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ABSTRACT

The article analyses possibilities of using landscape paintings in the studies of land cover
changes. It examines 112 paintings from 1728 till 1976 and compares them with existing
topographic maps. It compares land cover depicted in the paintings with present landscape
and it studies changes of landscape derived from topographic maps from several periods,
ranging from 1764 till 2006. In order to make the analyses, all paintings had to be localised as
precisely as possible. This was done with the help of present map and by field work. Field
work was also necessary for identifying main land use/cover changes in comparison to
landscape painting. A TopoLandUse database, consisting of land use vector data from five
periods, based on vectorisation of topographical maps, was used for analysing land use/land
cover changes, their rates and main trends.

Comparison of landscape paintings with topographic maps showed overall agreement
between both types of sources. Paintings often capture details that cannot be found in the
maps, thus enriching gained data. They can also serve as a source for periods from which no
maps and other cartographic sources exist. However, paintings are as reliable as the painter
makes them.

Comparison of landscape in the paintings with the present landscape showed general
extensification and abandonment of the landscape, which manifested mainly in the increase
of woody vegetation and decrease of arable land. Analyses of land cover changes in the
surrounding cadastres in several periods confirmed general trends that can be seen in not only
the Czech Republic but also elsewhere in Europe. These are mainly spread of both woody
vegetation and permanent grassland at the detriment of arable land but also increase in
built-up and recreational area in the settlements.
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INTRODUCTION

Landscape changes, including changes in land use/land cover have an increasing impact on
biodiversity (Zebisch et al., 2004; Jung et al., 2020) and contribute to the ongoing climate
change (Rounsevell & Reay, 2009) as well other environmental changes (Guse et al., 2015;
Hu et al., 2020). The study of landscape changes has experienced rapid progress in the past
30-40 years and shifted from a simple description of land cover changes (e.g. Kienast, 1993;
Skanes & Bunce, 1997) through examining their driving forces (Lieskovsky et al., 2013;
Skokanova et al., 2016) to simulating future land cover development (Popovici et al., 2018).
All these efforts aim at improving landscape planning and mitigating consequences of human
activities such as rapid urbanisation (Bao et al., 2019), biodiversity loss (Yang et al., 2017) or
land degradation (Liu et al., 2011).

Many data sources can be used for analyses of cover changes. The most common are
historical maps in various scales (Bender et al., 2005; Havlicek et al., 2018a), aerial
photographs (Hirst et al., 2000; Skokanova et al., 2020), satellite images (Barasa et al., 2010;
Fonji & Taff, 2014) and statistical, mainly census or cadastral data (Allanson & Moxey,
1996; Petek, 2002). Less frequent sources are represented by photographs (de Muelenaere
etal., 2012; Tracewski et al., 2017) and landscape paintings. However, both sources have
been somewhat neglected to date, although they represent a valuable source of data for
studying landscape change (Lacina & Halas, 2015). Landscape paintings as a source for
analysing landscapes were recognised already in the 1970s (Rees, 1973). Since then,
scattered mentions of their use from different world regions can be found in the literature. For
example, there is a group of resources targeting portraying of Australian river landscapes
with subsequent assessment of their development (Brown et al., 2002; Gaynor and McLean,
2008; Boon, 2017), examining landscape changes in the Himalayas (Devrani & Singh, 2012)
or using topographical art for rediscovering lost landscapes in Italy (Piana et al., 2021).

