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1. Geographical situation

Abertamy and Hfebec¢na (also known in German, before 1945,
as Abertham, Hengstererben or Hengst) are two settlements
with their own respective cadastre units that comprise Aber-
tamy Municipality. This case study area is located at a relatively
high elevation (650-900 m a.s.l.) and is composed primarily of
peneplains of the peak areas of the Krusné hory Mountains
(also known as the Ore Mountains) that, at present, have a high
concentration of forest and permanent grassland cover (see
Figures 1 and 2).

Within Czechia, the region has a markedly peripheral position.
The territory has no railway connection; however, a one-track
non-electrified track leads through the neighbouring cadastre
units. The only local highway (I/25) traverses the neighbouring
cadastre units of Jachymov and Bozi Dar, connecting the local
centre — the town of Ostrov - with Germany (in the direction of
Chemnitz). Within the Pernink Municipality, two second-class
roadways intersect one another - one leading from Oldfichov
to Jachymov and the other from Horni Blatné to Ostrov. The
nearest larger town that serves as a municipality with extended
competencies, in which the model territory is included, is the
town of Ostrov (with ca. 17,500 inhabitants in 2011) in the dis-
tance of some 12 km (but 400 m lower!). The main centre for the
area is Karlovy Vary, the seat of the regional government, which
can be reached by car at a distance of less than 30 km.

2. Natural environment

The entire area lies within the Krusné hory Mountains and,
consequently, elevations range from 600 m a.s.l. to 1,115 m a.s.l.
The nearby municipality of Bozi Dar is, with an elevation of
1,020 m, the highest municipality in Czechia.

In terms of geology, the western part of the area is primarily
composed of Palaeozoic foliated and metamorphic rocks (phyl-
lites and mica schist) and granite is the most significant rock of
the eastern portion. A concentrated body of Tertiary volcanic
rocks is located along the border of the Hiebec¢na cadastre unit
(and in other locations outside the case study area). A number of
characteristic divisions can be found here. Soils consist primar-
ily of podzols, though humus and cambisols are also found in
the area, i.e. soils not well-suited to intensive agricultural produc-
tion. The area is home to a number of peat bogs, some of which
are subject to state nature conservation efforts.

The area is drained by the Labe (Elbe) River into the North
Sea. A lower order divide between the drainage basins of the
Ohfte River (in Czechia) and the Mulde River (in Saxony, Ger-
many) is located in the vicinity of the case study area. Myslivny
Reservoir, with a surface area of approximately 3 ha, is located
in the study area. The 12 km long Blatensky Canal from the
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Fig. 1 - Case study area Abertamy, Hrebecna.
Source of map: ArcCR 500.

1740s is a particularly interesting historic water project. It serves
both to drain surface water and water pumped out of mining
operations as well as a means of rinsing and separating mined
ore and powering the mining machinery utilized in the deep
shafts. Primarily silver, tin and iron were mined here. Due to
its generally high elevation, the area is divided among cold and
very cold climate zones, in which long-term average annual
temperatures range from 3 to 5 °C. Climate is relatively wet and
snow is regular almost three months.

The case study area is home to a number of protected areas,
the most significant of which is the Bozidarské raselinisté
National Nature Preserve (nearly 930 ha), where the thickest
layers of peat measure up to 3.8 metres. Due to its relatively high
elevation, high relative humidity and frequent strong winds, this
national nature preserve has a very harsh climate and is home
to specimens of Scandinavian flora. Other significant natural
sites include the Ryzovna nature preserve (20 ha), a mountain
ridge composed of volcanic rocks with typical basalt jointing and
Ocean nature preserve (42 ha), a preserved mountain peat bog.

3. Social and economic conditions

The oldest written record concerning Abertamy comes from
1529. In 1579, Abertamy was designated a royal mining town,
due to the silver and tin ore found in the area. Evidently in
1545, two underground mines were established. The settlement
of Hfebec¢na was founded at these mines. The main period of
mining in Hfebe¢nd was during the second half of the sixteenth
century, at which time this mining district was, in terms of the
volume of tin ore (Cassiterite) production, the most significant
in the Krusné hory Mountains (probably 3,000 to 3,500 tons).
In 1589, it was said that the Abertamy ore vein produced about
25 tons of silver. The greater part of this extracted metal was



Fig. 2 - Contemporary aerial photograph of the case study area.
Source: http://geoportal.gov.cz.

apparently used to make the famous Jachymov tolars, the most
valuable silver coins of the late middle ages.

With the beginning of the seventeenth century, silver min-
ing began to decline in importance. More significant finds in
nearby Jachymov had been, during the sixteenth century, the
primary producer of silver ore within the Czech Lands, taking
the place of previously dominant Kutnd Hora. During the Thirty
Years’ War, however, mining in the area lost much of its former
importance. Only mining for tin ore continued, because tin was
used in making kitchen and mass ornaments and vessels. The
eighteenth century saw a short renewal of interest in mining,
which continued on occasion under the direction of various
owners until the end of the nineteenth century. From 1756 to
1856, only about 0.5 ton of silver was mined, along with small
amounts of lead (1.4 tons), cobalt (6.2 tons) and bismuth ores.

The poverty of the area’s residents and the harsh climatic
conditions, particularly in winter, have led to a rather high fre-
quency of goat husbandry. In 1850, a factory was established
in Abertamy to produce gloves from goat leather. These gloves
were exported to locations throughout the world. After World
War II, the gloveworks expanded upon this tradition, creating a
state-run enterprise out of several previously small, family firms
with German owners. As a result of the transformation and for-
eign competition, this factory was closed down after 1990.

The problem preventing increased mining activities and pro-
duction was the limited depth, to which miners could reach, due
to problems concerning the removal of water from the tunnels.
While mining silver, miners encountered a black, shiny rock
(uraninite), the occurrence of which signified the end of a silver
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vein. It was not until Marie Sktodowska Curie’s research, at the
beginning of the twentieth century, that a number of rare elements
were discovered in the Jachymov uraninite. The importance of
Hrebec¢na and Abertamy, therefore, gradually decreased and they
were entirely abandoned after uranium began to be mined in the
Jachymov area in 1945. The study area became part of a strictly
controlled zone. Most of the mining structures in Hrebec¢na were
destroyed. And so, because of uranium, mining activities, for the
third time, brought renewed interest in the case study area and in
the greater Jachymov region. The renewed mining of ore left its
mark on the entire area, including Abertamy and Hfebecnd. New
mines were opened, new settlements and homes for miners and
for prison guards were established around. A significant portion
of the mining work was performed by labour camps, consisting
primarily of political prisoners of the communist regime. Practi-
cally all of the uranium ore was exported to the USSR for fur-
ther use. Less than 20 years of mining, after World War II, were
enough to transform the ground under Abertamy into a labyrinth
of tunnels. From 1946 to 1965, in their quest for uranium for the
Soviet Union, miners dug more than 53 kilometres of tunnels,
shafts and chimneys, within the cadastre unit of Abertamy alone.
An additional 17 kilometres of mine tunnels are hidden to the
east of the municipality. The Abertamy deposit was, at that time,
one of the richest in Czechoslovakia.

The case study area is, therefore, an area of recent coloniza-
tion, primarily due to the recovery of metal ores (silver, tin, iron,
etc.). The miners that settled the area, the majority of which
came from Saxony, were very dependent on supplying their
own food. Consequently, settling the area introduced long-term



Table 1 - Number of inhabitants in the case study area from 1869 to 2001

Settlement Year

1869 1880 1890 1900 1910 1921 1930 1950 1961 1970 1980 1991 2001
Abertamy 2,046 2,149 2,256 2,610 2,834 2,404 2,600 1,595 1,417 1,047 1,107 1,021 1,160
Hrebecna 1,264 1,456 1,388 1,400 1,459 1,108 1,224 666 298 98 49 31 37
Total 3,310 3,605 3,644 4,010 4,293 3,512 3,824 2,261 1,715 1,145 1,156 1,052 1,197
Source: Rtizkova, Skrabal 2006.
Table 2 - Number of permanently inhabited houses in the case study area from 1869 to 2001
Settlement Year

1869 1880 1890 1900 1910 1921 1930 1950 1961 1970 1980 1991 2001
Abertamy 233 241 246 274 275 276 348 427 381 233 198 209 214
Hrebecna 151 158 161 170 169 168 176 200 x 26 16 23 25
Total 384 399 407 444 444 444 524 627 381 259 214 232 239

Source: Rizkova, Skrabal 2006.

pressure on the surrounding forests, which after being cleared -
primarily for mining purposes - provided land for cultivating
basic food products or, in other cases, served as pasture for
raising livestock, especially goats and sheep. The wood was,
naturally, used in the construction of homes and stables, for
heating and other purposes. The area had 3,310 inhabitants in
1869 (see Table 1). By the beginning of the twentieth century,
this number had increased to 4,293 inhabitants, most of which
claimed German nationality. In 1938, the area was annexed by
the German Reich. With the annulment of the Munich Agree-
ment, the territory was returned to Czechoslovakia and it was
decided that the German residents would be removed from the
area. During 1945 and 1946, approximately three million Ger-
mans were displaced from Czechoslovakia. Of the 1,158 people
living in Hiebecna at that time, 905 (78%) were displaced. The
neighbouring settlement Ryzovna ceased to exist completely (see
Figure 6). Due to insufficient, subsequent resettlement of the area
with Czech inhabitants, from the country’s internal regions and,
in part, from foreign countries, there was a significant decline
in the number of permanent inhabitants living in the case study
area (only 2,261 in 1950). Another reason behind this change
was the gradual decline in economic activities in the borderland,
including agricultural activities. Remaining inhabitants of the
area often relocated to make a better life in the more developed
internal regions of the country, particularly in industrial cities.

During the period of rapid expansion of uranium mining after
1950, approximately 2,261 inhabitants lived there, in addition to
several thousand prisoners. The closing of the mines and their
subsequent destruction devastated the local landscape. The
number of inhabitants continued to fall and, in 2001, only 1,197
inhabitants lived in the area.

In 2001 (the most recently taken population census), nearly
half of all the economically active individuals commuted to
workplaces outside the case study area. It is safe to assume that
the increasing role of recreational activities, during the past dec-
ade, shall at least partially compensate for lost jobs in industry.

In light of local natural conditions, recreational activities present
solid opportunities for further development. Winter recreation,
in particular, has become a rather prosperous sector of the local
economy, followed by a slightly less significant summer tourist
season.

The significance of recreational activities in this area is evi-
dent in the fact that a 2005 special housing census recorded
132 cottages (originally rural houses) and cabins (newly con-
structed recreational structures) and 262 houses for permanent
living. The decline in permanent inhabitants resulted in a por-
tion of the buildings being remodelled for the owners’ families
use or to become tourist lodging places (see Table 2). A number
of guest houses have been constructed in recent years.

4. Long-term changes in land use

In the past, agriculture played an important role in the utiliza-
tion of the local land, even though the conditions for farming
were not favourable at all. However, agriculture was an impor-
tant and irreplaceable activity for the survival of the popula-
tion; agricultural land covered 60% of the monitored land and
arable land 16% of the area. From the Figure 3 depicting land
structure in the years 1842-2007, significant changes can be
observed in the use of land of Albertamy and Hiebecna. The
most important trend is the decrease in the area of agricultural
land and total disappearance of arable land. In the first half of
the 19t century, arable land was mainly utilised through the
three-field system. The soil was not very fertile and fertilizers
scarce, so part of the land was always left fallow, which slowly
restored the fertility of the soil within a few years. However, in
the light of socio-economical changes, this region’s arable land
could not compete with more fertile lands from regions situated
in lower altitudes. On the other hand, the area of permanent
cultures increased. It originally fulfilled the role of subsistence
of certain foods, nowadays these areas are mostly green areas

Fig. 3 - Land use structure of

the case study area.

Source: Czech Office for 1842
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Fig. 4 - Land use in the case study area in the years 1842 and 2007.
Source: Czech Office for Surveying, Mapping and Cadastre; authors' field survey (2007).
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Table 3 - Land use changes 1842-2007 (ha)

> =857.52ha Arable land Permanent cultures  Permanent grassland Forest areas Water areas Built-up areas Remaining areas Total
Arable land 0.00 9.78 284.02 27.67 2.30 2.09 1344 339.30
Permanent cultures 0.00 0.01 0.02 0.00 0.00 0.00 0.00 0.02
Permanent grassland 0.00 13.82 211.46 91.00 3.30 3.42 13.65 125.19
Forest areas 0.00 0.04 23.35 115.76 0.24 0.01 3.30 142.95
Water areas 0.00 0.00 1.66 0.32 1.63 0.02 0.18 2.16
Built-up areas 0.00 0.86 1.53 0.26 0.02 1.50 0.54 47
Remaining areas 0.00 1.90 14.54 5.67 0.33 0.39 746 2244
Total 0.00 26.40 325.12 241.26 6.17 7.43 3057

Note: Changes of land use (in hectares) from categories in rows to categories in columns. Example: 284.02 hectares of arable land (1842) has been transferred to permanent grassland in 2007.

Total area (in ha) of observed locality(-ies) in 1842 and 2007.
From the size in 1842 in the same category “"survived" till 2007.

Total amount of hectares newly in arable land (etc.) in 2007 from categories in rows.

Source: Czech Office for Surveying, Mapping and Cadastre; authors' field survey (2007).

in the gardens of family houses, often with a maintained lawn
and decorative bushes. Under the category of agricultural land,
permanent grassland experienced an expansion. It increased by
almost 60%, mostly at the expense of the gradually abandoned
arable land (see Figure 4 and also Figure 5). Least hospitable
patches of agricultural land eventually turned into forests, which
increased their size by more than 100 ha.

This happened either by planned forestation or by spontane-
ous displacement of the forest into free agricultural landscape.
The displacement of the Czech Germans in 1945 also had a big
impact on the fall in intensity of land use. The overview of land
use structure in years 1842-2007 is shown in the Table 3.

The local land was also influenced by the significant expan-
sion of mining, along with its later decline.

These processes manifested themselves mostly in the
increase of built-up and remaining areas (mining spoils, devas-
tation, mines). Built-up areas doubled in that time frame, the
category of remaining areas grew six times.

Interesting results can be observed in the Table 3, which
analyses the shifts between different categories of land cover.
It is apparent that 60.6% of land changed its category over time
in this model area, which is a much higher share of changed
land in comparison with other regions in the Czechia. The table
proves that the most important changes were the transformation
of arable land into permanent grassland and a transformation
of arable land and permanent grassland into forest areas pro-
cesses of agricultural land extensification and agricultural land
abandonment.

Fig. 5 — Abertamy is located on an elevated plateau of Kru$né hory Mountains at an
altitude of ca. 890 m a.s.|. Most of arable land which had been intensively used till the
end of the 19™ century was transferred to permanent grassland. Photo by P. Stych.

Total amount of changed category from into category in columns.

‘ Amount of hectares with change of category.

Currently, agriculture is only a fringe sector of the local
industry, even though large areas of permanent grassland can
be found around Abertamy and Hiebe¢na. Most of these areas
suitable for grazing or hay production remain unused. These
grassland are mowed thanks to the financial support dedicated
to non-productive function of agriculture.

The local landscape kept the picturesque look of highlands
with a mosaic of woodland and grassland, which has a positive
influence on the development of tourism both in the summer and
winter periods. Tourism is becoming one of the most important
sources of income for the local population and attractive land-
scape in the clean environment slowly acquires a non-productive
function of providing leisure for its visitors.

5. Perspectives, problems and risks
of future development

Peneplains of the top in the Krusné hory Mountains represent
a relatively specific area. This is mainly because it is an area
situated in high altitudes with rough natural conditions and its
so called big and outer medieval colonisation by settlers invited
from Germany (Annaberg) was connected to two waves of silver
and tin extraction.

In the middle of the last century, the local area was deeply
affected by the boom in the extraction of uranium, a situation
similar to the whole region of Jichymov and the deposits in the
adjacent Saxony (East Germany). The landscape was strongly

Fig. 6 — The area of RyZovna, which ceased to exist because of the displacement
of the Germans from Czechoslovakia after World War II.
Photo by P. Stych.



affected by the mining (pings, mining spoils, quarries, remnants
of buildings, drainage canals etc.).

As a result of the colonisation, the forests around the settle-
ments were cut down and the freed land was partly used for
subsistence agriculture. The displacement of the Czech Germans
in years 1946-47 and the extraction of uranium in the following
two decades led to a further devastation of the land. The extreme
impacts of human activity created a relatively strongly damaged
environment.

Uranium mines and other mines were mostly closed in the
1960s, so the overall state of the landscape was able to improve
by gradual regeneration and renewal. Grassland and spontane-
ously spreading forests slowly returned to the former agricul-
tural land. Thanks to a sharp reduction of the pollution both
on the German and Czech sides after 1990 (desulphurization
of coal power plants, filtering of the emissions from factories
of heavy chemistry located on both sides of the border in cen-
tres below mountains) the region slowly regained its natural
character. This turn of events enabled the new development
of recreational, environmental and water-management func-
tions (see Figures 7, 8). In the future we can count on a further
increase of forest areas at the expense of unused permanent
grassland. An increase in the size of built-up and remaining
areas, connected to the potential development of recreational
functions and tourism in the heavily populated foothills both
on the German side (Saxony) and the Czech side (the mining
and industrial region at the Krusné hory foothills) should also
be expected. A certain advantage is the very low density of
population, so in comparison with the other regions in Krusné
hory / Erzgebirge (especially on the German side), where bigger
towns with better infrastructure can be found, we can expect a
further development of tourism connected with nordic skiing,
trekking and cycling in this model area. In light of the pre-
sented evidence, we can classify the function of the area around
Abertamy as a recreational and residential function, without
significant risks. W
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Fig. 7 - This landscape was used for intensive mining for four centuries in the past,
which caused deforestation. Recreational and residential functions are most important
nowadays. Photo by I. Bicik.

Fig. 8 - Jachymov is located at the foot of Klinovec (1,244 m a.s.l.) which is the highest
point of Krusné hory Mountains. In the Middle Ages silver, tin and other valuable raw
materials were mined in Jachymov. This is why higher parts of the slopes around the
town were subject to deforestation. Currently, these deforested areas form a significant
natural potential for recreational use. Leisure time activities prevail at the moment,
being complemented by traditional residential and productional functions. There are
spa establishments in the town using radioactive water. Photo by I. Bicik.
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1. Geographical situation

The municipal area of Rudn4 stretches over 820 hectares. Rudna
as an administrative unit came into existence in 1951 when two
previously independent municipalities, Dusniky and Hofelice,
merged. Historically, Hotelice was first mentioned in 1051,
while Dusniky only in the 13t century. The current name of the
municipality reflects the iron ore deposits found in the vicinity
(ruda = ore).

In our research which is focused on different types of land-
scape utilization Rudna represents a suburban locality, strongly
affected by suburban processes. The municipality is situated
on the doorstep of Prague, being part of the Central Bohemian
urban agglomeration (see Figure 1). The centre of capital is just
15 kilometres away. Consequently, there has been a lot of devel-
opment over the past years and this process is likely to continue.

Rudn4 is very well accessible since the D5 motorway (con-
necting Prague with Southern Germany / Bavaria) skirts the
northern part of the town. Thus, commuting from Rudn4 to
Prague is just a matter of minutes. The local road No. 605, which
had originally served as the main road connecting Prague and
Pilsen, cuts through the municipality in a southwest-northeast
direction. Currently, this road carries a lot of traffic including
public buses. The geographical situation of Rudn4, being gener-
ally a favourable one (close to the capital, good transport links),
however, also brings several negative effects: heavy truck traffic
is an example. Since the time when the motorway was opened,
suburban processes have accelerated. This involves a lot of con-
struction — mostly new family houses, but also giant warehouses
that are situated in the southwestern part of the cadastre unit
(see Figures 2, 3, 6).

The land around Rudna has high quality soils - that is why
in the past farming was important here. Houses used to be sur-
rounded by acres of fields and most locals worked as farmers.

Fig. 1 - Case study area Rudna.
Source of map: ArcCR 500.

Because of the close vicinity of the capital, agricultural sur-
pluses were sold on the lucrative Prague market. The discovery
of iron ore in the neighbouring village Nucice and the coal
mining boom in Kladno (15 kilometres far) in mid-19t century
brought significant changes. The limestone quarry in nearby
Tachlovice began to operate in the same time. Limestone was
used for melting of iron ore and also for construction. In order to
secure transportation of all this material, a new railway, called
Kladensko-nuc¢icka draha, was built. Iron ore and limestone
were transported into the furnaces in Kladno. Since the mid-
19th century up until the 1950s, people were typically employed
in mining in combination with a small-scale agricultural produc-
tion grown on leased land. In the course of the last few decades,
the influence of Prague has prevailed totally and Rudna became
a typical suburban locality.

2. Natural environment

Rudné lies 380 metres above sea level on an elevated treeless
plateau called Prazskd plosina (Prague Plateau). The area around
Rudn4 is largely flat. The Plateau has an undulating and hilly
relief rising up to the 435 m a.s.l. The case study area has an
average yearly temperature of around 8 °C; thus, the climate
can be denoted as warm to mild. Average precipitation amounts
to about 500 mm per year. Among the most common soil types
are black and brown soils, and cambisols. Black and brown soils
are very fertile and well suited for growing sugar beet, maize,
wheat, barley, etc. The fertility of local land is also reflected in
an unusually high official price of agricultural land (this price
is based on the quality of environmental conditions and does
not necessarily reflect the market price), some 5.20 CZK per
sqm. High fertility of the land is probably the main reason why
agricultural utilisation of the area was recorded already in early
phases of the history. The Radotinsky potok brook, which is a
left tributary to the Berounka River, cuts across the municipality.
Hence the entire area is part of the Berounka (Vltava) catchment.
The area has a high share of arable land and virtually no forests.

3. Social and economic conditions

The population density of the Praha-zdpad District equals about
210 inhabitants per sqkm (2010), i.e. it is roughly 50% higher than
the average population density of Czechia. The corresponding
figure for the Rudnd municipal area is 536 inhabitants per sqgkm.
Since the first census in 1869 the population has risen, with
some fluctuations, from 1,014 inhabitants up to 4,494 (2010), see
Table 1. Recently, suburbanization became more intensive and
especially new family houses mushroomed almost everywhere.
Rudné became attractive first of all for young families (adults



Fig. 2 - Contemporary aerial photograph of the case study area.
Source: http://geoportal.gov.cz.

aged typically between 30 and 40 years) with children, who
sought housing in a better environment but still in the vicinity
of Prague. This process has completely changed the size and
structure of the local population. A rapid population growth
had started in the last years of the 20t century and accelerated
after 2000. In that time the local population began to rise in a
natural way (due to a high birth rate) and also due to imigration.
Changes in the population structure are also apparent when one
compares the amount of young people aged 0-14 years (794)
and the number of elderly people over 65 (569). The population

Fig. 3 - As Rudna is located very close to Prague, many new warehouses and service
centres were established here. There has been a lot of development in the whole
territory since 2000. Photo by J. Pisték.
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age index equals 1.3. Population increase logically also brought
a significant increase in the amount of houses. A housing boom
began already in the 19t century and accelerated after WWII,
when the predominantly agricultural function of the municipal-
ity has been transformed into an agricultural-residential one,
with many people commuting daily to Prague or Kladno. In 1950
there were just 729 houses, whereas nowadays almost 1,100 (see
Table 1).

The ongoing suburbanisation also triggered an extensive con-
struction of warehouses. Advantageous location, cheap land, and
a “relaxed” protection of the land after 1990 are to be considered
the most relevant factors in this development. Currently, Rudné
has a strong residential-service function; agriculture is no more
important. Many residents commute on a day-to-day basis espe-
cially to Prague: according to the 2001 census 79% of all com-
muters in Rudna, i.e. 768 people, had a job in Prague. Moreover,
further 220 residents regularly travel outside Rudn4 to attend
high schools or universities. On the other hand, the construction
of warehouses and service centres in 1990s brought new jobs
into the municipality - as a result many people now commute
also vice versa, i.e. to Rudna. According to the census, in 2001
there were more than 2,000 such persons. This rather intensive
two-way work-related traffic documents a new function within
the Prague / Central Bohemian urban agglomeration: many local
residents, mostly middle- and upper-middle class people, have
well-paid jobs in Prague, whereas commuters from Prague (169
in 2010), Beroun (220), Kladno (136), and nearby villages can
find jobs in trade, industry, transportation, and telecommunica-
tion companies located near the motorway.



Table 1 - Number of inhabitants and permanently inhabited houses in the case study area from 1869 to 2001

Year
1869 1880 1890 1900 1910 1921 1930 1950 1961 1970 1980 1991 2001

Inhabitants 1,014 1,175 1,497 2177 2,904 2,837 3,129 3,153 3,321 3,090 2,974 2,838 3,075
Houses 123 1M 156 221 321 385 558 729 757 786 816 895 1,052
Source: Riizkov, Skrabal 2006.
Table 2 - Land use changes 1840-2005 (ha)

> =952.48 ha Arable land Permanent cultures  Permanent grassland Forest areas Water areas Built-up areas Remaining areas Total
Arable land 484.23 136.89 79.16 1.26 0.94 41.76 106.03 372.04
Permanent cultures 0.00 483 0.62 0.00 0.07 1.99 376 6.44
Permanent grassland 15.08 11.50 4.88 375 1.06 1.88 647 39.74
Forest areas 0.09 0.24 0.28 1.88 0.00 0.02 0.21 0.84
Water areas 0.15 1.00 0.12 0.03 0.47 0.05 0.72 2.07
Built-up areas 0.00 0.91 0.00 0.00 0.00 1.36 0.61 1.52
Remaining areas 5.51 7.06 2.04 0.37 0.07 1.68 15.41 16.73
Total 20.83 157.60 82.22 11.41 214 47.38 117.80 439.38

Note: Changes of land use (in hectares) from categories in rows to categories in columns. Example: 79.16 hectares of arable land (1840) has been transferred to permanent grassland in 2005.

Total area (in ha) of observed locality(-ies) in 1840 and 2005.
From the size in 1840 in the same category “survived" till 2005.

Total amount of hectares newly in arable land (etc.) in 2005 from categories in rows.

Source: Czech Office for Surveying, Mapping and Cadastre; authors' field survey (2005).

4. Long-term land use changes

Figures 4, 5 and Table 2 show the intensity of land use / landscape
changes during the analyzed period. Intensive land use changes
have been recorded in Rudna. Originally it had been primarily
an agricultural area, but later favourable geographical location
and extraction of raw materials transformed part of the arable
land into built-up and remaining areas. In the past arable land
was fragmented into great many small plots whereas at present
rather large fields are typical. This radical change was caused by
collectivization in the 1950s; in the same time a big cooperative
farm was established here. Though after 1990 many original
owners had reclaimed the land stolen by the Communists, only
few (re)started farming — much of this private land was leased
to big agricultural companies. Fields in the immediate vicinity of
the village are under a strong pressure of developers who look
for places suitable for new housing projects.

From the environmental standpoint the current state is worse
than previously - large fields (some exceeding 100 hectares) are
prone to erosion, biodiversity has been reduced significantly.
Due to poor and vaguely enforced regulations, part of the high
quality land with good soils had been built over and large resi-
dential areas and commercial developments originated. In 1840
arable land covered some 90% of the municipal area; at present
it still dominates, but the share shrank to just 50%.

The early phase of suburbanization after 1990 was boosted
by favourable geographical location near the major highway

Total amount of changed category from into category in columns.

Amount of hectares with change of category.

connecting Prague with Pilsen and Germany. As residential
housing as well as commercial development was experiencing
a real boom, land use structure began to change rapidly. At the
moment, built-up land covers more than 5% of the municipal
area (in 1840 it was just 0.3%). The so called remaining areas —
in this very case mostly roads and plots with solid surface like
parking lots — account for 14%. The boom of residential housing
also caused an important increase in permanent cultures, mostly
gardens (from 1.2% to 17%).

Forests keep to play just a minor role. Only a few patches of
poor agricultural land were afforested. Though meadows and
pastures also increased in size (from 4.7% to 9.1%), their impor-
tance also remains low. Meadows and pastures, however, are
no longer found along water streams where they functioned as
an anti-erosion elements, but rather tend to concentrate close to
the houses having more of an aesthetic function. Such a change
has negative effects on the landscape stability. Wetlands along
the creeks have been drained and often turned into arable land.
This artificial drainage combined with a rapid spread of solid
surfaces in the course of the past two decades makes the water
discharge much faster.

Two contradictory processes can be observed as regards
landscape changes in Rudna over the past 60 years. To a large
extent, different approaches towards land protection under
different regimes are responsible for that. The agrarian policy
under communism encouraged self-sufficiency, i.e. arable land
was highly valued. As a result, wet meadows and pastures were

Fig. 4 - Land use structure of

the case study area.
Source: Czech Office for
Surveying, Mapping and
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Fig. 5 — Land use in the case study area in the years 1840 and 2005.
Source: Czech Office for Surveying, Mapping and Cadastre; authors' field survey (Jan Jelének and Premys| Stych 2005).
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Fig. 6 — Residential suburbanization (in addition to the commercial one represented by warehouses) caused considerable loss of agricultural and arable land especially during last

twenty years. Photo by J. Pisték.

often drained (also in the case study area) in order to be later
converted into arable land. Consequently, many anti-erosion
elements in the landscape that had helped to prevent floods
ceased to exist. The strict protection of arable land, however,
was eased after 1990, and large expanses of high quality arable
land were taken by developers just within months. Ironically,
meadows and pastures with important ecological functions had
been drained first and replaced by low quality arable land - just
a few years later, however, large quantities of high quality arable
land disappeared to make place for housing, warehouses, and
new transportation lines.

