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Abstract

Skalog J.: Patterns and changes of intensively utilised agricultural landscape in the Czech Republic
between 1937 and 2002: aerial photography analysis. Ekoldgia (Bratislava), Vol. 25, Supplement
3/2006, p. 232-248.

Results of the analysis of landscape changes at the local scale are presented on a case study site
Sticany (159 ha) located in the Eastern Czech Republic. Eight land use types have been determined,
quantified and analyzed on the basis of aerial photograph interpretation. Aerial photos from six
time layers (1937, 1950, 1966, 1983, 1992, and 2002) were used. Permanent landscape structures
(PLS) (grasslands, non-forest wood species, water areas and gardens) and landscape matrixes
(arable land) were investigated. The percentage of PLS decreased (17.5-16.4%) between 1937
and 2002 due to rapid decline in the area of grassland (11.3-5.9%), but there was a local raise
observed between 1966 and 1983 (13.7-16.5%) due to the spread of scattered vegetation that
took place on sites that were not directly affected by mining, thus being opened for succession.
The length of ecotones decreased from 1937 until 1992, while it enlarged after 1992, which
might be a sign of positive trends after 1989. The percentage of the matrix was abnormally high
compared to the whole country and it decreased from 75.2 to 70.6 percent following the country’s
trend. The total number of matrix sites was steady decreasing from 1950 until 1992 (344-23). It
increased from 1937 to 1950 (255-344) and from 1992 to 2002 (23-44). Changes in the landscape
structure are characterized by negative tendencies until the early 1990s. Since the 1990s, positive
changes have occurred in the Czech landscape reflecting political changes in 1989. The total
area of arable land was continuously decreasing (119.9-110.8 ha). The total number of arable
land plots decreased between 1937 and 1992 (255-23) while it increased between 1992 and 2002
(23— 44). The average plot size of a matrix increased almost ten times between 1937 and 1992
(0.47-4.85 ha), while this tendency slowed from 1992 to 2002 (4.85-2.52 ha).

Key words: landscape, landscape changes, landscape structure, agricultural landscape, permanent
landscape structures



Introduction

Landscape is heterogeneous and complex system, and there is a large number of different
concepts through which it can be perceived. Consequently, the number of different defini-
tions of landscape is large (Forman, Godron, 1993; Jones, 1988). Cultural landscape is the
result of the interaction between the natural environment and man’s activities driven by
actual needs (Antrop, 1998). Landscape is characterised by dynamic and continuous change,
which may be expressed by quantitative changes of landscape structural characteristics.
The rate of change varies in accordance with fluctuations of natural and anthropogenic
processes (Skanes, 1996). Natural conditions represent the most important factors that set
limits to the utilisation of land. It is the framework for the way in which land is finally used,
as it is the “land user” and his actions that “have the last word” about the way in which
landscape will look (Hellstrom, 2002). Changes in permanent structures of the landscape
will be focused on since they have positive effects on the ecological stability of the land-
scape. Antrop (1998) defines at least four questions that should be considered in order to
study changes in landscape: (1) Change of what? (2) What is the frequency of change? (3)
What is the magnitude of change? (4) What time-based reference is used? However, fol-
lowing revised list of nine basic questions should be taken into account: (1) Change of
what landscape elements? In what landscape type? (2) Change why? (factors behind change)
(3) Quantity of changes (4) Quality of changes (5) Frequency of changes (6 )Magnitude of
change (7) Change where in the landscape? (and why?) (8) What is the trend? (9) What are
the consequences for landscape planning?

Ecological stability has become a widely discussed term in present landscape and na-
ture protection (Mimra, 1993). It is defined as the ability of ecological systems either to
resist against disturbing outside factors or to reproduce its substantial characteristics (Michal,
1994). We may use this term for evaluating the ecological stability of the landscape as
such, in terms of the coefficient of ecological stability (Low et al., 1986). Permanent land-
scape structures (grassland, non-forest wood species, gardens and water areas in the study
area) that have become the main subjects of this research, play a substantial role here since
they represent ecosystems with positive effects on the ecological stability of the landscape
(Lipsky, 1998).