Realistic landscape painting entered fine art in the mid-19" century and this approach
increasingly replaced traditional Romantic school. The concept of the romantic school was
based on artificially composed landscape motifs and figural staff, mostly painted in the studio
by heart with an emphasis on mood and impression. On the contrary, the realistic painters
created in nature and open air and the emphasis was put on objectivity and neutrality (Landin,
2020). They could observe and register and record their authentic experience and
impressions (so-called Barbizon school of art) (Fraser, 2017). The precision of paintings
depended on the individual access, style and inner motivation of authors; however, they
probably highlighted a specific landscape composition, aspects, and interesting details.
Besides, the realistic painters, who denied the romantic concept, expressed the social aspect
of that time in the landscape. Thus, we can recognize the daily life in the majority of studied
panoramas. Landscape paintings can be either seen as a supplementary source of spatial data
recorded beyond other sources, such as maps, or as a primary data source for areas or periods
with no other similar data available. For example, there are gaps between individual available
historical map sources, such as military surveys of the Habsburg Empire (Konkoly-Gyurd
et al., 2017) for Central Europe in the 18th and 19th centuries. However, these gaps can be at
least partially filled by available paintings providing graphical information complementing
existing written data (such as chronicles, yearbooks etc.).

A crucial precondition of using landscape paintings in land cover analyses is that their
precise localisation and the time of their origin are known. So far, only a few studies have
highlighted this precondition (Lacina & Halas, 2015; Frajer & Simacek, 2019). Another
important issue is the reliability of depicting the real landscape at the time of the painting's
origin. Visual arts such as landscape painting were often utilised to express the relationship
between humans and nature or determine perception and understanding of the environment
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(Frajer & Simacek, 2019). Some artworks are very realistic and capture a lot of interesting
details and information. In contrast, others are less real or even invented, leading to
misleading conclusions about the landscape composition. Therefore, not every landscape
painter with his/her work is suitable for such purposes and careful selection of appropriate
artworks is needed.

The aims of this paper are as follows: 1) can comparison of landscape depicted on
a painting with a topographic map lead to the estimation of painting's accuracy of the given
landscape? 2) How has the landscape depicted in the painting changed over time? 3) What
main changes occurred in the locality surrounding painter's stand and his perceived
landscape?

MATERIAL AND METHODS

To answer research questions, 112 landscape paintings from Moravia and eastern Bohemia
capturing the period from the mid-18" century to 1970s were selected and analysed. The
selection process followed these criteria: 1) the depiction of the landscape had to be realistic,
i.e. it was possible to clearly distinguish at least basic land cover types; 2) the painting had to
show a landscape from a wider perspective, i.e. paintings with details only (e.g. a tree,
a church, etc.) were omitted; and 3) a year or at least a period of the painting had to be known.
Especially the last two criteria were revealed to be the most constricting. Indeed, many
paintings capture a realistic image of the wider landscape, however, not so many can be
easily dated. This applies especially to paintings from earlier periods. Paintings were grouped
into three groups according to their origin time — paintings painted in the period 1728-1850
(group A), paintings painted in the period 1864-1930 (group B) and paintings painted in the
period 1931-1976 (group C) (Fig. 1). The groups respect availability of the map sources.
Three basic indicators regarding relief were calculated based on digital model relief:
minimum, maximum and mean elevation. These characteristics helped in interpretation of
land cover changes and comparisons with general trends characteristic for different
elevations.

Each painting had to be localized as accurately as possible. This was done with the help of
the current topographic map and field survey. The geographical information in name of the
painting was mostly used to determine the location of the original painting and comparative
photography. We profited from old and new map sources and documentation. Moreover,
interviewing local people, especially older witnesses, was very beneficial. For a better view,
we preferred to take comparative photographs in wintertime. The field survey also helped to
identify the direction of the painter's view (Lacina & Halas, 2015; Havli¢ek et al., 2021).