5. Perspectives, problems and risks
of future development

Rudna as a part of the Central Bohemian urban agglomeration
has undergone fundamental changes over the past 20-50 years.
The municipality is likely to be influenced by a favourable geo-
graphical location, just on the doorstep of Prague, also in the
near future. At the moment there are residential areas as well
as services and some industry; important transportation lines
criss-cross the area. Rudnd is part of Stfedocesky kraj (Central
Bohemian Region), i. e. the municipality is eligible for Euro-
pean Union funds (GDP per capita in Central Bohemia is still
below 75% of the EU average). This fact may further accelerate
the pressure on agricultural land which may become an easy
prey for developers, let it be housing, industry, warehouses, or
transportation lines. The D5 motorway links Prague and Central
Bohemia with Germany, which is the most important Czech
trade partner. Consequently it is likely that within 10-15 years
some agricultural land will be converted into non-agricultural
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use; these changes, however, will probably be dictated from the
national level rather than by local authorities (see Figure 7).

Much of the agricultural land around Rudné is of high quality
and for this reason non-agricultural activities should primarily
take place in areas with the least quality soils. As most of the
land is under the plough now and there is a lack of environmen-
tally valuable areas (forests, meadows, pastures, water bodies),
the latter should be increased, possibly to the detriment of the
worst agricultural land. In practical terms, however, it is likely
that the pressure of property developers will remain high which
may rather result in an increase of built-up land and remaining
areas. Whether this will happen or not will largely be in the
hands of municipal authorities. W

Fig. 7 - Solar power plants, built during the last four years, have led to significant land
use changes in many Czech municipalities. Photo by J. Pisték.
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Abstract

This article discusses the methodology of demarcating
administrative borders in Czechia in GIS in several
chronological horizons and interprets the causes for
changes in these borders between 1920 and the
present. The current lack of historical administrative
borders in the digital form has limited a number of
scientific outputs from different disciplines. The result
of this work is a database of administrative borders,
which covers the territory of Bohemia and a part of
Moravia and enables their application in transferring
spatial data from historical sources, the creation of
reconstruction maps or identification of territories of
extensive internal peripheries, especially in the vicinity
of regional borders.
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Uvod

V souvislosti s posunem predmeétoveé orientace geografického vyzkumu v poslednich
desetiletich doslo i v ceské geografii k reorientaci badatelského Gsili od reSeni obec-
nych otazek geografické organizace spole¢nosti smérem k eSeni problému a pozna-
vani mechanizma zmén socioprostorove diferenciace. Spolu s timto posunem roste
vyznam uplatiiovani vyvojovych hodnoceni,' tedy metod a postupa vlastnich histo-
rické geografii.? Hledani odpovédi na problémové orientované otazky, resp. hodno-
ceni pricin, podminénosti a geneze problému a nalézani jejich feSeni pak usnadnuje
i vyuZiti modernich technologii, predevsim tvorba rekonstrukcnich map v prostiedi
geografickych informacnich systéma (GIS). Vyvojova hodnoceni socioprostorové
diferenciace a hledani kontinuity distribuce geografickych jeva a procest jsou pro-
blematické tehdy, kdy chybi v ¢ase srovnatelne izemni jednotky, ve kterych se tyto
udalosti odehravaji, prip. kdy se hodnoceni zmén provadéji pouze na bazi soucas-
nych tzemnich jednotek a nezohlednuji skute¢nost, ze i ty jsou vysledkem dlouho-
dobeho historického vyvoje.

S podobnymi problémy se museli geografové vyporadat napriklad pii hodno-
ceni charakteru a intenzity krajinnych zmeén, resp. pii tvorbé Databaze dlouhodo-
bych zmén vyuziti ploch Ceska.® Existuji i dal$i velmi rozsahlé datové soubory,
které vznikly napiiklad pti jednotlivych s¢itanich jiz od poloviny 19. stoleti nebo
jako vysledek geografickych i jinych vyzkuma, ale doposud nebylo mozné je odpo-
vidajicim zpusobem jednodusSe prostorové vyjadrit, nasledné analyzovat a vzajemné
porovnavat tak, aby byla zohlednéna dobova Gzemni organizace spole¢nosti. Tento
nedostatek nebyl odstran&n ani pii tvorb& nejnovéjsich kartografickych dél,* kde také

! Martin HAMPL — Petr DOSTAL — Dugan DRBOHLAYV, Social and cultural geography in
the Czech Republic. Under pressures of globalization and post-totalitarian transformation, Social
& Cultural Geography 8, 2007, s. 475-493.

2 pavel CHROMY - Leos JELECEK, T#i alternativni koncepce historické geografie v Cesku,
HG 33, 2005, s. 327-345; Eva SEMOTANOVA - Pavel CHROMY, Development and current
trends of the Czech historical geography, HG 38, 2012, s. 9-34.

3 Kvili zménam ve vymezeni katastralnich Uzemi byli nuceni je slu¢ovat do tzv. srovna-
telnych Gzemnich jednotek (SUJ), které maji témét stabilni rozlohu v jednotlivych ¢asovych fezech,
a to od roku 1845 aZ do soucasnosti. BliZze lvan BICIK a kol., Vyvoj vyuZiti ploch v Cesku, Praha
2010; Ivan BICIK — Pavel CHROMY, Zmény ve vyuZiti zemé ve vybranych modelovych Gze-
mich Ceska, in: Historické krajina a mapové bohatstvi Ceska, red. Robert Simtinek, Praha 2006,
s. 189-204.

* Napt. Pavel CHROMY - Tatiana HRNCIAROVA — Peter MACKOVCIN (red.), Histo-
ricka krajina, oddil 3, in: Atlas krajiny Ceské republiky/Landscape Atlas of the Czech Republic,
red. Tatiana Hrnc¢iarova — Peter Mackov¢in — lvan Zvara et al., Praha — Prihonice 2009, s. 73-96.
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Obr. &. 1. Uzemi Stredoceského kraje: stav administrativnich hranic k roku 1930.
— Zdroje: srov. kapitolu Pouzité prameny a podkladové mapy.
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—— soudni obvod krajského soudu Praha  sidlo krajského soudu

—— Zupa (navrh 1920) Lounska Zupa (navrh 1920)

—— politicky okres

—— soudni okres

Obr. ¢&. 2. Uzemi Stiedoceského kraje: stav administrativnich hranic k roku 1930
(se zakresem Zupniho ziizeni a obvodu krajskych soudu).
— Zdroje: srov. kapitolu PouZzité prameny a podkladové mapy.
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nebyly vytvoreny hranice historickych Gzemnich jednotek v prostiedi GIS tak, aby
se snimi dalo dale pracovat. Rostouci vyznam vyvojovych hodnoceni vyvolal
potiebu vytvorit vrstvy hranic, které by umoznily jak vzajemné porovnavani izem-
nich celkt v raznych ¢asovych prifezech a v riznych fadovostné/métitkovych urov-
nich, tak prostorovou interpretaci jevi a zmeén.

Potieba takto zpracovanych vystupt se v posledni dobé ukazuje jako stale
naléhavéjsi naptiklad v fadé vyzkumnych projekta zabyvajicich se krajinnymi zme-
nami, problémy se zménou geografické organizace v postindustrialnim obdobi nebo
distribuci socioekonomickych jeva v obdobi postotalitni transformace. Pfitom na
vyznam zmén hranic Gzemnich jednotek a vliv administrativnich reforem na polari-
zaci prostoru védci upozoriji jiz vice nez dvé desetileti.” Existuje dostatek zakladni
literatury a praci, ve kterych jsou zpracovany zavéry vyzkumu vyvoje sidelniho
systému a procesu polarizace prostoru. V nich se vSak pozornost vénuje predevsim
piislusnosti Gzemi k jednotlivym centram a vliv existence napi. spravnich hranic (a je-
jich zmeén v ¢ase) na vyvoj a rozvoj piislusnych prihrani¢nich Gzemi se zminuje
spiSe implicitné. Napriklad Jiti Musil, ktery hodnotil izemni diferenciaci socioeko-
nomické vyspélosti regiont Ceska, diskutoval miru problémovosti Gzemi ve vztahu
k administrativnim hranicim vyssSich uzemnich celku (kraji) a vymezil problémové
oblasti tzv. vnitinich periferii pravé v blizkosti téchto hranic.® Vyznam politickych
hranic (v¢etné administrativnich) v regionalnim rozvoji Uzemi zvaZzovala i Andrea
Komlosy pti pohledu na rozdilnou socioekonomickou vyspélost regionu na piikladu
esko-rakouského pohrani¢i.” Na vliv administrativnich reforem, resp. zmén spravni
piisludnosti Gzemi a formovani periferii upozornili i mnozi dal3i.® Absence histo-

> Antonin VAISHAR, Region Kunstatu na Moraveé — vnitini periferie Ceské republiky, in:
Specifika transformac¢niho procesu v zazemi velkych mést, Brno 1999, s. 5-14. — Antonin VAISHAR
— Radomir KOUTNY - Oldfich MIKULIK - Vitézslav NOVACEK - Jana ZAPLETALOVA, The
Course of Transformation in Marginal Rural Regions. The Basin of Middle Dyje River — a Case
Study, in: Rural Geography and Environment, Brno 1997, s. 135-142,

® Jiti MUSIL, Nové pohledy na regeneraci nasich mést a osidleni, Uzemni planovani a urba-
nismus 15, 1988, ¢. 2, s. 67-72.

’ Andrea KOMLOSY, Grenze und ungleiche regionale Entwicklung. Binnenmarkt und
Migration in der Habsburgermonarchie, Wien 2003.

8 Geografové diskutuji predevsim komplexni socialnégeografickou regionalizaci Ceska a také
prostory vznikajici pti hranicich jednotek stejného fadu. Velmi daleZité se v této souvislosti jevi
piedevsim vymezeni a identifikace vnitinich periferii v blizkosti krajskych hranic, které jsou velmi
casto totozné s tzemimi ¢asto meénicimi prislusnost k jednotlivym regionalnim strediskam. Vyme-
zovani pohrani¢i na bazi administrativnich jednotek (a jednotlivych reforem verejné spravy a sa-
mospravy) diskutuji napt. Tomas HAVLICEK, Teorie vymezeni pohrani¢i, in: Ceské pohraniéi.
Bariéra nebo prostor zprostredkovani?, red. Milan Jerabek — Jaroslav Dokoupil — Tomas Havlicek
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rickych hranic vytvoienych v prostredi GIS ovlivnila i vyzkumy ceského pohra-
ni¢i.? V8echny tyto vystupy pracuji s prostorem a hranicemi, které jej ohranicuiji,
aniz by meély k dispozici relevantni snadno pievoditelna prostorova data a presny
zakres historickych hranic. Jako klicove se pro tento okruh probléma ukazalo vy-
feSeni absence prostorovych dat a zakres hranic jednotlivych spravnich celku v ¢a-
sové retrospektivé minimaln¢ od roku 1930, resp. od roku 1920 v ptipadé zupniho
ziizeni.

Wtvorit v prostiedi GIS databazi hranic administrativnich jednotek na uzemi
Ceska (okrest, krajt, Zup a dalsich jednotek véetné soudnich okrest) od vzniku
Ceskoslovenska az do souc¢asnosti a pripravit tak jednotlivé vrstvy pro dalsi vyuZiti
v historickogeografickém vyzkumu, jakoZ i ve vyzkumech historikia, geografa a od-
bornika v ptibuznych védnich oborech, se proto logicky stal jednim z cili badatel-

a kol., Praha 2004, s. 59-66; Pavel CHROMY, Historickogeografické aspekty vymezovani pohra-
ni¢i a jeho geografické analyzy, Geografie 105, 2000, ¢&. 1, s. 63-76; TYZ, Historickogeograficky
pohled na ¢eské pohranigi, in: Ceské pohranici. Bariéra nebo prostor zprostiedkovani?, red. Milan
Jeidbek — Jaroslav Dokoupil — Tomas Havlicek a kol., Praha 2004, s. 33-44; Milan JERABEK —
Jaroslav DOKOUPIL — Toma$ HAVLICEK - Pavel CHROMY - Miroslav MARADA - Petr
RUMPEL - Stanislav REHAK — Petr WILAM, Ceské pohraniéi. Bariéra nebo prostor zprostied-
kovani?, Praha 2004; Martin HAMPL — Karel KUHNL — Vaclav GARDAVSKY, Regionalni
struktura a vyvoj systému osidleni CSR, Praha 1987; Martin HAMPL — Jan MULLER, Komplexni
organizace systému osidleni, in: Geograficka organizace spolec¢nosti a transformacéni procesy
v Ceské republice, red. Martin Hampl, Praha 1996, s. 53-90; Martin HAMPL, Realita, spole¢nost
a geograficka organizace. Hledani integralniho ¥adu, Praha 1998; TYZ, Geograficka organizace
spole¢nosti v Ceskeé republice. Transformacéni procesy a jejich obecny kontext, Praha 2005; Pavel
CHROMY, Kam patii§ Jemnicko?, Geografické rozhledy 9, 2000, ¢&. 2, s. 38-39; Vranov nad Dyji/
Jemnice: region v transformaci, red. Antonin Vaishar, Brno 2000.

9 Resitelé projekti, jejichz objektem zajmu bylo pohranici Ceska, ¢asto pristupovali k vy-
mezovani a hodnoceni vyvoje pohranic¢i na bazi souc¢asnych spravnich hranic regiona (zprvu pie-
véazné okresa z roku 1960). S védomim specifického a sloZitého historického vyvoje ¢eského pohra-
ni¢i v prabéhu 20. stoleti, zejména dosud patrnych rozdila mezi vyvojem a rozvojem piesidlenych
oblasti a kontinuéln¢ se vyvijejicim vnitrozemim, se podobna vymezeni pro G¢ely hodnoceni zmén
jevi jako nevhodna. V plosn¢ rozsahlych stavajicich okresech se totiz stird problémovost téch
casti okres, které byly piesidleny. K vymezovani pohraniéi na bazi napi. prvorepublikovych soud-
nich ¢i politickych okrest nedo$lo (mimo jiné z divodu neexistence hranic digitalizovanych v pro-
stiedi GIS). — Tomas HAVLICEK, Teorie vymezeni pohranici, in: Ceské pohrani¢i. Bariéra nebo
prostor zprostiedkovani?, red. Milan Jerabek — Jaroslav Dokoupil — Tomas Havlicek a kol., Praha
2004, s. 59-66; P. CHROMY, Historickogeografické aspekty (jako pozn. 8); TYZ, Historickogeo-
graficky pohled na &eské pohraniéi, in: Ceské pohraniéi. Bariéra nebo prostor zprostiedkovani?,
red. Milan Jefabek — Jaroslav Dokoupil — Toma$ Havlicek a kol., Praha 2004, s. 33-44; Milan
JERABEK - Jaroslav DOKOUPIL — Toma$ HAVLICEK - Pavel CHROMY - Miroslav MARADA
— Petr RUMPEL - Stanislav REHAK — Petr WILAM, Ceské pohrani¢i. Bariéra nebo prostor
zprostredkovani?, Praha 2004.
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skych aktivit Vyzkumného centra historické geografie.’’ Kone&ny mapovy vystup
v prostiedi GIS, ktery je vytvoren na zakladé pouziti metod historické kartografie,
historické geografie i geografickych informacnich systému, bude slouzit jako zaklad
pro vytvaieni vizualizaci prostorovych dat a interpretaci prostorovych databazi a pie-
vodu historickych i soucasnych prament do prostorovych jednotek a umozni dalSi
praci s témito daty. Umozni i hodnoceni reliktnich hranic tzemnich celkd v pro-
stiedi GIS, a to s vétsi presnosti, kterd by byla vhodna k vyzkumu zmén téchto hra-
nic v drovni katastralnich dzemi.

Cilem tohoto prispévku je predstavit metodiku tvorby vrstev historickych hra-
nic, resp. diskutovat metodologické souvislosti rekonstrukce hranic spravnich regioni
na Gzemi Ceska od dvacatych let 20. stoleti do sou¢asnosti. Pozornost nejprve vé-
nujeme vymezeni a zdavodnéni ¢asového a prostoroveho ramce rekonstrukce hranic,
nasledn¢ popisujeme prameny, které byly pii tvorbé vrstev historickych hranic v pro-
stredi GIS vyuzity a postup samotné tvorby rekonstrukénich map. V zavéru pii-
spévku se zamyslime nad vystupy a diskutujeme jejich mozné vyuziti jak v zaklad-
nim tak aplika¢nim vyzkumu.

Casovy a prostorovy ramec rekonstrukce hranic spravnich regiond

Jako zasadni se pri feSeni Ukolu ukazalo stanoveni ¢asového obdobi, pro které jsou
jednotlivé hranice vytvoreny, a také métitko, resp. podrobnost jednotlivych jedno-
tek. DuleZité je zachyceni zmén v organizaci verejné spravy, které probihaly na
zemi Ceska relativng casto.™* Prvni moderni reformy spravy byly provedeny v ob-
dobi piechodu od absolutistické formy vlady ke konstitu¢ni monarchii a souvisely
s modernizaci spolecnosti, s prvni fazi pramyslové a demografické revoluce a bez-
prostiedné pak s prvnimi demokratiza¢nimi snahami v Rakousku v letech 1848 az
1849. Vedle zmén v oblasti hospodarské byly i jednim z mala viditelnych dasledki
téchto modernizac¢nich procesa, které zustaly v platnosti i v padesatych letech 19. sto-
leti, tedy v obdobi po nastupu neoabsolutismu a Bachova rezimu. Doslo k prechodu
od vrchnostenské spravy na novy systém centrélné fizené jednotné spravni soustavy.
Tento slozity proces probéhl na tehdejSi podminky velmi rychle jiz v letech 1849 az

10 Grantovy projekt excelence v zakladnim vyzkumu ,,Vyzkumné centrum historické
geografie” (GA CR P410/12/G113) je spole¢nym projektem Historického Ustavu AV CR, V.v.i.,
Praha a Prirodovédecké fakulty UK v Praze. Hlavni feSitelkou projektu je prof. PhDr. Eva Se-
motanov4, DrSc.

1 Eva SEMOTANOVA, Historické regiony Ceska — soucast regionalni identity v evrop-
ském prostoru, Geografické rozhledy 22, 2013, ¢. 5, s. 24-27; Zdenka HLEDIKOVA - Jan
JANAK - Jan DOBES, Dgjiny spravy v ¢eskych zemich od poc¢atku statu po soucasnost, Praha
2007.
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1850. Jako zakladni skladebni jednotka spravy, a to jak statni spravy i samospravy,
se na Gzemi Ceska jiz od poloviny 19. stoleti pouziva okresni stupen a nejnizsi jed-
notkou byl soudni okres. Nasledné reformy se tykaly piedevsim vysSich celka (poli-
tickych okresu a kraji), a po roce 1862 (resp. 1868), kdy doslo ke zruseni krajského
stupné spravy (v ramci soudni spravy byly kraje zachovany), se ustélila na dobu
témei devadesati let soustava soudnich okrest — politickych okrest (resp. okresnich
hejtmanstvi do roku 1918) — zemskych uradd, ktera byla jednotna pro celé uzemi
piedlitavské ¢asti monarchie.'® Tento systém byl v podstaté, co se tyce poctu a po-
doby jednotek, prevzat po roce 1918 nové vzniklou Republikou ¢eskoslovenskou.™
K dalSim zménam ve vymezovani Uzemnich jednotek dochazelo i v prabéhu
obdobi relativné stabilni spravy — piedevsim vlivem dynamického spole¢enského
a hospodaiského vyvoje a pokracujici demokratizace a modernizace spole¢nosti i zvy-
Sujici se polarizace uzemi. ZvySoval se pocet jak politickych tak i soudnich okresu.
Nove spravni jednotky vznikaly piedevsim na prelomu stoleti v oblastech s dyna-
micky se rozvijejicim pramyslem a s tim souvisejicim riastem poctu obyvatel. Pre-
devsim to bylo v severoceském pohranici s pievahou némecky mluviciho obyva-
telstva (vice nez polovina novych soudnich okresi) a v zazemi Prahy (srov. tab. 1).
Tento proces pokracoval i po roce 1918, ale jiz s mensi intenzitou odpovidajici po-
klesu intenzity zmén sidelniho systému a pomalejSimu narastu pocétu obyvatel a jejich
vyrazngjsi koncentraci predevsim v centralni ¢asti Ceskych zemi. Zmény se dély
zejména v okoli nejvétSich mést v souvislosti s utvaienim tzv. velkych mést (Velka
Praha, Brno, Moravskd Ostrava) nebo vytvoienim novych center osidleni vlivem
zmeén v rozmisténi ekonomickych aktivit (napi. v roce 1935 vznikl politicky okres
Zlin, predevsim zasluhou rastu jeho centra, resp. rozvojem aktivit koncernu Bat’a).
Pokusem o zasadni zménu v organizaci spravy a o jeji sjednoceni na celém
izemi nové vzniklého Ceskoslovenska bylo zavedeni Zupniho mezi¢lanku mezi zemé
a soudni okresy. Doslo tak k vyvrcholeni snah o znovuzavedeni stredniho stupné
spravy a v podob¢ zupnich zastupitelstev i samospravy. Po dlouhych diskusich o poctu
a podob¢ jednotek Zupnim zakonem z unora 1920 (zékon 126/1920 Sh.) vzniklo na
uzemi Ceskoslovenska celkem 21 Zup, které mély zagit fungovat od 1. ledna 1923
(srov. tab. 1). K zavedeni tohoto zakona do praxe v Ceskych zemich nedoslo, pie-
devsSim kvuli odporu nekterych ¢eskych politika, ktefi si uvédomili, Ze Zupni zakon
ponechava samospravu nékterych Zup (zejména Karlovarské a Ceskolipské) zcela
v rukou Némca. DalSimi davody bylo i nepiilis vhodné vymezeni Gzemi Zup a nena-

12 Frantisek ROUBIK, V§voj spravniho rozdgleni Cech v letech 1850-1868. Shornik Archivu
ministerstva vnitra 12, 110 s., Praha 1939.

13 7. HLEDIKOVA - J. JANAK - J. DOBES, Dgjiny spravy (jako pozn. 11).
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Obr. ¢. 3. Casovy priiez krajskych (Zupnich) hranic ve stiednich Cechach mezi lety 1920-2012.
— Zdroje: srov. kapitolu PouZité prameny a podkladové mapy.
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pInéné snahy fady regionalnich center o to stat se sidlem Zupy.** Zupni ziizeni bylo
nakonec uvedeno do praxe pouze na Slovensku."

Snaha o sjednoceni spravy na Uzemi celée republiky, tedy i Slovenska a Pod-
karpatské Rusi, ktera pouzivala jiné Uzemni usporadani vychazejici ze starych tzv.
sluznovskych zup, vSak pokracovala. Doslo k ni az zavedenim unifika¢niho zakona
v roce 1927 (Zakon o organizaci politické spravy'®), s platnosti od 1. ledna 1928, ktery
rusil Zupy a zavadgl na celém Gzemi Ceskoslovenska jednotnou zemskou soustavu
a také prosadil vznik systému soudnich a politickych okrest, totoznych s tim v Ces-
kych zemich, i na izemi Slovenska a na Podkarpatske Rusi. DalSim dasledkem této
unifikace bylo také slou¢eni zemé Moravské a zemé Slezské a vytvoreni zemé Mo-
ravskoslezské (snizeni podtu zemi v CSR z péti na &tyfi a tim také fakticky zanik
zemské hranice mezi Slezskem a Moravou)."’

PouZité prameny a podkladové mapy

Pro srovnani hranic administrativnich jednotek Ize vychéazet ze stavu k roku 1930, kdy
byl spravni systém, vcetné rozsahu a poctu administrativnich jednotek, az na n¢které
vySe uvedené vyjimky, stabilizovan a k naslednym zménadm v ném dochézelo jen
ziidka (srov. obr. ¢. 1). DalSim davodem je také dostupnost dat pro toto obdobi, pie-
devsim statistickych dat ze s¢itani uskute¢néného v roce 1930, které jiz podava uce-
lené Gdaje za kompletni Gzemi Ceskoslovenska podle jednotnych spravnich celkd.*®

Pro stanoveni téchto celka bylo pouzito Statistického lexikonu obci v Repub-
lice ¢eskoslovenské pro Cechy z roku 1934 a pro Moravu z roku 1935, které vydaly

Y Tomas BURDA, Nové okresy ve svétle reformy verejné spravy, in: Geografie na cestach
poznani, red. Vit Jan¢ak — Pavel Chromy — Miroslav Marada, Praha 2003, s. 114-123.

> Blize Vladimir VOSICKY, Ceskoslovensky Zupni zakon z roku 1920. Historickogeo-
grafické aspekty a souvislosti, diplomové prace, KSGRR PiF UK v Praze, Praha 1999.

16 7akon ze dne 14. cervence 1927, ¢. 125 Sh., o organizaci politické spravy.

7 prabeh hranice mezi Moravou a Slezskem byl kvili historickému vyvoji velmi slozity
s existenci rady exklav a uplatiiovani vykonu spravy bylo spojeno na téchto Uzemich s velkymi
obtizemi. Hranice ztratila svoji funkci, presto je tieba zminit, Ze ve védomi populace stale pre-
trvava (Miloslav SERY — Petr SIMACEK, Perception of the historical border between Moravia
and Silesia by residents of the Jesenik area as a partial aspect of their regional identity (Czech
Republic), Moravian Geographical Reports 20, 2012, ¢. 2, s. 36—-46). — Antonin VAISHAR - Jana
ZAPLETALOVA - Petr DVORAK, Border administrative units in the Czech Republic, Moravian
Geographical Reports 16, 2008, No. 1, s. 46-54.

8 Vizhledem k neuskutegnéni planovaného scitani v roce 1940 jsou data ze s¢itani v roce 1930
jedinym takto relevantnim zdrojem pro poznani situace v celém mezivalecném Ceskoslovensku.
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ministerstvo vnitra a Statni Grad statisticky.'® V nich jsou mimo jiné seznamy a data
za jednotlivé obce podle soudnich a politickych okresi ve stavu k roku 1930 (Gzemni
rozsah k datu vydani), véetné osad a samot, které k t¢émto obcim patii. Pro konkretni
vedeni hranice pak byla pouzita Pfehledova katastralni mapa Ceskych zemi z roku
1937 se zakresem jednotlivych katastralnich a administrativnich hranic, tedy soud-
nich a politickych okrest. Tuto mapu vydal Reprodukéni Gstav ministerstva financi
na zakladé podkladia Métického Uradu v listovéem vydani ve trech ¢astech pro zemi
Ceskou, Moravskoslezskou a déle ve vétsim métitku jako dopliovaci mapu pro Prahu
a Brno. Pavodni metitko této prehledové mapy je 1 : 144 000. Pro porovnani pribeé-
hu jednotlivych hranic politickych okresu slouZila Neubertova mapa z roku 1936
v mefitku 1 : 200 000, vychazejici z prehlednych topografickych generalnich map,
vzniklych pievazné pti reambulaci tretiho vojenského mapovani po roce 1918, kde
bylo mozné kontrolovat prabéh administrativni hranice politickych okresi primo
v terénu, tato mapa ovSem neobsahuje hranice soudnich okrest.

Pro kontrolu zmén a pripadné korekce mezi podkladovymi mapami a rokem
1930 resp. 1950 byla vyuZita prace Stépana Mlezivy.”® Pro piepis pavodnich nazvi
piedevsim v némeckych jazykovych oblastech a pro dalSi upiesnéni prislusnosti
k administrativnim celkim v jednotlivych obdobich byl pouzit Historicky lexikon
obci Ceské republiky, vydany CSU v roce 2006.” Pro jednotnost soudni spravy
a administrativni spravy na vSech drovnich a ve vSech zvolenych ¢asovych pratezech
bylo nutne k roku 1930, kdy neexistoval krajsky stupen administrativni spravy, vy-
znacit obvody krajskych soudu, které byly skladebné ze soudnich okrest. Jako zdroj
zde poslouzil opét Retrospektivni piehled® a také seznam okresnich soudi a jejich
prisludnost k jednotlivym krajskym soudum v roce 1930 (dostupné na webove adrese:
www.cisleithanien.eu). Ve vrstvé hranic k roku 1930 byly jako srovnavaci vyzna-
ceny i hranice zup, které byly vymezeny na zaklad¢ Zupniho zakona z roku 1920
podle jednotlivych soudnich okresia.”® Zupy byly skladebné ze soudnich a aZ na
vyjimky i politickych okresa (srov. tab. 2 a obr. ¢. 2).

19 Statisticky lexikon obci v republice Ceskoslovenské. 1. zemé& Ceska, Praha 1934; Sta-
tisticky lexikon obci v republice Ceskoslovenské. 2. zemé Moravskoslezska, Praha 1935.

20 Stépan MLEZIVA, Retrospektivni piehled Gizemnich jednotek a izemnich celki od roku
1850 do soucasnosti, Praha 2010.

21 Jitina RUZKOVA — Josef SKRABAL et al., Historicky lexikon obci Ceské republiky
1869-2005, II. dil, Praha 2006.

28 MLEZIVA, Retrospektivni piehled (jako pozn. 20).
23 7akon &. 126/1920 Sb. (jako pozn. 14).
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Obr. ¢&. 4. Casovy pratez okresnich hranic ve stiednich Cechach mezi lety 1930-2012.
— Zdroje: srov. kapitolu Pouzité prameny a podkladové mapy.
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Jako dalSi vrstva byly zvoleny kraje a okresy, které vznikly pii reformé v roce
1949 (srov. obr. ¢. 8). Doslo pfi ni po vice nez 80 letech k ziizeni krajského stupné
spravy, ke zruseni zemi (poprvé nebyla respektovana ani ¢esko-moravska zemska
hranice) a také ke sjednoceni soudnich a spravnich obvodi. V Cesku bylo ztizeno
celkem 13 kraji a 176 okresu. Podle zdkona o ztizeni krajskych a okresnich narod-
nich vybori a vymezeni jejich obvoda™ tyto okresy vznikly transformaci politickych
okresu (resp. rozSirenim jejich poc¢tu a rozdélenim stavajicich obvodu nékterych
politickych okrest), pavodni soudni okresy pak po téméi 100 letech své existence
zcela zanikly.”

