the empirical studies analysed here*

Published Authors Research field Research area
2001 ILan1aNg, H. Anthropology Ziz Valley (Morocco)
2004 CorsETT, M. Sociology Nova Scotia (Canada)
2005 BENDER, S. Anthropology Japan
2008 FuNNELL, R. Sociology Southwest Queensland
2009 Warr, P. Urban Studies Essex (England)
2010 Pini, B., Pricg, R. and McDonNALD, P. Sociology Queensland (Australia)
2012 Benson, M. and Jackson, E. Sociology London neighbourhoods
2014 Koo, A., Ming, H. and Tsang, B. Sociology Hebei province (China)
2014 SEEBERG, V. Education Sciences | Western China
2015 Ling, M. Anthropology Shanghai neighbourhoods
2016 Lar, L. Anthropology Rural China
2019 REQUENA-1-MoORA, M. and Moreno, G.M. Sociology Spain

*With the date of publication, and the author’s research field.
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everyday language, with a history of the con-
cept going back to the work of Aristotle. In
one of Bourbpieu’s formulations (2009), habi-
tus is a system of enduring dispositions that,
drawing on experience, functions as a pattern
of perception, evaluation, and action in every
moment of the present. In Bourpieu’s view,
actions are often explained by examining the
‘coercive and constraining’ effects of social
structure (for more on this, see FABER, A.
2017). In BourpIEU's interpretation, habitus
plays a key role in the cementing of existing
inequalities. BourpiEu argues that everyone
has a habitus, which can be interpreted as a
stable framework of action. Habitus, thus,
forms similar individual and social patterns
of practice based on experience. But this ac-
tion frame does not mean a static fixedness of
experience of the past, it also gives the possi-
bility to react to the impulses of the present.

Although habitus is not one of Bourpieu’s
best-known concepts, it is undoubtedly the
most controversial, mainly because of its la-
tent determinism (Reay, D. 2004). The concept
of habitus has mostly been criticized (King, A.
2000) for providing an “overdetermined ex-
planation of social action” (Jackson, P. 2008,
165), essentially ignoring the factor of individ-
ual freedom of choice. Bourpitu, P. (1990) de-
scribes habitus as a limited number of choices
that the agent can make. The same habitus can
lead to different actions, in which the “field” as-
sociated with the action plays a significant role.
In Bourpieu’s words, “practice is the result of a
dialectical relationship between situation and
habitus” (Bourbiey, P. 2009, 213).

The field in question, like habitus, is part
of the conceptual framework of Bourpitu’s
practice theory. In Bourpieu’s theory of ac-
tion, fields constitute the ‘objective” structur-
al system of social space. The fields interact
through their specific ‘rules of the game’ with
both the action and the habitus. The habitus it-
self is activated through contact with the field
and results in different practices depending
on the context (FABER, A. 2018). An important
attribute of fields is that they are “things that
objectively exist in reality and can be exam-
ined by empirical methods” (FABER, A. 2018,

68). Interpreting the interrelationship between
field and habitus, the field can be imagined as
a social medium, for example, the scientific
field, where specific rules of the game prevail.
The agent’s habitus reacts with this field to
produce practices that conform to the field’s
set of rules. This does not mean, of course,
that the same habitus in interaction with oth-
er fields cannot lead to different actions, nor
does it mean that the practices typically ad-
opted in a given field are compatible with the
rule system of other fields. In FABER's interpre-
tation of Bourpitu, habitus “operates without
problems only in the context in which it has
been acquired” (FABER, A. 2018, 57).

Conceptual considerations for understanding
the habitus of rural places

Besides, the critiques highlighted above, of
particular interest here are those related to the
application of the habitus concept in geogra-
phy. In their debate with ExTrIkIN, J.N. (2001)
and Casky, E.S. (2001) on habitus, ENTRIKIN
argues that the use of Bourpieu’s concept in
geography (1990) leads to misunderstandings,
not only of the individual’s relationship to
space but also of key concepts such as place
and space. The concept of habitus assumes
that agents in similar positions within a given
field can be associated with similar disposi-
tions and hence similar actions (Jackson, P.
2008). This leaves us wondering how we can
attribute a habitus to a neighbourhood, or
even a village, and what relationship habitus
has to space in general. In various studies of
habitus, the influence of family, education, or
work often plays a role, but physical space is
relegated to the background of the analysis.
If we assume, as BERGER pults it, that “habitus
is created by incorporating the constraints of
social space” (BERGER, V. 2018, 142), and if we
consider “appropriated” physical space or
even a particular place, as social, then we must
take into account not only the constraints of
social space in the Bourdieusian sense but also
the character of the space or the place itself.
(Social reality, according to Bourpiey, is objec-
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tified in appropriated physical space, for more
on this see Bourpieu, P. 1996.) Appropriated
physical space, whether we think of the rela-
tions within a city or the rural-urban divide,
is “similarly like fields, a space of struggle”
(BERGER, V. 2018, 149). Considering this fur-
ther, “habitus guides spatial practices and the
shaping of spaces” (BERGER, V. 2018, 148), cre-
ating certain structures, and we can assume
that these structures also reflect on the habitus
that creates them. In my opinion, it may be a
conceptual gap to attribute a certain habitus
to a concrete place, but the study of habitus
in relation to place wants to draw attention
to the fact that space or place can also have a
structuring, habitus-forming effect, a specific
set of rules that essentially shape practice.

According to REep-DanaHay, D. (2020),
the concept of habitus is BourpIEU’S most
important contribution to spatial studies
(which is not exclusively limited to social
space) and can shed light on the links be-
tween social practices and (appropriated)
physical space. REED-DANAHAY even con-
cludes in their interpretation of habitus that
it is almost inseparable from spatiality. As
Bourpieu argues “social space tends to be
translated, with more or less distortion, into
physical space” (Bourpieu, P. 2000, 134).
Consequently, habitus, which is closely re-
lated to the position in social space, is also
linked to physical space. In REED-DANAHAY's
interpretation, for BourpIieu “social space is
an underlying structure of symbolic classifi-
cation that is expressed and constructed by
the positioning of and relationships between
habitus and physical space” (REep-DananAy,
D. 2020, 16). In the following, I will show that
considering the empirical studies discussed
here, research in rural areas shows specifici-
ties not only in the methods of analysis but
also in the interpretation of habitus.