To assess the accuracy of each painting, available topographic maps from various periods,
which were closest to the painting's date, were used. These maps included 1st Austrian
military survey (scale 1:28 800) from 1764-1768, Franziscean stable cadastre (scale 1:2 880)
from 1826-1840, 2nd Austrian military survey (scale 1:28 800) from 1836-1852, 3rd
Austrian military survey (scale 1:25 000) from 1876, revised 3rd Austrian military survey
(scale 1:75 000) from 1912-1938, Mestischblatter (scale 1:25 000) from 1943-1944,
Definitive military survey (scale 1:20 000) from 1948, Czechoslovak military topographic
maps (scale 1:25 000) from 1953-1956, Czechoslovak military topographic maps (scale
1:10 000) from 1956-1962 and Czechoslovak military topographic maps (scale 1:25 000)
from 1986. Each painting was then visually compared with a corresponding map, and notes
concerning accuracy were recorded.
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Fig. 1: Localisation and direction of researched landscape paintings, divided into three
groups according to their date of origin
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To assess land cover change, the landscape painting was compared with the present
situation (years 2019-2021) recorded during the field survey. Evaluation of the paintings was
based on a detailed assessment of responsible members of the team who independently
quantified the land cover changes for every single painting. The original painting was
visually compared with the current scene picture captured by a camera and fitted to the same
frame size and scale as the original. An example can be seen in Figure 2 and Figure 3. Due to
the subjectivity of visual assessment, we set simple criteria for evaluation (Table 1). Based on
the criteria, certain habitats and land cover categories were evaluated: arable land, permanent
grassland, woody vegetation, built-up areas, and water bodies. Since it is difficult to
accurately capture the exact extent of the land cover type depicted on the painting,
quantification of the land cover changes had to be done by approximation rating. The rating
scale is indicated in Table 1. Comparison of a painting, present situation and respective
topographic maps can be seen in Figure 2 and 3.
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Table 1: Rating scale of land cover changes captured in a landscape painting and
present landscape

scale description

++ very high increase in the area of the respective land cover category

+ high increase in the area of the respective land cover category

0 the area of the respective land cover category has not changed (a change in the

localisation could occur, but the total area remained more or less the same)

- high decrease in the area of the given land cover category

N/A the land cover category has not been found in the painting

Fig. 2: Original painting (left) Louka pod Boraéi (Meadow below Bora¢; Josef Jambor,
1957, oil on canvas, 50 x 54.5 cm, source: private collection, reproduction provided by
Slovacko Gallery) and the present landscape (right; photo Petr Halas)

Finally, we used the “TopoLandUse” database to assess land cover changes and their
trends. This database includes five land use vector layers from 1840s, 1870s, 1950s, 1990s
and 2000s, which were created by vectorising old topographical maps at middle scale from
respective periods. The land cover is distinguished in nine categories — arable land,
permanent grassland, orchard, vineyard, forest, water body, built-up areas, recreational areas
and other areas (Skokanova et al., 2012). Analyses were done for cadastres, where paintings
were localised and for cadastres in the direction of the painting's view. Besides the
development of land cover categories, the rate of change (transformed to a 10-year rate) and
main land cover flows were analysed. These analyses were based on the overlay of basic land
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cover layers. The different number of land cover layers was used for different group: five for
group (A), four for group (B) and three for group (C).

Fig. 3: Topographic maps showing the landscape of the painting Louka pod Boradi and
the painter’s view in the period of its acquisition, used for assessing accuracy of the

palntlng (Ieft) and present situation (rlght)

9 palnlers view =
LY

RESULTS

Out of 112 selected paintings, 40 were created in the second half of the 20" century, 35 in
the first half of the 20" century, 22 in the first half of the 19" century, 11 in the second half of
the 19™ century and four in the 18" century. Group (A), i.e. paintings created in the period
1728-1850, has 26 paintings, in group (B) — paintings from period 1864-1930, there are 25
paintings, and group (C), i.e. painting from period 1931-1976, is the most numerous as it
contains 61 paintings. The minimum, maximum and mean elevation for each group is shown
in Table 2.

Table 2: Minimum, maximum and mean elevation (m ASL) for three groups of
paintings

Group minimum elevation maximum elevation =~ mean elevation
(A) 185 558 363
(B) 215 897 411
© 247 779 576
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Comparison of paintings with maps from the corresponding period

Visual comparison of the paintings with topographic and cadastral maps showed relatively
high agreement with modern maps from the second half of the 20" century (represented by
Czechoslovak topographic maps; 75 % of the total number of respective group) but to some
extent also with old topographic maps from the 18™ and 19" centuries (represented by either
stable cadastre maps or maps from Austrian military survey; 88 % of the total number of
respective group). Missing major features, like water bodies, grassland or larger woodlots,
were noted only for five paintings. These missing features were surprising because the
compared maps were either from the year of the painting or from a close period.