Jako podkladové vrstva byl zvolen Mapovy lexikon obci CSSR z roku 1968,%°
kde jsou administrativni hranice okresa a kraji platné v letech 1949-60 zakresleny
ve stavu k roku 1959, jiZz spolu se zdkresem noveho spravniho ¢lenéni, které je za-
chyceno podle rozdéleni k 1. unoru 1967. Piipadné zmeény v administrativnim ¢lenéni
byly opét kontrolovany pomoci Historického lexikonu obci Ceské republiky a podle
Retrospektivniho piehledu.?

Toto nove administrativni ¢lenéni bylo vysledkem dalsi reformy, pii které
k 1. ¢ervenci 1960 vznikly nové kraje a predevsim nové velké okresy, které prezi-
vaji v mnoha spravnich agendach i v sou¢asnem spravnim systému (napiiklad jako
soudni okresy). Pficinou této reformy byla zejména snaha o centralizaci spravy
a k podobnym procesum doslo ve stejnem obdobi také v dalSich zemich tzv. sovét-
ského bloku ve stredni a vychodni Evrops.”® Na Gizemi Ceska vzniklo 8 kraji (veetng
Prahy) a v nich 75 okresi (v roce 1996 vznikl rozdélenim okresu Sumperk 76. okres
Jesenik, Praha byla rozdélena na 10 obvodi, které mély spravni postaveni okresi).
Nové spravni jednotky vznikly ¢asto sloucenim byvalych jednotek, a to piedevsim
kraje (byvaly Ustecky a Liberecky vytvoril kraj Severocesky, Hradecky a Pardubicky
spolu se Semilskem a Havlickobrodskem kraj Vychodocesky atd.). Okresy byly
vymezeny zcela nov¢, bez respektu k dosavadnimu regionalnimu ¢lenéni i priroze-
nym vazbam a vztahim mezi jednotlivymi centry osidleni. Tyto administrativni
jednotky, resp. jejich hranice, jsou jiz zachyceny v podobe¢ digitalnich hranic v pro-

24 74kon ze dne 21, prosince 1948, ¢. 280 Sb., o krajském ztizeni; vladni nafizeni ze dne
18. ledna 1949, ¢. 3, o Uzemni organisaci okresu v ¢eskych zemich.

2% 74kon ze dne 22. prosince 1948, ¢. 320 Sh., o Uzemni organisaci krajskych a okresnich
soudh.

2% Mapovy lexikon obci CSSR, Praha 1968.

27 3. RUZKOVA - J. SKRABAL et al., Historicky lexikon (jako pozn. 21); §. MLEZIVA,
Retrospektivni piehled (jako pozn. 20).

27, BURDA, Nové okresy (jako pozn. 14).
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stiedi GIS,” ve stavu k roku 1999, tedy k obdobi t&sn& pied vznikem dne$nich sa-
mospravnych kraja (pavodni ,,velké* kraje ale zastavaji pro fadu agend, napf.
soudni, nebo Gzemni &lenéni Policie CR, zachovany). Ke zménam krajskych a okres-
nich hranic v obdobi 1960 az 1999 dochazelo spiSe ojedin¢éle a predevsim v sou-
vislosti s vystavbou vodnich dél, tézbou surovin nebo rozsirovanim Gzemi velkych
meést, predevsim Prahy. Takto ziskané hranice respektuji soucasna katastralni uzemi
(postup srov. nize) a tvoii tieti porovnavaci vrstvu (srov. obr. ¢. 9).

Posledni prafezovou vrstvou jsou pak aktudlni hranice administrativnich jed-
notek vzniklych v pribéhu dvou fazi reformy Gzemni spravy v letech 1997 az 2000
a 2002-2003 (srov. obr. & 10). V prvni fazi vzniklo v Cesku 14 samospravnych
kraja, které maji stejna sidla, jako mély kraje v letech 1949-1960. Kraje byly vyme-
zeny na zakladé tehdejSich okresu, které vznikly po reformé v roce 1960, a proto
vznikla cela rada disproporci a nékdy doslo k nevhodnému vymezeni nové vzniklych
jednotek. V roce 2007 doSlo ke korekcim hranic nekterych kraja a k presunim
uzemi mezi jednotlivymi kraji (napiiklad mezi Vysocinou a Jihomoravskym a mezi
Moravskoslezskym a Olomouckym krajem).* V dalsi fazi pak doslo k 1. lednu 2003
ke zruSeni okresnich uradu a prevodu jejich pravomoci ¢astecné na krajske Grady
a predevSim na Grady obci s rozSitenou pasobnosti statni spravy (ORP), kterych
vzniklo 205 a jejichz obvody jiz ¢asteéné nerespektovaly hranice tehdejSich okresd.
Od roku 2005 doslo v n¢kolika fazich také k Upravé hranic okresd, které zustaly
stale platné pro nékteré agendy statni spravy (soudy, policie), tak aby odpovidaly
souc¢asnym hranicim ORP. Vrstvy téchto hranic jsou k dispozici jako souc¢ast digi-
talni geografické databaze ArcCR 500, kam byla zdrojova data poskytnuta Zemé-
métickym Gradem a Ceskym statistickym Gradem.

Pro piepis hranic administrativnich jednotek, pro G¢ely dalSi prace s nimi a pro
vytvoreni jednotlivych vrstev, které Ize vzajemné porovnavat, musel byt zvolen jed-
notny referencni ramec, kterym se stala mapova vrstva soucasnych katastralnich
Uzemi (srov. obr. ¢. 3 a 4). Ta byla k dispozici v geografickych informacnich syste-
mech ve stavu k roku 2010. Jednotlivé hranice tak jsou ptizpasobeny aktualnim
katastralnim Gzemim, a proto nedochdzi k rekonstrukci zcela presné historické hranice,
resp. jejiho presného prabéhu. Zmeény hranic téchto katastralnich tzemi jsou v pod-
stat¢ permanentni, ale vétSinou nemaji vyznamny vliv na prabéh administrativnich
hranic vyssich celkt. Touto generalizaci je vSak umoznéna snadnd interpretace prosto-

2% \/ databazi ArcCR 500 (verze 2.0a) je stav okresa k 1. 1. 2003 a stav ,,velkych kraju*
k 31.12. 1999 s promitnutim do Gzemni struktury k 1. 1. 2003.

% Jednalo se o Gzemi POU Moravsky Beroun mezi Moravskoslezskym a Olomouckym krajem
a okoli Nedvedice a Pernstejna, které bylo vynato z kraje Vysocina a piipojeno k Jihomorav-
skemu kraji. O nekolika dalSich Gzemich, kterd si chtéji zmenit svoji krajskou prislusnost, se dale
diskutuje.
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rovych statistickych dat a predevsim pak i srovnani dat i za tato nejmensi Uzemi
v riznych ¢asovych horizontech.

Pouze v pripadé vétsich zmeén, které znamenaji zanik nebo slouceni katastral-
nich Gzemi na hranicich administrativnich jednotek, se k této situaci prihlizi a si-
tuace se zaznamena v digitalni mapové vrstvé. Cetnost téchto pripad viak neni
velka a tyka se predevSim pohrani¢nich oblasti postizenych odsunem némeckého
obyvatelstva a nasledn& nedostatené dosidlenych.** Zmény se tykaly i oblasti vojen-
skych Ujezda (zejm. Brdy, Hradisté, Ralsko).
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Obr. &. 5. Ukazka postupu vymezeni historickych hranic spravnich regiona: okoli Cechtic
(moznost vyuziti mapove vrstvy zakladnich sidelnich jednotek). — Zdroje: srov. kapitolu Pouzité
prameny a podkladové mapy; podkladova mapa: Mapovy lexikon obci CSSR (1968).

31 predevsim v blizkosti statnich hranic, kde po roce 1950 bylo ziizeno rozsahlé hrani¢ni
pasmo, které zustalo prakticky bez obyvatelstva a doSlo zde k zaniku vice nez tisice sidel. Zdenék
KUCERA, Zanikani sidel v pohrani¢i Cech po roce 1945. Zékladni analyza, HG 34, 2007,
s. 317-334.
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VyuZziti a Upravy datovych podkladi v prostiedi GIS

Vlastni prvotni zakres hranic uzemnich jednotek k roku 1930 a 1950 byl proveden
do podkladovych map z Mapového lexikonu obci CSSR (1968) v métitku 1 : 200 000
a teprve pote doslo k jejich prevodu do prostiedi GIS.

Mapy byly naskenovany a poté transformovany do souradnicového systemu
JTSK, k ¢emuz byla pouzita digitalni vrstva katastralnich Gzemi Ceska k 31. pro-
sinci 2010.% Na zékladg vizualniho porovnani naskenovanych map a uvedené vrstvy
katastralnich Uzemi byla jednotliva katastralni Gzemi ptitazovana k odpovidajicim
(soudnim) okrestm. Slucovanim téchto katastralnich Uzemi byly vytvoreny vrstvy
(jejich predbézné pracovni verze) fadovostné nejnizsi Urovné pouzitych spravnich
jednotek za jednotliva ¢asova obdobi, tedy soudnich okresu v roce 1930 a okresu
v roce 1950. Hranice soucasnych katastralnich Gzemi se samoziejmé liSi od stavu
v minulosti a prosly radou zmén. Nam vSak neSlo o naprosto piesnou rekonstrukci
prabehu hranic spravnich jednotek, takze drobné zmény (pii nichz nedoslo ke zméné
prislusnosti sidel — srov. nize) byly zanedbany.

Sidlam lezicim v tésne blizkosti hranic spravnich jednotek byla vénovana
zvl&stni pozornost (opét v ramci vizualniho porovnani prabéhu hranic) a v pripadé
pochybnosti byla jejich tzemni prislusnost zkontrolovéana ve vychozich pramenech.
Na hranicich spravnich jednotek se vyskytly take piipady, kdy jsou soucasti jednoho
soucasneho katastralniho Uzemi dvé a vice sidel, kterd ovsem v minulosti nélezela
k odliSnym spravnim jednotkam. Bylo nezbytné tato katastralni Gzemi rozdglit tak,
aby jednotliva sidla mohla byt pritazena k odpovidajicim spravnim jednotkdm. K to-
muto Gcéelu poslouzila digitalni vrstva zékladnich sidelnich jednotek, resp. jejich dilg,
k 1. lednu 2007 z Uzemng identifikagniho registru ZSJ vedeného CSU. Upravovéany
byly pouze nezbytné Useky, jinak byl ponechan (geometricky piesnéjsi) prabeh hra-
nice podle katastralnich uzemi k roku 2010. Celkem byly provedeny upravy v 70 ka-
tastralnich Gzemich, coz umoznilo prifazeni sidel k odpovidajicim historickym sprav-
nim jednotkam.® Prehled viech katastralnich Gzemi, jejichZ hranice byly upraveny,
je uveden v tab. 3a 4.

%2 0dmocnina ze stiedni kvadratické chyby (RMSE) jednotlivych transformaci byla v na-
prosté vétsing pripada mensi neZz 100 metrd (nejcastéji kolem 50 metru), coz bylo pro ucely vi-
zuélniho srovnani dostacujici.

%3 piiklad popsané Upravy je uveden na obr. ¢. 5. Staré a Nové Prachnany byly do roku 1961
osadami obce Céslavsko (okres Pacov), Sudislavice pak osadou obce Kiesin v témze okrese. Poté
se tyto osady staly ¢astmi obce Cechtice (okres Bene3ov). Nemaji vlastni katastralni uzemi, ale je
moZné s nimi pracovat napt. v Urovni zékladnich sidelnich jednotek. (HolySov v jihozapadni ¢asti
vyiezu byl v roce 1930 osadou obce Velky JeZov, od roku 1961 je ¢asti obce Mezilesi.)
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Obr. €. 6. Ukazka postupu vymezeni historickych hranic spravnich regioni: oblast byvalého
vojenskeho Ujezdu Ralsko (manualni zakreslent hranic). — Zdroje: srov. kapitolu Pouzité prameny
a podkladove mapy; podkladova mapa: Mapovy lexikon obci CSSR (1968).

Specificka Uzemi — vojenské Ujezdy, prehradni nadrze, téZbou intenzivné
pireménéna krajina

NejvyraznéjSimi zménami ve vymezeni katastralnich hranic prosla zemi vojenskych
ujezda. Vzhledem k radikalni zmén¢ sidelni struktury téchto uzemi nebylo mozné
uplatnit postup Uprav popsany vyse. Pro vojenske Ujezdy Hradisté a Brdy mohla byt
vyuzita digitalni vrstva se starSim stavem katastralnich uzemi v 90. letech 20. sto-
leti a byla zde provedena celkova Uprava hranic (nejen v ptipadech zmény prislus-
nosti sidel).*

3% Katastralni Gzemi ve vojenském Ujezdu Hradisté byla sloucena az v roce 1997 (resp.
v roce 2003 ve vojenském ujezdu Brdy) — srov. Zbynék SOUCEK, Retrospektivni rejstiik ka-
tastralnich Uzemi, Praha 2010 (dostupné na http://www.vugtk.cz/odis/sborniky/jine/soucek_rejstrik

ku.pd).
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Obcas dochazelo k situaci, ze nebyl k dispozici zadny digitalni zdroj s vhod-
nymi hranicemi. Priblizny prabéh hranice musel byt vymezen ru¢nim zakreslenim a
zp&tnou kontrolou, vétsinou na zékladé Mapového lexikonu obci CSSR. Rozsahlejsi
Upravy tohoto typu byly nutné ve vojenskych Gjezdech Ralsko a Boletice, ¢astecné
i v Dobré Vodg.* Dale se jednalo o lokality, kde vznikly vodni nadrze (Nechranice,
Lipno, Slapy) ¢i rozsahle povrchoveé doly a pramyslove arealy (Razodol, Zaluzi,
Uzin). Casto se v3ak i takto zasadni lidské zasahy do krajiny projevily pouze vyraz-
n¢jSi zmeénou prabéhu katastralni hranice, bez vlivu na daneé sidlo. Ziidka bylo do-
pInéni hranice nezbytné také v ostatnich oblastech na pomezi administrativnich celkda
(napriklad Radimét, Cténice, Laz).

Vysledné vymezeni Gzemnich jednotek v GIS

Po zaneseni vySe uvedenych uprav mohly byt spravni jednotky nejnizsi drovné slu-
covany do jednotek urovné vyssi. Soudni okresy k roku 1930 byly pouzity k vyme-
zeni politickych okresi, soudnich obvodi krajskych soudt, zemi i zup. S tim, Ze Zupy
byly vymezeny na zéklad¢ skladebnosti soudnich okrest podle névrhu zupniho za-
kona z roku 1920, ktery mél vejit v platnost k 1. lednu 1923, k ¢emuz v praxi doslo
pouze na Slovensku.* Vétsinou byly skladebné i politické okresy do Zup, ale zde
doslo k nékolika vyjimkam v piipadé rozdéleni politickych okresi (celkem 15, 9 v Ce-
chach a 6 na Morave; srov. tab. 2). Hranice obvodu krajskych souda pak vznikly
podobnym postupem, tedy poskladanim obvodu okresnich soudu ve stavu k 1. lednu
1930 (celkem to bylo 16 obvodt krajskych soudd v Cechéach a také cely obvod
krajského soudu v Jihlavé a dalSich Sest moravskych soudnich okresa nalezejicich
ke krajskym soudum v Brné a ve Znojmé¢). | tady neni sice Uplna skladebnost poli-
tickych okresa do obvodu krajskych soudu, ve sledovaném obdobi bylo rozdéleno
11 politickych okrest v Cechach a 7 na Moravé (srov. tab. 2). Ale i pies to mazeme
povazovat politické okresy nejen za pouhé spravni obvody, ale také za skladebné
uzemni jednotky i ve vztahu k Gzemnim jednotkam ¢i spravnim obvodam, kde
skladebnost predpokladana neni.

Cely vySe popsany postup tvorby hranic spravnich jednotek k roku 1930 pre-
hlednym zpasobem zachycuje obr. ¢. 7. Hranice k roku 1950 byly vytvoreny obdob-
nym postupem s tim, Ze pouzitymi prameny byly pouze Mapovy lexikon obci CSSR
(1968), Retrospektivni prehled tzemnich jednotek a izemnich celka od roku 1850 do
souc¢asnosti (2010) a Historicky lexikon obci CR 1869-2005 (2006). Vystupy tvori

% piiklad je zachycen na obr. ¢. 6 (viz zejména hranici mezi k. U. StrdZov a Kuiivody a hra-
nici k. 0. Jezov@).

% 8. MLEZIVA, Retrospektivni prehled (jako pozn. 20); V. VOSICKY, Ceskoslovensky
Zupni zakon (jako pozn. 15).
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Rok 1930 — prameny

Statisticky lexikon obci v RCS. 1. zemé Ceska (1934)
Stat. lex. obci v RCS. 2. zemé& Moravskoslezska (1935)
Prehledova katastralni mapa Ceskych zemi (1937)
Doplrikové prameny:

Neubertova mapa (1936)

Retrospektivni prehled Uzemnich jednotek a Uzemnich
celku od roku 1850 do sou¢asnosti (2010)

Historicky lexikon obci CR 1869-2005 (2006)
www.cisleithanien.eu
Zakon €. 126/1920 Sb.

sumarizace udaju do jednotného podkladu

Y

Mapovy lexikon obci CSSR (1968)

skenovani, transformace

A\ 4
Digitalni vrstva katastralnich tzemi (2010)

predbézné prifazeni k. u. do soudnich okresl
\ 4

pracovni vrstva soudnich okresu

I reseni problematickych pripadi pomoci:

A

a) digitalni vrstva ZSJ, resp. jejich dila (2007)

b) digitalni vrstva kat. tzemi (pfed r. 1997)
)

c) ruéni zakres (podle zdrojovych map)

finalizace a odvozeni dalSich vrstev
y

Rok 1930 - vystupy

Soudni okresy

Politické okresy

Zeme

Obvody krajskych soudu
Zupy (n&vrh 1920)

Obr. ¢. 7. Postup tvorby hranic historickych spravnich jednotek k roku 1930.
— Zdroj: vlastni zpracovani.
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vrstva okresa a z ni odvozena vrstva kraju. Timto zptasobem byly dosud zpracovany
spravni jednotky k rokiim 1930 a 1950 na Gzemi Cech (v&etné pavodné moravské
casti Pardubického kraje) a celého Kraje Vysocina.

Vymezeni spravnich jednotek vzniklych v roce 1960 bylo vyrazné usnadnéno
moznosti pouzit digitalni geografickou databazi ArcCR 500 (verze 2.0a). Tato data-
béaze obsahuje hranice okrest k 1. lednu 2003 a hranice kraju k 31. prosinci 1999
s promitnutim do uzemni struktury k 1. lednu 2003. Pro zajisténi srovnatelnosti
hranic s vrstvami k roku 1930 a 1950 byla podle zminénych hranic okresu a kraju
roztiidéna a néasledn& sloucena katastralni uzemi k roku 2010.*" Vrstvy spravnich
jednotek k roku 2012 byly vytvoieny obdobnym zpasobem na zéakladé databaze
ArcCR 500 (verze 3.0), ktera obsahuje hranice spravnich obvodt obci s povéienym
obecnim Uradem, obci s rozsitenou pusobnosti a kraji k 1. ¢ervenci 2012.

Vystupy a jejich mozné vyuziti

Dosavadni vysledky za celé uzemi Cech a ¢ast Gzemi Moravy,*® véetng prabshu
historické ¢esko-moravské zemské hranice, jiz jsou k dispozici a vyuzivaji se pii ie-
Seni vyzkumnych dkolt v rdmci geografické sekce PtF UK v Praze a Historickeho
ustavu AV CR. Vystupy mohou byt dale pouzity pro problémové orientovana vy-
zkumna témata, jako jsou napiiklad procesy formovani, reprodukce ¢i zaniku regiond,
uzemnich identit, historickych inercii védomi regionalni ptislusnosti obyvatelstva,
promeény sociokulturnich vzorca (volebniho) chovani populace, prostorove rozrastani
mést a formovani metropolitnich aredlu, resp. formovéani jadrovych a perifernich
oblasti a hodnoceni vyvoje polarizace prostoru.

Vysledky lze vyuZzit v zdkladnim i aplikovaném vyzkumu tykajicim se téchto
problémd. V oblasti zakladniho vyzkumu jde v soucasné dobé zejména o proble-
matiku hranic — jejich typd, funkci a hrani¢nich efektt — a o prokazani téchto jevi
a procesu dosud zkoumanych piedevsim v ramci hranic statnich také na hranicich
administrativnich uvniti statniho Gzemi. Dale pak jde o procesy formovani regiont
a Gzemnich identit, &imZ se zabyva napiiklad projekt GA CR ¢&. P404/12/1112 Pavla
Chromého a kol. ,,Formovani Uzemnich identit v oblastech s intenzivné preménénou
krajinou: piklad severozapadnich Cech* nebo projekt Grantové agentury UK &. 632913
Michala Semiana ,,Geosocialni regionalizace: obecné otazky, metodologické pristupy

3 Pro piifazeni vrstvy k. 0. (2010) ke k. (. v databazi ArcCR 500 a nasledné ke spravnim
regionam byly pouZzity atributové tabulky obou datovych zdroja (propojeni pomoci kéda k. 0.);
dale byl (predevsim ke kontrole) vyuZit néstroj topologického piekryti (intersect).

38 Zpracovano je v soucasné dob¢ Uzemi Kraje Vysocina a historicky moravska Uzemi lezici
dnes v Pardubickém a Jihoceském kraji (Svitavsko, Moravskotiebovsko a Dacicko).
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a jejich oveéreni, kde tato prostorova data mohou byt vyuzita k mapovani zmen
prislusnosti Uzemi k riznym administrativnim celkam, a tim i k vyzkumu zmén
identity jejich obyvatel.

V aplikaéni rovin¢ lze vysledky vyuzit napiiklad v oblasti regionalniho roz-
voje — pii koncipovani strategii rozvoje regiond raznych radovostnich drovni, resp.
rozvoje oblasti, kterymi prochazeji stavajici spravni hranice a které se nachazeji ve
vice spravnich celcich, jako jsou velkoplo$na chranéna tzemi (narodni parky Krko-
noSe a Sumava, CHKO Cesky réj, Kiivoklatsko nebo Zelezné hory, ptirodni parky,
geoparky a dalSi) nebo razné mikroregiony, Mistni akcni skupiny (MAS), eurore-
giony a oblasti cestovniho ruchu. Pravé zde chybi znalosti pribéhu reliktni hranice
a vznika rada probléma pti identifikaci pri¢in Uzemnich a dalSich zmén, které se
v Uzemich kolem téchto hranic projevuiji.

Pro problémové orientovany vyzkum mohou byt vysledky vyuzity k feSeni
probléma hranice jako bariéry spoluprace jak mezi obcemi tak mezi regiony. Ne-
meénnost prabehu hranice a jejich stabilita na jedné strané a naopak vyssi frekvence
jejich zmén muze prispét k identifikaci neatraktivnich, hospodaisky slabych tzemi
s nizkym socialnim kapitalem. Environmentalni podminénosti priabéhu hranic, jejich
casté vedeni pres zvIasteé chranéna Uzemi (raznych stupnd ochrany piirody od pii-
rodnich parka a geoparku pies chranéne krajinné oblasti az po narodni parky) svedéi
naopak o kvalité prirodniho prostiedi v dotcenych uzemich s ¢astou frekvenci zmén
administrativnich hranic.

Rekonstruované historické hranice mohou byt vyuzity také pii rekonstrukci
obrazu krajiny v minulosti i pti feSeni raiznych tzemnich zmén a jejich dopada. Diky
pouZzité metod¢, kterd se opira o hranice katastralnich Gzemi, maze dojit k vyuZiti
mapovych vrstev pti konverzi vojenskych Ujezdu, kterd patti k aktualnim problé-
mum projednavanym decizni sferou. Pii zamysSleném rozdéleni téchto Uzemi mezi
jednotlivé okolni obce Ize vyuzit tyto vrstvy k promitnuti historickych katastralnich
hranic i pripadnému priclenéni celych katastralnich Uzemi dnes jiz zaniklych sidel.
Dosazené vysledky take umozni vizualizaci prostorovych dat, a tim jejich lepsi in-
terpretaci, coz mize napomoci i pti explanaci piicin fady problému vyskytujicich se
v Uzemi.

Z dil¢ich studii vénovanych ptimo zménam administrativnich hranic byl v roce
2013 publikovéan c¢lanek T. Burdy ,,Promény hranic v krajiné horniho toku Divoke
Orlice od roku 1742 az po Schengen®, mapujici vyvoj a zmény administrativnich
hranic predevsim v oblasti soudniho okresu Rokytnice v Orlickych horach v SirSim
gasovém meiitku.® PouZity jsou zde nejen zpracované vystupy za roky 1930, 1950,
1990 a soucasné obdobi, ale stejné metody jsou pouZité i pii zpracovani starSich

% Tomés BURDA, Promény hranic v krajin¢ horniho toku Divoké Orlice od roku 1742 az
po Schengen, Orlické hory a Podorlicko 19, 2013, s. 29-38.
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hranic administrativnich jednotek, konkrétné pred rokem 1868, kdy vznikl soudni
okres Rokytnice v Orlickych horach (srov. obr. ¢. 11). Vystupy rekonstruk¢nich map
budou zveiejnény také v edici Historickych atlast mést Ceské republiky, vydavané
Historickym ustavem AV CR — konkrétné jde o rekonstrukéni mapu vyvoje Gizemné-
spravniho ¢lengni okresu Most.*

DalSi moznosti vyuziti vytvorené databaze historického spravniho ¢lenéni se
nabizeji v mnoha oblastech. Piedn¢ se jedna o vyzkum vlivu zmén vymezeni admi-
nistrativnich jednotek na formovani regionalni identity, ktery lze studovat na vice
radovostnich drovnich. DalSi dulezitou oblasti je diky dukladnému teSeni prislus-
nosti sidel propojeni s historickymi daty o obyvatelstvu (viz pfipravovany Histo-
ricky populacni atlas) a pripadné dalSimi statistickymi udaji, které jsou k dispozici
za odpovidajici Gzemni jednotky.

Podobnou problematiku zachyceni administrativnich hranic v prostiedi GIS
esSi také projekt NAKI ,,Zptistupnéni historickych prostorovych a statistickych dat
v prostredi GIS* na KSGRR PiF UK v Praze pod vedenim Martina Ouiednicka, ktery
se zabyva také zménami uvniti katastralnich jednotek a obvodu v Praze a histo-
rickymi hranicemi a jejich zménami datovanymi k jednotlivym rokam s¢itani od
roku 1920 az do roku 2011 na Gzemi Ceska. Srovnatelnost volebnich vysledk
v raznych ¢asovych horizontech a Gzemnich jednotkéch teSi v projektu volebniho
chovani obyvatelstva Ceska v dlouhodobé retrospektivé badatelé v Sociologickém
ustavu Akademie véd CR, Tomas Kostelecky a kol.

Spravni a soudni jednotky digitaln¢ zpracované nasi metodikou umoznuji Si-
rokou Skalu interpretace dat napiiklad ze s¢itani lidu od roku 1930, tedy tvorbu re-
konstrukenich map, kartogramia a dalSich vystupt, a pripravit tak napiiklad komplexni
atlasy ze scitani nebo dalSich statistickych pramenu. Prikladem takového vystupu
muze byt atlas vytvoreny ze scitani v roce 1910 pro celé Rakousko-Uhersko kolekti-
vem rakouskych historiki, sociologa a geograft pod vedenim profesord Helmuta
Rumplera a Martina Segera, ktery podava obraz vrcholného obdobi celeho Gzemi
monarchie ze vSech moznych thla pohledu a odkryva tak nové moznosti hodnoceni
distribuce nejen geografickych jevi i na dne$nim Gzemi Ceska. **

%0 Historicky atlas mést Ceské republiky, sv. 26 — Most, red. Robert Siminek, Praha 2014,
mapovy list ¢. 42, mapa ¢. 55.

1 Helmut RUMPLER - Martin SEGER, Die Gesellschaft der Habsburgermonarchie im
Kartenbild. Verwaltungs-, Sozial-, und Infrastrukturen. Nach dem Zensus von 1910, Wien 2010
(= Die Habsburgermonarchie 1848-1918, Band 1X/2).

62 Historické geografie 40/1 (2014)



Historické hranice v prosttedi GIS: spravni regiony v Cesku 1920-2012

Tomas Burda — Zbynék Janousek — Pavel Chromy
Historical borders in GIS: Administrative regions in Czechia, 1920-2012

The article discusses the methodology of demarcating administrative borders in Czechia
in GIS in several chronological horizons and interprets the causes for changes in these
borders between 1920 and the present, with a special emphasis on the period after 1930.
Changes in the borders of administrative units are studied on the level of micro-regions
(districts) and mezo-regions (regions). What played a key role in these changes was their
framing in terms of development in Czechoslovakia after 1918 and especially after 1945.
Those periods saw distinctive changes in the social, political and economic environments.
The introduction discusses the problem of borders, border areas and related peripheral
territories and the present state of this question not only in geographical but also in
historic-geographical literature.

The subsequent sections feature four profiles, chronological horizons (establishment of
municipalities in 1928-1938/1939, regional divisions 1949-1960, regional divisions 1960-
2000, and between 2000 and the present) for the creation of digital layers of administrative
units; the horizons reflect the main phases not only of administrative development but also
of development in the entire country, and they make the best use of the available data.
Administrative borders in these chronological periods are marked on individual maps on
the level of cadastral units. The year 1930 reflects judicial and political districts, lands and
counties and, indirectly, also districts in 1855 using the districts of regional courts. The year
1950 and also 1999 features districts and regions. The most recent maps feature borders
and centers of self-government regions as well as districts with extended power in relation
to the situation in 2012.