Different perceptions of habitus in rural
settings — Literature review

Researchers of habitus have used various
methods to reconstruct the creation and

persistence of spatial and social structures.
In spatial studies, there have been few exam-
ples of analogous studies, and most of them
have focused on urban space (e.g. LINDNER,
R. 2003; Neunaus, F. 2015). In urban habitus,
the daily routine appears as a part of habi-
tus to a different extent (Neunaus, F. 2015),
i.e., a set of semi-consciously repeated daily
actions, like going to work or shopping. In
contrast, the authors focus on other elements
in the rural habitus, such as the role of fam-
ily, tradition, or work in shaping the habitus.
Studies of urban habitus tend to focus on the
functioning of the city and the impulses that
affect it, while the increasingly competitive
field of cities requires diversity and speci-
ficity to be marketable. (Although not using
the concept of habitus, building on lifestyles,
attitudes and daily activities FABuLa, Sz. et al.
[2021] illustrates essentially similar results on
urban diversity.) Consequently, the habitus
of cities presents a more colourful, less uni-
form picture than that of the rural habitus,
in which general preconceptions of the city
and urban existence play an important role.
Urban and rural concepts, however, coincide
in the analysis that habitus is based on op-
posing dispositions. Rural habitus cannot be
characterized regardless of the urban habitu-
al elements, and also the characteristics of cit-
ies or urban districts can be better interpreted
in the light of the rural habitual elements.
Considering the studies discussed here, the
rural habitus gives the impression of a coun-
terpart to DIRKSMEIER's specific conception of
the urban habitus. DirksMmEIER, P. (2006) re-
lates urban habitus in general to the capital of
the individual living in the city. (According
to Bourpieu’s (1990) theory, every individu-
al has capital that is not necessarily material
but can be economic, symbolic, or cultural).
In DirksMEIER's theory, “urban behaviour” is
a kind of surplus on the scale of an individ-
ual’s capital. The extent of the surplus may
vary according to the perception of a given
urban space and may accordingly influence
the individual’s position in the social space.
In this interpretation, the acquisition of “ur-
banity” (certain habits, behaviours, dialects)
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may represent a capital surplus for an indi-
vidual living in a rural area, even if no real
change in the individual’s social status oc-
curs (for more about the habitus as ‘social
sense of place’, see NEMETH, K. 2020). Take,
for example, the memorable ‘up-and-coming’
figure in classic literature, Julien Sorel, who
expected his spatial mobility to lead to prog-
ress in social space. Moving from the coun-
tryside to the city or from a small town to the
capital can often mean an increase in cultural
capital and prestige. These indicate above all
the acquisition of a set of tools (‘place-based
cultural capital’) that makes the agent com-
patible with the new environment. An exam-
ple could also be Pierre Bourpitu, who “from
a rural family in the South of France, became
an emblematic figure in French intellectual
and scientific life” (FABER, A. 2017, 45), and in
the process, Bourpieu’s habitus underwent
an organic change. This could also imply
that the possession of a rural and an urban
habitus are mutually exclusive, with the indi-
vidual either possessing the ‘surplus capital’
of urbanity or not.

As in the case of urban spaces, stigmatiza-
tion and selective belonging can be observed
in rural studies. Selective belonging is a form
of response to stigmatization (WacQuant, L.
2007) when a group of residents of a neigh-
bourhood with a dubious reputation wants
to distance themselves from the community.
To do so, they draw cognitive (or even tan-
gible) boundaries around themselves to por-
tray their neighbourhood as better situated
(Wart, P. 2009). Whether it is the Ziz Valley
in Morocco (ILaniane, H. 2001), or Peckham
in London (Benson, M. and Jackson, E. 2012),
habitus can play a key role in the (de)valu-
ation of certain places. Conscious reflection,
based on which the agent shapes their actions,
clothing, etc. to ‘fit the place’, can over time
become semi-conscious, and automatic. This
mechanism impacts the ‘quality” of the place,
contributing to the maintenance of existing
structures. This is not only a feature of cities
and neighbourhoods but can also be observed
in rural areas, within or between municipal-
ities, and can be the basis of segregation.

People with different ‘place-based” habitus
can often no longer recall the real cause of
the conflict over time. Their experiences in
the past persist in their habitus and influence
the structures of the present. In the words of
Jackson, habitus can be “a central mechanism
in the reproduction of political, social, and
economic structures” (Jackson, P. 2008, 166).

Exploring rural habitus — Different
approaches to ruralism

In the following, I present the defining ele-
ments of the rural habitus. By highlighting
the differrent interpretations of habitus ac-
cording to the researcher’s views, as well as
the object, method, and conclusion of the re-
search, I will try to show how the concept of
habitus can help to understand spatial differ-
ences. In their study of habitus in Morocco,
ILaniang, H. (2001) focuses on a marginal so-
cial group, the Haratin (freed slaves), living
in an area close to the Sahara. They consider
habitus as a norm of action that drives the
individual to do the ‘right thing’. Hence, the
practice is a product of habitus, and the agent
reproduces the belief about the right action,
excluding the possibility of other modus
operandi. The author presents, through in-
depth interviews and by reflecting on histor-
ical factors, the coexistence of three groups
of people who have lived in the same area
for a long time, the Arabs, the Berbers, and
the Haratins. The Haratin people have his-
torically been an ‘oppressed” social group,
like women, but gradually gained the right to
land ownership and political representation
as a result of French colonialism. Despite the
change in power relations, however, the ever
more common hostility towards each other
and the discourse of “us and them’ has not
decreased but come to the forefront. Accord-
ing to the formerly “privileged” inhabitants,
the habitus of the Haratins stigmatizes the
perception of the whole region, and they
foresee the birth of a new Somalia. Here, the
image of Somalia is being used by politicians
as a negative vision. (For more on the spa-
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tial dimensions of fear produced by politics
and Othering, see SAc1, M. 2022a.) Despite
the disappearance of legal distinctions, the
society living here does not question the
negative preconceptions of the other side,
and the antagonism is deeply embedded in
their actions. ILaniang, H. (2001), in their in-
terpretation of habitus, sees the individual
as highly vulnerable to the habitus of their
group, which may be explained by the strong
structuring influence of religion. Despite the
economic capital and power acquired by the
Haratins, ‘Monsieur le Capital and Madame
de la Terre’, in Marx’s words, still haunt
the habitus of the villages of the Ziz Valley
(ILan1ane, H. 2001).

Funnerr, R. (2008) has researched the role
of rural habitus in individual decisions in
small rural towns in Southwest Queensland.
In their interpretation, habitus is not a pure
academic concept. FUNNELL draws attention
to rural forms of disposable capital, which
can be sharply divided along the lines of
biological sex. The body and the experien-
tial capital that is embedded in it play a key
role in their study of local men. Similar to
FunnEeLL, R., BENDER, S. (2005) writes about
the importance of embodied capital. He ex-
amined the relationship between body and
place in a Japanese community, analysing
the tradition of “Taiko” drumming. Of the
studies analysed here, BENDER’s research
highlighted the most the importance of em-
bodied capital and the connection between
"local bodies” and ‘local places’. The body
capital gained in rural places, the experience
of physical work in a rural environment, and
a strong physique are difficult to build on in
the context of urban living because they are
not necessarily advantageous for administra-
tive work traditionally associated with cities.
FunneLL, R. (2008) highlights not primarily
the social structures in rural areas but the
prejudices against urban life, which make
holders of capital acquired through agricul-
tural activity stay due to the limited utility of
their experience. The author, like Bourbitu,
argues for the role of education, and gender,
in shaping habitus.

Similarly, the close link between rural hab-
itus and agriculture is emphasized in another
study of rural Australia (Pin1, B. et al. 2010).
In their study, the authors analyse the emer-
gence of certain categories, such as the rural
working class, and the role of education, con-
structed in the context of the urban-rural con-
trast. They, like FUuNNELL, R. (2008), describe
gender, the development of physical skills
instead of theoretical knowledge acquired
in school, and, in this context, the body with
its embedded habitus as key factors in the
rural habitus. This form of embodied capi-
tal is a recurrent element in habitus linked
to rural places, which, in contrast to urban
habitus analyses, divides habitus according
to gender. In the authors’ approach, educa-
tion and teachers have a great responsibility
in shaping the construction of rural areas,
whether encouraging or cautioning students
to continue their education. Their point of
view reflects the assumption that for the in-
dividual, further education is likely to open
the way to an urban habitus.