Comparison of the paintings from the first half of the 20™ century was a bit problematic.
This was due to scarcity of more detailed topographic maps (large to medium scale 1:10 000
to 1:25 000), which were accountable only for 48 % of the total number of respective group.
Therefore, more than half of the compared maps lacked some land cover categories (often
represented by grasslands) depicted on respective landscape paintings. Small features, like
solitary trees, alleys or very small patches of grassland, depicted on the paintings, were
usually not captured by the maps regardless of the scale.

Land cover development

Comparison of land cover depicted in the landscape paintings with present situation
showed several trends. Regardless painting’s date, the landscape has been significantly
overgrown by woody vegetation but has been also affected by the spread of built-up areas
(Figure 4 and 5).

Fig. 4: Example of one of the original paintings used for the analysis (Fedor Antonin
Kracik, Svratka v zimé [Town of Svratka in the winter], 1926, tempera on canvas, 70 x
100 cm, source: Town museum and gallery in Svratka)
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A very high increase in the area of woody vegetation was noted for 4 % of the paintings,
while a high increase concerned 88 % of the paintings. The increase was typical for paintings
from group (C). Only 8 % of the paintings were not affected by the increase in woody
vegetation (Table 3). Regarding the built-up areas, a very high increase was noted for 7 % of
the paintings and a high increase for 41 %. This increase occurred in all groups of paintings.
Nearly one third of the paintings did not experience any increase in the built-up areas,
typically from group (C), and the decrease was noted for 4 % of the paintings. It should be
stressed, that 15 % of the analysed paintings, mainly from group (C) did not have any
built-up area (Table 3).

Fig. 5: Current state of the 95 years old Kracik's view, increase (+) in categories of
woody vegetation and built up area in parallel with decrease (-) in categories of arable
land and grasslands were observed in this case (photo: Tomas Slach)
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Table 3: Changes in the land cover depicted in the landscape paintings as observed in
present, expressed by the share (%) of the number of paintings where the individual
changes occurred. "++” — significant increase in the area, “+” increase in the area, “0”
— no change in the area, “-“ — decrease in the area, “N/A” — the land cover category is
not present in the painting

rating scale arable land  grassland woody vegetation  built-up water body
area

++ 0 0 4 7 1

+ 4 29 88 41 4

0 23 18 8 32 39

- 63 53 1 4 8

N/A 10 1 0 15 47

Land cover categories representing agricultural use, i.e. arable land and grassland,
experienced decrease of their area. Arable land was reduced in 63 % of the landscape
paintings, mainly from group (C) but to a lesser degree also from the other two groups. It
remained approximately the same in 23 % of the paintings but increased in 4 % of the
paintings. There are 10 % of the paintings where arable land did not occur at all. Grassland
decreased in 53 % of the landscape paintings, mostly from group (A) and remained
unchanged in 18 %, predominantly in group (C). However, unlike arable land, 29 % of the
landscape paintings, especially from group (C) showed an increase in the area of this
category.

Regarding specific land cover type — water bodies, there were not as dramatic changes as in
the previous cases. It might be caused by the fact that water bodies were rather scarce — they
did not occur in 47 % of the landscape paintings. In 39 %, their area remained the same. An
increase was recorded for 5 % (one case recorded a significant increase as it was a result of
building a water reservoir) and was typical for paintings from group (C) and decrease for
8 %, typical for paintings from group (A).