This article focuses on the first two chronological horizons (1930 and 1950). First
it was necessary to map the data obtained from different sources (see chapter Sources and
foundational maps used) uniformly onto the selected reference maps of the Map Lexicon of
Villages in the Czechoslovak Socialist Republic (1968). After they were scanned and trans-
formed, they were visually compared with the contemporary digital layer of cadastral units in
GIS, and individual cadastral units were preliminarily assigned to the corresponding (judicial)
districts. The resulting layers of (judicial) districts, from which higher administrative regions
were subsequently inferred, were created by resolving all problematic cases (most often in
areas dedicated to military proving grounds, water reservoirs and surface mining); this brought
about an increase in spatial accuracy by using layers of basic settlement units (or their parts).
The approach is well recorded in Image 7, which is, in fact, a graphic summary of the
methodical part of the article. Geographical database ArcCR 500 was used for adding the
administrative units created in 1960 and the present state after 2000.

The processed data and the maps that were built based on the data can be used, for
example, to identify territories that have often changed its belonging within the individual
units (often problem areas of the so-called internal peripheries) and, in contrast, territories
and part of the border, which have been stable over longer chronological periods in spite of
administrative reforms. Identifying both of these above-mentioned types of territories gradually
becomes the subject of other research and analysis, which strives to discover mechanisms
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and processes that form such territories (or explain the problems of their development)
and to explain how these changes relate to the intensity of landscape changes in Czechia.

Tab. 1. Poéet spravnich jednotek ve sledovaném obdobi na Gzemi

1850 | 1857 | 1869 | 1900 | 1920 | 1930 | 1950 | 1961 | 1999 | 2010
Zemé 3 3 3 3 3 2 - - - -
Kraje 9 19 - - 15 - 13 7 - 14
(Zupy) (7 Ce- (7-ob-| (13
chy, vody | kraja
2 Mo- kraja | ahl.m.
rava, zacho- | Praha)
Slez- vany,
sko ne
nedé¢- vsak
leno) spravni
Urady)
Politické 111 305 126 136 145 148 179 75 76 205
okresy (C79, | (C207,| (C89, | (C94, | (C102, | (C103,
(ORP) M25 | M76, | M30, | M34, | M 36, M a
S7) S 22) S7) S 8) S7) S 45)
Soudni 306 | (pozn. | 307 320 330 328 slou- 86
okresy (€207, | smiSe- | (C208, | (C219, | (C226, | (C223,| <¢eni (76
M 77, | néokr. | M76, | M77, | M 81, Ma | soudni okres-
S22) | stejny | S23) | S24) | S23) | S105) | apol. nich
pocet spravy soudu
jako od alo
pol.) roku obvod-
1949 nich
v Praze)

Zdroje: Vlastni zpracovani podle S. MLEZIVA, Retrospektivni piehled (jako pozn. 21); Leo3
JELECEK, Uzemnéspravni reformy v Cesku v letech 1848-2000, Geografické rozhledy 9, 2000,
¢. 5, s. 136-137.
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Tab. 2. Rozdélené politické okresy v Zupach a v obvodech krajskych soudi

Politicky okres Soudni okresy Zupa
Marianské Lazng Marianské Lazné Plzen
Kynzvart Karlovy Vary
Liberec Liberec Mlada Boleslav
Chrastava Ceska Lipa
Litom&fice Litométice, Ustek Litom&fice
Lovosice Louny
Nova Paka Nova Paka Mlada Boleslav
Hofice Hradec Kralové
Pisek Pisek, Vodnany Ceské Budgjovice
Mirovice Praha
Rychnov nad KnéZnou Rychnov nad KnéZnou Hradec Kréalové
Kostelec nad Orlici Pardubice
Tepld Tepla Plzen
Becov n. Teplou Karlovy Vary
Vrchlabi Vrchlabi Mlada Boleslav
Hostinné Hradec Kralové
Zamberk Zamberk, Kraliky Pardubice
Rokytnice v Orl. horach Hradec Kralove
Bruntal Bruntal Olomouc
Horni BeneSov, Vrbno Moravska Ostrava
HoleSov HoleSov, Bysttice p. Host. Olomouc
Vizovice Uherské Hradiste
Hranice Hranice Moravska Ostrava
Lipnik nad Be¢vou Olomouc
Jesenik Javornik, Jesenik, Vidnava Olomouc
Cukmantl (Zlaté Hory) Moravska Ostrava
Krnov Albrechtice, Krnov, Osoblaha | Moravska Ostrava
Jindfichov Olomouc
Mikulov Mikulov Jihlava
Pohotelice Brno
Stav k roku 1930
Politicky okres Soudni okres Krajsky soud
Décin Benesov n. Ploug., D&gin Litoméfice
Ceska Kamenice Ceska Lipa
Domazlice (od roku 1928) Domazlice Plzen
Kdyné Klatovy
Duba Dub4 Ceska Lipa
Steti Litom&fice
Némecké Jablonné Némeckeé Jablonné Liberec
Cvikov Ceska Lipa
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Politicky okres Soudni okres Krajsky soud
Ji¢in Ji¢in, Liban Ji¢in

Sobotka Mlad& Boleslav
Podébrady Podébrady Kutnd Hora

M¢éstec Kréalové Ji¢in
Rokycany Rokycany Plzen

Zbiroh Praha
Semily Lomnice n. Popelkou, Semily | Ji¢in

Zelezny Brod Mlada Boleslav
Trutnov Trutnov, Mar3ov, Zacléf Jigin

Upice Hradec Kralové
Trebon Lomnice n. LuZ., Ttebon Ceské Budgjovice

Veseli n. Luznici

Tabor

Moravsky Beroun Dvorce Olomouc
Libava Novy Ji¢in

Hodonin Hodonin, StréZnice Uherské Hradiste
Klobouky Brno

HoleSov HoleSov, Vizovice Uherské Hradiste
Bystiice pod Hostynem Novy Ji¢in

Kyjov Kyjov Uherské Hradiste
Zdanice Brno

Mikulov Mikulov Znojmo
Pohoielice Brno

Mistek (od roku 1921) Mistek Moravska Ostrava
FrenStat pod Radhostém Novy Ji¢in

Zdroj: Vlastni zpracovani podle S. MLEZIVA, Retrospektivni piehled (jako pozn. 21).
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—— okresni

Obr. ¢. 8. Prazsky kraj v letech 1949-1960 (stav administrativnich hranic k 30. 9. 1959).
— Zdroje: srov. kapitolu PouZzité prameny a podkladové mapy.
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—— okresni

Obr. ¢. 9. Stredocesky kraj v letech 1960-1999 (resp. 2002; stav okresnich hranic k 1. 1. 2003,
stav krajské hranice k 31. 12. 1999 s promitnutim do tzemni struktury k 1. 1. 2003). — Zdroje:
ArcCR 500, verze 2.0a (2003); digitalni vrstva katastralnich Gzemi (k 31. 12. 2010).
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Obr. ¢. 10. Stiedocesky kraj od roku 2000 (obvody obci s rozsitenou ptisobnosti od 1. 1. 2003;
stav administrativnich hranic k 1. 7. 2012). — Zdroje: ArcCR 500, verze 3.0 (2012); digitalni
vrstva katastralnich dzemi (k 31. 12. 2010).
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Tab. 3. Pfehled katastralnich Gzemi, ktera bylo nezbytné rozélenit na mensi ¢asti

a) lezici ve vojenskych Ujezdech a v blizkosti vodnich nadrzi

Katastralni Gzemi K. 0. rozdéleno k roku | Poznamka
Kaod Nazev 1930 1950

991694 Arnostov u Ceského Krumlova ano

607151 Boletice ano

991732 Jablonec u Ceského Krumlova ano ano

991759 Mandavka u Ceského Krumlova ano | vojensky ujezd
991775 Ondiejov u Ceského Krumlova ano |Boletice
991741 Polna u Ceského Krumlova ano

991821 Trebovice u Ceského Krumlova ano

991813 Uhlikov u Ceského Krumlova ano ano

990019 Bastina ano ano

990591 Hrachovisté ano ano . e
990621 Kolvin ano ano \é(;]densky Ujezd
990710 Téne | ano ano y

990736 Zabehla ano ano

627054 Prasily ano v. U. Dobra Voda
990779 Brazec u Hradiste ano ano

990833 Doupov u Hradiste ano ano . -
991244 RadoSov u Hr_adiété ano ano m{: dqzlt(g Ujezd
990329 Ture¢ u Hradiste ano ano

990388 Zdar u Hradists ano

601705 Béla pod Bezdézem ano

628212 Doksy u Machova jezera ano ano

629391 Dolni Krupa u Mnichova Hradisté ano ) .
918415 Horni Krupa ano ano \F/;;JIeSriley Ujezd
918423 Hrad¢any nad Ploucnici ano

799106 Jablonecek ano ano

739227 Kurivody ano ano

619868 Cerna v Posumavi ano ano o
635260 Frymburk ano ano K?gr? (') nadrz
705225 Nova Pec ano

614491 Bfezno u Chomutova ano ano .
650765 Vfi.dkO.ViCG ano ano \&%iﬂlrgr?s:rez
650773 Vikletice ano ano

653306 Kieni¢na ano ano |v.n. Slapy

Zdroj: vlastni zpracovani.
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Tab. 4. Piehled katastralnich tzemi, kterd bylo nezbytné rozélenit na mensi ¢asti
b) leZici v ostatnich oblastech

Katastralni uzemi K. 0. rozdéleno k roku
Kaod Nazev 1930 1950
603481 Bezdekov u Klatov ano

613436 Brzice ano
618888 | Cechtice ano
623482 | Cicenice ano

729272 Dejvice ano ano
626287 DiviSovice ano

628131 Dobsin ano

644986 Drouhavec ano

645133 Horetice ano
680877 Hrbov u Lhenic ano
654612 Chudenice ano ano
654981 ChvaleSovice ano
793124 Kamberk ano ano
679267 Laz ano

681903 Libédice ano ano
690449 Malé Biezno ano ano
691585 Marianské Lazné ano

692280 Mastov ano ano
693669 Mezilesi ano

701637 Nasavrky ano
702897 Novosedly u Nemanic ano

712817 Osecnice ano ano
715883 Ostrov nad Ohfi ano

628859 Popovice u Dolniho Bukovska ano

726168 Postiekov ano

726273 Postupice ano ano
626953 Prosetin u Dobkovic ano ano
737852 Radimér ano

686191 Ruzodol ano
787957 Straznice u Mélnika ano

759350 Sukorady u Mladé Boleslavi ano ano
769347 Tiebanice ano
772399 Tynec nad Sazavou ano
782378 Vinor ano ano
775118 VSeborice ano

790842 Zaluzi u Litvinova ano
797260 | Zitna u Netolic ano

Zdroj: vlastni zpracovani.
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CZECHIA: CHANGES IN LANDSCAPE USE
IN THE TRANSFORMATION PERIOD

IVAN BICIK*, ZBYNEK JANOUSEK ", JAN KABRDA™*

Key-words: land use of Czechia, driving forces, transformational period, methods of evaluation.

Abstract. This article analyzes processes of land use changes realized in transformational period after 1990 in
Czechia. Land use Czechia database is a source having six time horizons for almost 9000 cadasters or joined
cadasters covering all territory of Czechia. Time horizons give us chance to compare trends of land use changes
among them — 1845, 1896, 1948, 1990, 2000 and 2010. This article uses mainly data form 1990 and 2010. In
this period we observed relatively huge increase of grassland (meadows and pastures) influenced by abolishing
of socialist support of agriculture shortly after 1990 and following decrease of agricultural intensity. We are
concerned also on the regional trends in land use structure changes in Czechia. We used special methods (index
of change, typology of change, main landscape change prepared earlier by Slovenian authors: Kladnik,
Gabrovec, Petek). Transformational changes in land use show continuation of earlier started trends but in
different intensity and shorter time. Main driving forces are differential land rent I, II. Main regional differences are
visible between lowlands and regions of higher altitude, in lower level plays important role distance from main
core regions and main axis of social economic development. There is important long term creation of special
typological regions of specific land use structure and also its development. This process is influenced by new
functions given to different parts of landscape in modernization of Society in last two centuries.

1. INTRODUCTION

Recently, the landscape in Central Europe has featured as a very frequent research topic. This
covers not only geographical works, but also a wide array of further branches that examine the landscape
and its dynamism. Hampl (2000) presents three main stages in the development of interaction:
determination, competition and cooperation. On the basis of the three cited stages, the present-day
Central Europe may be finding itself at the beginning of the third stage. In fact, the countries here are
among the richer ones for which the efforts at cooperation of the functions between nature and society
have been visible, especially after the change in the political and economic situation that started after
1990. The research into the interaction “nature vs society” by means of the data on land use/land cover
is a very frequent topic, with an accelerated focus in the past 30 years (see Table 1). One should
consider this not only evidence of the growing problems of this interaction, but also of an increased
interest expressed by geographers and furthers specialists.

In the geographical research into landscape changes, a major role is played by maps of various
scales, by the data derived from the maps of land use/land cover as well as the data from cadastral
registration of land use. Our approach to the assessment of long-term landscape changes is based just
on the latter data, derived from the cadastral mapping within the territory of Czechia in 1824-1843. By
means of the data, one can analyse the situation in individual localities and microregions from the
viewpoint of land use structure (dated uniformly as of 1845). If there are a number of time horizons,

* Associate Professor, Department of Social Geography and Regional Development, Faculty of Science, Charles
University in Prague, Albertov 6, Praha 2, 128 43 Czechia, bicik@natur.cuni.cz.

** PhD student, Department of Social Geography and Regional Development, Faculty of Science, Charles University
in Prague, Albertov 6, Praha 2, 128 43 Czechia, zbynek.janousek@post.cz.

*** Assistant Professor, Department of Social Geography and Regional Development, Faculty of Science, Charles
University in Prague, Albertov 6, Praha 2, 128 43 Czechia, kabrda@natur.cuni.cz.
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one can evaluate the development of land use as well as changes between the individual time horizons
and one can speak about a dynamic or historical land use (Jelecek, 1985; Worster, 1987, 1990; Bicik,
Jelecek, gtépének, 2001; Bicik et al., 2010). In the course of time, land use structure changes in the
individual localities under the pressure of changing functions from the viewpoint of a modernising
society. Just the land use data of a given locality/microregion reflect the functions that a specific
society and local community (but the latter increasingly less) demand from the specific area in a given
stage of development.

Table 1

The development of the number of articles with selected LUCC key-words at WoS and Scopus
1970-2010

1970 1980 1990 2000 2005 2010

key words
Web landscape ecology 21 114 119 177
of Science landscape metrics 15 57 74
land use 65 132 228 1350 2653 4335
land cover 3 28 361 810 1267
Scopus landscape ecology 15 159 174 408
landscape metrics 13 60 73
land use 19 48 256 1456 2373 4102
land cover 1 9 295 603 1119

Source: Balej (2012).

The land use data provide information on the current state of the interaction “nature vs society”
in the form of numerical information on the individual land plots, cadastral units, and administrative
units (districts, regions, and states). This means that the land use data make it possible to evaluate the
state of interaction on the varying order level of territorial units in various time horizons. Obviously,
the smaller the territorial units in which the land use is evaluated in an area, the bigger the differences
in the state of and changes in the individual categories and the total land use structure. Given the
character of this contribution, we consider this explanation necessary. We will adopt a geographical
approach with a focus on changes in the interaction “nature vs society” in the regional impact in
Czechia’s transformation period. The first part presents a discussion of the selected literature on the
broad topic of dynamism of land use, with a focus on the transformation period of post-Communist
society (since 1990). The second part tries to present an attempt at a detailed look at regional
differentiation of the development of the interaction “nature vs society” by means of land use data
according to Czechia’s cadastre units.

2. DISCUSSION OF LITERATURE
AND OBJECTIVES OF THE ANALYSIS

Out of the quantity of literature published on the topic, we will primarily deal with the authors
who characterise the social and economic development and its most important processes with an
impact on new functions of certain parts of the landscape and on land use changes. From the viewpoint
of land use changes, the work by Worster (1987, 1990) is crucial for the study of the interaction of
nature and society. Worster has analysed man’s long-standing impact on landscape by various ways of
its (agricultural) use.
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Turner II and Meyer 1994, Turner II (1995, 1997) characterised the driving forces as the causes
underlying changes in the functions of certain areas. He distinguished the natural, economic, political,
social and other forces. Along with a change in the function, there is a gradual land use change. Hampl
and Miiller (2011, p. 211-212) studied the uneven speed of transition in different structures triggered
by the post-1989 transformation. “They argue that political and economic structures have changed quite
fast (within days, weeks, or months). Social, cultural, and demographic changes are much slower and
usually take years. Even analyses of land use driving forces (Hampl and Miiller take land use as one of
social-geographical structures) show that within all examined periods land use changes have been
somewhat slower than changes of other social-geographical structures. The increase in regional
differences of land use types, resulting in new typological regions with similar land use patterns, was
the slowest process of all. To sum it up, the uneven speed of changes mentioned by Hampl and Miiller
applies also to land use changes that have been always slower since the beginning of Industrial
Revolution” (Bicik et al., 2015, in print).

The relationship between the development of society and landscape changes was examined by
Mather (2002). With the forest transition theory, he pointed out the transformation of the function and
change in forest areas in developed countries. Thanks to the modernisation of these countries, forest
areas have acquired new functions. This, along with the prevailing intensification of the development
of agricultural production, became a cause of the growth in their area in a certain stage of Industrial
Revolution as well as subsequent changes in the form of a Technological and Scientific Revolution,
and Scientific and Technological Revolution (Pur$, 1973, 1980). Along with traditional, primarily
productive functions of the forests, modernising society gives them further functions: water management,
recreational, environmental, housing, and other ones. With the process that was started locally, but
acquired general dimensions in the 1890s, it was possible to produce, by means of intensification
measures, higher volumes of agricultural production. This released the return of a part of farmed land
for other purposes (back to forest areas or to built-up and other areas). The process of forest transition
provides an explanation of the growth in forest areas in most advanced European states.

In Czechia, the topic of landscape use changes was examined by Héufler (1953, 1960),
undoubtedly influenced by the contemporary interest in land use mapping (Stamp, 1948). Héufler
analysed the upper limit of agricultural management and the decreases in arable and agricultural land
of the mountainous areas of the former Czechoslovakia, strongly affected both by the deportation of
Czech Germans and forced collectivisation of agriculture. Jelecek (1985) examined agriculture in the
19" century in Bohemia and the impact of Industrial Revolution on the state and development of
agriculture and land use. Jele¢ek and Bicik published analyses of social economic and political
influences on the development of Czechia’s land use (2009). Lipsky (2001, 1998) has analysed land
use changes of Czechia. In this country, he is one of the leading authors with strong geoecological
approaches applied on minor model areas. Important author from point of view of evaluation of
physical geographic components in landscape is Kolejka (2013), who prepared many maps into the
Landscape Atlas of the Czech Republic.

Hampl and Miiller (2011) have defined the delays in the individual social economic processes.
Among others, their approach explains the slow changes in land use structure and increase in its
regional differentiation. The long-term development of land use is heading for a formation of
typological regions composed of stable territorial units (STU) with a similar structure of areas and also
of their development. There is the question of whether the found trends of a gradual formation of
certain types of land use structure, as documented by Bicik ef al. (2012), will be permanent. Lipsky
(1995) has noted that in the past, there was an oscillation of the growth and decrease in agricultural land.

One has to point out also other concepts analysing landscape changes such as that of driving
forces and the DPSIR concept. They are important both for the local and microregional analyses and
rather general deliberations on the level of regions and states. The DPSIR concept was established at
the turn of the millennium. Its elaboration for Central Europe was conducted, e.g., by Feranec et al.
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(2001, 2010) and Kupkova (2001). Social metabolism is a very interesting concept of the study of
landscape changes, developed by Austrian environmentalists. It documents the transformation of
energy demands in agriculture during more than one century on the basis of energy inputs/outputs both
on the local level in selected municipalities and in the whole of Austria (Haberl et al., 2001, 2003;
Kuskova et al., 2008).

Our research focuses on the development of land use in the long run, based on the data of a
special database that we prepared for the whole area of Czechia (for 1845, 1948, 1990) at the close of
the previous century and later widened by the data from 2000 (see http://web.natur.cuni.cz/ksgrrsek/lucc/).
Recently, the database was complemented by the time horizons of 1896 and 2010 (so far unpublished).
A search for the trends in the development of LUCC within Czechia was one of the research questions
of our efforts. It has turned out that in the individual periods (Bicik et al., 2010; Bicik et al., 2015),
various processes were under way with a varying intensity and a specific regional impact. There is the
question of whether similar trends are generally valid or are only specific for the post-Communist
transformation period of European countries. As the social economic conditions were not quite equal
and transformation was not equally triggered and implemented in the individual countries of post-
Communist Europe, this question has remained the objective of further, perhaps internationally
conceived research. These differences are analysed, e.g. by the studies performed in the late 1990s and
early 2000s (Turnock, 1998, 2001; Banski, 2008; Bi¢ik and Gotz, 1998).

In the past decade, a number of studies using the land cover data according to CORINE from
1990, 2000 and 2006 appeared. They compare the general trends of landscape use changes in Central
Europe or even in the whole of Europe (Feranec, Stri ef al., 2001; Feranec, Jafrain ef al., 2010 etc.). A
later study has documented regional differentiation of the changing area of agricultural land in the
form of changes characterised as extensification or intensification. Similarly, there were analyses of
changes in forest areas such as deforestation or reforestation as well as changes in the extent of
urbanisation (increase or decrease in built-up and other areas; Krausmann et al., 2001, 2003). A
number of concrete results of an analysis of decreases/increases in specific categories of areas were
also published in the Landscape Atlas of the Czech Republic (Hrnéiarova et al., 2009), including a
number of cartograms drawn up by the authors of this contribution.

3. LAND USE CHANGES IN CZECHIA 1990-2010
3.1. Political and economic changes in Czechia

While the change in natural conditions was small if any, political, economic and social changes
were crucial driving forces of this period. After 1990, there was a property restitution and
privatisation. The two processes have basically influenced the tenure and use of primarily agricultural
land. Until 1990, agricultural land was de facto owned by the state. It was used by several thousands
of agricultural cooperatives (2563) and state farms (174; average size 6259 ha), while there were only
a few hundreds of individual farmers (some hundreds only; they only used approximately 1.5% of
agricultural land resources). In the course of 1991-1995, agricultural land was returned to its original
owners or their heirs in Czechia. The land was suddenly owned by approximately 3.5 million entitled
people. The overwhelming majority of them only received a few hectares, mostly fragmented in a
number of land plots (sometimes even tens of them), while only a tiny part of the owners started
farming the land again. At that time, for the sake of profitability of farming, it was necessary to
cultivate about 40-50 hectares of agricultural land. As a result, most of the entitled owners either
leased the land or sold its minor parts to buyers. One part even did not take any care of the returned
land. One of the reasons of the attitudes was the fact that most of the entitled owners had no
experience with farming (even if they had worked in agriculture, this was in quite specialised branches
of the Communist large-scale production) or often lived in very distant towns.
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The process of property restitution, used by agricultural cooperatives and state farms until then,
to the entitled owners, was very complicated. In the process, the obligations towards them had to be
settled. Only afterwards it was possible, provided the general assembly of the remaining members of
the cooperatives decided to continue working for them, to proceed to the transformation of the
Communist-era agricultural cooperatives into a new type: the cooperative of owners. Given the difficult
character of the task, it is interesting that the process of property restitution was completed in about
90% of the cases in the course of approximately two years. By 1995, the land tenure was quite different.

3.2. Database and methods of analysis

At present, a part of the data on which this contribution is based is available online (LUCC
Czechia Database — http://web.natur.cuni.cz/ksgrrsek/lucc/) for the whole area of Czechia, specifically
for 1845, 1948, 1990 and 2000, and for 8,903 stable territorial units (80% of them are comprised of a
single cadastral unit, the rest of the two or more whose area changed). Taken together, one or more
merged cadastral units created a sample of comparable stable territorial units (STUs) whose area was
the same in the course of the observed years (the differences were smaller than 1% of their total area).
This article mainly focuses on changes during the transformation period, as depicted on January 1,
1990 (in the cited public LUCC Czechia Database) and on December 31, 2010 (so far unpublished).
The creation of this widened database was a difficult process because we had to modify:

1. The total number of stable territorial units (STU = 8,832) in order to ensure the same area of
the analysed units;

2. It was necessary to simplify the observed structure because in 2010, there was no separate
registration of meadows and pastures, but only their sum called permanent grassland,

3. For the given reasons, our original database and the new one, created after the data for 1896
and 2010 were added, are not fully comparable, unlike the previously published analyses. The new
database analyses changes in the following seven categories: arable land, permanent cultures
(gardens+orchards+vineyards+hopfields), permanent grassland (previously meadows and pastures),
forest areas, built-up areas, water areas and remaining areas (taken together, the last three form an
aggregate category of “other areas”);

4. In order to watch general trends, we also evaluate the macrostructure of land use or changes in
the area of agricultural land, forest areas and other areas.

Along with an assessment of the state of and changes in regional differentiation of individual
categories in 1990-2010, we also watch more general trends of changes in total land structure by
means of index of change, the type of changes in landscape macrostructure and the main processes of
landscape transformation.

3.3. Results of changes in land use of Czechia in 1990-2010

Unlike the previously published articles, we work here with a rather different methodology of
depiction of land use changes by means of cartograms. We presume that it was crucial to depict
regional differences in land use changes and, possibly, to try and interpret possible causes of these
differences. While in the past most of our analyses were based on the index of development of
individual categories between two particular years, we apply a different principle here. We assess the
difference of a given category by its proportion in the size of a STU (= 100%). Moreover, we only
work with five, equally numerous classes of the whole sample (8,832 STUs). This approach reflects
better the size of the individual STUs on the one hand and there is no distortion in those with a small
extent of the category in which a change by a few hectares was sufficient for a large value of the
index, on the other. The first cartogram (Fig. 1) depicts change in the area of the category that is
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characteristic of the period: change in permanent grassland, primarily as a result of the cancelled
Communist subsidies for agricultural cooperatives and state farms after 1990.

3,36
047
0,00
-0,35

Source: LUCC Czechia Database.

Fig. 1 — Change in area of permanent grassland between 1990 and 2010
(percentage points of BTU area).

After 1990, a falling intensity of farming brought about changes in the structure of agricultural
land. On the one hand, this was caused by the loss of Communist-era subsidies and by the property
restitution and privatisation of state farms along with a transition to the market prices and a fall in the
exports of agricultural products, on the other (Gotz, Janc¢ak, 1997; Bicik, Jancak, 2006). This has
resulted in abandonment of arable land and a growth in permanent grassland recorded in the cadastre
of real estates. Besides, at least 300,000 hectares of arable land (approximately 5% of the area of
arable land in 2004, Bicik et al., 2010) remained unused in the long run (fallow land). After Czechia
joined the EU in 2004, it was partly ploughed up again. This was largely due to the chance of applying
for subsidies for its cultivation after Czechia joined the EU. On the face of it, the regional pattern of
decreases in arable land and its replacement with permanent grassland clearly points out a strong
dependence on natural conditions: soil quality, altitude and slope of the abandoned arable land.
However, there was the stronger impact of the reasons arising from differential rent II: if there is a
falling volume of production and loss of Communist-era subsidies in Czechia, it is more profitable to
invest in the fertile land in the lowlands, which also has a smaller environmental impact. The extent of
permanent grassland is higher in the northern half of Bohemia. There was, in the long run, a relatively
strong employment in industry, which gave a chance to the rural population to find jobs outside
agriculture, while they could maintain additional small-scale cattle and pig breeding. This is why the
process of abandonment of arable land and a transfer to permanent grassland was started here earlier
and after 1990, it continued at an even faster pace.

We can similarly evaluate further observed categories, but the limited space of this contribution
makes us pay attention rather to the more synthetic approaches in the assessment of land use change in
Czechia after 1990.
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The first method evaluating landscape change is based on an assessment of land use macrostructure.
This is understood as an analysis of merely three elementary macrostructure categories: agricultural
land, forest areas, and other areas. The analysis is based on the increase (including the same area),
denoted by the sign “ + 7, or decrease (denoted “ — ) of area of these three aggregate categories,
thanks to which one can distinguish six types of the changes between 1990 and 2010 (Fig. 2).

Increase/decrease of share:
1. agricultural land, 2. forest
areas, 3. other areas

-
- -
-+ ] rochanse

™/ regional border

Source: LUCC Czechia Database.

Fig. 2 — Types of macrostructural land use changes in Czechia in 1990-2010.

A comparison of the occurrence of the individual types of changes in the period under observation
over the past 170 years is best shown by Table 2. It is obvious from it that in the transformation period
of 1990-2010, over 80% of Czechia’s area was characterised by the STUs with a decrease in
agricultural land. The growth in forest areas was recorded in approximately 71% of the STUs, while
the increase in other areas was recorded in the STUs covering about 67% of the national area.

Table 2
Typology of land use changes by STUs in Czechia in 1845-2010 (proportion of the national territory, %)

Type Period

1845-1896 1896-1948 1948-1990 1990-2010 1845-2010
——+ 3.7 17.4 9.6 21.1 16.5
—4— 223 2.7 0.4 15.9 0.9
—++ 16.5 72.3 89.9 432 79.3
+—— 32.7 0.6 0.0 5.0 0.2
+—+ 13.5 6.2 0.1 3.0 2.6
++— 10.9 0.4 0.0 11.7 0.2
no change 0.0 0.0 0.0 0.1 -
no data
available 0.4° 0.4* — - 0.3*

Source: LUCC Czechia Database. Note: The first mark (+, —) indicates increase / decrease in agricultural land,
the second forest areas, the third “other” areas (water, built-up, and remaining areas combined). * The
regions of Hlu&insko and Valticko, plus Ceské Velenice and its environs became part of the present-day
territory of Czechia only after World War I.
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We published the index of change in the analyses of development of landscape structure of
Czechia in a number of previous studies (Bicik et al., 2010). This indicator documents the total
intensity of changes in the area of the observed seven categories (there were eight of them before 2000
because there were specific classes of meadows and pastures). In theory, it ranges between 0 and
100%, from localities with no movement between the areas of individual categories to the localities
with a total transformation of land structure (IC = 100%). This is the mathematical expression of index
of change (IC):

ZW:‘BB _PiA|

IC, 5 =100+ ———

1C, 5 means index of change between year 4 and year B; n indicates the number of land use
classes; P, equals the proportion of relevant land use class at the beginning of the examined period
and P; equals the same proportion in the end. In this publication, seven land use classes are taken into
consideration (n = 7): arable land, permanent cultures, permanent grassland, forest areas, water, built-
up and remaining areas. In some earlier publications and articles, calculations included all eight basic
land use classes (Bic¢ik et al., 2001; Bicik et al., 2010 etc.).
. 5,66
245

1,18
0,53

™\ regional border

Source: LUCC Czechia Database.
Fig. 3 — Index of change between 1990 and 2010 (in %).