Landscape history in the Czech Republic during the past 200 years

Up to the 19" century, human activities had been estimated as being in balance with natural
processes. Despite rapid industrialisation at the turn of the 20" century, even during the
1930s and the 1940s, cultural landscape was still regarded as diverse and harmonic. The
end of WWII is taken as a turning point for the Czech landscape, which is true for the
whole of Europe as well (Lipsky, 1995). Modern technologies in agriculture began to de-
velop, along with intensification and specialisation. Changes in landscape had never been
so pronounced before 1945. Changes in the landscape after 1948 mainly reflect political
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changes after the Communist Party took power in the Czechoslovakia in 1948. Collectivi-
sation of agriculture was one of several significant actions in the history of the former
Czechoslovakia after 1945, which left great marks not at least on the face of the Czech
cultural landscape. It officially made its start in 1951 (Jech, 2001). In the former Czecho-
slovakia, these changes were characterised by large-scale socialist farming (agricultural
co-operatives and so-called Russian kolkhozes were typical of this Soviet system). Apart
from political, economic and landscape-ecological consequences, collectivisation had also
negative implications from the sociological point of view due to severe repression of pri-
vate landowners (Jech, 2001). Many of them were bound with duties, imprisoned, or pun-
ished in other ways. The so-called ”Velvet Revolution” in 1989 brought about new eco-
nomic and social conditions as a framework for developing institutional framework, and
affecting landscape users in the landscape arena. The period from 1948 until 1989 may be
further subdivided to several phases according to several authors. For example, Sykora
(1998) distinguishes the following periods: (1) Socialist collectivisation (1950-1970), and
(2) The concentration of agricultural production (1970s—1980s). Low and Michal (2003)
divide landscape history in the former Czechoslovakia into following distinct periods: (1)
Displacement of the German population from the Sudety Mountain region and the follow-
ing resettlement of the Czech population (1945-1948), (2) First phase of collectivisation
(1950s), (3) Second phase of collectivisation (1970s), (4) Land consolidation in Cadastres
(1970s— 1980s), (5) Designation of specifically protected areas, (6) Ecological disaster of
mountain forest ecosystems, (7) Period after 1989. This may be characterized by: (a) land
restitution, (b) political contention, (c) national environmental protection policy and (d)
complex land consolidation.

Methods

Study area

Case study site Sti¢any is located in Eastern Bohemia in the Pardubice county cca 120 km east of Praha (Fig. 1). It
is a very productive old residential landscape (Lipsky, 1998) located on the Bohemian Cretaceous basin. The area
covers 159 ha. It provides a typical example of an intensively utilised type of a collective open fields landscape
(Meeus, 1995). It is mainly due to agricultural activities that have dominantly affected this landscape since the
Neolithic Period (Rocek, 1926) (Table 1). Arable land formed the most abundant type of land use between 1937
and 2002 (75.2-70.6%). The village of Sticany dominates the centre of the study area, which is administratively
a part of the Hrochiv Tynec Municipality (cca 1400 inhabitants). To the southwest, there are grounds of the
brickworks factory operating and considerably affecting landscape between 1909 and the late 1990s.

Table 1. Some basic climate data on the Sticany study area (Anonymous, 1961)

Annual mean Climate region Annual Beginning of Total length of

temperature in C° precipitation in vegetation season | vegetation season
mm (date) in days

8.2 Slightly Warm (SW) | 622 26.3 226
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Fig. 1. Localisation of the study site.

The study area was delimited in accordance with cadastral boundaries. Another reason behind the choice is that
the study area, Sticany, represents a case of landscape that the European Landscape Convention (Weber et al.,
2004) defines as an ordinary landscape. Even if it this is not characterised by any special phenomena, it is valuable
and unique because of its cultural heritage value. Analysis of landscape development may provide with data that
can help to delimit some values of such ordinary landscape, e.g. landscape memory structure (Skalos, 2004).