CorseTT, M. (2004) examines, in their work
on Nova Scotia, a frequent conclusion of pol-
icy analyses, which argues that the primary
cause of rural ‘underdevelopment’ is the
under-education of rural youth. Through in-
depth interviews, they describe the quality of
“place-bounded cultural capital” that plays a
decisive role in decision-making through the
habitus of interviewees. The issue of gender
is also important in CorseTT’s (2004) study,
where they characterize educational institu-
tions as traditionally gendered. They argue
that women in the study have fewer oppor-
tunities to make a living through physical
labour, and, thus, more women typically
take their chances on the school benches.
(Similarly to CorsEeTT, albeit with a different
approach was taken, TIMAR, J. and VELKEY,
G. [2016] write about the structuring effect of
gender on the migration decisions of people
living in rural spaces.) Considering wom-
en’s experiences in the field, Corert, M.
describes the school as a choice that general-
ly offers the possibility of social and spatial
mobility. In school, the individual gains the-
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oretical knowledge from unfamiliar places
rather than practical knowledge from the
place they know, i.e., “alienation’. CORBETT
concludes that the educational system and
the place-bound habitus work against each
other, with place-bound cultural capital,
seemingly conflicting through education-ac-
quired uniformed capital, opening the way
to disaffiliation.

ReQueENA-1-Mora, M. and Moreno, G.M.
(2019) investigated environmental aware-
ness in the habitus of a rural community in
Spain by conducting in-depth interviews.
They described rural communities as gener-
ally less wasteful, although the people they
interviewed rarely described themselves as
environmentalists. According to the authors,
environmental awareness is not a conscious
good deed in rural areas, but merely a mode
of action ingrained as a result of socialization.
Taking their conclusions further, the same el-
ement of habitus, environmental behaviour,
can be both reflexive and unconscious, de-
pending on the place. What is a conscious
pattern of action in the case of the urban so-
cialized agent (although it may become rou-
tine over time) is a natural way of practice in
the rural habitus, the individuals do not re-
flect on their actions in this way, nor do they
identify themselves as environmentalists.

Whether it is the study of the formation
of an individual’s life course or the habitus
of place, agricultural activity is a recurrent
element in the rural concepts of habitus men-
tioned in this paper. The Moroccan conflict
referred to above was based on the distinct
roles played by certain ethnic groups in ag-
riculture, historically established and long
legally regulated, while others contrasted
rural cultural capital with urban cultur-
al capital. The rural habitus, in the light of
these studies, limits the capital that can be
acquired by the agent, who, by choosing to
try urban life, forgoes the knowledge offered
by tradition and picks up an urban habitus.
In the urban context, the rural habitus and
its capital seem to be incompatible with ac-
tion. Considering these studies there is an
equivalence between rural habitus, agricul-

tural activity, and the identification of rural
areas, which contributes significantly to the
low prestige of rural cultural capital in an
urban context. According to Funnerr, R.
(2008), the traditional division of labour in
rural habitus remains unchanged despite its
change with the restructuring of agriculture.
In their statement, FUNNELL, R. couples the
urban-rural relation with the dimension of
the “agriculture-industry contrast’, one of the
most dominant elements in the construction
of the countryside. Perhaps one of the most
important findings of the studies analysed
here is that almost all of them show urban
habitus and the quality of urban capital
forms over rural ones. This raises further
questions about habitus” role in preserving
differences, given that the habitus studies
themselves assume a strongly questionable
hierarchical relationship.

The above-mentioned habitus studies, how-
ever, do not reveal what kind of habitus is
eventually created by multiple migrations be-
tween urban and rural areas over the course
of life, whether there is a transition between
the two, or what commuting entails (for more
on this, see NEmEeTH, K. 2020). In their study
on habitus, Koo, A. et al. (2014) analyse the
impact of migration on the individual. Their
interviewees are school-age children who,
during their studies, are forced to relocate to
large cities due to their parents’ pursuit of
better income opportunities. They then even-
tually return to their rural residence due to
the specificities of the Chinese education sys-
tem. Almost all of those interviewed have suf-
fered a decline in their academic performance
after returning to their school of origin, and
their cultural capital gained in the city has
not been of use in the rural school. To achieve
what the authors call a ‘higher-qualified” ef-
fect, students who landed at urban schools
acquired over time the dialect, dressing habit,
and behaviour of the citizens, which were of
little value and made integration more diffi-
cult upon their return. According to SEEBERG,
V. (2014), the disproportionality of the edu-
cation system is a major contributory factor
to the location-dependence of the ability to
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build on cultural capital and, thus, cement-
ing the urban-rural divide. Ling, M. (2015),
writing on the stigmatization of vocational
schools, describes a similarly contradictory
relationship. While the tastes and dressing
of students from rural places change, the big-
gest tension is caused by the change in their
work preferences. By studying in an urban
school, students prefer indoor office work,
which Ling, M. (2015) sees as conflicting with
the state’s agenda of reproducing low-skilled
service workers. The results of these studies
suggest that not only the rural habitus is not
adaptable to an urban context but also those
with an urban habitus have difficulties in
thriving in rural areas, and, thus, calling into
question the hierarchical relationship sug-
gested by previous findings.

During mobility, the context of action
changes, not only the place where the action
takes place but also the field. Whether mobil-
ity is a commute or a permanent change of
location, the reflection on the changed context
affects the individual’s habitus if the action
toolkit they possess is not compatible with the
new context. In addition, going back to the
stable nature of habitus described above, it
is important to mention NEMETH's argument
(2022) about Hapas’ concept of plural habi-
tus (Hapas, M. 2021), according to which if
habitus is constantly changing, how can it be
defined as a (more or less) stable system of
dispositions? Bourpitu, P. assumed (in Reep-
DanaHAY's interpretation, 2020) that the indi-
vidual longs to feel at home and that mobility
is linked to the feeling of happiness that this
implies. Those who choose to migrate or com-
mute in the hope of a ‘better life’ may acquire
a very particular habitus. The newly emerging
secondary framework of action, often called
the split habitus, can prevent individuals
from feeling ‘at home” and comfortable in
the spatial and social context in which they
act. As a result of spatial mobility, the actor
needs multiple sets of tools (for more on this,
see Hapas, M. 2021). Moving between places
often creates a sense of being an outsider, in
essence never really feeling at home (ReeD-
Dananay, D. 2020).

Certain habitus-shaping factors, such as
gender, race or class, and capital embedded
in the body, are more strongly reflected in
rural than in urban habitus studies. The au-
thors of the habitus studies presented above
(ILamianeg, H. 2001; Funnerr, R. 2008; Pint, B.
et al. 2010) analyse the role of habitus almost
exclusively in shaping men’s choices. Rural
habitus in their reflection is characterized
not only by the dominant element of agricul-
ture but also (perhaps due to the individual
positioning of the researchers) by masculine
dominance and certain invisibility of other
genders. The importance of gender in shap-
ing habitus has been stressed by Bourpitu,
P. and by those who have further developed
his concept (McCrerLLaND, K. 1990; Reay, D.
2004). Belonging to gender, or not belonging
to the dominant gender, can be embedded in
the individual's habitus in a comparable way
to belonging to a religion, social class, race,
or any group (for more about the powerful
structuring effect of gender in urban spaces,
see SAG1, M. 2022b). Habitus leaves its mark
on the body through actions, whether it is a
strong physique due to physical work or a
disposition to do or not to do certain things.
The inclusion of geographical space, location,
and scales (like the body itself) in a habitus
analysis, and the use of the concept of habitus
in geography in general, can, in my opinion,
make an important contribution to the under-
standing of existing urban-rural differences.