Cartogram 3 shows the index of change in five, equally numerous classes. The areas with the
highest index of change (5.66% and more) were surprisingly not reached by the regions with large
towns and their hinterland. Primarily thanks to the mining, built-up areas and abandonment of
agricultural functions of landscape and increasing extent of other areas (mining, industrial and housing
development, dumping sites, etc.), the whole Northwest Bohemia is the most important region with the
highest values of index of change. Smaller regions with a high value of index of change can be found
in the abandoned areas of military training grounds and of three newly established national parks
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Sumava, Podyji and Ceské Svycarsko (administrative reasons of shifts between categories). On the
contrary, the smallest index of change characterises hinterland areas with good to average conditions
for agriculture without major development tendencies, due to which they have a stabilised landscape
structure.

Unlike the previous period (see Fig. 4), we have to stress a substantially smaller movement
between the individual categories of land use areas in 1990-2010, which caused a smaller index of
change. This was largely due to the deportation of Czech Germans from the border regions after
World War II (its consequences in the form of abandonment of agricultural and, specifically, arable
land around the Iron Curtain could be felt as late as the 1950s) that were never fully resettled. In high
and poorly accessible locations, agricultural land remained unused. Another reason was the transition
from traditional family farms to primarily large-scale companies of the Communist-era type (agricultural
cooperatives and state farms) that cultivated 98% of Czechia’s agricultural land in 1989. Besides, the
development of industrial projects and large housing estates from scratch and, last but not least, large-
scale open cast mines along with large areas of overburden contributed to a high level of index of
change in the totalitarian era. Large losses of agricultural land were also due to the insufficient legal
protection as the first law on the protection of agricultural land resources was only enacted in 1965.
Moreover, its efficiency was poor. It was only the law No. 65 from 1976 that ensured a much more
efficient protection, although its application was limited by the sprawl of some towns surrounded by
quality soils (Olomouc, Hradec Kralové etc.). Nevertheless, about one-fifth of agricultural land resources
were lost in 1948—1990. The main proportion of the loss was concentrated in 1948—1965. In 1948—-1990,
the main areas with the biggest index of change were primarily concentrated in the border regions and
the regions with mining of raw materials (Northwest Bohemia, Ostrava region, Southeast Moravia).

. 17.97
11,47

7,92
5,29

/™ regional border

Source: LUCC Czechia Database.
Fig. 4 — Index of change between 1948 and 1990 (in %).

In the international context, further chances of using similar databases have been published. Here
we use the indicator that was published by the colleagues from Slovenia who have access to a database
similar to that we use for Czechia (Gabrovec, Kladnik, 1997; Gabrovec, Kladnik, Petek, 2001). This is



12 Ivan Bicik, Zbyn¢k Janousek, Jan Kabrda 10

an indicator assessing landscape changes by means of the main processes that occurred in territorial
units between two time horizons. The method works with only five merged categories of areas
expressing, with a certain inaccuracy, the pressure on specific function. These categories are as
follows: arable land+permanent cultures; permanent grassland (=meadowstpastures); forest areas;
built-up+other areas; water bodies. There is an assessment of increase between two time horizons. The
merged category that records the biggest increase of all growing categories is denoted as the main
landscape process. According to the proportion in the sum of all increases, they are evaluated as
follows: a minor process (under 49.9% of all increases), a medium process (50.0-74.9%) and a strong
process (75% and more) either as intensification of farming, covering with grass, reforestation or
urbanisation. The water bodies virtually fall out from the evaluation because their extent does not
much vary. Besides, their proportion in the land structure of each STU is almost invariably under 1%!
For the period between 1990 and 2010, cartogram 5 clearly documents covering with grass as a dominant
process of Czechia’s landscape transformation, influencing about 33% of all STUs. Suburbanisation
has turned out to be the second most frequent process, while the process of intensification of farming
was all but negligible in this period.

Highest increase:
- arable land and permanent cultures

[:] permanent grassland
forest areas

- other areas

D less than 1% of BTU area changed
/™ regional border

Source: LUCC Czechia Database.

Fig. 5 — Main processes of landscape changes 1990-2010.

Figure 6 depicts changes in the area in the form of differences in the proportion with which
arable land contributed to the area of individual territorial units (STU) between 1990 and 2010. This
has revealed a continual decrease in arable land area, especially to the benefit of permanent grassland
(in Czechia in this period by -220 000 hectares, which meant a fall in arable land by 7% as against
1990). As a result, regional differences are primarily important from the viewpoint of the degree of
occurred losses. From this viewpoint, the biggest losses were recorded by the Karlovy Vary, Usti and
Liberec regions. These are the areas with a considerably industrial character, with a high proportion of
immigrated population and, at present, with a high unemployment level. A similar situation is
alongside the western border in the mountains and foothills of Sumava and Cesky les. The loss of
arable land in southeastern Moravia is more influenced by the transfer of arable land to permanent
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cultures, orchards and gardens. In this period, only a tiny quantity of STUs recorded a growth in the
area of arable land, but without a clear regional pattern. To some extent, this can be explained as a
consequence of large-scale return of agricultural land in the early 1990s and many entitled owners’
reluctance to farm the returned land (having to decide on its sale, their own farming, lease,
development, etc.).

0,00
-0,67
s

/N regional border

Source: LUCC Czechia Database.
Fig. 6 — Change in area of arable land between 1990 and 2010 (percentage points of BTU area).

Changes in land use in Czechia and perhaps also in other post-Communist countries after 1990
can be to some extent explained both as a continuation of the past long-term trends in the processes
characterising all economically advanced countries of Europe (loss of agricultural land resources,
growth in forest areas, suburbanisation, construction of transport corridors, etc.). On the other hand, in
the post-Communist countries this has resulted from the efforts at putting right a number of the
deformations caused by the central command economy and from their specificities and the extent of
their application in these countries (elimination or new definition of subsidies in agriculture, the
processes of property restitution and privatisation, the freezing of purchase of agricultural land
resources to foreigners, etc.). These changes differed among the individual countries in the observed
transformation period (Banski, Bednarek, 2008; Turnock, 1998, 2001 etc.). Changes in LUCC have
been under way at a slower, more gradual pace and with a certain time lag after the creation of new
social and economic conditions after 1990. According to the evaluation by Hampl and Miiller (2011),
this mostly only occurred after 2000. This delay in the processes of social and economic territorial
restructuring has also resulted in the delayed entry of changes in the categories of cadastral registry
within the agricultural land resources and their transfer to other, non-agricultural utilisation.
Nevertheless, one can observe a gradual forming of typological regions composed of the STUs of a
similar land structure and even of a similar development. Within the framework of the analyses of
long-term land use changes in Czechia (Bicik ef al, 2010) evidenced a formation of minimally
following types of landscape of Czechia with a similar structure of land in the STUs that shape them
and different land structures of such formed typological regions.
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Our analyses of long-term land use changes make it possible to delineate certain areas of similar
functions and similar structures of land and their development in the landscape. These typological
regions formed the STUs of a similar structure of land and its development, but they considerably
differ from one another. We can distinguish the following typological regions created by long-term
land use changes in Czechia (Bic¢ik, Kupkova, 2012; Bicik et al., 2010), although their delineation is a
question of the future. Moreover, they have not covered the whole territory of Czechia.

There are also certain transition zones between them:

— Urbanised regions of big towns;

— Hinterland of big and medium-sized towns with a transformation of agricultural function of a
part of the hinterland to housing, servicing, storage and transport areas with a microregional environmental
impact;

— Lowlands outside main settlement centres with good natural conditions for agriculture with a
dominance of arable land, a minimum of forest areas and grassland;

— Areas of medium altitude (450600 m) with average, sometimes slightly below-average natural
conditions with a prevailing agricultural, housing and locally also recreational functions;

— Foothills and lower mountain areas with a restructuring and even loss of agricultural function
and depopulation;

— Military training grounds, both abandoned and existing, with limited chances of development
and a possible revitalisation of landscape use, search for new functions (most land use changes were
caused by changes in categorisation);

— National parks and protected landscape areas with limited chances of change and a relatively
stable structure along with a considerable proportion of forest areas and grassland;

— Areas of outer and inner periphery with a strong depopulation and long-term extensification of
agricultural use of landscape, locally also with a recreational function;

— Mountain areas with specific functions and a high proportion of forest areas, that has been
growing in the long run, and of a largely depopulation nature;

— Mining and industrial areas with a strong devastation of landscape and its revitalisation in the
past 30 years;

— A new wilderness appears on the local level as a relatively new element in the landscape that
was previously intensively used. Now, it is outside economic use for various reasons. These are primarily
small areas, mostly on abandoned agricultural land, but also from the category “other areas” (quarries,
abandoned field paths or previously built-up areas of agro-brownfields, etc.).

4. CONCLUSIONS

Like in other countries that bordered with the West by the Iron Curtain, in Czechia, too, its
removal in the areas with quality natural conditions triggered a robust boom of tourism (the case of
Sumava and Cesky les, the Harz area straddling the border between East Germany and West Germany,
the Hungarian areas around Lake Neusiedl, etc.) and also a growth in the area of landscapes with
specific protection (Chromy and Rasin 2010 — national parks, reserves, etc.).

One has to realise that the degree of centralisation in decision-making processes varied in the
individual countries. When it comes to the impact on the landscape, changes in the land use structure
after 1990 have been much bigger in the countries in which the number of small farmers had been
reduced or even eliminated (Czechia, Slovakia, East Germany, and Hungary) and agricultural
cooperatives and state farms cultivated almost all agricultural land. They were influenced by property
restitution and privatisation of the land owned and used by the state, which had a serious impact on
changes in functions, intensity of farming, etc. In addition, after 2000 Czechia was under the influence
of its forthcoming entry to the EU whose agricultural policy (CAP) influenced changes in agriculture
and its efficiency and, subsequently, in land use structure (Hampl, Miiller, 2011).
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The creation of large industrial brownfields was a typical process that influenced land use
structure on the national level and even more on the regional level. The brownfields were partly
redeveloped into servicing projects (shops, galleries, loft housing, etc.). Besides, there was the
establishment of new industrial and storage zones on the fringes of towns and a gradual urban sprawl
into the free landscape, often with an intensive agricultural use, by the development of suburbia, etc.
(Kupkova, 2001; Oufednicek, 2007; Grigorescu et al., 2012). In Czechia, there was one negative
aspect: “the postponement” of the transfer of unused arable land to the category of permanent
grassland (under the law, fallow arable land had to be transferred to permanent grassland in the land
registry within four years at the latest). A number of old-new owners of arable land were waiting for
Czechia’s joining the EU in order to be able to use it again with the help of European subsidies!
Another example is posed by the growth in the area of vineyards in south Moravia. A few years before
joining the EU (after it, the land could no longer be enlarged), it increased by approximately 2,000
hectares, or about one-sixth of its original area from 2000.

After 1990, Czechia’s land use and its character were influenced by the fact that out of the 3.5
million people who received back their land, only a fraction decided to start farming it again. Most of
the returned land was leased, a small part sold, and another small part was fallow. In fact, Czechia is
an extreme country in the EU as there is a high proportion of agricultural land resources as leased!
There is another characteristic feature: a general lowering of intensity of farming. Along with nature
protection (foundation of new national parks, protected landscape areas and localities), this influenced
the higher level of this care and its consciousness in the population. Moreover, about 57% of national
area was classified as less favoured areas.

In addition, there were the processes of internationalisation and globalisation (construction of
supranational transport corridors, construction of new border crossings and customs offices, that soon
lost their function and transfers of a large number of agricultural products across Europe influenced
the production and intensity of farming both on the national and regional levels, etc.).

Last but not least, one has to mention the impact of natural disasters on the landscape of these
countries. These were primarily the floods that afflicted a part of the area in 1997, 2002, 2007 and
2013 and, to a smaller degree, the wind calamities that caused devastating damage especially in forest
stands (Sumava). Naturally, this influenced the quality of the environment, but it did not change the
classification or function of these forest areas.

The release of state ownership of land brought about changes in the functions in some returned
or purchased plots by their new owners. There were also partial changes in the structure of their area.
In the hinterland of towns, the old-new owners were interested in transferring agricultural land into
building sites and then selling them. This phenomenon, of whose harmful consequences warned some
“western” town planners, geographers and sociologists at the beginning of the 1990s already, caused
the development of the suburbia whose urbanistic standard, the proportion of greenery and public
space are mostly mediocre. The projects that lack any concept caused the creation of an “urban
sprawl” (Kupkova, 2001; Outednicek, 2007; etc.). In Czechia, the end of centrally commanded
construction, territorial planning and a certain chaos caused by the general process of property
restitution and privatisation logically liberalised the protection of agricultural land and its transfer to
non-agricultural functions and caused a belated compulsory registration of transfer of categories
within agricultural land. Hence the unexpected changes in land use, such as the growth in the area of
permanent grassland. In Czechia, an increase in registered areas was recorded in about 40% of STUs
in 1990-2000. Another approximately 300,000 hectares of arable land were fallow for a number of
years without being transferred to permanent grassland. The abandonment of agricultural land whose
use did not bring the relevant economic effect to the owner brought about an increase in the area of
“new wilderness”. On the one hand, it has a revitalising function from the environmental viewpoint,
but it has become a source of spread of weed and undesirable species to the surrounding, farmed land,
on the other.
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To conclude, we would like to express the belief that the development of land use (in particular
long-term loss of agricultural and arable land along with a growth in built-up and other areas)
constitutes an urgent and vital topic for further research in post-Communist countries. It may be
interesting to compare both the driving forces that brought about the change and their regional impact
to verify the processes that were described here, using the example of Czechia. In order to achieve
such an objective, one can use not only a special project with the support by the EU, but also one of
the further volumes of LUCC Atlas (Land use changes in selected regions in the world). The Volumes
I -IX were published on the basis of a project prepared by (IGU vice-president) Himiyama in Japan as
well as authors of this article in Prague. We consider it possible to use various data sources and
various methods of their processing from the local up to the international levels. Given the urgent and
rapid nature of landscape changes, we consider such a project very beneficial and usable in practice.
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Chapter 4
Influence of Socio-Economic Conditions
on Land Use

Abstract The main focus of this chapter is put on driving forces of land use
changes. Authors distinguish among political, economic, social, technological, and
cultural driving forces; the importance of different types much depends on how
developed the society is. The greatest attention is devoted to social driving forces as
these were behind the land use changes over the last 200 years especially in Europe
and North America. Different phases of the “Complex Revolution of the Modern
Age” are outlined and the spatial diffusion of new technologies are shown. In the
nineteenth century Czechia, technological advance in agriculture and farming inno-
vations were crucial and allowed to cultivate land in a more intensive way. Political
driving forces of land use changes were especially important in the second half of
the twentieth century. After Communists had seized the power in Czechoslovakia
(1948), cooperatives and state-owned estates prevailed, private farming was sup-
pressed. Later on, following the collapse of Communism in 1989, rural areas were
significantly influenced by economic and social transformation. Socio-economic
conditions in Czechia are outlined in brief, with special emphasis on geographi-
cal location and transport infrastructure. The concepts of centrality and peripher-
ality are seen as crucial; core areas, neutral, and peripheral (marginal) regions are
defined. The steady urban growth meant that most of the decision-making processes
moved from rural areas to cities and towns—process that keeps continuing. The
effects of transport infrastructure are studied too. The advance of railways seems
to have a big influence on land use patterns in the fertile regions especially in the
nineteenth century; later on, highways and modern roads became more important.

Keywords Driving forces < Complex revolution of the modern age + Technological
diffusion - Social and economic conditions *+ Core * Periphery

4.1 Basic Dilemma: Structure Versus Actor

Land use changes can be studied from different perspectives where space, time,
and institutions are taken into consideration. The institutional scale covers
the global level, international organizations, nation states, regions, localities,
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communities, and individuals. When large spatial units (for instance, nation states)
are studied, motivations of all actors cannot be identified, of course. Thus, one
should focus on the analysis of “driving forces” and social structures. The behav-
iour of individual actors is difficult to study, especially when such a research spans
a long period of time (Bicik et al. 2012, part 1). However, it is the motivation of
individual actors behind the land use changes that includes a lot of information
(Kolejka 2007).

The past analyses of land use changes have so far focused mostly on economic
conditions and related theories differential land rent (von Thiinen’s intensity theory).
Human behaviour, however, includes much more than just economic concepts
(homo economicus). Moreover, sustainable land use cannot rely fully on economic
relations, but must include also environmental and social aspects (Fanta 2013).

Most research projects that examined factors influencing land use changes in
detail (i.e. at smaller scale than nation states) were based on “empirical structural-
ism” (Kabrda 2004), i.e. on quantitative assessment of selected proximate factors.
These factors, however, represent just one part of the decisions made by individu-
als. Social and cultural aspects have been rarely studied so far—probably because
quantitative analyses are difficult to carry out in this case. The high importance
of cultural patterns (ideology, faith, social habits, knowledge, etc.) for land use
studies was stressed, for instance, by Biirgi et al. (2004). In the Czech context,
sociological research studying the relations between different social groups and
landscapes was carried out by Librova (1987). It is essential for any detailed
research to identify motivations, knowledge, and values of individual actors
(Kabrda and Jan¢ak 2007). This kind of knowledge is also important when various
policies regarding future land use are formulated (Lipsky et al. 2013).

4.2 Driving Forces of Land Use Changes

4.2.1 Types of Driving Forces: Political, Economic, Social,
Technological, Cultural

Social driving forces of land use changes (that primarily have economic reasons and
consequences) have been studied by a number of scholars. Turner et al. (1995) argues
that in some regions driving forces are the main reasons for functional changes.

The concept of driving forces used in this research is described in Sect. 2.4.
Biirgi et al. (2004) as well as Ellis (2007) took also natural driving forces into con-
sideration. It has been underlined that “...Landscape is the prime sphere, where
the combined effects of society and nature become visible. As societies and nature
are dynamic, change is an inherent characteristic of landscapes” (Biirgi et al.
2004, p. 857). Such a holistic approach towards land use/cover driving forces (i.e.
natural and social driving forces intertwined) means that “...the forces that cause
observed landscape changes. i.e. they are influential processes in the evolutionary
trajectory of the landscape” (Biirgi et al. 2004, p. 858).
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Brandt et al. (1999 in Biirgi et al. 2004, p. 859) also suggest that natural driv-
ing forces are part of the land use/cover driving forces. These authors recognize
five types of driving forces: (1) socio-economic; (2) political (socio-economic
and political forces are closely interconnected); (3) technological; (4) natural; (5)
cultural. They argue that space, time, and institutional framework of the research
define the driving forces of land use.

Due to the advance in economic forces, modes of production, technolo-
gies, etc., the society was becoming less and less dependent on the nature. Purs$
(1980) argues that while the so-called “Complex Revolution of Modern Age”
had started already in the sixteenth century (i.e. during the Renaissance), humans
really became “liberated” from the dependence on the nature as late as during the
Industrial Revolution—thus, in Czechia not before the nineteenth century. The fast
spread of steam engines meant that manufactories and later factories were no more
spatially bound to energy resources (hydro, wind) and deposits of raw materials.
Railways and steamers brought new signs of globalization and directly influenced
the acreage of arable land as well as the spatial distribution of major crops in
Europe and North America. Mather (2006, p. 182) argues that *“...Without the rail-
road and steamship in the nineteenth century, for example neither wheat farming in
the Great Plains nor colonial coffee production would have attained their respec-
tive scales or significance in terms of land-cover change”. Bic¢ik (2004) suggests
that in this way, new forms of internal (social) and external (socio-geographical)
organization of the society came to existence.

Some social driving forces have far-reaching, almost global effects. Let us men-
tion the differential land rent, Industrial and Agricultural Revolution followed by
urbanization, new modes of transport, spread of technological innovation (at pre-
sent computers, Internet, and genetic modification), global economic and cultural
trends, etc. Lambin and Geist (2007) argue that social driving forces include first
of all activities of multinational corporations and banks, international organiza-
tions (UN, IMF, WB, EU, etc.), environmental organizations, and—Ilast but not
least—also wars.

Seen from the Czech (Central/Eastern European) perspective and with respect
to the turbulent history of the twentieth century, major underlying driving forces of
land use/cover change have developed in this part of the world. Especially in the
second half of the twentieth century these were influenced by political changes of
1948 and 1989 (see Sect. 6.2, Table 6.1). Moreover, there are also social driving
forces with limited (regional) influence: agrarian reforms, different laws, owner-
ship types, environmental protection, agricultural management, and competition,
state investment strategies, etc.

Social driving forces that influenced land use patterns in Czechia have been
analysed with attention to detail by this research team already in a number of
past studies (Bi¢ik and Jelecek 2005; Bicik et al. 2001; Jelecek 1995, 2002, 2006;
Mares and Stych 2005, etc.). Sections 6.4—6.7 examine the social driving forces in
the periods 1845-1900-1948-1990-2010.
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4.2.2 General Driving Forces of Landscape Changes
in Developed Countries

Social driving forces, together with natural driving forces, have been behind the
land use changes over the last 200 years especially in Europe and North America.
In the second half of the twentieth century, increasing pressure on the landscape
resulted in global environmental crisis. These driving forces are formed and act
in a close relation with societal changes in space and time. They are spread by
diffusion and develop fully first in the core areas. The rate of diffusion (the term
“revolution” is sometimes used) usually slows down in regions distant from the
core area. In this context, using the term “revolution” (Agricultural, Industrial,
Demographic Revolutions, etc.) means fundamental changes of the past trends,
qualitative changes of the content, innovation, and speed of elapsing time.

The most dynamic land use changes over the past 170 years have been recorded
in the period of the so-called Industrial-Scientific Revolution (Pur§ 1973b, 1980;
Jelecek 1985, 2006; Bicik et al. 2010). Pur§ argues that it was the last phase of
the so-called Complex Revolution of Modern Era. The profound changes that had
begun during the revolutionary years 1848—1849 gave birth to a new economic and
social system.

Box 4.1 Complex Revolution of Modern Age

“The structure and dynamics of this general revolution were determined
by the interaction of series of partial revolutions affecting asynchronously
different areas of the development of society, e.g. the scientific and philo-
sophical revolution, the social revolution, as well as the technological, com-
munication, agricultural, demographic revolutions, and finally the three
phases of the industrial and scientific revolution (industrial, technologi-
cal and scientific, and scientific and technological). If the superior term of
industrial and scientific revolution has been used here for the three phases
of the summary term, it was in an effort to express right the principal trends
of this historical process from the lower forms to the higher, from industry
to technology and science, from industry as manufacturing (making) via
technology to industry as an applied science. The fundamental feature (of
that revolution) was the gradual penetration of the dynamic principle into the
main areas of the intellectual and social development of the European civili-
zation and its diffusion into the areas of other civilizations.”

Source: Pur$ 1980, pp. 135-136.

Geographical aspects of the so-called Industrial-Scientific Revolution are evident.
Purs (1980, p. 365) describes that “...the Industrial-Scientific Revolution had
three phases that overlapped in various countries... and reflected the uneven
rate of diffusion, which was delayed in peripheral developing countries...”. The
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Table 4.1 Time delay measured by the performance of steam engines in industry (in hp) in 1900
per 1000 inhabitants

Countries time delay | Retardation index

behind Great Britain | Asynchronous Synchronous a = Synthetic coef-

t = years r = hp/1000 ficient of retardation
inhabitants

Russia/Great Britain | 86 156.2 13.43

Austria (Cisleithania) |41 134.6 5.52

/Great Britain

France/Great Britain | 27 118.2 3.19

Czechia/Great 24 108.2 2.60

Britain

Germany/Great 11 90.6 1.0

Britain

Explanations t = approximate delay behind Great Britain measured by combined performance
of steam engines per 1000 inhabitants; r = difference between combined performance of steam
engines per 1000 inhabitants; a = (r x t)/1000. Source Pur§ 1973a, b, p. 477

same was true for other modernization processes, namely in the case of Industrial
Revolution. Pur§ used the uneven spread of innovation during the Industrial
Revolution in selected European countries (including Czechia) to construct a
simple “retardation index” (see Table 4.1). This index is based on the combined
performance of steam engines (in horsepower) in industrial enterprises per 1,000
inhabitants in different countries. In this way, Purs identified how individual coun-
tries lagged behind Great Britain, the cradle of Industrial Revolution, and proved
that at least some historical processes can be measured rather exactly. Importantly,
the territory of present-day Czechia ranked second on this list—fact that confirms
its position as the “factory” of Austria-Hungary.

According to Pur§ (1973b), the Industrial-Scientific Revolution was com-
posed of three phases. The Industrial Revolution (also called First Industrial
Revolution by some Western historians) was the most important of all mod-
ernization processes and became the catalyst of further two phases: the so-called
Technical-Scientific Revolution (Second Industrial Revolution), and finally
Scientific-Technical Revolution (Third Industrial Revolution).

In Czechia, however, it was the Agricultural Revolution that influenced land
use and landscape changes most. Contrary to the so-called English Agricultural
Revolution (Kerridge 1968; Chambers and Mingay 1966), the former was based
on the transition from ley farming towards crop rotation system (Jelecek 1995,
2006). Consequently, fallow land as a factor of natural fertility became gradually
non-existent. Forage crops (clover, alfalfa) and legumes expanded significantly
as did potatoes and sugar beet. These changes allowed intensive animal farming;
consequently, animal husbandry as a whole rose significantly (including milk pro-
duction). Arable land could be cultivated in a more intensive way (deeper tillage,
more manure), and also the extent of arable land expanded through “invading” the
former meadows and pastures that were no longer needed.



54 4 Influence of Socio-Economic Conditions on Land Use

Fertilizers were gradually introduced (guano and potassium chloride at the
beginning, industrial fertilizers later) as were better tools, machines, and new tech-
nologies based on scientific research. These innovations were first applied on large
estates. The Agricultural Revolution in Czechia started in the second half of the
eighteenth century, intensified in 1850s and 1860s, and finally peaked in 1880s
when the innovations reached most agricultural businesses including small farms.

The territorial expansion of agricultural land reached maximum in 1860s and
1870s; in this period, less than 5 % of arable land lay fallow. Differential land rent
I kept increasing: regional differences of land fertility rose as did the importance
of geographical location (urbanization, transport).

Industrial Revolution is usually defined as transition from hand production
methods to machines and factories. It included introduction of new chemical
technologies (in Czechia 1820s and 1830s) and especially introduction of steam
engines, the true “engines of the Industrial Revolution”. The latter was accom-
plished between 1850s and 1870s. In the same time, the Industrial Revolution was
more or less completed also in Czechia: modern factories were already prevail-
ing in all key industrial sectors, including food industry (Pur§ 1973b, 1980). This
modernization was fuelled by expansion of railways that connected industrial cen-
tres with coalfields and deposits of other raw materials.

As serfdom has been abolished in 1848-1849 and agricultural productivity
kept increasing, more and more farmers were becoming jobless. Several rural
regions were relatively overpopulated (Fialova et al. 1996). New industrial enter-
prises were springing up in cities and towns where workforce was available; this
change initiated the large-scale migration from rural regions to urban areas—pro-
cess that has been in effect till present. General modernization and the influence of
Technical-Scientific Revolution (so-called second Industrial revolution; Pur§ 1980,
pp- 140-141) led to a special type of Technical-Scientific Agricultural Revolution
(compare Jelecek 1985, 1995, 2002, 2006—pp. 588-590).

The above-mentioned modernization secured enough food for the growing
non-agricultural population. With the exception of railways, steam engines could
not compete with other types of energy including electricity (transferred at long
distances) and combustion engines (in lorries, tractors). Production in general
(also agricultural production) was becoming more effective; the costs of produc-
tion, however, kept rising as well. The advancement of chemical industry brought
increased production and thus use of fertilizers; new factories (often located in the
fertile regions) produced modern agricultural machinery. This phase of Industrial-
Scientific Revolution started in 1870s and came to an end in 1945.

Box 4.2 The definition of technical-scientific revolution

“At the time the final phase of the Industrial Revolution was underway in
the most industrial countries of West and Middle continental Europe, a new,
technological and scientific revolution, began to develop, characterized by
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the use of electric power to drive machines, by combustion engines, by the
development of heavy chemistry, introduction of improved machines and
technological chemical processes in a number of the main industries, by
the beginning of formation, production of belt systems and a more exten-
sive use of scientific knowledge in production practice, for the purpose of
which companies began to expand their specialized laboratories and research
departments. The new development of economic forces was based on entre-
preneur organization in an increasing number of limited companies and
could be no longer controlled within the narrow limits of individual private
business of the period of free competition capitalism. The beginnings of the
technological and scientific revolutions, associated closely with the results
of the Industrial Revolution, became, among other things, the material base
for the transition from free-competition capitalism into the monopolistic
stage of capitalism.”

Source: Pur§ 1980, p. 140-141.