Official statistical data sets on land use (Table 2) in the Czech Republic and interpreted land use data for the
study site Sticany (Table 3) were compared. Landscape of the study area Sticany is abnormally dominated by

Table 2. Development of land use in the Czech Republic between 1937 and 2002 (Sklenicka, 2002)

The Czech Republic (78 864 km?)

Land use area in %

1938 1948 1958 1968 1978 1988 1998 2002
Arable land 48.6 44.6 429 422 42.0 41.2 39.3 38.9
General grassland 13.4 13.6 13.1 11.9 11.1 10.5 12.3 12.3
Hop-fields 0.2 0.1 0.1 0.1 0.1 0.2 0.1 0.1
Vineyards 0.1 0.0 0.1 0.1 0.2 0.2 0.2 0.2
Forest land 29.8 30.5 323 33.0 332 333 334 335
Water areas 0.6 0.7 0.6 0.7 0.6 0.6 0.6 0.4
Others 7.3 10.4 10.9 12.0 12.8 14.0 14.1 14.5
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 3. Developments of land use at the Sticany study locality between 1937 and 2002

Sti¢any study area (159 ha)

Land use area in %

1937 1950 1966 1983 1992 2002
Arable land 75.2 76.0 72.1 69.3 71.4 70.6
Grassland 11.3 7.3 4.9 5.2 4.6 59
Hop-fields 0.0 0.0 0.0 0.0 0.0 0.0
Vineyards 0.0 0.0 0.0 0.0 0.0 0.0
Forest land 0.0 0.0 0.0 0.0 0.0 0.0
Water areas 0.1 0.1 0.3 0.5 0.5 0.1
Others 13.3 16.6 22.8 25.0 23.5 233
Total 100.0 100.0 100.0 100.0 100.0 100.0
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Year Republic and study area of Sticany.

arable land (70.6%) compared to the entire country (38.9%). On the other hand, the percentage of grassland had
been slightly substandard between 1937 and 2002, and it reveals similar decreasing tendency (11.3-5.9%). .

Landscape elements

The range of landscape elements that can be analysed as well as statistical indexes that describe them quantita-
tively might be rather wide (Forman, 1995). In this paper, main attention has been paid to “natural” landscape
elements, such as non-forest wood species, grasslands, water elements and gardens. Based on aerial photo
interpretation, the following land use types have been determined:

Built-up and other areas. These areas comprise built-up areas as examples of sites totally altered by man with
minimal ecological stability, e.g. various types of buildings, communications inside settlement, various types
of manipulation areas and aprons etc. Ecologically unstable.

Industrial areas. Comprise sites that were directly affected by mining activities together with other sites within
the brickworks territory. These areas feature minimal ecological stability. However, on sites that are not under
direct mining or construction, there was rapid succession observed since this area is sort of “protected from
agriculture” within the brickworks territory. Ecologically unstable.
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Communications. Various types of roads located out of the village. Ecologically unstable.
Arable land. This dominating land use is characterized by minimal ecological stability. Ecologically unstable.

Ecologically unstable

Gardens. Consist of sites located inside or at the edge of the Sticany village. These areas are dominated by
grasslands with no trees that have been classified as different land use. Ecologically stable.

Grasslands (these areas consist of land used as pastures or meadows, since it is very difficult to differentiate
these two from aerial photos). Ecologically stable.

Water areas (contain different types of water basins, e.g. village ponds or water reservoirs for brickworks or
sugar refinery factory purposes). Ecologically stable.

Non-forest wood species. This group category includes all wood species stands, clusters of trees, or solitary
trees except forest land. These ecosystems are characterized by a variety of function and they positively affect
ecological stability of landscape (Buli¥, Skorpik, 1987). Especially in this intensively utilised landscape, non-
forest wood species play a substantial role. Ecologically stable. This category consists of: (1) Non-forest wood
species inside the village and, (2) Scattered vegetation, which has been further standardized according to differ-
ent functional and structural dynamics: (a) Scattered vegetation along river banks, (b) Scattered vegetation in
the open landscape (mainly woodlots located inside of blocks of arable land), (c) Scattered vegetation along
communications, (d) Scattered vegetation within industrial area.