Changes captured by time series of land cover development in the cadastres where the
landscape paintings and their directions were localised confirmed general trends of increase
in the area of forest/woody vegetation and built-up areas but the decrease of agricultural land
(Table 4). Despite this fact, agricultural land has dominated until present in cadastres with
landscape paintings from group (A) (paintings from 1728-1850) and group (B) (paintings
from 1864-1930). Only cadastres with landscape painting from group (C) (paintings from
1931-1976) were covered more by forests than open landscape.
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Table 4: Land cover development (expressed by proportion of area) for landscape

paintings from period 1728-1850 (A), 1864-1930 (B) and 1931-1976 (C)

A

land cover 1840s  1870s  1950s  1990s  2000s
other area 0,0 0,0 0,1 0,4 0,3
arable land 49,6 53,8 49,0 41,5 37,0
permanent grassland 17,9 11,0 7,7 55 8,5
orchard 0,3 0,5 1,6 11 12
vineyard 0,9 0,7 0,5 0,7 0,7
forest 27,2 30,2 32,2 33,7 34,0
water body 0,8 0,2 0,9 0,9 0,9
built-up area 3,1 3,6 7,9 13,8 14,7
recreational area 0,0 0,0 0,1 2,4 2,6
B

land cover 1870s  1950s  1990s  2000s
other area 0,0 0,1 0,1 0,1
arable land 52,2 47,7 41,0 39,2
permanent grassland 13,7 9,5 9,4 10,3
orchard 0,3 0,7 0,4 0,2
vineyard 0,3 0,0 0,0 0,0
forest 29,9 32,1 33,8 34,4
water body 0,2 0,2 0,6 0,5
built-up area 3,4 9,7 13,8 14,4
recreational area 0,0 0,1 0,9 0,9
C

land cover 1950s  1990s  2000s
other area 0,0 0,0 0,0
arable land 31,3 23,8 19,9
permanent grassland 9,5 10,7 13,6
orchard 0,1 0,3 0,2
forest 55,9 59,2 59,9
water body 0,2 1,1 1,1
built-up area 2,8 4,3 4,5
recreational area 0,1 0,5 0,7
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Table 5: Rate of change (%) in a 10-year trend in the area of land cover categories for
landscape paintings from period 1728-1850 (A), 1864-1930 (B) and 1931-1976 (C); N/A
— category did not occur in the given period

A

land cover 1840s-1870s  1870s-1950s  1950s-1990s  1990s-2000s
other area 0,0 0,0 0,1 0,0
arable land 1,0 -0,6 -19 -4,1
permanent grassland -1,7 -0,4 -0,6 2,8
orchard 0,0 0,1 -0,1 0,1
vineyard -0,1 0,0 0,0 0,0
forest 0,7 0,2 0,4 0,3
water body -0,2 0,1 0,0 0,0
built-up area 0,1 0,5 15 0,8
recreational area N/A 0,0 0,6 0,1
B

land cover 1870s-1950s  1950s-1990s  1990s-2000s
other area 0,0 0,0 0,0
arable land -0,6 -1,7 -1,6
permanent grassland -0,5 0,0 0,8
orchard 0,0 -0,1 -0,2
vineyard 0,0 0,0 0,0
forest 0,3 0,4 0,5
water body 0,0 0,1 -0,1
built-up area 0,8 11 0,6
recreational area 0,0 0,2 0,0
C

land cover 1950s-1990s  1990s-2000s
other area 0,0 0,0
arable land -1,9 -3,6
permanent grassland 0,3 2,6
orchard 0,0 0,0
forest 0,8 0,6
water body 0,2 0,0
built-up area 0,4 0,2
recreational area 0,1 0,1
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Comparing two adjacent periods revealed where the highest rate of change occurred.
Regarding forest/woody vegetation, the highest rate of increase in its area was identified in
agroup (A) for the end of the 19" century. Forests in this period spread predominantly on
grassland. In a group (B), the highest increase in forest/woody vegetation per 10 years
occurred at the turn of the 21% century, and in a group (C), it was between 1950s and 1990s.
In both periods and groups, the forest spread mainly on arable land. The highest increase in
built-up area was documented in the second half of the 20" century regardless the time of the
painting’s origin (Table 5). New built-up areas occurred predominantly on arable land.