The Technical-Scientific Revolution in Czech agriculture has two different phases.
The first one was taking place in 1880s and 1890s. Crop rotation was typical;
more advanced machines (ploughs powered by steam engines, seed drills, har-
vesters, etc.) were being introduced as were fertilizers. Drainage systems helped
to improve productivity in large areas, scientific findings enabled new breed-
ing programmes. Electricity and combustion engines, however, were so far used
exclusively on large estates. It was the period of transition towards more effective
farming, based on differential land rent II. In many areas, forests were being cut
and lakes drained to provide space for new fields; fallow land became virtually
non-existent (Jelecek 1986, 1995, 2002, 2006—pp. 588-590).

The second phase of Technical-Scientific Revolution lasted from the turn of the
twentieth century till the end of 1940s. All the improvements and technological
innovations described above were increasingly used also by small farmers. The
use of fertilizers and machinery was essential and increased the natural fertil-
ity of soils. Pesticides were being gradually introduced. The spread of electricity
allowed night work, encouraged factory farming (large stables), processing forage
and other products within the farms.

The introduction of combustion engines and electricity brought fundamen-
tal changes to agriculture. Tractor as a universal farming vehicle delivering high
tractive effort was equally important for farmers as was steam engine in industry.
Tractors and electricity triggered mass use of machinery in agriculture since the
end of the nineteenth century, and especially in early twentieth century (Jelecek
1995, 2006—pp. 588-590).

As new technologies and farming innovations required a lot of funds, the
importance of the so-called intensification of differential land rent II has increased
more than differential land rent I (see Sect. 4.3). As a result, much of the capital
was invested into fertile regions where profits were realistic in short term. Thus,
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regional differences among the so-called agricultural production areas (Novdk
et al. 1925; Pur§ 1965, map 21b) were rising. Also the economic and social gaps
between great landowners and small farmers were widening. Many small farmers
were heavily indebted; of some help was the advance of cooperatives since the
end of nineteenth century that included—apart from classical cooperatives—also
sugar factories, milk factories, breweries, distilleries, slaughterhouses, etc. All
these businesses were abolished under Communism (1948-1989) and only few
re-established after 1990 as the privatization laws applied only to individuals.

The third phase of Industrial-Scientific Revolution is called “Scientific-
Technical Revolution” by Pur§ (1973b, 1980). It was based on advanced technolo-
gies that in many cases had originally been developed for the war industry and
included nuclear energy, mass spread of automation in industry (especially heavy
industry), expansion of plastic and new types of fuel, etc. This third phase started
in the end of World War II when scientific findings and inventions were gradually
applied to practical life (Pur§ 1973b, p. 369).

In the post-war Czechia (Czechoslovakia), the Scientific-Technical Revolution
was in progress under the conditions of Communist regime and Soviet domi-
nation. Since early 1990s, Czechia has experienced fast, largely uncontrolled
economic and social transformation that naturally influenced also rural areas.
Cooperatives and state-owned estates that had become consolidated during the last
phase of Communist regime, were transformed into large profit-oriented enter-
prises and usually took the form of limited companies. Any kind of return towards
small-scale farming did not materialize and the landscape patterns (typically with
vast fields) have not changed much either. The high proportion of cereals has
even increased since 1990; maize and rapeseed expanded significantly, includ-
ing highlands. Peripheral regions have become even more peripheral (Havlicek
et al. 2008). Farming as a whole faces stiff international competition including
subsidized products from other EU countries.

4.3 Basic Overview of Socio-Economic
Conditions in Czechia

The influence of social systems on landscapes and environmental changes
keeps rising. Some scholars argue that new geological era has already
started: Anthropocene, period in which humans form the main driving force.
Consequently, the role of social factors is more and more important when pro-
cesses of landscape changes are studied. This chapter deals with the role of
selected social and economic conditions on land use patterns in Czechia with spe-
cial emphasis on geographical location and transport infrastructure.

The core-periphery relations have been studied by a number of researchers
in the past; a whole array of approaches have been adopted. The dual, uncom-
plicated concept “core versus periphery” has been altered by introduction of the
term “‘semi-periphery” (Wallerstein 1979), and later also by the continuous idea
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of “pyramid of power”. In the latter concept, the terms “core” and “periphery” are
substituted with varying degree of centrality (Schuler et al. 1983). Havlicek et al.
(2005) have discussed in detail different approaches towards “centrality” as part of
the research focused on peripheral areas.

Regarding centrality and peripherality, the ideas of Hampl et al. (1987) are
followed in this publication. Centrality/peripherality of a region is understood
as their geographical location combined with the relative importance within the
whole social-geographical system. The degree of centrality/peripherality has been
defined in terms of:

1. distance from major cities and towns;
2. size and importance of the respective regions;
3. population density in the environs.

The “macro” factors, i.e. the location of major core areas and axes that form the
backbone of the whole system, play the most important role (Hampl et al. 1987).

Centrality and/or peripherality are typically linked to other parameters that may
influence land use patterns. Centrally located areas are the most attractive ones,
with the highest degree of human activities. The so-called metropolitan areas (in
Czechia currently all regional capitals and environs minus Jihlava) play the key
role (Hampl 2005). At present, especially the outlying parts of cities (urban—rural
fringe) are witnessing conflicts among different spatial functions due to unprec-
edented suburbanization, commercial development, and construction of new roads.
These processes influence deeply the existing land use structure.

Further away from cities, the fertile rural areas show much lower rate of land
use changes. Such landscapes remain rather stable, with a high proportion of ara-
ble land. Apart from the natural conditions, also the distance and accessibility of
markets (i.e. the second component of differential rent I) play an important role.

On the contrary, peripheral regions are characterized by low population den-
sity and rather traditional economic structure. Ongoing depopulation and high
unemployment are common; elderly and less educated people tend to live in such
areas. It should be distinguished between ‘“classic” peripheral regions (sparsely
populated frontier) and the so-called inner periphery (Musil 1988). The latter is
found namely near the regional boundaries. The lack of jobs in industry and ser-
vice sector in such areas results in higher-than-average proportion of farmers.
With respect to usually poor natural conditions, the peripheral regions usually
show higher proportion of arable land than expected (see the Vysoc¢ina example—
Kabrda 2004).

The so-called marginal regions form part of a different concept of space.
Andreoli et al. (1989) distinguishes among core, periphery, and marginal regions;
the latter are integrated into the existing system only at a very limited scale.
Military training areas, to a certain extent also national parks, and the former bor-
der zone (that existed under Communism along the Iron Curtain) can be labelled
as “marginal regions” in Czechia. Land use research in these areas, however, is
difficult due to methodological problems (too big Stable Territorial Units, large
proportion of “remaining areas”).
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Core=periphery relations

[ core areas
neutral

[T peripheral
® regional centre
/\/ regional border

Fig. 4.1 Core-periphery relations in Czechia. Source Hampl et al. (1987), simplified. Note
Core-periphery relations as of 1980; administrative boundaries as of 2013

Changing land use patterns with relation to centrality/peripherality was studied
by Mares and §tych (2005). Regions were sorted into three main classes: (1) core
areas, (2) neutral, and (3) peripheral (Fig. 4.1). This classification is based on the
1980 data; however, conditions in different regions have been changing over the
whole period 1845-2010.

4.3.1 Changes of Core-Periphery Relations
in the Framework of the Settlement System

Hampl (2005) and Hampl et al. (1987) define three main phases of the history of
Czech settlement system. The pre-industrial society was characterized by a very
low proportion of urban population and urban economy—vast majority of peo-
ple lived in rural areas and worked as farmers. Urban centres kept expanding and
shrinking without any clear tendency. Industrialization brought significant growth
of urban regions, hierarchically organized system of settlement structure came
to existence. Within the Industrial Age, Hampl (2005) distinguishes four basic
trends that led towards bigger and more important differences among urban areas
(including creation of metropolitan areas). Though the urban growth (in terms of
population) has slowed down or even stopped during the Post-Industrial Era, con-
centration of decision-making processes into the biggest cities continues. Such a
shift reflects the more general transition from (physical) concentration towards
concentration of relations that is typical for the current period (Hampl 2005).
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Sources CSU (2006), ArcCR 500 (2013)

The above-mentioned trends of settlement patterns have influenced also the
core-periphery relations in various Czech regions. The post-war transfer of Czech
Germans to Germany and Austria, namely from the border areas, was the single
most important event that affected the spatial structure of core-periphery rela-
tions. Many villages and small towns in the frontier perished (Kucera 2007) and
newcomers were few. Consequently, the centrally located Czech regions became
more important in terms of population. This fact is well seen in the chart showing
changes of population density in different regions (Fig. 4.2). Karlovarsky, Ustecky,
and Liberecky kraj (region) suffered badly from depopulation after World War
II. (For the overview of present administrative divisions of Czechia see Fig. 4.3).
On the contrary, the Ostrava region—with a lot of heavy industry encouraged by
the Communist regime—has experienced a significant population boom during
the period 1950-1975. In some regions, no major population changes have been
recorded (Vysocina, part of the inner periphery). In general, interregional differ-
ences increased over the time as the regional division of labour gradually grew.

The above-mentioned concentration of power and decision-making also influ-
enced the way of landscape utilization, as “...already the oldest written accounts
bring convincing proofs: the real ‘landscape makers’ have always been members
of the political, economic, and intellectual elite” (Matousek 2010, p. 315). As the
influence and power of urban/industrial population were steadily rising during
the so-called Second Industrial Revolution, decision-making processes ultimately
moved from rural areas to cities and towns (Matousek 2010). Technological and
scientific innovations then spread into peripheral regions through diffusion.
Hiigerstrand (1967) explained in detail the phenomenon of spatial diffusion in one
of his classic works “Innovation diffusion as a spatial process”.
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Globalization, foreign investments, and cross-border trade (including trade with
farming land) moved the decision-making processes to a higher hierarchical level
and to global economic centres. Consequently, changing land use patterns in a cer-
tain region may be affected by social and economic activities in another, rather
distant region. Such effects are called land use teleconnections (see for example
Haberl et al. 2009) and make land use studies even more complex. These telecon-
nections were made possible by cheap long-distance transport in the twentieth and
twenty-first centuries that allows easy transfer of various products on global scale.

4.3.2 The Effects of Transport Infrastructure on Land Use

The direct effects of the fixed installations like roads, railways, dams, terminals,
etc. on land use in general are rather small in terms of area—one can talk about
local changes only. Major roads, railways, etc., however, often bring new eco-
nomic activities into the given area and these may influence the land use structure
profoundly. It is not just a one-sided process: any boom of new economic activities
sooner or later requires new transport networks—see Matousek (2010). Though
the advance of railways in England was pushed by the needs of booming industry,
in Bohemia and Moravia railways were ahead of industrial development during the
first three decades (after the revolution of 1848/9). Such types of land use changes
are more important in terms of size (warehouses, depots, or commercial centres
are typical examples at present). From the land use perspective, it is an important
problem especially in the suburban zones in developed and developing countries
as the land in the environs of big cities is often of high quality—it is the same land
which sustained the urban population till recently. The above-mentioned processes
in the environs of Prague have been analysed by Spilkova and Sefrna (2010).
Railways and roads have gradually reached almost every single corner of the
country and have facilitated important changes of rural landscapes (and changes
of the whole primary sector). Local natural resources became linked to economic
core areas more intensively (Matousek 2010). The opening of local energy and
material cycles of the pre-industrial agriculture together with concentration/separa-
tion of different land use types on higher levels have been studied by the Austrian
school of social metabolism (Krausmann et al. 2003 and other authors; in Czechia
see Greslova-Kuskova 2013). It has been proved that increasing specialization and
division of labour results in more homogeneous land use structure in small regions,
and—on the contrary—in higher differentiation in the framework of large regions.

4.3.3 The Progress of Transport Infrastructure

Historically, the story of railways in Czechia can be divided into four phases
(see Fig. 6.7). Though the first part of horse-drawn railway connecting Ceské
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/\/ railway transit corridor

0

Fl;ag.)4.4 Network of major railways and roads (2013). Sources Database ArcCR 500 (2013);
SZDC (2013). Note In the case of railways, the figure shows the would-be state—many sections
have not been modernized yet

Budégjovice and Linz had been opened already in 1827, the really important
changes came later with the steam locomotives. The first modern railway line
on the Czech territory was opened in 1839, connecting Vienna and Breclav. All
major cities became interconnected by railways by 1854. The basic rail network
was finished in 1880. Later on, mostly short local and regional railways were built
including private narrow-gauged railways for special purposes (mines, forests,
sugar factories—see Fig. 6.8). A few more passenger railways were put into opera-
tion after World War I, especially in peripheral regions.

A number of railways have been electrified under the Communist regime; in
spite of that, the rail network was very outdated and pretty neglected in late 1980s.
Modernization of railways have become one of the important tasks since early
1990s. The government has defined four key lines (Fig. 4.4) to be modernized,
the work started in 1993. Constant lack of money caused delays; moreover, eco-
nomic priority is currently given to highways and trunk roads. Railways receive
only 37.8 % of the available transport funds (SEDI 2014).

The advance of modern roads in Czechia was much slower in comparison with
other economically developed countries. The basic network in early twentieth cen-
tury consisted largely of untarred roads that had been built before 1850. The boom
of tarred roads came only in 1930s. In the same period, the first plans to build a
major highway through the whole of Czechoslovakia were made. The work had
begun in 1939 and due to World War II it was suspended soon (1942). The idea of
a motorway linking Prague and Brno was renewed much later; it was finally put
into operation in November 1980 (Cihdk et al. 2013). Since 1990, the network of
motorways has expanded from 335 to 776 km; in the case of expressways it was
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from 209 to 458 km (Cihdk et al. 2013—Fig. 4.4). Compared to the western coun-
tries, the network of motorways remains inadequate.

The restoration of democracy and civil rights after 1989 brought real chances to
defend citizens’ rights also with respect of land use. A number of conflicting inter-
ests among different functions in the landscape (especially tensions between high-
way builders and conservationists) resulted in a number of long-term court cases:
the best known example is the—still unfinished—motorway between Prague and
Dresden across Central Bohemian Uplands.
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1. Ovod

Vyuzivani krajiny Ceska se ve dvacitém stoleti opakované ménilo predevsim
vlivem politickych zmén. Takovymi byly predevsim rozpad Rakousko-Uherska ¢i
pozemkova reforma v pocatcich Ceskoslovenského statu, dale pak zabor pohranici
a okupace iizem{ v dobé druhé svétové valky, nasledoval odsun ¢eskych Némcti, ko-
munisticky prevrat a s nim spojena kolektivizace zemédélstvi po roce 1948. Po roce
1989 probéhly rozsahlé procesy restituci, privatizace a transformace hospodarstvi
a celé spolenosti (Bi¢ik, Jele¢ek 2009; Bi¢ik a kol. 2010, Bi¢ik a kol. 2015). VSech-
ny tyto udalosti néjakym zptisobem pozménily vyuZivani krajiny Ceska a toho si
musime byt védomi pri hodnoceni vyvoje vyuziti krajiny v obdobi transformace,
tedy po roce 1989. Hustota zalidnéni a sidel a dlouhodobé vyuzivani krajiny vedly
a vedou k tvrdym stfetim funkeci vyZadovanych jednotlivymi uZivateli krajiny
v konkrétnim tzemi. Otevreni politické hranice Vychod-Zapad po roce 1989 a po-
stupné se integrujici Evropa vytvari specifické pozadavky spojené s vystavbou
komunikaci, rozvojem sluzeb, vyssi kvalitou bydleni, ochranou pfirody i novymi
pozadavky sportovnich aktivit. Ale ptida, resp. prostor, je v Evropé limitovana
a tyto dlouhodobé rostouci pozadavky na krajinu vytvareji stresy a problémy jak
v ochrané zbylych pFirodnich a pfirodé blizkych krajinnych systém?, tak v mistech
intenzivné vyuzivané kulturni krajiny. Situace Ceska ve vyuZivani krajiny byla
do zna¢né miry podobnd i dalsim postsocialistickym statim, kde doslo k navratu
trzni ekonomiky (Bariski, Bednarek 2008; Feranec a kol. 2000; Gabrovec, Kladnik,
Petek 2001; Grigorescu a kol. 2012, aj.). To je jeden z kli¢ovych diivodt zadvaZnosti
studia zmén vyuziti krajiny a krajinného pokryvu ve stfedni a jihovychodni Evropé.

Pravdépodobné druhym diivodem rostouciho zdjmu o studium krajiny z nej-
ruiznéjsich thld pohledu je uvédomeéni si vyspélé spolecnosti, ze k feseni aktu-
alnich problémt Zivotniho prostfedi, véetné globalni zmény klimatu, je nutné
pristupovat komplexné - s porozuménim krajiné a jejim zménam v ¢ase. To vedlo
v uplynulych cca 30 letech k prudkému nértstu poétu publikaci zabyvajicich se
vyzkumem vyuZiti ptdy (land use), vyzkumem krajinného pokryvu (land cover)
apodobnymi tématy, jak uvadi napt. Aspinall (2008) ¢i Balej (2012). Balej uvadi, Ze
v datab4zi Web of Science bylo pod pojmem land use (ndmi pouZivanym terminem
je vyuZiti krajiny) publikovano asi 228 ¢lanki v roce 1970, v roce 2000 jiZ 1350
a v roce 2010 dokonce 4 335. Podobn4 je situace i v databazi Scopus. Jesté strméjsi
narust vykazuje dalsi pojem Casto vyuzivany ve studiu krajinnych zmén, totiz
land cover (krajinny pokryv; Balej 2012). DtleZitym faktorem, ktery je nutné brat
do uvahy pti hodnoceni nartstajiciho zajmu o studium krajinnych zmén, je rozvoj
informacnich technologii zajistujicich velkou a riiznorodou zdkladnu dat, technik
a metod vyuzivanych k hodnoceni zmén krajiny.

Zatimco vétSina zemf{ svéta nema prili§ dlouhé ¢asové rady dat umoziujici
analyzovat vyuziti zemé, je stfedni Evropa v tomto sméru vyjimkou. Zde doslo
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predev$im na izemi Rakouska-Uherska (a spi$ v Predlitavsku) k pomérné po-
drobnému mapovani zajistujicimu relativné brzké zaloZeni evidence vlastnictvi
pudy a nemovitosti. To umoziluje analyzovat zmény ve strukture vyuZziti krajiny
za obdobi témér dvé sté let, byt pouze bilanénim zplsobem. Je nutné si uvédo-
mit, ze pravé poslednich 60 let zdsadné zménilo ¢eskou krajinu a zpasoby jejiho
vyuzivani. Pfed socializaci zemédélstvi bylo po¢atkem padesatych let minulého
stoleti na tizemi Ceska evidovéno na stovky tisic farma¥@. V roce 1989 bylo evi-
dovéno 1024 JZD (primérna velikost 2 561 ha), 174 statnich statk® (o priomérné
velikosti 6 261 ha). Ostatni subjekty (napt. vojenské a $kolni statky) vyuZivaly
cca 13 % zemédélské pidy. Tyto subjekty dohromady obhospodatovaly 99,6 %
zemédélské pidy - na zbytku pak hospodarilo 3205 samostatné hospodaticich
rolnikil (Zprava o stavu ¢eského zeméd&lstvi 1994). Po roce 1989 procesy restituct
a privatizace umoznily navraceni ¢i prodej pozemk asi 3,5 milionim starono-
vych a novych vlastnikd (Bi¢ik a kol. 2010). Tyto skuteénosti jsou zcela kli¢ové
pro pochopeni zmén ve vyuziti krajiny i pro ménici se kvalitu katastralnich dat.
Jde predevsim o neevidovany pohyb mezi ornou pidou a loukami ¢i pastvina-
mi (od roku 2000 sledovanymi dohromady jako trvalé travni porosty). V roce
2003, pred vstupem do EU, kromé prevedené orné piudy na trvaly travni porost
evidované katastralnim tradem bylo dalsich asi 300 000 ha zemédélské pady
hospodatsky nevyuzivano (Zprava o stavu zemédélstvi CR 2003). Jde o diisle-
dek ztraty socialistickych dotaci, odlisnych pozadavki spole¢nosti na intenzitu
a strukturu zemédélské vyroby, ale i obrovské rozttisténosti drzby ptidy pocat-
kem devadesatych let a také velkych rozdild mezi strukturou vlastnikd pady
a jejimi skuteénymi uZivateli (n4jemci).

Pravé nesoulad mezi daty evidence katastrdlniho Gradu a stavem v terénu
(podle jednotlivych evidovanych t¥id) n4s vedl k zdméru na tento stav zamé&tit
pozornost a analyzovat hybné sily, které k takovému stavu vedly, a také velikost
aregionalni strukturu takovych rozdild. Soustredili jsme pritom pozornost na Li-
berecky kraj a dvé tfidy - ornou ptidu a trvalé travni porosty - které tvori vice nez
90 % zemédélské pudy. To je hlavni cil tohoto prispévku, jimz zdroven chceme
ovérit redlnost zavért o dlouhodobém vyvoji struktury vyuziti krajiny z nami
pfipravené databdze LUCC Czechia (Bi¢ik a kol. 2013).

Tento prispévek prindsi detailni hodnoceni z hlediska vyuziti krajiny na drovni
katastralnich izemi, mezi nimiz nalezneme relativné vysokou variabilitu prirod-
nich podminek. Hodnoceni jejich vlivu je zde vénovéna velké pozornost. Uzemni
polarizaci zemédélstvi v zavislosti na prirodnich podminkach, tedy polarizaci
mezi intenzivnim zemédélstvim v tzv. super-produktivistickych regionech a ex-
tenzivni formou v tzv. post-produktivistickych regionech s méné priznivymi
podminkami (Marsden, Sonnino 2008), komplexné analyzoval v Cesku na tirovni
okresti Kone¢ny (2017). V literatute jsou obdobné rozlifovdny rovnéZ regiony se
slabou a silnou multifunkcionalitou (Wilson 2010; Koneény, Hrab4k 2016).
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Prirodni podminky reflektuje Spole¢na zemédélska politika EU, kterd mé v sou-
Casnosti vyrazny vliv na intenzitu zemé&délstvi a také na jeho rozmisténi (Kabrda,
Jan&ak 2007). Liberecky kraj jako celek nalez{ k oblastem s méné ptiznivymi p¥i-
rodnimi podminkami pro zemédélstvi - Krkonose, Jizerské a Luzické hory tvori
vyznamnou ¢st kraje. Horskymi oblastmi v Cesku se z pohledu geografie zemé-
dé&lstvi zabyval napt. Martinat (2008), souvisejici ekonomickou problematiku
rozebiraji Spi¢ka (2009) a Stolbov a kol. (2012).

Prirodni podminky samy o sobé nesta¢i k vysvétleni zmén ve vyuzivani krajiny,
je nutné je doplnit tzv. spole¢enskymi hybnymi silami. Prvorady vyznam zde m4
postsocialistick4 spole¢enskd transformace, kterd (véetné dopadi na zemédélstvi
a vyuZiti krajiny) probé&hla také v dalsich statech stfedni a vychodni Evropy. Vy-
razné nadpriimérny rozsah procesu zeméd&lské extenzifikace v (pod)horskych
oblastech Ceska ve srovnani s ostatnimi staty regionu ukazuje ptispévek Ferance
akol. (2017). Dals 8ir$i zahraniéni pfehled o extenzifikaénich procesech v zemé-
dé&lstvi a 0 opousténi pidy poskytuje Alcantara a kol. (2013).

Ze zahrani¢nich studif zamérenych na geograficky blizké horské regiony, které
jsou srovnatelnéjsi s izemim hodnocenym v tomto prispévku, 1ze jmenovat publi-
kace studujici zmény zemédélského vyuziti krajiny v Karpatském regionu. Jedna
se jak o studie dlouhodobych zmén jiZ od poloviny 18. stoleti (Munteanu a kol.
2014), tak ty zamétené na poslednich cca 30 let (Griffiths a kol. 2013, Baumann
a kol. 2011, Bucala 2015).

Alcantara a kol. (2013) dochézeji k zavéru, Ze instituciondlni a socioekonomické
hybné sily mély na prabéh zmén v jednotlivych zemich vétsi vliv nez biofyzikalni
vlastnosti izemi. Baumann a kol. (2011) dokonce ukazali, Ze lokalni podminky
mohou vést k iplnému obriceni béZného vztahu mezi kvalitou pfirodnich cha-
rakteristik a mirou opousténi pdy - v nizindch zdpadni Ukrajiny doslo k vyraz-
néjsimu opousténi pudy nez v oblastech s vy$§i nadmotskou vyskou a sklonitosti.

2. Metodika

Zpusob sestaveni databdze LUCC Czechia z dat katastralniho Gradu byl vicekrat
publikovéan (Bi¢ik a kol. 2010; Bi¢ik, Jele¢ek 2009 aj.). Tato databaze vyuZiti kra-
jiny umoznila dlouhodobé srovnani rozlohy jednotlivych sledovanych trid vyuziti
krajiny, analyzovat i strukturu vyuZiti krajiny ve srovnatelnych tizemnich jed-
notkach (SUJ). Pti préci s databézi jsme narazili na problém evidentnich rozdil
mezi databazi a skute¢nou rozlohou jednotlivych t¥id posuzovanych ve vybranych
modelovych srovnatelnych tzemnich jednotkach po roce 1990 a predevsim 2000.
Proto jsme se rozhodli analyzovat rozdily, ovSem nikoli podle srovnatelnych tizem-
nich jednotek (umoZiiujicich srovnéani struktury vyuZiti krajiny vice &asovych
horizont®), ale podle skuteéné rozlohy jednotlivych t¥{d podle katastrdlnich
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tizemi vedenych katastrdlnim dfadem (k 1.10.2017) a datab4zi LPIS (Land Parcel
Identification System; k 30.9.2017), zvanou té% podle jejich hlavnich modult ,re-
gistr pady”.

Struktura tfid obou datovych zdroji je prehledné shrnuta v tabulce 1. Tento
¢lanek je zaméreny na srovnani rozlohy tfid zemédélské pady v obou databazich.
Pro ovéreni rozdilt v katastralni evidenci a skute¢ného stavu v terénu podle LPIS
vychadzime ze srovnani 508 katastralnich tizemi v Libereckém kraji ve spravnim
¢lenénik 1.1. 2016 (ArcCR 500, verze 3.3).

LPIS je druhym informa¢nim zdrojem, s nimz pracujeme. Jde o geograficky
informaéni systém (GIS), ktery je tvofen primarné evidenc{ vyuZiti zemé&dé&lské
pady dle uzivatelskych vztahti. Vznikal na zakladé zakona ¢. 252/1997 Sb. o ze-
médélstvi na prelomu let 2003 a 2004, spustén byl 21. bfezna 2004. Cilem LPIS je
ovérovani tdaji v zddostech o dotace poskytované ve vazbé na zemédélskou pidu,
jednak financované ze zdroji EU nebo zajisténé z ndrodnich dota¢nich programd.
Postupné se ovsem nasly dalsi funkce, zejména vyuziti jako podkladu pro vedeni
evidenci o pouziti hnojiv, pastvy, pfipravkd na ochranu rostlin apod. Od roku 2009
byly do LPIS zavedeny nové druhy evidenci: krajinnych prvkd, umisténf objektd
hospodarstvi a také evidence obnovy travniho porostu.

Hlavnim rozdilem mezi datovymi zdroji je, Ze katastr eviduje i druhy pozemki
mimo zemédélskou ptidu, zatimco LPIS obsahuje podrobnéjsi ¢lenéni tfid zemé-
délské pudy. Tridy, které nemaji v daném datovém zdroji srovnatelny protéjsek,
jsou v tabulce 1 vyznaceny svétle Sedym podkladem. Nejvétsim rozdilem v kla-
sifikaci zemédélské puidy mezi katastrem a LPIS bylo pred rokem 2015 zafazeni
docasnych travnich porostil. Zatimco v katastru byly soucésti orné pidy, v LPIS
byly zahrnuty do travnich porosti (sice jako podkultura ,travni porost: ostatni*,
ale jeji vymeéra nebyla samostatné publikovéna). Pro zdiiraznéni tohoto rozdilu je
trida orné pidy zvyraznéna tmaveé Sedou barvou napri¢ klasifikacemi.

Pri srovnani vyuzivame data o vyuziti krajiny z katastralni evidence a data
LPIS za jednotliva katastralni Gzemi. Nasi prvni hypotézou je, Ze odlisnosti obou
databdzi jak v rozloze zemédélské pudy, tak orné pady a trvalych travnich po-
rostll v Libereckém kraji jsou silné z4vislé na prirodnich podminkach. Druhou
hypotézou je zvétSovani rozdilt mezi obéma databizemi v zavislosti na klesajici
vhodnosti prirodnich podminek pro zemédélské vyuziti v jednotlivych katastral-
nich Gzemich. Obé hypotézy vychazeji z vyrazné vertikalni ¢lenitosti kraje, kde se
nejnizsi polohy nachézeji spise v perifernich oblastech vii¢i hlavnimu centru kra-
je. Vzhledem k ¢lenitosti izemi a poloze jadra kraje se neprosadil vliv vzdalenosti
od centra - tedy jadra liberecko-jablonecké aglomerace. Zdkladni pozornost proto
vénujeme vybranym charakteristikdm prirodniho prostfedi: nadmorské vysce,
svaZitosti, produkéni schopnosti a ufedni cené zemé&délské piidy (jako syntetické
charakteristice ptirodnich podminek a ¢4ste¢né i podminek spolecenskych) a je-
jich vlivu na rozlohu t# sledovanych t¥id podle jednotlivych katastralnich Gzemi.
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Uvedené charakteristiky byly ziskdny nédsledovné. Primérnd nadmotska
vyska katastralnich izemi (v metrech) byla vypoéitdna z digitdlniho modelu
reliéfu, ktery je sou¢asti geografické databaze ArcCR 500. Jedn4 se o rastr s roz-
liSenim 100x100 metril. Priimérnd sklonitost (¢i svaZitost) katastralnich tizemi
(ve stupnich) byla vypoéitdna z uvedeného rastru pomoci néstroje Slope progra-
mu ArcMap. Utedni cena zemé&délské pidy (v K&¢/m?) je stanovovéna vyhlaskou
Ministerstva zemédélstvi, pouzita byla data k roku 1992. Ukazatel vychazi z bo-
nitovanych ptidné ekologickych jednotek, ale zahrnuje i ekonomicka kritéria. Je
obsazen v Datab4zi LUCC Czechia, spolu s praimérnou produkéni schopnosti pady
(vbodech od 0 do 100).