Permanent landscape structures (PLS) (i.e. ecosystems characterized by permanent character of ecological
conditions having positive affects on ecological stability of the landscape. They encompass grasslands, gar-
dens, water areas, and non-forest wood species category.)

Landscape matrix (arable land was recognized here as a matrix between 1937 and 2002 since it dominates the
study area and it essentially affects the dynamics of the studied landscape)

Quantitative characteristics

Methods of landscape metrics or statistical indices have been widely used (Fjellstad, Dramstad, 1999) to de-
scribe quantitative changes of landscape patterns, but its significance for practical application still remains
questionable. Also, there is high dependence of landscape metrics upon data quality. In this paper, landscape
changes have been quantified using characteristics of landscape macrostructure and microstructure. Landscape
macrostructure is based on the proportion of different land use types in the territory; it can be quantified by so-
called coefficients of ecological stability. However, they do not offer any information on inner interactions of
landscape elements-ecosystems (Drgonia, 2004; Lipsky, 1998). The proportion of land use types have been
calculated for 1937, 1950, 1966, 1983, 1992 and 2002 using data that have been generated from aerial photos.

These results have been compared with the development of official statistical data on land use development in

the Czech Republic. There is also a unique database of historic statistical data on land use covering almost the

entire territory of the Czech Republic. This database was established in the 1990s at the Faculty of Science of

Charles University in Prague. These data sets relate to four time horizons, which might be taken as breaking

points in the country’s and landscape history (1845, 1948, 1990 and 2000). Data is available for cca 9 000

administrative units (Bi¢ik, 2004). These data were analysed earlier by Skalos (2005). Data on landscape micro-

structure provide information on the inner interaction of landscape structural components. The following as-
pects of landscape microstructure were considered and analysed using GIS instruments:

— Characteristics of PLS: Total number of elements —n (No), Relative frequency of landscape elements —Q
(No/ha), Average size of elements — S (ha), Lt — Total relative frequency of edges — stands for the total
relative length of edges of all elements of permanent landscape structures per entire area of the study site.

— Characteristics of the matrix: Total number of elements —n (No.), Average size of matrix elements — Sa (ha).

— Characteristics of interaction: Le (km/ha) — Relative frequency of ecotones —1i.e. for the relative length of
edges of such elements of permanent landscape structures that border with arable land (per entire area of the
study site).
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Fig. 3. Development of all land use categories in the StiCany study site between 1937 and 2002.
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Fig. 4. Development of PLS, grassland, built-up, and industrial areas, land use categories in the Stiany study
locality between 1937 and 2002.
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Data collection and analysis

The official statistics on land use of the Czech Republic was used to receive some background information
(Anonymous, 2005). Another source of data used to quantify landscape changes were aerial photographs. There
is a wide range of work that deals with aerial photograph interpretation, e.g. Ihse (1995). Aerial photos were
scanned at high resolution (900 dpi), transformed in TopoL vs. 6.5 software and digitized using ArcView 3.2.
The interpretation of aerial photographs was checked by terrain inspection in the study area. Basic characteris-
tics for eight land use types have been calculated and analysed for each of six time layers — 1937, 1950, 1966,
1983, 1992 and 2002.

Results

Built-up and other areas, and the total industrial area reveal increasing tendency due to
rapid urbanisation after 1950 (Fig. 3). It is accompanied by the increasing area of commu-
nications and gardens whose dynamics follow dynamics of built-up and industrial areas.
Slight reduction in the area of communications is caused by the diminishing area of rural
roads (0.7-0.3%).

Correlations among the area of PLS, built-up areas, industrial areas and grasslands are
evident (Fig. 4). Increasing area of built-up and other areas, as well as industrial areas, is
understandably followed by the decreasing percentage of grassland. Nonetheless, the total
area of permanent landscape structures had increased between 1966 and 1983 because of
the increasing area of scattered vegetation located on brickworks grounds due to “delayed”
effect of succession of scattered vegetation in the vicinity of the brickworks factory.