In the following, I briefly summarize the
findings of the empirical habitus studies
listed here, with a particular focus on the in-
terpretation of habitus, the methodology, and
certain recurrent elements (body, gender, and
class) that may contribute to the persistence
of urban-rural differences. Furthermore, I am
to provide a clearer understanding of the in-
terpretations of the rural habitus, especially
in the light of the studies analysed here. On
the other hand, if I take into account that for
Bourbiru reality is relational and “places and
spaces are defined in relation to each other”
(BERGER, V. 2018, 149), then an understanding
of urban habits(es) and their study is essential
to the analysis of rural habitus.
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The majority of the studies listed here try
to capture the rural habitus (more precisely,
the habitus of different specific places with
very similar elements) through the individual
or group, mainly based on interviews. Most
concentrate on the role of the rural place in
shaping individual choices and life courses
(CorseTT, M. 2004; FUNNELL, R. 2008; P1Nn1, B.
et al. 2010; Koo, A. et al. 2014; SeeBerg, V. 2014;
Ling, M. 2015). They seek to show how the
rural habitus (and the associated embodied
agricultural capital, weak exchange-valued
symbolic capital, family demands, etc.) con-
tributes to the maintenance of existing struc-
tures. Similarly, ILaniang, H. (2001), BENDER,
S. (2005), WarT, P. (2009), Benson, M. and
Jackson, E. (2012), and REQUENA-1-MoRa,
M. and Moreno, G.M. (2019) examine the
persistence of structures through habitus,
but they focus on practices rather than life
course. The dimension of time appears in a
completely different way in these studies,
but they also highlight the structuring role
of habitus. However, I would highlight two
of the studies listed, which use a different
method of analysis, moving away from the
individual. Both Suavit and Lar look at a
specific mediator (Snavrr, Z. [2013] websites,
Lary, L. [2016] the spaces of a traditional home)
and use them to demonstrate the relationship
between place and habitus. I consider that
this is a way of overcoming the contradiction
that Bourpieu’s notion of habitus is primarily
about the individual or the group and that
these studies are trying to say something
about space, but mostly about specific places.

With varying emphasis, the body is a re-
curring scale in the studies. BENDER, S. (2005)
(connection of local bodies to local places)
and Pini, B. et al. (2010) (choosing body over
mind) are more explicit about embodied capi-
tal being inseparable from the place, but oth-
ers (such as FunneLr, R. [2008] or REQUENA-I-
Mora, M. and Moreno, G.M. [2019]) also write
about practices, embodied capital, linked to
place. Gender is also a frequent element in
close connection with the body, and is an
important structuring factor about the rural
habitus. The ‘traditional” gender roles, the

practices expected of the male body (physical
work) and the spaces linked to it, as well as the
spaces traditionally associated with women
(in these studies, duties linked to the home, or
school), determine the forms of capital that can
be acquired or that are to be acquired, reinforc-
ing the resulting possible emigration (mainly
women) or staying (men).

The most dominant central factor in writ-
ings about the conflicting field of urban-rural
relations (CorBeTT, M. 2004; WaTT, P. 2009;
Ping, B. et al. 2010; Benson, M. and Jackson, E.
2012; Suavir, Z. 2013; Koo, A. et al. 2014; LiNg,
M. 2015; ReEQuENA-1-MoRA, M. and MoRrenNo,
G.M. 2019) is class. Class is an important cat-
egory in SHAVIT's bourgeois construction of
the idyllic rural (2013), in WaTT’s selective be-
longing of the middle class (2009), in LinG’s
stigmatization of migrant students (2015), in
REQUENA-1-MoRA’s and MoRENO’s everyday
practices of urban post-materialism versus
rural poor (2019), in BENsoN’s and JACKSON's
middle-class practices of space-making (2012),
etc. They, following BourDpIEU's views, see the
rural habitus as the result of a conflictual rela-
tionship between dominators and oppressed,
which contributes to the maintenance of struc-
tures. The oppressor in this relation may be
a capital-owning class, or even (as in all the
China-focused studies cited here) the state
itself. As a result of the symbolic violence
exerted by oppressors, rural places, in the
light of these studies, can be associated with
a number of different socio-spatial construc-
tions of urban-rural relations, from the idyll
to the “troubled places” (CorseTT, M. 2004),
through post rural (Suavrt, Z. 2013), or quasi
rural (Warrt, P. 2009). These are all spatial cat-
egories that are closely related to perception,
action patterns, and thereby to habitus.

Conclusions

Hence, Bourpieu’s concept of habitus (1990)
is difficult to separate from place-bounded-
ness and can, therefore, not only be under-
stood in the context of social space. The rural
habitus studies discussed here portray rural
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habitus as the agent’s capital, which plays
a decisive role (depending strongly on fac-
tors such as gender or class) in shaping an
individual’s choices and life course. The an-
alytical aspects of the rural habitus concepts
examined here reflect a ‘multi-layered” hab-
itus, in which family plays a primary role,
followed by educational experience and
work, and the role of geographical place is
also crucial. Differences in spatial habitus
studies may arise from the different choic-
es of study methods (justified by the urban/
rural context). Rural habitus studies use in-
depth interviews providing a more nuanced
understanding of individuals” dispositions
than either quantitative (Neunaus, F. 2015),
or qualitative (MovrorcH, H. et al. 2000; LiND-
NER, R. 2003) studies in urban spaces.

Overall, the spatial habitus studies show
a hierarchical relationship between urban
and rural areas. Considering rural habitus
analyses, the availability of urban habitus of-
fers the actor more opportunities, while the
value of rural capital decreases as one moves
away from the rural area. However, urban
capital cannot always be utilized in a rural
context. To use the metaphor of BLONDEEL, P.
(2005), once an individual learns to perceive
and behave in a group- and site-specific way,
they will be able to read and write the map,
whether in a rural or urban area. The relation-
ship between rural and urban habitus studies
suggests that habitus does indeed contribute
to the persistence of urban-rural structures
through the reproduction of social practices.
Using habitus as a theoretical framework can
help to understand the emergence and repro-
duction of specific structures and differences
in both urban and rural areas.
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At an international academic conference in Bratislava
in June 2022, Aliaksei Kaznarskr began his book
presentation by acknowledging that Russia’s invasion
of Ukraine had rendered his newly published study,
Central Europe Thirty Years after the Fall of Communism,
outdated. The war drastically altered Central European
politics in the four months between February and June.
At the time of Kaznarsk1's presentation, the war had
become the predominant geopolitical issue in the re-
gion, overshadowing the EU migration crisis and Covid
pandemic, which are the main themes of his book.

In relation to the war, two significant changes had tak-
en place in the geopolitical landscape of Central Europe.
Firstly, the unity among the countries of the Visegrad
Group that formed over the migration issue in 2015 had
dissipated due to Hungary’s neutrality towards the war
and its continued cooperation with Russia. On the other
hand, Poland, the Czech Republic, and Slovakia have

CENTRAL EUROPE
HIEREY Y EARS
AFFER THEFALL OF
COMMUNISM

A Return to the Margin?