Vztah prirodnich faktort a vyuZiti krajiny byl jiz vicekrat analyzovén, pri-
nosem tohoto ¢lanku je hodnoceni rozdilti mezi dvéma datovymi zdroji (katastr
nemovitost{ a LPIS), véetné analyzy souvislosti téchto rozdilii pravé s pfirodnimi
faktory. Hodnoceni jednotlivych datovych zdroji samostatné pak slouzi k ovéreni
vysledkt predchozich studii. K hodnoceni byl pouZit predevsim Pearsontv kore-
la¢ni koeficient. ProtoZze v ptipadé podilt rozloh dvou ti'id mé soubor vysledkd sta-
tistické rozdéleni zna¢né vzdalené normalnimu rozdélent, byl pouzit Spearmantiv
koeficient poradové korelace. Statistické vypoclty probéhly v prosttedi R, verze
3.3.1. Hodnocenf sily asociace je ptevzato z publikace Hendla (2004): absolutni
hodnota korela¢niho koeficientu 0,1-0,3 (mal4 sila asociace), 0,3-0,7 (stfedni sila
asociace), 0,7-1,0 (velk4 sila asociace).

3. Analyza dat vyuziti krajiny podle vybranych pfirodnich charakteristik
3.1. Statistické zhodnoceni vlivu pfirodnich podminek na zemédélské vyuZiti krajiny

Sttedni sila asociace (tj. absolutni velikost korelaéniho koeficientu r je v rozmez{
0,3-0,7) byla zji$téna mezi ornou ptidou (dle katastru i LPIS) a véemi zkoumanymi
charakteristikami (viz tabulka 2). Potvrdila se nep#iméa z4vislost zastoupeni orné
pudy na pramérné nadmorské vysce, svazitosti i maximalnimu rozdilu nadmot-
skych vysek v katastrdlnim Gzemf; a naopak prima zavislost zastoupeni orné pudy
a pramérné Uredni ceny i pramérné produkéni schopnosti zemédélské pady.
Tedy, s rostouci nadmotskou vyskou (/rozdilem nadmotskych vysek/sklonitosti)
uzemi klesa podil orné ptidy na rozloze Gzemi. Naopak s rostouci tredni cenou
zemé&délské pidy (/produkéni schopnosti) stoupd i podil orné plidy na rozloze
katastralnich Gizemi. Na tirovni Ceska prokazal Stych (2007) v dlouhodobém sle-
dovani rostouci koncentraci jednotlivych t¥{d (pomoci indexu heterogenity, viz
Hampl 2000) do men&iho poé¢tu katastralnich dizemi.

Potvrdil se také silnéjsi vliv svazitosti nez nadmor'ské vysky, jelikoZ svazitost

Vevys

uzemi predstavuje vyznamnéjsi prekdzku pro pouziti zemédélské techniky,
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nezbytné pro zemé&délstvi primyslového typu (srov. Bi¢ik a kol. 2010). Nejvétsi
sila asociace vychézi v pripadech tfedni ceny a produkéni schopnosti, jako kom-
plexnich ukazatelti vhodnosti pfirodnich podminek pro zemédélské vyuziti. Sila
asociace je u dat katastru mirné vyssinez u dat LPIS - zejména v pripadé nadmor-
ské vysky a sklonitosti - ale v pripadé uifedni ceny je sila asociace témér shodna.

Detailnéjsi analyza ukazala, Ze i mezi katastralnimi izemimi s nejnizsi nadmot-
skou vyskou (to samé plati i pro sklonitost) najdeme takov4, kterd nemaji (témér)
z4ddnou ornou pudu; naopak katastralni izemi s nejvyssi primérnou cenou zemeé-
délské pady s nulovym podilem orné ptidy nenajdeme. Ve zvySené mire se toto
projevuje u dat LPIS, ktera zachycuji celkové méné zemé&délské (i orné) pidy nez
katastr, takZe obsahuji vice katastralnich tizemf s (témé¥) nulovym podilem orné
ptdy (viz sniZen sily asociace u nadmoi'ské vysky a sklonitosti).

Trvalé travni porosty (dle dat katastru) maji opa¢ny smér z4vislosti k p¥i-
rodnim podminkdm neZ orné ptda. S rostouci primérnou nadmotskou vyskou
(/svaZitosti) stoup4 také podil trvalych travnich porostli na rozloze tzemi. Sila
asociace je ale malé (v pfipadé svaZitosti opét mirné vy$$i nez u nadmot'ské vysky,
podobné jako u orné piidy); a naopak klesa s rostouci ufedni cenou zemédé&lské
pudy (opét relativné nejvyssi, stfedni sila asociace). V datech LPIS vak z4dny
statisticky vyznamny vztah nalezen nebyl (kromé& nep#imé z4vislosti k utedni
cené zemé&d&lské piidy - oviem na spodni hranici malé sily asociace). P¥{¢inou je
nelinearita zavislosti zastoupeni travnich porostl na prirodnich charakteristikach
(viz kap. 3.3.).

Vysledky za zemédélskou ptidu celkem (kter4 je z vétsi ¢4sti obvykle tvotena
ornou ptidou) jsou velmi podobné vysledk@im za ornou ptidu (zejména co se tyee
sméru z4vislosti). Niz${ hodnoty korela¢nich koeficientl jsou zplisobeny opaénym
smérem zavislosti u trvalych travnich porostd.

Vzajemné korelace mezi jednotlivymi prirodnimi charakteristikami jsou vy-
znamné a vykazuji st¥edn{ aZ velkou sflu asociace (viz tabulka 3). Pfi téchto hod-
notéach se ale stile mohou vyskytovat tizemf stejné primérné nadmorské vysky,

Tab. 3 - Pearsonova korelace mezi p¥irodnimi charakteristikami katastrélnich Gzemi Libereckého kraje

Rozdil nejvyssi Primérna sklo- ~ Primérna dfedni  Pramérna pro-
a nejnizsi nadmor- nitost cena zemédélské  dukéni schopnost
ské vysky pady zemédélské ptdy
Primérna nadmorska vyska 0,69 0,66 -0,68 -0,62
Rozdil nejvyssi a nejnizsi 0,69 -0,47 -0,43
nadmofrské vysky
Priimérna sklonitost -0,62 -0,56
Primé&rna Gfedni cena 0,89

zemédélské pady

Zdroj: vlastni vypocet
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Obr. 1 - Vztah mezi nadmofskou vy3kou a primérnou Gfedni cenou zemé&délské paidy katastralnich
Gzemi v Libereckém kraji. Zdroj: vlastni vypocet.

ale znaéné odli3né sklonitosti ¢i ceny zeméd&lské pidy (tj. existuji také katastralni
uzemi s opa¢nou kombinaci charakteristik, nez jaky je hlavni trend - napt. s rela-
tivné nizkou cenou zemédé&lské piidy v nizké nadmoiské vysce a naopak). Pokles
uredni ceny zemédélské ptidy neni se stoupajici nadmorskou vyskou linearni, ale
ve vy$§ich tiiddch nadmotské vysky (nad 500 m n. m.) se zpomaluje (viz obr. 1).
Podobné se zde zpomaluje i nartst sklonitosti.

3.2. Vliv pfirodnich podminek na rozdily rozsahu orné piidy a trvalych travnich porostii
podle katastru a LPIS

Déle bylo zkouméno, zda zjisténé rozdily mezi daty (tj. v zastoupeni tiid zemé-
délského vyuziti krajiny) katastru a LPIS statisticky vyznamné zaviseji na zkou-
manych pFirodnich faktorech - nebo zda maji vzajemné odchylky obou datovych
zdroji ndhodny charakter.

V pripadé orné pudy s rostouci nadmotskou vyskou i sklonitosti klesa rozdil
mezi jejim podilem na celkové rozloze evidovanym dle katastru a dle LPIS. Naopak
srostouci cenou i produkéni schopnosti zemédélské ptidy tento rozdil stoupd. Sila
asociace je vSak mald a pokles hodnoty rozdilt v méné priznivych podminkach
Ize vysvétlit tim, Ze se v téchto podminkach obecné nachazi méné orné pidy (viz
vyse), tudiZ i rozdily mohou nabyvat niz$ich hodnot.
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Rozdil mezi evidovanymi trvalymi travnimi porosty dle katastru a LPIS se zvét-
Suje s rostouci nadmorskou vyskou a sklonitosti, a naopak kles4 s rostouci itedni
cenou a produkéni schopnosti zemédélské pidy (tedy opa¢né ne v ptipadé orné
ptdy). Sily asociace jsou opét malé, s vyjimkou sklonitosti, kde vztah dosahuje
stfedni sily asociace.

Pri srovnavani zastoupeni jednotlivych trid vyuziti krajiny dle katastru a LPIS
pomoci jejich rozdilu jsme narazili na to, Ze pokud napt. podil orné piidy v hor-
$ich prirodnich podminkéch klesd, zdkonité klesa také maximalni moZny rozdil
mezi obéma datovymi zdroji. Pokud se chceme tomuto vlivu vyhnout, lze provést
srovnani pomoci podilu zastoupeni v obou databazich. Nevyhoda pouziti podilu
spoc¢iva v extrémnich hodnotach, které ziskdme, pokud je zastoupeni tfidy podle
katastru velmi nizké. Data s takovymi velice odlehlymi hodnotami nejsou vhodn4
k hodnoceni Pearsonovym korela¢nim koeficientem (¢asto dojdeme k vysledku, Ze
vztah nenf signifikantni), proto byl zde zvolen Spearmantiv koeficient potadové
korelace.

Zjisténé vztahy jsou v pripadé orné pudy a zejména zemédélské pady jako cel-
ku prukaznéj$i (nez kdyZ byl misto podilu pouZit rozdil mezi zastoupenim t#id
v katastru a LPIS). Pomér orné (i zemédé&lské) ptidy evidované dle LPIS na orné
(resp. zemé&dé&lské) ptidé evidované dle katastru kles4 s rostouci nadmotskou
vyskou i sklonitosti; a naopak tento pomeér roste s rostouci ifedni cenou a pro-
dukéni schopnosti zemédélské pudy. To znamend, Ze v izemich se zemédélsky
prihodnéjsimi podminkami nalezneme lepsi shodu mezi obéma datovymi zdroji.

Opacné situace nastala u trvalych travnich porostd, kde jsou vztahy pfi po-
uziti podilu méné priakazné nez pti pouZziti rozdilu mezi zastoupenim dle katastru
a LPIS. Viysvétleni je moZné hledat v nelinearité vztahu - zejména v pripadé tredni
ceny (viz kap. 3.3.). Pouzivané korela¢ni koeficienty jsou totiZ schopné zachytit
pouze linedrni (resp. monoténni) vztahy.

Také byl vyzkousen ukazatel rozpéti mezi nejnizsi a nejvyssi nadmorskou vys-
kou v katastralnim tizemi a hodnocen jeho vztah k zastoupeni t¥id vyuziti krajiny
podle katastru a LPIS (a k rozdiliim mezi nimi). Ve vét$iné pti{padi je sila asociace
mensi nez v pripadech nadmorské vysky a sklonitosti, nékdy dosahuje podobnych
hodnot sily asociace (a to spi3e jako nadmotska vyska). Také v pripadé pramérné
produkéni schopnosti zemédélské pady bylo dosazeno podobnych vysledki jako
u prameérné uredni ceny.

3.3. Vztah prirodnich podminek a zemédélského vyuziti krajiny v detailnim pohledu

Metoda vézanych (podminé&nych) primért (Bi¢ik, Kupkova 2002) byla pouZita
k dalsimu hodnoceni zastoupeni trid zemédélského vyuZiti krajiny ve vztahu

v

k prirodnim podminkdm. Korela¢ni koeficienty dokazi zachytit linedrni ¢i
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0br. 2 - Podil orné ptidy v katastralnich Gzemich Libereckého kraje dle Gfedni ceny zemédélské piidy
v roce 2017. Ve tfidé ,0,99 K&/m? a méné" zafazeno i 8 katastralnich dzemi byvalého vojenského
Gjezdu Ralsko. Zdroje: Katastr nemovitosti, LPIS.

monoténni vztahy, ale diky metodé vazanych primért miuzeme presnéji zhod-
notit charakter téchto vztahii. Metoda je zalozZena na rozdéleni hodnot vybraného
prirodniho faktoru do tfid. Zvolena byla Gtredni cena zemédélské ptdy jako kom-
plexni ukazatel vhodnosti pfirodnich podminek pro zemédélské vyuziti izemi.
Nésledné jsou srovnavany podily t¥id zemédélského vyuziti krajiny na celkové
rozloze katastréalnich izemi spadajicich do dané t¥idy (dle obou zdrojii dat, véetné
jejich vzajemného poméru).

Zajimavé vysledky prinasi obrazek 2, ktery zachycuje podil orné ptidy podle
uredni ceny zemédélské ptdy a také pomér mezi hodnotami souboru podle ka-
tastralni evidence a LPIS. Katastr i LPIS zachycuji vyrazny a jednoznaény narust
zastoupeni orné pudy s rostouci ufedni cenou. Je zfejmé, Ze soubory katastri
s niz§i cenou zemédélské ptudy vykazuji velky rozdil mezi obéma soubory dat.
Znamen4 to tedy, Ze majitelé/uzivatelé zemédélského ptidniho fondu zhruba po-
lovinu méné kvalitni orné piidy (v t¥idach Gfedni ceny do 4 K&/m?) nevyuZivaji
jako ornou (dle LPIS). Otazku, zda jsou tyto pozemky vyuZivany jako trvalé travni
porosty, z téchto podkladii nemtizeme zhodnotit. Od Grovné 4 K¢/m? vykazuji tri
znazornéné tridy katastralnich izemi zvySujici se podil vyuzivanych pozemki
orné piidy od necelych 70 % aZ po 98 % u nejkvalitn&jsich pozemkii (nad 6 K&¢/m?).
Protoze jsou jednotlivé t¥idy kvality zemédélské pudy rtizné pocetné, je vysledna
trovenl vyuziti orné pady (tedy pomér evidované a skute¢né vyuzivané pady,
na kterou jsou pobirdny dotace) na tirovni 62 %.
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0br. 3 - Podil trvalych travnich porostd v katastrélnich Gzemich Libereckého kraje dle Gfedni ceny
zemédélské ptidy v roce 2017. Ve tfid& 0,99 K¢/m* a méné“ zafazeno i 8 katastralnich Gizemi byvalého
vojenského Gjezdu Ralsko. Zdroje: Katastr nemovitosti, LPIS.

Pokud bychom méli toto hodnoceni generalizovat, pak je mozné shrnout stav
do nésledujictho tvrzeni: Uzivatelé orné pidy jednaji v souladu s ekonomickymi
zdkonitostmi, nebot vyuzivaji podstatné intenzivnéji pozemky s vyssi kvalitou vy-
jadfenou vyssi cenou ZPF. Vzhledem k dostatku vyprodukovanych plodin v Cesku
i celé Evropé jde o pragmatické zhodnoceni efektivnosti hospodateni v oblastech
horsich pfirodnich podminek.

Nelinearni podstatu vztahu zastoupeni trvalych travnich porostii a Gfedni
ceny zemédélské pudy zachycuje obrazek 3. Nejvyssich zastoupeni je dosaZeno
v tfidach 1,00-3,99 K¢/m?. V nizsi i vyssich cenovych tfiddch pak zastoupeni
travnich porostii klesa. Velmi vyrazné se nelinearita projevuje také v poméru
evidovanych trvalych travnich porosti dle LPIS vici katastru. Zatimco v ce-
novych t¥idach 2,00-4,99 K¢/m?® je v LPIS evidovana dokonce vétsi rozloha nez

vwr Vv

v katastru, v niz8ich ale i vy$sich cenovych t¥idach tento pomér vyrazné kle-
sa - az na 41 % u nejkvalitnéjsi ptidy. Na prvni pohled ponékud necekané zjisténi
(ohledné poklesu u nejkvalitné&jsi pidy) ma podle naseho nazoru diivod v tom,
Ze na nejurodnéjsich katastrech v nejnizsich polohach dochazi ke stfetu funkce
obytné, obsluzné, dopravni a funkce intenzivniho rolnictvi (Bi¢ik a kol. 2015),
coz se projevuje i v Libereckém kraji. Kvalitni orné ptida se v zdzemi mést stava
zdrojem pro vystavbu, ale nez k ni dojde, je t¥eba i nékolik let takovy pozemek
evidovany katastrem nemovitosti jako trvaly travni porost, i kdyz funkéné jde

o pozemky opusténé, samovolné zarustajici, nevyuzivané, na nichz se po urcité
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Obr. 4 - Podil zemédélské ptidy v katastralnich Gzemich Libereckého kraje dle dFedni ceny zemé-
délské pady v roce 2017. Ve tFidé ,0,99 K&/m? a méné“ zafazeno i 8 katastrélnich Gzemi byvalého
vojenského Gjezdu Ralsko. Zdroje: Katastr nemovitosti, LPIS.

s~z

dobé (pokud nejsou brzy pro vystavbu vyuZity) vytvaii ,nové divo¢ina“ (Lipsky
2010 a dalsf).

Vétsi rozlohu evidovanou dle LPIS nez podle katastru ve ,stfednich cenovych
tridach”je mozno vysvétlit tim, Ze pfevod pozemkd zpravidla orné pidy, pfestoze
jsou vyuzivany jako trvaly travni porost, nebyl na katastralnim Gfadu dosud rea-
lizovén. Naopak v nejnizsich cenovych tiidach zemédélské pidy (typicky v hor-
skych oblastech) mohly byt nékdejsi louky a pastviny (stdle evidované v katastru)
jiz opustény, pfipadné zalesnény (z4mérné & prirozenou sukcesi). Podstatné je, Ze
u trvalych travnich porosti jsou rozdily mezi obéma evidencemi vyrazné mensi
nezu orné pudy. Vihrnu se tento pomér pohybuje asi na 94 % pfi podilu této t¥idy
na rozloze kraje cca 20 %, coz predstavuje rozdil nepatrny.

Zastoupeni zemédélské pudy celkem na celkové rozloze v podstaté jednozna¢né
stoupa s rostouci utedni cenou dle katastru i LPIS, coz plati i pro podil evidované
zemédélské piidy podle LPIS viiéi katastru (viz obr. 4).

3.4. Uzemni aspekty zemédélského vyuziti krajiny dle dat katastru a LPIS
Vymeéra orné pidy v Libereckém kraji podle dat katastru je vyrazné vyssi nez podle

LPIS. Podle LPIS spad4 do nejvy3sich t¥id (podilu orné piidy na celkové rozloze)
mnohem méné katastralnich Gzemi nez podle dat katastru. A naopak podstatné
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vice katastralnich izemi m4 podle LPIS méné neZ 2% zastoupeni orné pudy. Pri-
nosem kartogramu oproti predchozim metodam je, Ze miizeme srovnat prostorové
vzorce zastoupeni jednotlivych tfid vyuZiti krajiny. V pripadé zastoupeni orné
pudy jsou prostorové vzorce podle obou zdrojii dat relativné podobné. Vzhledem
k omezenému rozsahu tohoto prispévku neuvadime samostatné kartogramy orné
pudy podle katastru a LPIS, ale zatazujeme kartogram, ktery vyjadfuje rozdily
v procentnich bodech podle jednotlivych katastralnich tizemi (obr. 5). Nejvétsi
rozdily nachazime na Frydlantsku, lezicim v periferni poloze, déle na Liberecku
av okoli mésta Cesk4 Lipa - tedy zejména v severozapadni ¢4sti Libereckého kraje.
V nékolika katastralnich tzemich je vyméra orné pady vyssi podle LPIS neZ po-
dle katastru, ale tato izem{ jsou nahodile rozptylend po celém kraji (nelze u nich
vysledovat Z4dny prostorovy vzorec).

Na rozdil od orné pudy, jejiz rozloha evidovana v katastru je podstatné vyssi
nez jeji rozloha dle LPIS, je celkova rozloha trvalych travnich porost podle obou
zdroji podobna. Lepsi shodu obou zdroju v pripadé trvalych travnich porosta
lze zfejmé prisoudit snaze ziskat dotace na zatravnéni orné pudy. Pfi pohledu
na rozmisténi travnich porostt v rdmci kraje vsak nachdzime odli$nou prostoro-
vou strukturu (obr. 6). Zatimco z dat katastru vystupuje oblast vy$§iho zastoupeni
travnich porostdl ve vychodni ¢4sti kraje (zhruba mezi mésty Jablonec nad Nisou
a Jilemnice, tj. v podhti# Jizerskych hor a Krkono$), v datech LPIS je tato oblast
méné vyraznd, a naopak dominuje pés pti severozdpadnim okraji kraje (procha-
zejici Frydlantem a Ceskou Lipou).

Zejména tato druha zminénd oblast dobte koresponduje s oblasti, kde je dle
katastru evidovino podstatné vice orné piidy nez v LPIS. Zfejmé se tedy jednd
o katastrem nepodchycené zmény vyuziti z orné pidy na trvalé travni porosty.
Zaroven se jedna o oblast, kde probéhly i podle samotnych katastralnich dat nejdy-
namic¢téj$i zmény (srov. obr. 8).

4. Diskuse

Rozsah zemédélské pudy Libereckého kraje v datech LPIS ¢inf 78,4 % vyméry evi-
dované katastrem (bez t¥idy zahrad). Stale tak pokratuje dopliiovani dat (resp.
registrace dal§{ obhospodatované ptidy) do evidence LPIS, nebot uvedeny podil
v nami drive analyzovanych datech k roku 2012 ¢inil pouze 76,8 %. Nejvétsi ab-
solutni rozdily mezi obéma zdroji dat nalezneme v podhorskych oblastech. To
souvisi patrné se skute¢nosti, Ze ve svazitych Gzemich ve vy$ce 400-700 metra
nad motem byla v transformaé¢nim obdobi stile jesté zachovdna zemédélska ptida
ve vétsim rozsahu, takZe zmény, které zde probéhly jak u orné ptidy, tak u trvalych
travnich porostd, jsou rozsahem vétsi nez ve vy$sich nadmort'skych vyskach, kde

v

zemédélsky pudni fond zanikl jiz dfive. Tuto skuteénost nejlépe odrazi tzemi
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okresu Jablonec nad Nisou a nékteré ¢asti okresu Ceska Lipa, tedy predevim
oblasti svahti Jizerskych a Luzickych hor.

Také z hlediska urodnosti ptidy podle ufedni ceny za m? jsou rozdily v rozsa-
hu zemédélské pady obou databazi velké. Podle LPIS je v katastralnich tizemich
s uredni cenou pod 2 K¢/m? vyuzivano jen asi 59-68 % zemédélské pudy proti
datim uvedenym v katastralni evidenci. U katastralnich tizem{ s Grodnymi pa-
dami (cena zemé&d&lského ptidniho fondu vétii nez 6 K¢/m?) je oviem vyuZiti vyss,
pohybuje se na cca 87 % proti datim evidence katastru nemovitosti. U dalsich
skupin podle ceny zemédélské pady se podil skute¢né vyuzivané piady pohybuje
kolem 79-83 %. Celkové l1ze Fici, Ze tiroveni hodnot celého kraje z hlediska poméru
zemédélské pudy registrované LPIS a katastralnf evidenci ,srazi“ nejméné drodnd
katastralni izemi (do 1 K&¢/m?).

Mtzeme tedy shrnout do pomérné jednoznaéného zavéru: Cim vyssi je Groveri
uredni ceny ZPF v daném katastralnim tizemdi, tim jsou mensi rozdily ve vymeére
zemédélské ptidy mezi daty LPIS a evidence katastralnfho Gradu. Znamen4d to
tedy, Ze uzivatelé zemédélského pidniho fondu reagovali na probihajici ekono-
micko-socidlni zmény v Cesku tak, Ze nejvétsi ubytky rozsahu zemédélské pidy
a proména struktury zemédélského pidniho fondu (ale i celé zemé&délské pro-
dukce) se realizovaly na tizemi s nejniZ3i kvalitou zemédé&lského ptidniho fondu?
Takovy predpoklad je nutné ovérit. Proto jsou niZe analyzovany zmény rozsahu
sledovanych t#{d (zemé&dé&lsk4 ptida, orné ptida a trvalé travni porosty) mezi roky
1990 a 2017.

Pro celkové zhodnoceni strukturdlnich zmén vyuziti krajiny pouzivame ty-
pologii zaloZenou na vyhodnoceni nartistu (véetné stagnace) ¢ tbytku rozlohy
t¥ sumérnich ti¥{d vyuZiti krajiny: zemé&dé&lsk4 piida, lesni a jiné (tj. zastavéné,
ostatn{ a vodni). Znaménkem ,+“ je oznacen nar@ist, znaménkem ,-“ Gbytek
dané sumarni tfidy a vysledkem je Sest moznych typt vyvoje v letech 1990 az
2017 (obr. 7). Dominuje typ, ktery predstavuje ubytek zemédélské ptdy a nartist
lesnich a jinych ploch, zaujim4 témé¥ polovinu izemi kraje (46 %). Tento typ je
rovné? nej¢astéjsim na celém tizemi Ceska, v tom je tedy vyvoj v Libereckém kraji
podobny celostatnimu trendu. Na rozdil od celého Ceska je v kraji druhym plodné
nejrozsahlej$im typem nérist zemédélské pudy a lesnich ploch a pokles jinych
ploch. Je to predevsim kviili zméndm na rozsahlém tizemi byvalého vojenského
Ujezdu Ralsko, které jsou vysledkem administrativniho zdsahu. Zrusenim vojen-
ského Gjezdu byly vycvikové ,ostatni plochy” prevedeny na ,civilni“ druhy pozem-
ki - tedy ponejvice na lesni plochy a trvalé travni porosty. Ponékud prekvapivé
zatazeni ¢asti Krkonos k typu s bytkem lesnich ploch ukazuje na slabinu této
typologie - nezohlediiuje intenzitu sledovanych procesti. V tomto pripadé se jed-
na o ubytek lesnich ploch v fddu jednotek hektarti v izemich o rozloze 3 000 ha
a vice. Je tedy nutné kombinovat vysledky typologie s dal$im ukazatelem (srov.
obr. 8).
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K posouzeni intenzity promény ve vyuziti krajiny vyuZivime index zmény
(obr. 8). Ten udéva podil tzemi v jednotlivych SUJ, na nich? doglo mezi dvéma
¢asovymi horizonty ke zméné t¥id (bliZe viz Bi¢ik a kol. 2010 aj.). Je nutné si
uvédomit, ze pracujeme s bilanénimi daty za celé izemi SUJ a redlny pohyb mezi
tfidami rizného vyuziti v terénu je vzdy vyssi! Podle indexu zmény predstavuje
Liberecky kraj jako celek tizemi s nejvétsim pohybem mezi t¥idami (podle katas-
tralnich dat). Tyto zmény se pohybuji v pribéhu analyzovanych sedmadvaceti let
na tirovni 6 a vice procent piedevsim na Frydlantsku az Ceskolipsku (pas na se-
verozipadé kraje) a na Zeleznobrodsku. Naopak nejmensi zmény vykazuji spise
horské oblasti (Jizerské hory, Krkonose a dalsi), kde zékladni zmény probéhly jiZ
drive pred rokem 1989.

Podstatnym divodem téchto zmén byla predevsim ztrata dotaci z dob pred ro-
kem 1989, které dlouhodobé konzervovaly vyssi intenzitu zemédélského vyuziti
krajiny (a tedy i vy$8i podil orné a zeméd&lské ptidy, neZ odpovidalo danym p¥irod-
nim podminkdm). Druhym dfivodem je od poloviny devadesatych let nartstajici
konkurence na trhu se zemédélskymi produkty, kdy se vyrobcim nevyplati vklady
do rostlinné vyroby, nebot ve vysledku sotva pokryvaji vyrobni ndklady, a navic
mnohym schdaz{ jistota odbéru sklizené produkce. Proto v oblastech s hor§imi
podminkami do$lo v pribéhu poslednich sedmadvaceti let k opousténi orné ptdy,
k jejimu ¢aste¢nému prevodu do tridy trvalych travnich porostt - a pokud farmar
chce dale hospodarit, je nucen restrukturalizovat produkei spise na Zivo¢isnou
vyrobu, a to predevsim vypasem stéle vétsich ploch trvalych travnich porosti.

5. Zavér

Cilem ¢lanku bylo zhodnotit rozdily mezi dvéma hlavnimi datovymi zdroji o zemé-
délském vyuziti krajiny Ceska: katastrem (evidujicim jednotlivé pozemky a jejich
vlastniky) a registrem ptidy, LPIS (evidujicim dily ptidnich bloki a jejich uZivate-
le). Motivaci k tomu byl velky rozsah hospodéa¥sky nevyuzivané zemédélské pidy,
ale stéle evidované katastrem nemovitosti, zminovany jiz ve Zpraveé o stavu zemé-
délstvi CR 2003; a déle neevidované zmény zejména mezi ornou piidou a trvalymi
travnimi porosty, zji§téné v detailnich p¥ipadovych studiich (Bi¢ik a kol. 2015).
Hodnoceni (na urovni katastrélnich tizemi) se zamé&¥ilo na velikost a regionaln{
strukturu uvedenych rozdilt a na analyzu p¥irodnich charakteristik (nadmotska
vyska, svazitost, produkéni schopnost a ifedni cena ptdy), které tuto strukturu
podstatné ovliviiuji. Ufedni cena zemédélské ptidy predstavuje syntetickou cha-
rakteristiku podminek pfirodnich a ¢astecné i spolecenskych.