Non-forest wood species category was divided to several subcategories, as various types
of non-forest wood species have their own dynamics according to their location and man-
agement (Fig. 5). This research confirms the statement that bank vegetation represents the
most extensive natural vegetation type in intensively utilized landscapes (Lipsky, 1998).
Scattered vegetation along the riverbanks prevails in the study site Sti¢any. It had been
proportionally increasing before 1992, while it slightly decreased between 1992 and 2002.
Bank vegetation spreads here mainly due to the fact that one of riverbeds served as a millrace.

50 / *\
—e— Scat.veg.along river banks
/ —a—Scat.\eg.in landscape

—a— Scat.veg.along
communications

Ex
=)
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forest wood species category
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After the mill discontinued activities in the late 1940s, the millrace was no longer in use
and the vegetation started to spread without being managed as it used to be before. Until
1983, the proportion of scattered vegetation along communications was increasing, while
it is steadily declining after 1983. This reflects the change in the road alleys management
run by the Road Administration Office after 1983. Almost the same could be stated for
scattered vegetation in the landscape with the breakage in 1966. The proportion of land-
scape wood vegetation was increasing until 1966, while it is steady decreasing after 1966.
The area of scattered vegetation within industrial grounds remarkably increased after 1966,
which might be a result of a rapid succession processes in the vicinity of the brickworks
area on sites that are not directly affected by mining or other destructive activities.

As shown in Fig. 6 and Fig. 8a, the percentage of PLS decreased between 1937 and
2002 (17.5 from to 16.4%). But the decrease was not continuous. From 1937 to 1966, it was
proportionally decreasing, while it increased between 1966 and 1983 (13.7-16.5%). It was
mainly due to the increase of scattered vegetation in the area of the brickworks territory in
the areas that were not directly affected by mining, and being set aside for succession. After
a slight decrease between 1983 and 1992, there was an increase again observed after 1992,
which may be related to political changes after 1989.

Development of the PLS microstructure can be characterized as negative between 1937
and 1992 due to ongoing processes of fragmentation of PLS ecosystems. Two divergent proc-
esses might be easily recognizable on the Fig. 7 and Table 4. Almost continuous increase in

T able 4. Basic characteristics of landscape microstructure for permanent landscape structures between
1937 and 2002

PLS PLS ecotons
P n Q S Lt Le
Year ha No. No.ha™ ha km.ha'! km.ha'!
1937 27.8296 194 6.9710 0.1435 0.2593 0.187
1950 24.9053 356 14.2804 0.0700 0.2640 0.167
1966 22.4083 467 20.8405 0.0480 0.3018 0.154
1983 26.0512 385 14.7975 0.0676 0.3061 0.155
1992 24.3916 362 14.8412 0.0674 0.3222 0.155
Change 1937-1992in % | -12.3538 86.5979 112.8989 -53.0294 24.2555 -17.1
2002 25.6634 388 15.1188 0.0661 0.3539 0.220
Change 1937-2002 in % -7.8 100.0 116.9 -53.9 36.5 17.7

Total number of elements — n (No), Relative frequency of landscape elements — Q (No/ha), Average size of
elements — S (ha), Lt — Total relative frequency of edges — stands for the total relative length of edges of all
elements of permanent landscape structures per entire area of the study site, Le (km/ha) — Relative frequency of
ecotones — i.e. for the relative length of permanent landscape structures edges that border with arable land (per
entire area of the study site).
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the total length of PLS element edges (+ 37% between 1937 and 2002), accompanied by an
increasing number of PLS elements as well as relative frequency (more than 100% between
1937 and 2002, Table 4), may be caused by processes of fragmentation. On the other hand,
the length of ecotones between PLS and the matrix decreased (about — 17% between 1937
and 1992), which is caused by intensification of agriculture and getting rid of PLS elements
located on agricultural land (Figs 8b, c). Changes between 1937 and 1992, compared to total
changes between 1937 and 2002, were found different (Table 4). The length of ecotones Le (+
17.7%) and the area of PLS (15.6-16.4%) developed positively from 1992 up to 2002 in the
view of the changes after 1989, while there could be seen a negative trend from 1937 to 1992
(the length of PLS ecotones decreased by 17.1%). The total length of PLS edges and the
number of PLS elements rise all over the period, which means that apart from positive ten-
dencies after 1992, fragmentation of ecosystems keeps an increasing tendency.