ALTAKSEI KAZHARSKI

actively supported Ukraine since the beginning of the
invasion and made substantial contributions to their
neighbour’s defence. Secondly, these efforts have led
many journalists and analysts to argue that the centre
of power in Europe is shifting eastwards and away from
France and Germany (ERLANGER, S. 2023).

Nevertheless, these geopolitical transformations have
not reduced the relevance or usefulness of Kaznarski's
book. In fact, its significance has increased due to the
unexpected timing of its publication coinciding with
Russia’s invasion of Ukraine. As a result, the book has
become the most up-to-date source on the bygone era
of Central European politics. Kaznarskr demonstrates
exceptional expertise in the politics and history of
Slovakia, the Czech Republic, Poland, and Hungary,
which is truly remarkable. Through a combination of
rich empirical area studies and International Relations
theorization, the book offers a unique and insightful
contribution to the field. Furthermore, the study pro-
vides a necessary comparative basis for understanding
the changes and continuities in Central European geo-
politics after February 2022. Hence, it should be read
because of the changes that have occurred in the region
since its publication, not in spite of them.

The book examines the evolution of perceptions
surrounding Central Europe over a thirty-year pe-
riod encompassing the 1989 revolutions in the former
Eastern Bloc and the outbreak of the Covid pandemic.
The author’s initial contention is that the dominant
geopolitical understanding of Central Europe was
transformed by the 2015 European Union debates
on migration policy and the refugee redistribution
plan, widely known as the migration crisis in Europe.

Prior to this, the dominant geopolitical meaning
of Central Europe was that of a region transition-
ing from the Russian-dominated Eastern Bloc to its
rightful place in the West. This narrative was real-
ized through the integration processes of the EU and
NATO and the eventual membership of the former
Warsaw Pact states in these Euro-Atlantic institutions.

However, the enthusiasm for Europe in Central
Europe gradually waned in the face of persistent eco-
nomic disparity and diverging social values between
the EU’s eastern and western member states. This
inequality paved the way for the geopolitization of re-
gional differences in the context of the 2015 migration
crisis. To defend their rejection of the EU’s policy of
refugee redistribution, the Visegrad Group (V4) coun-
tries, led by populist leaders such as Viktor Orban
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and Jaroslaw Kaczynski, redefined a new Central
Europe as a racially homogeneous, Christian, and
conservative moral centre of the EU. They aimed to
spearhead a cultural counter-revolution, reimagining
Europe as a culturally and politically conservative
union of nation-states rather than a federation gov-
erned by supranational institutions from Brussels.

In the book, Central Europe is treated as a region-
building discourse rather than an objectively defined
geographical region. The author focuses on the shift-
ing meanings and contexts of Central Europe without
attempting to establish its geographical boundaries.
Through an examination of moments of discursive
change, Kaznarski identifies a continuity in the ever-
changing concept of Central Europe since its emer-
gence in the 19" century. This continuity is reflected
in the aspiration to escape marginality and assert
belonging to Europe’s core.

Different meanings of Central Europe may sug-
gest different strategies for achieving this aim, but at
their core, they all serve to emphasize the political,
economic, cultural, moral, or historical centrality of
the region within Europe. The two dominant narra-
tives of Central Europe in the past three decades — the
post-1989 return to Europe and the post-2015 anti-mi-
gration region-building among the Visegrad Group
- have both sought to bridge the inequality gap with
Western Europe, but through different means. The for-
mer sought to imitate and adopt Western norms, while
the latter sought to advance local norms and ideas as
a better alternative to existing Western ones, with the
goal of establishing a new normative order in Europe.

Furthermore, the author delves into the policy con-
texts and institutional frameworks that underpin region-
building efforts. The author asserts that the post-2015 re-
bellion of the Visegrad quartet is limited in both tempo-
ral and sectoral terms. Temporally, the region-building
of Central Europe and its institutional representation
in the form of the Visegrad Group is a specific, event-
driven phenomenon that wanes as geopolitical context
changes. Hence, Kaznarskr characterizes post-2015
Central European region-building as ad hoc regionalism.
In terms of policy sectors, the rebellion against Western
European hegemony falls short, neglecting crucial areas
such as the economy and security. The Visegrad econo-
mies are all dependent on Germany and other Western
countries, while their defence and security policies are
outsourced to NATO. As a result, the focus of their
counter-hegemonic geopolitical efforts is restricted to
cultural, demographic, and migration policies.

Despite their counter-hegemonic posture, the
Visegrad countries remain deeply enmeshed in the
institutional structures of the Western-dominated eco-
nomic and political order from which they benefit. The
author uses the term embedded revisionism to describe
this dynamic, in which revisionist actors are not entire-
ly rejecting the status quo but instead selectively chal-
lenging it from within. This nuanced take on Central

European geopolitics offers a compelling lens through
which to analyse the region’s ongoing efforts to escape
marginality and assert its place at the core of Europe.

Finally, the author posits that embeddedness and
revisionism are not necessarily at odds. In fact, embed-
dedness affords the possibility of revisionism. As the
EU and NATO manage issues such as the economy and
security, where the Visegrad countries lack consensus,
these nations can concentrate their political efforts on
areas of agreement. These common ground issues pro-
vide the foundation for their counter-hegemonic efforts.

There are two issues that I found problematic and
confusing about the book’s theoretical arguments.
Firstly, the argument regarding the post-2015 shift in
the meaning of Central Europe rests on a mispercep-
tion of the normative divide between Western Europe
and the Visegrad Group. The author’s assertion that
the migration crisis led to a normative rupture between
the two geographical regions of the EU lacks adequate
evidence and reifies politically motivated geopolitical
narratives. Anti-migrant political movements promot-
ing civilizationist visions of Europe exist in both parts
of the continent (BRUBAKER, R. 2017; CasacLia, A. et
al. 2020). Meanwhile, despite its purported embrace
of multiculturalism and refugee welcoming policies,
the Western European mainstream has implemented
a violent and brutal border policy towards migrants,
resulting in numerous deaths at Europe’s land bor-
ders and in the Mediterranean. There is evidence of
the continuity between the EU’s migration policy and
Central Europe’s rejection of immigration (KaLrius, A.
2016), such as Hungary’s southern border fence, which
Viktor Orban justified based on the existence of Spain’s
anti-migrant fortifications in Ceuta and Melilla.

To the author’s credit, several times throughout the
book, he mentions that we should not overstate the
East-West divide and acknowledges the existence of
multiple viewpoints within the same place. Yet, this
acknowledgement does not change the book’s central
line of reasoning.

Furthermore, the author’s treatment of the sup-
posed divide between Western and Central Europe
in the context of the migration crisis raises serious
questions about the critical distance necessary in
analysing political discourse. The “East-West clash”
is a political narrative pushed by the likes of Orban
to deflect criticism of their illiberal policies. By ac-
cepting this geographic division as a neutral fact and
positioning figures like Orban solely on one side of
the divide, the author fails to critically engage with
politically motivated discourse. When the author ar-
gues that the “migration crisis revealed the largest
normative gap between the great European powers
such as Germany and the governments and societ-
ies of Central Europe” (p. 45), he (unintentionally)
echoes Orban’s claim that “European citizens want
something different from that which is put forward
by most European governments. People want us to
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defend our borders” (OrsAN, V. 2015). Such slippage
of political categories into academic language under-
mines the author’s goal of critically analysing politics.