Na zvoleny cil navazuji dvé hypotézy: (1) odli¥nosti obou datab4zi jak v rozloze
zemédélské pudy, tak orné piidy a trvalych travnich porostl v Libereckém kraji
jsou silné z4vislé na p¥irodnich podminkéch; (2) rozdily mezi obéma databdzemi
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se zvétSuji v zavislosti na klesajici vhodnosti prirodnich podminek pro zemédélské
vyuziti v jednotlivych katastralnich izemich.

Podil orné piidy na rozloze katastralnich uzemf (dle katastru i LPIS) vykazuje
stiedni silu asociace se viemi ukazateli pfirodnich podminek (pouZit Pearsontv
korelaéni koeficient). Nejvy33i sily asociace byly zaznamenény v piipadech kom-
plexnéjsich ukazateld: ifedni ceny a produkéni schopnosti zemédélské pady. Stejné
tak je tomu u zemé&délské piidy celkem (z vét3iny tvofené ornou ptidou). Na druhou
stranu, podil trvalych travnich porostl (dle katastru) m4 jen malou sflu asociace
s ptirodnimi podminkami; dle LPIS nenf vztah signifikantni (kromé tfedn{ ceny
zemé&d&lské pidy, kde vysla stfedni sila asociace dle katastru a malé dle LPIS).

Ke srovnani dat katastru a LPIS pomoci poméru podilt jednotlivych t¥d (na
rozloze katastralniho izemi) a jejich vztahu k p¥{rodnim charakteristikdm byl po-
uzit Spearmantiv koeficient poradové korelace. Také zde byla u orné a zemédélské
pudy zjisténa stredni sila asociace s témér vSemi prirodnimi charakteristikami.
To znamena, Ze v Uzemich se zemédélsky prihodnéjsimi podminkami nalezneme
lepsi shodu mezi obéma datovymi zdroji a naopak. V pripadé trvalych travnich
porosti byla zjisténa pouze mal4 sila asociace s pfirodnimi podminkami. P¥i¢inou
nizkych hodnot asociace je nelinearita vztahu zastoupeni trvalych travnich poros-
ti s kvalitou p¥irodnich podminek, coZ bylo zjisténo metodou vdzanych (podminé-
nych) primért. To plati pro data katastru, LPIS i jejich vzdjemny pomér (obr. 3).

Dal$im zjisténim je skute¢nost, Ze regiondlni vzorec rozmisténi orné a zemé-
délské pudy je podle obou databazi velmi podobny. Data LPIS vSak vykazuji pod-
statné niz$i rozlohy téchto trid. Pokud budeme hodnotit dalsf tfidu zemédélského
pudniho fondu, tedy trvalé travni porosty, zjistime, Ze regionalni struktura se
podle obou databazi dosti odliSuje - prestoZe celkové zastoupeni této tridy podle
katastru a LPIS je mnohem podobnéjsi nez u orné ¢i zemédélské ptdy. Nejvétsi
absolutni rozdily mezi daty katastru a LPIS nachazime v podhorskych oblastech
(cca 400-700 m n. m.). Zde byla v transforma¢nim obdob{ stale je$té zachovéna
vétsi vymeéra zemédélské pudy, takze zmeény, které zde probéhly, jsou rozsahem
vétsi nez ve vyssich nadmorskych vyskach, kde zemédélsky ptidni fond zanikl jiz
di{ve. Posouzeni intenzity promény ve vyuZiti krajiny v obdob{ 1990-2017 (pomoci
indexu zmény na zékladé katastralnich dat) ukézalo, Ze oblasti s nejintenzivné;jsi-
mi zménami do zna¢né miry koresponduji s oblastmi, v nichZ se nachizeji nejvétsi
rozdily mezi daty katastru a LPIS (srov. obr. 5 a 8). To podporuje piedpoklad za-
staravani katastralnich dat o vyuziti krajiny.

Obdobné vztahy, které byly zjistény na prikladu Libereckého kraje, patrné plati
ivjinych regionech Ceska. P¥i zobecnéni je tfeba oviem vzit v ivahu, Ze Liberecky
kraj byl vybran zdmérné, jelikoZ jde o kraj s nejvyssi intenzitou promény vyuziti
krajiny v obdob{ po roce 1989 (méfeno indexem zmény). V jinych regionech byly
zmény podstatné men3{ (zejména v Kraji Vysoéina i dalgich). Ob& ovéfované hy-
potézy také vychazeji z vyrazné vertikalni ¢lenitosti kraje, kde se nejnizsi polohy



ZTRATY ZEMEDELSKE PUDY PO ROCE 1990 V LIBERECKEM KRAJl 275

nachdézeji spise v perifernich oblastech vi¢i hlavnimu centru kraje. V jinych
krajich tedy mtze socioekonomickd exponovanost iizemi hrat vyznamnéjsi roli
v regiondlnim vzorci zmén vyuziti krajiny, nez je tomu v Libereckém kraji. Kromé
prirodnich podminek ovliviiujicich regionalni vzorec rozdilt Ize jako spolecenské
hybné sily zjisténych rozdilt uvést ztratu socialistickych dotaci, odli$né pozadavky
spole¢nosti na intenzitu a strukturu zemédélské vyroby, nartstajici konkurenci
na trhu, ale i obrovskou roztri$ténost drzby pudy poc¢atkem devadesatych let a jeji
diametralni odli$nost od uZivatelské struktury. Hodnoceni lze zobecnit takto: UzZi-
vatelé orné pudy jednaji v souladu s ekonomickymi zdkonitostmi, nebot vyuzivaji
podstatné intenzivnéji pozemky s vy$§i kvalitou (vyjadfenou napt. vy$si cenou
zemé&dé&lského ptidniho fondu). Vzhledem k dostatku vyprodukovanych plodin
v Cesku i celé Evropé jde o pragmatické zhodnoceni efektivnosti hospodateni
v oblastech s hor§imi prirodnimi podminkami.
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SUMMARY
Agricultural land losses after 1990 in the Liberec Region

In the early 1950s, before the collectivization of Czechia’s agriculture, there were hundreds of
thousands of farmers. In 1989, there were 1,024 agricultural cooperatives, 174 state farms, and
other holdings. In all, they farmed 99.6% of agricultural land, while the rest was managed by
3,205 private farmers (Green Report 1994). After 1989, the processes of return of property and
privatization enabled the return or sale of land to about 3.5 million former and new owners
(Bi¢ik et al. 2010). These facts are quite crucial in order to understand changes in landscape use
and also the changing quality of the cadastral data.

What primarily matters, is the unrecorded movement between arable land and permanent
grassland. In 2003, before entry into the EU, along with arable land converted to permanent
grassland, registered in the Cadastre of Real Estate (CRE), another roughly 300,000 hectares of
agricultural land were not used economically (Green Report 2003). This disharmony between
the data of the records kept by the Cadastral Office and the state in the terrain prompted us to
focus our attention on this state of affairs and to analyze the driving forces that brought it about,
as well as the size and regional structure of such differences.

This article focuses on a comparison of the area of the individual classes of agricultural land
in the CRE and the LPIS (Land Parcel Identification System) databases, arising from a com-
parison of 508 cadastre units in the Liberec Region. Our first research assumption is that the
differences between both databases in the area of agricultural land, arable land, and permanent
grassland strongly depend on natural conditions in the Liberec Region. According to the second
assumption, there is a growing difference between the two databases depending on the declining
suitability of natural conditions for agricultural use in individual cadastre units. Consequently,
our attention is devoted to selected characteristics of the natural environment (the altitude, the
slope, the official price of agricultural land and the productive potential of land).

A statistical evaluation made, using the Pearson correlation coefficient, found out that there
is a medium strength of association between the proportion of arable land in the total area of
a cadastre unit and all the observed characteristics. The method of conditional means (Bié¢ik,
Kupkova 2002) was used for more accurate evaluation. Both the CRE and the LPIS record a
significant and clear growth in the proportion of arable land along with a rising official price.

If we are to make a generalization of the evaluation, one can summarize the state of affairs
into the following argument: arable land users act in accordance with economic regularities
since they use, in a substantially more intensive way, the land with a higher quality, as expressed
by a higher price of agricultural land resources. Given the sufficiency of produced crops in
Czechia and the whole of Europe, this is a pragmatic evaluation of farming efficiency in the
areas with inferior natural conditions.

The relation between the proportion of permanent grassland and the official price of agri-
cultural land is non-linear. At first look, this may be a somewhat unexpected finding. In our
view, it is due to the fact that in the areas with most fertile soils, there is a conflict between the
residential, service, transport and intensive-farming functions (Bi¢ik et al. 2015). Quality arable
land in the urban hinterland is becoming a source for development, but before it may start, a
land plot in question may be registered as permanent grassland even for several years by the
CRE. After some time, it creates a “new wilderness” (Lipsky 2010 and others). By contrast, in the
lowest price classes of agricultural land (typically in the mountain areas), the former grassland
may have been abandoned or reforested.
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In essence, the proportion of agricultural land in the total area clearly rises along with the
growing official price according to both the CRE and the LPIS. One can find the biggest absolute
differences between the two data sources at the foothills, where agricultural land was preserved
in a large extent up to the transformation period.

In order to evaluate the intensity of land use transformation, an index of change was applied.
In the course of the analyzed 27 years, these changes have ranged on the level of 10+ percent
especially in the Frydlant-Novy Bor area. These changes were largely due to the loss of subsidies
from the era before 1989, which had been conserving the higher intensity of agricultural use of
the landscape. The second reason is that, since the mid-1990s there has been increasing market
competition. It is not profitable for farmers to invest in plant-growing because this eventually
hardly covers the production costs. On the other hand, the smallest changes can be seen in the
mountainous areas where the essential changes already occurred before 1989.

Fig.1 Relation between altitude (x axis) and average official price of agricultural land (y axis)
of cadastre units in the Liberec Region. Source: own calculation.

Fig.2 Proportion of arable land (y axis) in cadastre units of the Liberec Region according
to the official price of agricultural land (x axis) in 2017. KN - Cadastre of Real Estate,
LPIS - Land Parcel Identification System.

Fig.3  Proportion of permanent grassland in cadastre units of the Liberec Region according to
the official price of agricultural land in 2017. KN - Cadastre of Real Estate, LPIS - Land
Parcel Identification System.

Fig.4 Proportion of agricultural land in cadastre units of the Liberec Region according to
the official price of agricultural land in 2017. KN - Cadastre of Real Estate, LPIS - Land
Parcel Identification System.

Fig.5 Difference in registered arable land between the data of the LPIS and the CRE in the
Liberec Region in 2017. In legend: Municipality with extended powers, administrative
district of municipality with extended powers.

Fig.6 Difference in registered permanent grassland between the data of the LPIS and the CRE
in the Liberec Region in 2017. In legend: Municipality with extended powers, adminis-
trative district of municipality with extended powers.

Fig.7  Types of change in macrostructure of land use in the Liberec Region between 1990 and
2017. In legend: Growth (or decline) in proportion of (1) agricultural land, (2) forest
area, (3) other areas. Municipality with extended powers, administrative district of
municipality with extended powers. For the sake of comparability in time, a use was
made of “basic territorial units” (there are 290 of them in the region), not of cadastre
units. Source: LUCC Czechia Database.

Fig.8 Index of change between 1990 and 2017 in the Liberec Region. In legend: Municipality
with extended powers, administrative district of municipality with extended powers.
There are the territorial units called “basic territorial units”. The index was calculated
from all 7 classes of the land-use database. Source: LUCC Czechia Database.
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Abstract: One of the most significant environmental problems in Europe is the land use change as a result of urba-
nization. The estimate of future agricultural land takes in the Czech Republic previously published in this journal
is alarming; however, this is based on arbitrarily determined assumptions. Our contribution brings a more realistic
assessment of the extent of expected land takes (example of the Hradec Krélové Region). For this purpose, the data
from the municipalities’ Planning Analytical Materials (PAM) on buildable areas (and redevelopment areas) and data
on the existing expansion of built-up areas are used. Particular attention is paid to the best quality soils included in
the 1% and 2" protection class of agricultural land resources (ALR), because some municipalities located in fertile
agricultural areas argue about the necessity to build up good-quality land. The Pearson correlation coefficient has
been used for the evaluation to what extent the share of the soils included in the 1%t and 2" protection classes of
ALR out of the total area of the municipality is really related to the share of best quality soils in planned buildable
areas. The spatial statistics method - geographically weighted regression (GWR) has been used to find spatial devi-
ations from the global relationship model. There is a clear differentiation between the municipalities as to whether
they are able to rather protect the best soil or whether they are planning future construction predominantly on it.
E.g. in municipalities with about 30-50% of the land included in the 1** and 2" ALR protection classes, buildable
and redevelopment areas are designed from 0 to 100% for these highest classes of ALR protection. However, the
total strength of the association (Pearson’s r) between these indicators is large, = 0.80 (or r = 0.95 when “the point-
-index value of agricultural land” was used instead of ALR protection classes). The results of GWR show that higher
deviations from the model value, both positive and negative ones, are not spatially clustered but located next to
each other. Greater deviations occur more frequently in the more fertile western part of the region, where there is
a higher pressure on good-quality land, which is either intended for development or protected on the basis of local
factors (including spatial planning of individual municipalities). Estimation of future developments has revealed a
substantial over-dimensionality of planned buildable areas — they will potentially be built up in more than 100 years.

Keywords: buildable areas; land take; land use change; reduction of farmland; spatial planning; urbanization

Ineffective soil protection is a pan-European prob-  with the highest quality agricultural land, so that they
lem. This concerns mainly the rate of change, the could be supplied with food in close surroundings.
frequency and the extent, which increased substan-  The expansion of cities then leads to a loss of the
tially in the second half of the 20th century (ANTROP  best soils (KozAK et al. 2010). Farmers often have to
2000). In the past, cities were established in areas move to less fertile areas located at higher altitudes
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(¢f GRADINARU et al. 2015), which is also the case in
the Czech Republic. Other authors, however, point
out that urban sprawl is the most problematic type of
development. It is a sprawling of extensive forms of
development (thoughtlessly located residential and
commercial areas) into an open landscape (GALSTER
et al. 2001; JoHNSON 2001).

In addition to the publications which evaluate land
use changes throughout the Czech Republic and in the
wider European context (e.g. Bi¢{k & JELECEK 2009;
BICIK et al. 2015; FERANEC et al. 2017), the atten-
tion in the field of land take studies has been focused
on Prague as the largest Czech city (e.g. SPILKOVA &
SEFRNA 2010; STACHURA et al. 2015; PAZUR et al. 2017).
Other regions have been given much less attention so
far and therefore we are focusing on the Hradec Kralové
Region, which makes it possible to compare the use of
agricultural land (and its losses/takes) across diverse
natural conditions, ranging from fertile lowlands to the
highest mountains in the Czech Republic.

Soil loss affects its production and non-production
functions (UHEL 2006). In particular, good quality
land has a great importance for food production and
takes of this land can threaten the food security of
future generations (CHEN 2007, KIBBLEWAITHE et
al. 2012), which is contrary to the basic principle of
sustainable development (Act No. 17/1992 On the
Environment, §6). It is also the retention capacity of
the landscape, through the reduction of which the
risk of water scarcity increases (JANKU et al. 2016a).
Other non-production soil functions include e.g. soil
biodiversity (soil as a gene reservoir), carbon seques-
tration (soil as a carbon sink) and water purification.

In order to avoid uncontrolled land take and neg-
ative impacts on the environment, management
strategies and experience with the practical imple-
mentation of soil protection at a regional and local
level are necessary (JANKU et al. 2016b). However,
opinions on effective soil protection differ substan-
tially in literature. SCHETKE et al. (2012) considered
the spatial planning to be the most effective tool,
as a process integrating the protection of natural
resources and landscape with urban development
(investors’ interests etc.). On the other hand, NuissL
and SCHROETER-SCHLAACK (2009) concluded that
economic and fiscal instruments in combination with
spatial planning are the most effective. The legal
limits of soil protection are less effective without
economic strategies encouraging soil protection.

Although the soil of the 1°tand 2™ protection class
of agricultural land resources (ALR) should not be

built up as far as possible, in accordance with Act
No. 334/1992 (Agricultural land of the 1%t and 2™
protection class may be withdrawn only in cases
where other public interest outweighs the public
interest in the protection of the agricultural land
resources), municipalities do not often respect this
legal provision and many exceptions are permitted
by ALR protection authorities. The positions of these
authorities in the spatial planning process have also
been relatively weakened. JANKU et al. (2016a) sum-
marized general social and economic reasons for
insufficient protection of quality land: high profit
from land sales on building plots; cheaper construc-
tion on greenfields and disinterest in brownfields;
strong construction lobby; high food imports. Local
factors are also important, including the attitude to
spatial planning. A study of the area on the outskirts
of Prague showed that only 9 out of the 22 localities
investigated managed to protect the most fertile soils
(STACHURA et al. 2015).

Preserving the highest quality land for agricultural
production is also the objective of the Czech Ministry
of Agriculture (MoA), as stated in the department’s
strategy with an outlook until 2030 (Ministry of
Agriculture of the Czech Republic 2016). For this
purpose, the Research Institute for Soil and Water
Conservation has developed an interactive tool “Land
Use Limits” (https://limitypudy.vumop.cz/). The
application allows to analyse the availability of land
in lower protection classes according to specified
parameters and provides information on develop-
ment areas and (agro)brownfields in the area of
interest. The main benefit of the application is that
new investment and development plans can be ob-
jectively assessed also with regard to the protection
of good-quality agricultural land. The MoA expects
that the application will become a tool for objective
assessment of the materials for the quantitative pro-
tection of agricultural land.

The main goal of this article is to evaluate the
problem of extensively delimited buildable areas
on the highest quality agricultural land and related
questions, such as: To what extent the share of the
soils included in the most protected classes (on the
total area of the municipality) is really related to the
share of best quality soils on planned buildable areas?
Could the less fertile land be used for construction
(e.g. with the help of the “Land Use Limits” tool)?
How does the extent of delimited buildable areas
correspond to the estimate of future agricultural
land takes?
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MATERIAL AND METHODS

The Hradec Kralové Region is located in north-
eastern Bohemia. It has an area of 4759 km?, with
551 000 inhabitants. This region was selected due to
the diversity of natural conditions and the relative
completeness of the spatial planning data analysed.

On the basis of selected Planning Analytical Ma-
terials (PAM) data, buildable and redevelopment
areas from the Hradec Krélové Region (available for
352 municipalities), we can more realistically assess
the extent of potential future land take of agricultural
land, including the quality of this land. Not all the
land within the administrative boundaries of the cit-
ies or in their immediate surroundings is intended
to be built (which, on the contrary, is a premise of
the estimation of JANKU et al. 2016b).

Land registry (Cadastre of Real Estate (CRE)) and
Land Parcel Identification System (LPIS, MoA CR)
data were used to assess the extent of utilized agricul-
tural land. According to the CRE data (2017), arable
land accounts for almost 40% of the region’s area,
agricultural land for 58%. Built-up and remaining
areas occupy 9% of the total area; the rest consists
of forests (31%) and water bodies (1.6%). The CRE
registers by approximately 21 700 ha of arable land
more than the LPIS. Arable land, according to LPIS,
occupies 34% of the region’s total area.

Also data on the Population Census (Czech Statistical
Office) processed in the geographical database ArcCR
500 (Ver. 3.2, 2014) and Evaluated Soil-Ecological Unit
(ESEU; BPE] in Czech) database (State Land Office)
were used. Each ESEU is assigned average official
price (in CZK/m? according to Decree No. 441/2013),
point-index value of agricultural land (indicator of the
soil productive potential, on a scale from 0 to 100)
and protection class of ALR (5™ to 1%). The higher
point-index value is generally (but not automatically)
associated with the higher class of ALR protection.
Approaches to soil quality assessment were discussed
in more detail e.g. by NovAxk et al. (2010). The average
point-index value of agricultural land in the region
(weighted by the area of the given productivity) is
68 points for the 1% protection class of ALR, 60 for ond,
45 for 3%, 38 for 4™ and 18 for 5% class. The average
productive potential of the region’s land is 48 points.

Data were analysed in the GIS (ArcMap Ver. 10.4,
2016) and then using the Pearson correlation coefficient
in R software (Ver. 3.4.2,2017). In addition, one of the
spatial statistics methods - geographically weighted
regression (GWR) was used (FOTHERINGHAM et al.
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2002). It is a local form of linear regression for the
evaluation of phenomena where functional relation-
ships between variables differ in different spatially
defined areas (so called spatial non-stationarity and
heterogeneity). The method can also be used to de-
termine if this type of phenomenon is involved.

RESULTS AND DISCUSSION

Planned buildable areas versus soil protection.
According to the analysed data of the PAM (2016),
11 993 hectares of the area for potential construction
(i.e. 10 674 ha of buildable areas, then redevelopment
areas and other areas where the phenomenon is not
marked in the source data) are located in the Hradec
Kralové Region. There are 43 410 ha of built-up areas
in the region; these are built-up areas of municipali-
ties (including gardens, orchards and smaller areas
of arable land within the settlements). This area is
very close to the area of the built-up and remain-
ing areas in the region according to cadastral data
(43 128 ha in 2016). Unlike the built-up area in the
PAM, these areas also include roads and “remaining
areas” outside the settlements.

Some municipalities located in fertile agricultural
areas argue with the necessity to build up good-quality
land because no other suitable land is available (see,
for example, Master plan of Ji¢in: https://www.mu-
jicin.cz/uzemni-plan-jicin-opatreni-obecne-povahy-r-
2010/d-1102927, in Czech). Therefore, it was evaluated
to what extent the share of the soils included in the
1*tand 2" protection classes of ALR out of the total area
of the municipality is really related to the share of best
quality soils on planned buildable areas (Figure 1). It has
been shown that there is a very pronounced variability
among municipalities, e.g. in municipalities with about
30-50% of land classified as the 1%t and 2"¢ protection
class of ALR are buildable and redevelopment areas
delimited from 0 to 100% in these highest classes of
ALR protection. In the above-mentioned town of Ji¢in
the share of soils in the 1°t and 2™ protection class
of ALR out of the total area (79.6%) is slightly higher
than the share of these fertile soils in the buildable area
(74.2%). The correlation is not affected by outliers, the
association is strong, r = 0.80.

A very strong linear relation between the average
point-index value of agricultural land in the municipal-
ity and in the planned buildable and redevelopment
areas located in the same municipality (Figure 2) is
evident in the evaluation. The association is extremely
strong, r = 0.95.
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Figure 1. Land in the 1% and 2™ protection class of agricultural land resources (ALR) in the municipalities of the Hradec
Krélové Region and in their planned buildable (and redevelopment) areas

Municipalities with no planned buildable and redevelopment areas (or with less than 0.1 ha of these areas, i.e. small overlaps)
are excluded; only land with assigned ESEU code was evaluated; sources: PAM (2016); ESEU (2017)

For further data analysis, geographically weighted re-
gression (GWR) has been used. Anindependentvariable
is the share of land classified in the 1t and 2" protection
class of ALR in the municipality. A dependent variable
is the share of such quality soils (1% and 2™ class) in
planned buildable areas. An adaptive kernel type was
used. This explains 55% (R?, coefficient of determina-
tion) of the variance of dependent variable. Figure 3
shows the standardized residuals of this regression
model. The spatial clustering of high or low residu-
als is not apparent from the cartogram. This was also
confirmed by the analysis of spatial autocorrelation
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of standardized residuals using Moran’s I statistic. On
the contrary, a significant clustering of residuals would
indicate a misspecification of the model, for example,
the existence of an omitted explanatory variable.

The GWR for average point-index value of agricultural
land provides similar results. The results of both GWRs
show that higher deviations from the model value, both
positive and negative, are not spatially clustered but are
located in mutual neighbourhood (e.g. the area north
of Hradec Kralové). Higher positive and negative devia-
tions are found more often in the more fertile western
part of the region. There is a higher pressure on good-
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Figure 2. The average point-index value of agricultural land in the municipalities of the Hradec Kralové Region and in

their planned buildable (and redevelopment) areas
See the note to Figure 1; sources: PAM (2016); ESEU (2017)
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Figure 3. Standardized residuals of geographically weighted regression (GWR); independent variable: the share of land
classified in the 1** and 2™ protection class of agricultural land resources (ALR) in the municipality, dependent variable:
the share of these good-quality soils on planned buildable areas

SD — standard deviation; sources: ARCDATA PRAHA (2014); PAM (2016); ESEU (2017)

quality land, which is either intended for development or
protected on the basis of local factors (including spatial
planning and its stakeholders). Selected municipalities
with significant deviations should be further explored
in prospective follow-up research.

Estimation of future developments. Between 1999
and 2017, the acreage of built-up and remaining areas
in the Hradec Kralové Region increased by an average
of 117.4 hectares per year, according to the Cadastre
of Real Estate data. If the built-up and remaining areas
are to expand at the same rate as in the last 18 years,
1527 ha of (mostly) agricultural land will be taken
in the region by 2030. However, if these areas are
to expand at the same rate as in the last seven years
(after a slowdown in 2010), the agricultural land will
be reduced by 1326 ha in 2030. The specific period of
the 1990s transformation will not be repeated, so it is
not included in the projections of future development.

Buildable areas (phenomenon 117 in PAM) are
currently delimited in municipalities very gener-
ously — if this trend continued, they would be built
up in 91 years (according to the development in the
period 1999-2017, or in 105 years according to the
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development in 2010-2017). In the case of all areas
for potential development, this would be a period
of 102 years (or 118 years). In the Hradec Krélové
Region there are 718.8 hectares of brownfields ac-
cording to other obtained documents (from the years
2010-2015). Upon total reuse of brownfields, their
area would suffice to cover the growth of built-up and
remaining areas for 6 years (or 7 years respectively).

Furthermore, for comparison (e.g. with the work
of JANKU et al. 2016b), the land potentially most en-
dangered by land take, located within the settlement
area (of all settlements, not just the regional and
former district’s centres) or within a short distance
from it, has been analysed. Due to the significant
differences between cadastral data and LPIS, results
from both sources are shown (Table 1).

Within a short distance of 100 m from the built-up
area, one fifth of the agricultural land is located, and
up to 200 m even more than half of the agricultural
land is located. An interesting finding is the clear
convergence of the area of arable land according to
LPIS to values in CRE with increasing distance from
the built-up areas (see the last column of Table 1).
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Table 1. Agricultural and arable land in the built-up area of municipalities and at selected distances from it in the Hradec

Kréalové Region (in %)
' LPIS CRE Proportion LPIS/CRE!
Registered area - -
agricultural land  arableland  agricultural land  arable land (arable land)

In the built-up area 0.8 0.2 6.6 1.1 15.2

At a distance 50 m 8.0 59 10.4 7.7 67.8

from the built-up 100 m 19.7 15.2 22.8 17.9 74.7

area to 200 m 50.4 40.4 53.6 44.7 79.8

Total? (ha) 236 580 163 503 270 390 185187 88.3

LPIS - Land Parcel Identification System; CRE — Cadastre of Real Estate; !calculated from the respective absolute areas ac-
cording to both data sources; %in the whole territory of the region; agricultural land in CRE includes the class of (mostly non-

agricultural) gardens
Sources: PAM (2016); CRE (2017); LPIS (2017)

However, a detailed comparison of data sources goes
beyond the scope of this article.

DISCUSSION

The data and methods used, of course, have their
limitations. Apart from the time-consuming require-
ment of obtaining PAM from municipalities, the
problem is their incompleteness, i.e. the missing
digital data on the buildable areas in some munici-
palities. Another problem with the data sources is
the substantial difference in the registered area of
agricultural land according to CRE and LPIS.

These deficiencies in the available data sources
are particularly important because of the lack of
accurate data on the area of agricultural and arable
land. Without accurate data it is not possible to as-
sess the extent of land takes and to take adequate
measures (Bouma et al. 1998). Lack of good and
up-to-date data on agricultural land losses could
even be an argument for weakening the protection
of agricultural land (JANKU et al. 2016a).

CONCLUSION

The lifestyle of people is becoming more and more
demanding in terms of the size of the built-up areas,
which is reflected, for example, by reducing the
number of people living in one household, increasing
the sales area per inhabitant, building new transport
structures, especially for car traffic etc.

In the Hradec Kralové Region, between 1991
and 2011 (according to the census), the population
increased by only 1608 persons (from 552 809 to
554 417 persons), i.e. by 0.3%. On the other hand,
the extent of built-up and remaining areas increased
in the period 1990-2010 by 1660 ha (from 40 819 to

42 479 ha), i.e. by 4.1% (according to the cadastral
data). Similarly, there has been a decoupling of trends
in population and land consumption at the European
level (ARTMANN 2014).

The extensively delimited buildable (and redevel-
opment) areas in the Hradec Kralové Region with an
area of 11 993 ha thus contrast with the projection of
the Czech Statistical Office, according to which the
population of the region will decrease significantly: to
547 thousand in 2020, 535 thousand in 2030, and to
502 thousand in 2050 (see https://www.czso.cz/csu/
xh/projekce_poctu_obyvatel_do_roku_2050, in Czech).

The data evaluated in this article show that one
of the objectives of the Strategy of the Ministry of
Agriculture (2016) — the preservation of fertile land
for sustainable agricultural production in the future —
will not be easy to fulfil. Lands included in the 15tand
2™ protection class of ALR account for 48% of the
delimited buildable and redevelopment areas (which
are located on the soils recorded in the ESEU system,
i.e. 11 538 ha out of a total of 11 993 ha)! This is
even a higher share than the share of land included
in the 1%t and 2™ protection class out of the total
agricultural land in the Hradec Krélové Region (45%).
It is therefore clear that the current rules on the
protection of fertile agricultural land (based on Act
No. 334/1992) are not sufficient.

Due to the considerable extent of planned buildable
and redevelopment areas, even on the most fertile
soils, it will be necessary to solve the problem that
some municipalities have already encountered in
trying to reduce the unnecessarily large (and not yet
used) buildable areas. It is the compensation payment
to the landowners for the removal of their plots from
the buildable area (according to the valid version of
the Building Act). The development of ways of more
effective protection of the best soil, the role of local
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factors in their application and other related issues
are already topics for follow-up research.
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