All groups experienced the highest increase rate in grassland at the turn of 21 century by
grassing former arable fields. Decrease of grassland was typical only for paintings from
groups (A) and (B) and the highest rate of decrease was recorded between the first two
periods of their respective time span — for group (A), it was between 1840s and 1870s, for
group (B), it was between 1870s and 1950s. In both cases, grassland was mainly turned into
arable land, although afforestation also played a significant role for group (A). Groups (A)
and (C) experienced the highest decrease of arable land at the turn of the 215 century when it
was turned to grassland. In a group (B), the highest decrease of arable land occurred during
the second half of the 20™ century and was caused mainly by the spread of built-up areas.
Interestingly, the decrease rate of this category during the second half of the 20™ century was
similar in all three groups and was around 2 % per 10 years.

DiSSCUSSION

Comparison of paintings with maps from corresponding period

Our results show that landscape paintings, especially realistic ones, can show an accurate
portrait of the landscape in the time when the painting was acquired. The comparison with
the topographic maps confirmed this presumption regarding general features of the
landscape. Therefore, they could supplement topographic maps in periods where the
cartographic sources are missing.

Landscape paintings are usually more detailed than topographic maps, even of large scale,
such as stable cadastre from the 19" century. This is due to the purpose of the map and
therefore its content and due to the scale in which the map is drawn, which necessarily leads
to a considerable generalisation. On the other hand, although paintings are mostly more
detailed and filled with information, they display more or less narrow sector of the landscape,
only a fragment. Therefore, landscape paintings might be very well used for capturing some
main trends but they are not appropriate for precise statistical analysis, especially for large
areas. Landscape paintings, like topographic maps, represent a spatially discontinuous
fragmented source of information. This needs to be taken into account when using them.

The main benefit of using landscape paintings in the landscape studies consists in the
documentation of the scene directly by the author as an insider of such a specific location.
The maps to a certain extent generalize the captured landscape while the paintings convey the
real image of the location with other aspects and specifics. For example, landscape structures
determined by vegetation formation and biomass cannot be mostly deduced by maps but
paintings can reveal such information. Another example can be seen in capturing certain
habitat type, which has been lost, such as a steppe grassland, or even species composition in
today’s overgrown areas.

Our article did not focus on comparing landscape paintings with aerial photographs. Such
comparison might reveal even better accuracy of the painted landscape. The main drawback
of using aerial photographs for such exercise is the fact that the earliest photos are from the
1930s (Pacina & Popelka, 2017) and therefore paintings from earlier periods cannot be part
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of such analyses. Furthermore, distinguishing between land use categories, especially arable
fields and grasslands, on black and white photographs can be quite difficult.

Accuracy and suitability of the landscape painting also depend on the particular painter and
his/her style connected with the sense of balancing between precise depicting of reality and
aesthetics, resulting mostly in generalisation. Moreover, it was shown that some painters
omitted some features from the landscape they depicted because they were not “aesthetically
pleasing”. Josef Jambor, a famous Czech landscape painter of the 20" century, can serve as
an example. As his work is brilliant for assessing landscape changes because of its enormous
precision and fullness of details, it is necessary to stay cautious while using it. He has been
well known for his admiration of the glamor of a traditional rural landscape. Therefore, in the
painting Loucky u Tisnova (1960) showing a panorama of the village of the same name,
Jambor omitted displaying big railway viaduct, although it probably existed for more than ten
years before the painting was created. For him, technical advantages were considered as
something negative inhibiting traditional values and the face of the landscape. Other authors
were known to e.g. exaggerate the height of the horizon or reduce other aspects, e.g. Czech
painter Julius Matak who dramatized and idealised some objects in selected Bohemian and
Moravian localities (Lacina & Halas, 2015). Therefore, it should be stressed that using
landscape paintings in the studies of landscape represent more qualitative, rather than
quantitative approach. One should be also aware of their limits regarding their accuracy due
to painter’s style.