Secondly, the author’s definition of Central Europe
as a region-building discourse requires clarification.
What does this definition refer to: an attempt to form a
policy coalition or a political move to legitimize a par-
ticular stance by spatially framing a difference with
an opponent? In the first scenario, Central Europe
gains meaning through regional cooperation, while
in the second scenario, it is established through the
communication of external differences and regional
political identity claims. This distinction is crucial, as
the author defines Central Europe not as an objective
reality but as a discourse in Chapter 1. Yet, Chapter
2 advances a new meaning of Central Europe based
solely on the cooperation of countries on migration
within the existing framework of the Visegrad Group.

In his description of the dominant version of the
Central Europe discourse in the 1990s, the author shows
how the perception of Central Europe as a “lost cousin”
of Western Europe influenced the foreign policy prior-
ity of Euro-Atlantic integration in the former Socialist
states. The author identifies not only a policy consensus
among the region’s states but also the crucial role of the
Kunderian myth of Central Europe in forming this con-
sensus of return to the West. In contrast, when tracing the
post-2015 shift towards a new vision of Central Europe,
the author only highlights a policy consensus within the
Visegrad Four (V4) and a normative division along the
East-West geographical lines within the European Union
(EU). However, what the author’s argument and dis-
course analysis lack is a demonstration of the centrality
of Central Europe in V4’s policy discourse on migration.

The book’s initial chapters examine how the four
Visegrad countries, through a partial identification with
and revision of the EU normative order, have come
together as an ad hoc institutionalized grouping. The
subsequent chapters, however, highlight the differ-
ences in the domestic and individual perspectives on
Europe among Slovakia, the Czech Republic, Poland, and
Hungary. Chapters 4 to 6 provide empirical details on
how each member of the V4 pursued individual strate-
gies to overcome marginalization in the post-2015 period.

In addition, each empirical chapter begins with a sec-
tion in which the author provides an overview of the
main geopolitical traditions and geographical imagina-
tions that are derived from each country’s interpretation
of its history. These historical-geographical narratives,
analogies, and images play a significant role in shaping
the geopolitical reasoning of contemporary politicians,
serving as the building blocks for their current argu-
ments. The reader is, thus, provided with an introduc-
tion to the historical geopolitics of the four countries, as
well as a deeper understanding of contemporary politics.

In particular, the author notes that the governing
elites of Slovakia and the Czech Republic have a simi-
lar understanding of Europe’s core and periphery,

but position their countries differently within this
framework. The Slovak elites maintain that the coun-
try is part of the EU core, while the Czech elites adopt
a more nuanced approach, seeing the country’s posi-
tion in between the core and periphery as the most
beneficial to its sovereignty. The author argues that
this difference is due to a deep-seated fear of German
encroachment on Czech sovereignty that is not pres-
ent in Slovakian geopolitics.

In contrast, Poland and Hungary share many simi-
larities in their strategies for dealing with marginality.
Rather than accepting the existing European core-pe-
riphery spectrum, they seek to reorder it, promoting
a new geographical imagination of Europe in which
they are seen as the moral centre and heroic bastion of
conservative, Christian Europe of nation-states.

The vision espoused by leaders such as Orban and
Kaczynski is distinct from the 1990s reorientation to-
wards the West, yet it also echoes the 1980s dissident
and romanticist discourse on Central Europe, which
relied on a double othering of both the East (repre-
sented by the USSR/Russia) and the West (perceived
as lacking in spirituality and culture). This discourse
builds upon the tripartite geography of Europe, as
conceptualized by Milan Kunpera and earlier by
Jend Sziics, as discussed in the excellent genealogical
overview presented in Chapter 1. It is fascinating to
find how this contemporary illiberal and anti-Western
discourse is rooted in a pre-existing geopolitical tradi-
tion that defines Europe in civilizational terms and
positions Central Europe as the keeper of European
culture that has been forgotten in the West.

However, the empirical chapters fall short of the
expectations set by the book’s initial theoretical discus-
sions. Rather than exploring how each V4 country lever-
ages the discourse on Central Europe to position itself
within Europe, the analysis primarily focuses on state-
centric discourses with limited consideration of the re-
gional scale. As a result, the concept of Central Europe
is largely absent from the discourse analysis presented
in these chapters, including the final chapter on the pan-
demic. This represents a missed opportunity to examine
and assess the book’s central thesis through specific
case studies, and to determine the extent to which the
discourse on Central Europe as a geopolitical trope for
escaping marginality features in national politics.

Based on the sample of geopolitical discourse ana-
lysed in the book, the reader will find little evidence
that Central Europe as a region-building discourse
has any influence on domestic debates about core-
periphery relationships, either as a counter-hege-
monic strategy or as a vision for unification with the
dominant core. On the contrary, the empirical data
presented in the book indicates that these debates
are inward-looking and centred on the state and the
nation. As the author notes at the end of the Czech-
Slovak chapter, “small states construct the core-pe-
riphery relations for themselves” (p. 103).
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In the book’s final chapter, the author examines the
impact of the Covid pandemic on previously established
“Central European revisionist political discourses.”
Despite initially suggesting that this would shed light on
the changing nature of Central Europe as a counter-hege-
monic region-building discourse, the chapter focuses on
how the pandemic altered the relationship between three
scales of geographical identification: national, European,
and global. The analysis shows that the Visegrad coun-
tries maintained their strong counter-hegemonic stance
towards Europe, but the geographical landscape shifted,
with the national scale emerging as the dominant image
of the self. Meanwhile, the European and global scales
saw increased securitization and othering.

In conclusion, the book’s last chapter offers an in-
sightful analysis of the reconfiguration of geographical
scales during the pandemic, but falls short in its exami-
nation of Central Europe as a region-building discourse.

Ultimately, the book offers a compelling conceptual
framework to comprehend the shifting geopolitical
dynamics in the region. In our current context, the
image of Central Europe as a moral centre continues
to hold sway, particularly in the political discourses
of Poland and Hungary. Poland, for instance, has
assumed a leadership role in the European effort to
support Ukraine’s defence of its sovereign statehood.
The towns of Rzeszéw and Przemys], in south-eastern
Poland, have emerged as the main logistical hub for
Western aid to Ukraine and a key conduit for Ukrainian
refugees seeking safety. Despite its peripheral location
in topographical terms, this area has become Europe’s
geopolitical centre in the ongoing war. Hungary on the
other hand, has adopted a different stance, maintain-
ing neutrality in the war and preserving its ties with
Russia. Prime Minister Orban has positioned himself
as the sole European leader advocating for peace, cast-
ing Hungary as an “island of peace” in a sea of conflict
(OrBAN, V. 2022). Although this stance represents an
immoral attempt to justify continued cooperation with
Russia, Orban has used this strategy to claim a moral
high ground in the European geopolitical landscape.

The Polish-Hungarian rift has taken a toll on the
Visegrad Group as a collective, yet Central Europe ap-
pears to have only gained influence. The firm pro-Ukrai-
nian policy of the region’s countries, with the exception
of Hungary, has become hegemonic, in large part due
to the backing of the United States, which Germany and
France now follow, sometimes reluctantly. However, this
increase in influence has also resulted in two key shifts.
Firstly, the concept of Central Europe has evolved from
previous crisis periods, now standing for Atlanticism
and anti-Russian geopolitics, rather than cultural coun-
ter-revolution and Christian illiberalism. Secondly, the
Visegrad quartet has given way to a new regional align-
ment, which has shifted northward and slightly eastward
to include the Baltic states and Finland.