During 1937 and 1950, the total number of matrix elements increased (255-344) be-
cause intensification of agriculture had not yet started before 1950 and agricultural land

Table 5. Basic characteristics of landscape matrix and their change between 1937 and 1992 (2002)

Landscape matrix
Pm n Sa
Year ha No. ha
1937 119.8639 255 0.4701
1950 119.7944 344 0.3482
1966 117.6317 51 2.3065
1983 109.2480 23 4.7499
1992 111.4895 23 4.8474
Change 1937-1992 in % -6.9866 -90.9804 931.2356
2002 110.7650 44 2.5174
Change 1937-2002 in % -7.5910 -82.7451 435.5520

Pm — total area of matrix (ha), n — total number of elements (No.), Sa — average size of matrix elements (ha).
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management and ownership still remained diverse (Table 5, Figs 8d, e, f). This does not
apply for the next period (1950-1966), when the number of arable land plots decreased by
80%. After a rather stable period between 1966 and 1992, a minor increase was observed
between 1992 and 2002 (23—44 plots), which has to do with agricultural land restitution
and diversification of the ownership. The total area of arable land was continuously de-
creasing (119.9-110.8 ha). The total number of arable land plots decreased between 1937
and 1992 (255-23) while it increased between 1992 and 2002 (23-44). The average plot
size of a matrix increased more than ten times between 1937 and 1992 (0.47—4.85 ha),
while this tendency slowed from 1992 to 2002 (4.85-2.52 ha).

Discussion

The quality of this research relied very much on the quality of source data. Aerial photo-
graphs provide a good source of information on the landscape structure. However, there
are landscape elements whose character of land use is difficult to read and determination
of the land use type based on aerial photo interpretation might be very subjective depend-
ing on personal experience. There are few land use categories chosen in this paper for
monitoring, which may become a subject of a discussion. For example gardens have been
finally classified as rather ecologically stable because they feature relatively stable eco-
logical characteristics compared to other ecosystems in the surrounding intensively uti-
lized agricultural landscape (arable land more than 70%). In such affected landscapes, it
could be the only one example of “natural” vegetation. There are several methods applied
to delimit boundaries of the study site, which may be discussed. They differ according to
the purpose and character of the study, for example, in phytosociology (Moravec et al.,
1994), for the purpose of the monitoring of large areas such as islands (Hellstrom, 2002) or
distinct territories such as military areas or alluvial plains (Solon, 1998). The study area in
this paper was delimitated in accordance with cadastral boundaries. The area chosen for
the study might be evaluated as too small (159 ha) compared to other similar studies
(Sklenicka, 2002) and analysis of the larger area is to be done by studying landscape changes
of neighbouring cadastral areas.

In this paper, time span was limited by 1937 and 2002, since the unique collection of
aerial photographs is available for the entire area of the Czech Republic in ten-year inter-
vals. We strictly focus on landscape changes between 1937 and 2002, since the year 1945 is
taken as a turning point in the Czech landscape history. But the collection of Stabile Cadas-
tre from the 1830s and the 1840s should be utilized in ongoing research, as they represent
the first exact graphical source data related to almost the whole territory of the Czech
Republic. Also, this investigation ought to be accompanied by land use data from the present
to update results.

Different phases with both positive and negative effects on ecological stability of the
landscape may be described. The landscape of the study area until 1950 could be evaluated
as heterogeneous (total number of the matrix sites increased as well as the area of non-
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Fig. 8 a —f) Development of some characteristics of the landscape microstructure for permanent landscape
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forest wood vegetation) but negative ecological effects had already started at this time, far
before the collectivisation officially made its start in 1951. Until 1950, the proportion of
permanent landscape structures decreased as well as the length of ecotones. It was fol-
lowed by the intensive period from 1950 to 1966 and 1983 (but with the increase in the area
of permanent landscape structures). After a quite constant period between 1983 and 1992,
there were positive tendencies observed after 1992.