Land cover development

Land cover development trends captured by landscape paintings and in their surroundings
analysed with the help of both “TopoLandUse” database and field survey correspond with
general land cover trends that occurred elsewhere in the Czech Republic. These trends
include the intensification of agriculture at the end of 19™ century, high urbanisation in the
second half of the 20" century, agricultural extensification (grassing) at the beginning of the
21% century and agricultural land abandonment connected mainly with afforestation
throughout the whole study period (Skokanova et al., 2016; Bicik et al., 2015).

Intensification of agriculture was manifested mainly by the increase in the area of arable
land at the detriment of permanent grassland, which is typical especially in the lower
elevations (Havlicek et al., 2014; Kilianova et al., 2017). It can be seen in the paintings from
group (A). On the other hand, intensification of agriculture was in several cases from group
(A) combined with afforestation at the same time. This was caused mainly by afforesting less
productive soils (Bi¢ik et al., 2001) that were associated with cadastres from higher
elevations. These findings correspond with other studies from the Czech Republic and
Slovakia (Oprsal et al., 2013; Sul'ovsky et al., 2017). Afforestation as the result of
agricultural land abandonment occurring in the second half of the 20" century in groups (B)
and (C) can be attributed to economic reasons, namely profitability of expensive inputs in the
form of fertilisers and pesticide-related to the most productive soils (Kohlheb & Krausmann,
2009). The spread of woody vegetation in the present landscape is a consequence not only of
economic reasons but also of depopulation in the form of migration to cities (Petrovic, 2006;
Petrovi¢ & Petrikovicova, 2021).

The second half of the 20" century was affected not only by afforestation of less fertile
soils but also by spread of built-up areas. This applies especially to groups (A) and (B), i.e.
localities in lower to middle elevations where the majority of existing settlements were
situated. The spread of built-up areas in these localities can be associated with the spread of
non-agricultural activities such as construction of residential housing, industrial plants or
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agricultural buildings (Skokanova et al., 2016) but also the spread of recreational areas,
typical for more natural, mainly mountain, areas (Janik et al., 2019).

Finally, the massive spread of grassland, which started at the beginning of the 21% century
and to some extent continues till present is a result of political and cultural driving forces,
namely subsidies connected with agri-environmental schemes and landscape protection
programmes (Skokanova et al., 2016). These subsidies are targeted mainly for economically
less favourable regions (Havlicek et al., 2018a) or for the protection of valuable landscape
elements (Havlicek et al., 2018b). It should be pointed out that such grassing does not
necessarily mean higher plant diversity since the grassing mixes often include only several
types of plants (Jongepierova & Malenovsky, 2012), typically common grasses and legumes
(Prach et al. 2014). Therefore, many valuable species were lost during ploughing grasslands
in previous periods.

CONSLUSION

Realistic landscape paintings indeed can be a valuable source for analysing land cover
changes, especially in periods with lack of other, namely spatial data in the form of
topographic maps and other cartographic sources but also non-cartographic sources, such as
photographs. This fact was confirmed by our analyses, which revealed that more than 70 %
of assessed paintings were in concordance with topographic maps from respective period. As
additional bonus, landscape painting can provide details that topographic maps lack.
However, we should be aware of the fact the reliability of the paintings depends on the
painter and that they capture only a narrow part of the landscape. This means that landscape
paintings should be considered as a provider of qualitative data. However, they still can be
seen as a valuable source depicting major landscape changes. It is also important to localise
as precisely as possible the place from which the painting was done in order to get the most
accurate overview of the changes the landscape experienced.

Here analysed landscape paintings revealed the true appearance of past landscapes and
trends in specifics of past periods as the intensification of agriculture (end of 19" century)
and high urbanisation (1950-2000). The selection of analysed paintings captured all
present-day main trends in land cover change as the spread of woody vegetation, agricultural
extensification and abandonment of rural land. Furthermore, comparison of old and new
images confirmed the spread of grasslands and the slow abandonment of landscape in higher
elevations, which can be seen not only in the Czech Republic but also in other parts of
Europe.
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