It is too soon to predict the long-term impact of the
Russian-Ukrainian war on the core-periphery geog-

raphies in Europe. Despite the increased influence of
Central and Eastern European states, Western Europe,
led by Germany and France, still holds greater economic
and political power. The book’s notion of ad hoc region-
alism accurately reflects the current state of affairs. It
is uncertain whether the newly formed regional cohe-
sion, which includes the Baltic states and Finland but
excludes Hungary, can endure beyond the war and pose
a challenge to the Franco-German hegemony in Europe.

However, this shift in the political-geographical
landscape between Western Europe and Russia
could result in the term “Central Europe” losing its
relevance as a geographical description for the emerg-
ing regionalism. Paradoxically, despite its increasing
geopolitical sway, Central Europe may become an
unintended casualty of the war.
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The economic and social turn that happened in the
world economy from the beginning of the 1990s has
brought significant changes for the post-socialist
countries of East-Central Europe (ECE). The regime
change in 1989-1990 raised new challenges for the
countries, while the effects of globalisation have
become more and more apparent in the region.
Under these circumstances, the countries of ECE
had to transform their economic structures from
planned to market-based economies, including the
institutional system, the ownership of companies,
foreign and trade policies, regulations, and sectoral
reorganisation in industry, agriculture and even the
retail sector in the given countries. Several books
and articles have dealt with the effects and process
of regime change, some of which are summarising
the performance of specific sectors.

The recent book is an international collaboration
of seven authors that aims to present recent develop-
ments in the retail industry in the Visegrad countries.
It is a niche scientific work, which gives an overview
of four countries’ retail sector in the last 30 years, as
only some short and mid-term reports (from e.g.,

Euromonitor, GfK, FAQO, and different e-commerce
reports) dealt with this issue previously, but no com-
prehensive analysis was made.

The volume starts with a short introduction about
the background of the analysis and the initial situ-
ation the countries started to develop from in the
1990s. In the authors’ opinion, “retail belonged to
those economic sectors in which the transformation
experienced a very dynamic and intensive develop-
ment” (p. 7). The authors emphasise that both glo-
balisation and internationalisation have made a huge
impact on the development of retail stores in ECE,
especially after the change of their regimes at the be-
ginning of the 1990s. Big international supermarkets
have appeared in every country but with different
intensity, and they have significantly contributed to
the changes in consumer behaviour.

The book has a sum of 200 pages, from which —not
considering literature — the chapters cover 171 pages.
After the brief introduction, we get insight into four
countries’ retail sector characteristics, and we can
check the differences among them from the perspec-
tive of local researchers and in quite similar structure
in each chapter.

Chapter 2 (by Kung, J. and Krizan, F.) takes the
reader on a journey through the world of Czech re-
tail transformation from the beginning of the 1990s.
The chapter starts with a brief historical background
and gives a good interpretation of the following sub-
chapters. It emphasises that the transformation in the
retail sector of Czechia (and the Czech part of the
former Czechoslovakia) was quite significant. Before
1990, the socialist regime and command economy
regulations prevailed in the country. Hence, the spa-
tial distribution of stores did not reflect the purchas-
ing power of inhabitants at different locations, and
many cities suffered from insufficient services. The
transformation was significant in both qualitative and
quantitative terms. At the beginning of the 1930s, the
number of stores was above 170,000 stores, which
dropped until the end of WWII to nearly 82,000, and
kept declining until 1989 to about 43,000. Not only
the number of stores but also the average sales area
was quite small in comparison with Western Europe.
During the regime change, the need for qualitative
improvement was the most emphasised in the ag-
glomerations of Prague, Brno, and Ostrava.

After 1990, two processes started parallel with each
other: the opening of new private businesses and
stores, and the privatisation of former state-owned
properties. The reader can experience the main phases
of transformation in the Czech retail sector, noting
that these are not fully separate from each other but
rather parallel and overlaying processes. The early
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stage of transformation brought about atomisation,
with privatisation and the number of stores doubling,
which was followed by (or partly going along with)
intensifying internationalisation with the stores of
retail chains as Tesco, Lidl, and Penny Market en-
tering the Czech retail sector. The biggest wave of
internationalisation happened between 1991-1998.
Until 2009 and thereafter, the Czech retail sector ex-
perienced dynamic growth regarding the number of
stores, sales area, and the number of employees, along
with diversification. A special paragraph deals with
the formation of networks and larger business units
(supermarkets, discount stores, hypermarkets, and
shopping centres) which developed mainly after 1995.

The chapter ends with two summaries. The first
one gives insight into retail activity in rural regions
(mainly settlements with less than 500 inhabitants),
and emphasises that government support programs
were successful and not so many closures happened.
The second summary is about retail parks that host
individual economic units at a common location, and
the creation of which is recently very intensive in the
Czech Republic. (In 2020, 23 retail park projects were
completed or expanded while 14 brand new retail
parks were built).

From my perspective, one of the most interesting
parts deals with the diffusion of stores and scrutinises
whether it was centralised diffusion (following the ur-
ban network’s hierarchy) or contact diffusion (as in the
case of Lidl). It is also interesting that the biggest wave
of shopping centre openings took place between 2005
and 2008, following predominantly an out-of-centre
policy and green and brownfield investments, reach-
ing on average 5,000-20,000 m? sales areas. The chapter
ends with insights into the impacts of Covid-19 on the
sector and emphasises the emergence of e-commerce.
Chapter 3 (by Krizan, F. and BiLkov4, K.) is dedicated
to retail in Slovakia and starts with the notion that a
common feature of these post-socialist countries is that
the transition to the market economy was not easy
because of the lack of political, legal, and economic
structures of the market economy. This is also true for
Slovakia, where the transformation of the retail sector
was very intensive and both structural and functional
changes happened. The chapter gives an overview of
the process in three stages and presents a complete
picture of the last nearly 80 years. After WWII, huge
nationalisation started in the Slovakian part of former
Czechoslovakia and privately owned retail units, mak-
ing up almost 80 percent of the whole network in 1948,
was fully nationalised until 1960. Parallel with this and
differently from Czech areas, a small increase hap-
pened in the number of stores until 1989. But like the
Czech retail sector, the Slovakian one experienced a
low density of the retail network and small sales area
per inhabitant, so the composition of business units
was not ideal. In spatial terms, Slovak retail concentrat-
ed in the towns and larger villages before privatisation.

The authors guide the reader through the trans-
formation process that started after 1989, when thou-
sands of new retail units were opened, and the first
hypermarket was settled in the country as a sign of
globalisation. Besides, a huge wave of privatisation
started in the same period, resulting in the restructur-
ing of retail sales. By 1998, more than 90% of the rev-
enue concentrated in private sector companies. From
the second half of the 1990s, globalisation became
even stronger, which resulted in changing consumer
behaviours and the spatial concentration of retail.

A special paragraph deals with the formation of
retail networks (supermarkets, discount stores, hy-
permarkets, and shopping centres), which in the case
of Czechia developed mainly after 1996 in terms of
supermarkets and 1999 in terms of hypermarkets. An
interesting fact in the chapter is that “only 13 percent
of Slovakia’s current shopping centres were opened
before 2003” (p. 66). The biggest boom in shopping
centres happened between 2006 and 2010, in the
first years predominantly with greenfield, and later
with brownfield investments, in most cases along an
out-of-centre strategy, and with a sales area of 5,000-
20,000 sq. m on average (similarly to the Czech case).
The chapter presents the spatial diffusion of stores
and notes that as an effect of globalisation, selected
specialised stores has started to concentrate in space
and this process is still lasting nowadays.