The area of scattered vegetation within industrial grounds remarkably increased after
1966, which might be a result of a rapid succession processes in the vicinity of the brick-
works area. This succession took place on sites that are not directly affected by mining or
other destructive activities. Areas of the “industrial greenery” may locally increase the
percentage of the PLS since they are kind of “protected from agriculture”. Anyway, eco-
logical quality (biodiversity and naturalness) of such vegetation might be very discussible.

Conclusion

Landscape changes in the studied area reflected political and socio-economic changes in
society. In general, they are characterised by negative tendencies until the early 1990s from
the ecological point of view. Since the 1990s, positive changes have occurred in the study
site landscape reflecting political transformations after 1989. However, it has to be strongly
stressed that the development of the landscape was not uniform and different phases; with
both positive and negative affects on ecological stability of the landscape may be distin-
guished. Even though that the intensification of agriculture has had negative ecological
consequences for the landscape, there are destructive activities that may positively influ-
ence the landscape from the ecological point of view. In this case, the total area of perma-
nent landscape structures had increased between 1966 and 1983 as a consequence of an
increasing area of scattered vegetation within the brickworks grounds due to kind of “de-
layed” effect of succession on the brickworks grounds. It represents an example of natural
reclamation of the landscape. In that case, the “industrial greenery” may locally increase
the percentage of the PLS in the landscape. It is due to the fact that they are kind of “pro-
tected from agriculture”, which usually gives only a little chance for the natural ecosys-
tems located on agricultural land.

Two basic divergent processes have been distinguished. The positive effect is that the
percentage of PLS increases between 1966 and 1983 and from 1992 to 2002, as well as the
length of ecotones started to increase after 1992. But the total number of PLS elements are
increasing (between 1937 and 1966 and from 1992 to 2002), as well as the total length of
PLS edges (from 1937 to 2002), which may be the affect of landscape fragmentation. This
research confirms that bank vegetation stand for the most extensive or the only example of
natural vegetation types in certain landscapes and vegetation along the riverbanks prevails.
The percentage increased before 1992, while it decreased between 1992 and 2002. One of
the riverbeds served as a millrace. After the mill discontinued activities in the late 1940s,
millrace was no longer in use and the vegetation started to spread without being managed.
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Until 1983, the proportion of scattered vegetation along communications was increasing,
while it is steadily decreasing after this year. This fact might reflect the change in manage-
ment of the wood vegetation along communications run by the Road Administration Of-
fice after 1983. Until 1966, the proportion of landscape wood vegetation was increasing,
while it was steadily decreasing after 1966 due to intensive agriculture in the study area
regardless of positive changes after 1989. The area of scattered vegetation within industrial
grounds remarkably increased after 1966, which might be a result of a rapid succession
processes in the vicinity of the brickworks area on sites that are not directly affected by
mining or other destructive activities.

Number of arable land sites as well as the average field size reflects different manage-
ments during landscape history between 1937 and 2002. The total number of matrixes was
increasing from 1937 to 1950, which implies that the process of Collectivisation had not
started before 1950. The average size of arable plots decreased. However, the number of
plots decreased between 1950 and 1992 by 90% as a result of land consolidation accompa-
nied by the increase in the average plot size (by 930%!). After 1992, the number of plots
started to increase as a result of land privatisation and land ownership diversification. De-
creased average plot size during this period was consequent. We may separate the entire
period studied from 1937 to 2002 into several phases based on different tendencies in
landscape characteristics development.

Period 1937-1950. This period might be judged as well balanced from the ecological
point of view by reason of the increasing proportion of non-forest wood vegetation in the
landscape as well as increasing number of matrixes and PLS elements. It is the period
during which the area of non-forest vegetation in the urban area substantially increased.
We can observe some negative ecological effects on landscape structure before collectivi-
sation started in 1950s (decreasing percentage of PLS, decreasing length of ecotones). This
means that the negative effects on landscape from the ecological stability point of view
started earlier before Collectivisation was launched after 1950.