The fourth and longest chapter (by Sikos, T. T.)
describes the transformation of the retail sector in
Hungary. It begins with explaining the historical
background and shows that in 1940 only 27 percent
of the country’s stores concentrated in the capital city
Budapest, but the share of Budapest was 45 percent
from employees and 60 percent from turnover, so the
distribution of shopping-related indicators was not
equal. The store creation process speeded up in the
1960s, together with an increase in the floor space of
shops. Most of the total turnover fell on state-owned
shops, but the share of these radically decreased from
76.5 percent in 1952 to 62 percent in 1980 in favour of
cooperative forms of ownership. The share of private
turnover was extremely low before the regime change.

After 1989, significant changes happened in
Hungary’s retail sector, as both a wave of privatisa-
tion occurred and foreign chains started to gain im-
portance. The author mentions that the Coop network
was established in 1995 with 465 stores, which signifi-
cantly contributed to the transformation of retail. The
chapter also contains the major data about mergers
and acquisitions (like in the case of Auchan and Cora
stores), and a hierarchy of the factors affecting the
players in food retail, which is a valuable piece of the
analysis. The reader can scrutinize the transformation
of sales channels through the figures in subchapter
4.6, which emphasises how hypermarkets, super-
markets, and discount stores are emerging instead
of independent small shops. This transformation has
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led to a concentration of retail turnover and stores,
as “the 3 largest store chains has generated almost
40 percent of total gross sales in 2019. For nine retail
chains, this value already accounts for about 4/5 of
the national turnover (81%)” (p. 87).

A significant and strong part of the chapter is a
detailed overview of the spatial distribution of dif-
ferent shops and chains (i.e., Tesco, Lidl, Spar, Coop,
CBA). A spatial distribution map shows the location
of shops and the major hotspots and cold spots for
every type of shop. We can see which store is con-
centrated in Budapest and its agglomeration, or in
the major regional towns, and what kind of stores
exist the spatial and economic peripheries.The next
part of the chapter deeply examines the formation
and character of shopping centres in Hungary. The
author distinguishes between 7 generations of shop-
ping centres from 1976 until nowadays. In the case
of Budapest, the 10-year period of the third to sixth
generations of shopping centres from 1996 to 2005 was
the most intensive. For each generation, the reader can
see some illustrative examples of the biggest shopping
centres and their surroundings in the urban space.The
last major section of the chapter deals with the effects
of the Covid-19 pandemic on the retail sector, which
gives deep insight into the impacts of this shock. The
author emphasis that in Hungary, just like elsewhere,
“the customers’ behaviour has changed as a result of
the spread of the virus (panic buying, changing prod-
uct preferences, and later revenge shopping)” (p. 116).
The chapter illustrates different forms of habit change
in various periods of crisis (before the pandemic, re-
strictions, vaccinations, and the end of the pandemic).

The fifth chapter (by ILnicki, D. and Wyerh, R.)
presents the characteristics of the retail sector in
Poland. After a brief introduction to the theory of
retail research, the chapter presents the stages of re-
tail development in Poland. In the era of a centrally
controlled economy before the regime change, the ab-
solute number of retail outlets increased significantly,
by four times from 1950 to 1990, and the population
per outlet decreased seriously. After the transforma-
tion, there was a fourfold increase in the number
of stores due to the economic reforms of the Polish
government. A short description of these reforms is
a strength of the chapter (e.g., antimonopoly act, a
new housing law, amendment of acts like acts on co-
operatives). The reader can observe the importance of
urban agglomerations and voivodeships (the highest-
level administrative divisions in Poland) concentrat-
ing a large population, as here the number of stores
is also the highest. The chapter illuminates spatial
disparities between urban agglomerations and pe-
ripheral regions, as the “number of residents per store
in 1998 varies on average to 68 in urban areas and 145
in rural areas” (p. 134).

The chapter goes on to discuss the current situation
and shows that, although the number of stores signifi-

cantly decreased from 2000 to 2020, the average store
area per retail unit has increased a lot in the same pe-
riod. Parallel with this, the number of supermarkets
and hypermarkets has increased, as it is presented
in the subchapter on the chain structure of the Polish
retail sector. An interesting part of this section is the
analysis of maps on the spatial distribution of hyper-
markets and supermarkets, which identify hot spots
in the Polish landscape, with the highest concentra-
tions in the most populous cities and towns. Until
2020, the Polish cities and communes (on LAU1 level)
showed clear West-East differences in the number of
supermarkets per 10,000 residents and indicated a
strong trend of concentration after 2010.

We can observe a similar evolution of shopping
centres as in the other three Visegrad countries, but
the case of Poland is different in terms of having three
intensive periods of shopping centre construction
projects (1998-2001, 2008, 2014) with different inten-
sities. The most typical shopping centres are those
within a size range of 5,000-19,999 sq. m.

Probably the most “colourful” part of the chapter
for the readers are the case studies of large-format
retail chains like Tesco, Kaufland, Lidl, Dino, Netto
and Intermarche, which predominantly show uneven
geographical concentration along the West-East axis.
The concrete examples of different stores provide ap-
prehensible clues for interpreting the spatial distribu-
tion of the retail sector in Poland. The conclusion of
the chapter gives a detailed overview of the chapter’s
content, which highlights the essence of the retail sec-
tor’s transformation in Poland.

Chapter 6 (by Kung, J. and Krizan, F.) is a quasi-
overview of the whole region’s retail transformation.
It summarises the main consequences of the process
while giving a complex view of the sector. It is one
of the most valuable descriptions for comparing dif-
ferent dynamics in the V4 countries. Although it is
only 7 pages, it contains critical information. The
authors emphasise that retail in the V4 has changed
a lot in the past three decades, which has resulted
in the functional and spatial transformation of the
retail network. Successful privatisation and interna-
tionalisation happened in the whole area, and new
large-space retail stores have entered these countries.
However, the types of retail markets are different in
each country, including “all-embracing internation-
alised retail markets in Poland and Hungary; an in-
termediate stage in the Czech Republic, and partly
internationalised retail markets in Slovakia” (p. 167).
Besides external internationalisation, internal inter-
nationalisation within the Visegrad Group has taken
place. Globalisation has affected in the four countries
not only the shopping centres (mainly resulting in
the concentration of centres with an average area of
5,000-10,000 sq. m) but also the consumer behaviour.
Although the transformation can be evaluated as suc-
cessful, the average space of retail facilities is much
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below the Western European average. The Covid-19
pandemic has brought about an increase in online
purchases and the use of ICT tools, so the transfor-
mation of the retail sector will not stop in the future.

The book aims to provide a comprehensive insight
into the Visegrad countries’ retail sector transforma-
tion that started after the regime change and shows
the case of the four countries. The theoretical and
practical usefulness of the book is unquestionable.
For easier understanding and transparency, the

whole book uses self-edited figures, maps, and ta-
bles, which give an illustrative picture of the topic. It
contains important scientific findings for specialists
dealing with territorial analysis and the retail indus-
try, both nationally and internationally. The book is
a good, easy-to-consume and enjoyable piece for the
readers. I would recommend it to anyone with an
interest in retail industries, including readers outside
the academic sector.
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