Period 1950-1966. Collectivisation of agriculture started and the negative ecological
effects on landscape accelerated. This period stands for the one of the most intensive phases.
The number of arable land plots firstly and dramatically decreased during this period (344—
51). The proportion of PLS kept the reduction tendency due to the decreasing area of
grasslands and non-forest vegetation in the urban area. The length of PLS ecotones de-
creased (0.167-0.154 km/ha).

Period 1966-1983. The proportion of PLS increased between 1966 and 1983 (13.7-
16.5%), which was caused by an increase in the area of scattered vegetation inside the area
of the brickworks territory.

Period 1983-1992. This period is characterized by more or less constant development of
landscape characteristics.

Period 1992-2002. The period is typical for accelerating positive trends in the develop-
ment of landscape structure. The area of PLS increased mainly thanks to a slight increase
of the percentage of grasslands. The length of PLS ecotones have firstly increased since
1937. Characteristics of matrixes also disclose positive trends — the number of arable fields
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increased firstly after 1950 accompanied by the slight decrease in the average plot size.
Theses positive changes reflect political changes after 1989 (privatisation of agricultural
land, land ownership diversification, slight decrease in the agricultural land use intensity,
etc.). Theses positive changes are evident regardless of the ongoing decrease in the area of
the scattered vegetation along communications and riverbanks.

Translated by the authors
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Skalos J.: Struktura intenzivné vyuZivané krajiny v Ceské republice v obdobi 1937 aZ 2002: analjza zmén
s vyuzitim leteckych snimki.

Neékteré intenzivné vyuZivané typy krajin lze ve shodé s Evropskou timluvou o krajiné charakterizovat jako
,.béZnou krajinu®. Ackoliv neni tento typ krajiny charakteristicky Zaddnymi pfirodovédnymi nebo kulturnimi
fenomény, je piesto cenny z hlediska ochrany kulturniho a pfirodniho dédictvi. Analyza zmén ve vyvoji struktury
krajiny muze poskytnou potfebné informace, které lze vyuzit k identifikaci hodnot téchto typd krajin. Prace
prezentuje vysledky analyzy struktury krajiny katastrdlniho tzemi Sticany (159 ha), které piedstavuje priklad
zemédélsky intenzivng vyuzivané krajiny vychodnich Cech. Letecké snimky z let 1937, 1950, 1966, 1983, 1992
a 2002 zachycuji hlavni radikdlni zlomy ve vyvoji ¢eské krajiny v prubéhu 20. stoleti. Na zakladé jejich
interpretace byly pomoci ndstroju GIS kvantifikovdny charakteristiky zdkladnich typa vyuziti krajiny, krajinné
matric a permanentnich krajinnych struktur (PLS) (lesy, trvalé travni porosty, zahrady, vodni plochy apod.).
Vyzkum dokumentuje nékteré negativni zmény v krajiné jesté pred zacatkem kolektivizace, napt. pokles podilu
PLS v letech 1937 a 1950 (18-16 %). Na rozdil od obecnych tendenci vyvoje krajiny po roce 1945 lze pak
doklddat nékteré odlisné skute¢nosti. PfestoZe jsou prvky PLS v krajin€ pod silnym tlakem diky zemé&délské
¢innosti a urbanizaci, v obdobi 1966 podil PLS vzrostl (14—17 %), coz bylo zpisobeno pfirozenou sukcesi
v oblasti t€Zbou pfimo neovlivnénych ploch v aredlu cihelny. Jednd se zde o plochy, které nejsou pod pfimym
vlivem zemédélstvi. Vysledky tak poukazuji na jev, kdy lokdln€ na malych tzemich mohou mit nékteré jinak
destruktivni ¢innosti pozitivni vliv na krajinu diky zartstani nevyuzivanych ploch rozptylenou zeleni a TTP
(trvalé travni porosty). V obdobi 1992-2002 Ize sledovat pozitivni tendence ve vyvoji nékterych charakteristik,
napf. zvySeni podilu PLS (24-26 ha), zvétseni délky ekotonid PLS/orna ptida (matrix), zvySeni poctu plosek
matrix (23-44).
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