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1. Introduction

1.1 Landscape conservation areas

Landscape conservation areas (LCA) are set up in order to pro-
tect and care for landscape heritage. Objects of interest usually 
include areas with typical settlements with a minor presence of 
cultural monuments and historical landscapes with significant 
cultural value (Kučová 2008). The sites are established by the 
ordinance of the Ministry of Culture of the Czech Republic 
and their statute and scope of conservation is specified by State 
Heritage Preservation Act (No. 20/1987). Currently, 23 LCA 
are declared by the ordinance of the Ministry of Culture 
No. 484/1992, No. 208/1996, No. 157/2002, and No. 1–4/2014. 
Characteristics of declared LCA show that they are usually areas 
with high architectural values and/or historical (landscape) parks 
that are closely connected with open landscape by a composition 
axis (Kučová 2008).

Landscape conservation areas were created for the protec-
tion of cultural landscape, its structure, landscape character and 
traditional landscape patterns. The main question of the paper is 
whether these characteristics feature significantly in statistical 
data on land use. These data were created for administrative and 
tax purpose and they are relevant and often used in studies of 
land use changes (Bičík, Kupková 2012; Bičík et al. 2001). Many 
studies using land use/cover changes (LUCC) database have been 
made, however, borders of the studied areas were commonly 
intentionally limited (Rašín, Chromý 2010; Chromý, Jančák, Win-
klerová 2003; Kučera, Chromý 2012) or, alternatively, the study 
area comprised the entire territory of the Czech Republic (Bičík 
et al. 2001; Bičík, Kupková, Štych 2012). Only few study areas 
were not delimited according to administrative borders but were 
constructed according to other criteria and purposes (e.g. land-
scape and nature conservation). Nevertheless, these areas were 
usually of a specific size which made the discrepancy between 
the borders of the study area and those of basic territorial units 
(BTU) statistically insignificant (Bičík et al. 2002). Landscape 
conservation areas are much smaller and landscape outside the 
LCA could significantly influence the results of such territorial 
analyses. The aim of this paper is to test if the LUCC database 
based on BTUs is suitable for landscape oriented assessment of 
LCAs and what are the limits of such approach. The second aim 
is to investigate if land use changes in LCA are different than 
land use changes in non-protected areas and reasons of these 
differences.

Landscape conservation areas were set up in the 1990s and 
early 2000s. They should protect or ameliorate the present 
state of cultural landscape and its components. Processes and 
changes in landscape before the establishment of the LCA were 
therefore not influenced by instruments of heritage preserva-
tion. Nevertheless, LCAs were established in landscape with 

cultural heritage of exceptional value and undamaged landscape 
character. Since LCA was established, landscape processes 
and changes have become influenced by the National Heritage 
Institute who tries to keep the traditional landscape character 
of LCAs.

1.2 Land use changes in LCAs

Land use registry has a long tradition in Bohemia and Moravia. 
From Berní rula (inventory of tax duties) in the 2ⁿd half of the 
17th century, followed by the Theresian cadastre in the 18th 
century, stable cadastre to current cadastre, various summa-
ries were created with the purpose of documenting land use. 
In documents from Land Registry archives, we can find data 
which include over 50 categories of land use reaching back to 
1826–1834 (Bičík, Kupková 2012). This reconnaissance subse-
quently yielded series of maps at the scale of 1:2,880 (or 1:1,440), 
which displayed detailed land use and land cover structures for 
each of the ca. 13,000 cadastral units. The extent of each land 
use and land cover category was also recorded in numerical 
form for every cadastral unit (Bičík et al. 2001). The continuity 
of data sets has been interrupted by many factors. Differences 
in applied methodologies of measurement, evaluation and inter-
pretation of data about land use and administrative changes and 
division of cadastral areas are the primary factors causing such 
difficulties. For the evaluation of trends of land use changes, it 
is necessary to identify useful data and modify them into a form 
which is comparable across all time horizons.

The LUCC database was created in the LUCC Czechia 
research centre at Charles University in Prague for the purposes 
of integrated research of land use development. This database 
consists of data on the structure of land use and land cover on 
territory of the Czech Republic, organized into basic territorial 
units (BTU), as recorded for five time horizons – 1845, 1896, 
1948, 1990, and 2000 (www.lucc.cz; Gemeindelexikon 1903; 
Gemeindelexikon 1904; Gemeindelexikon 1906). BTUs are ter-
ritorial units proposed in order to ensure comparability across 
all time horizons despite the changes of borders of administra-
tive units and to create a unique source of information on land 
use/land cover changes spanning more than one century. Over 
this period, fundamental changes of agricultural production 
and land use took place on the Czech territory (Bičík, Kupková, 
Štych 2012). The Czech Republic is divided into 8,903 BTUs, 
from which 80.2% contain only one cadastral unit, 10.3% are 
consists of two cadastral units, 4.1% three cadastral units, 2.3% 
four cadastral units and 3.1% consist of more than four cadastral 
units, with average BTU size reaching 790 ha (Bičík et al. 2002). 
These merged land units are considered as comparable, if the 
difference in single BTU’s area across all time horizons does 
not exceed 1% in comparison with the time horizon 1990. ‘The 
1% rule’ is fulfilled by 8,792 BTUs in 1845, 8,841 BTUs in 1948, 
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and 8,900 in 2000 (it means 99.7% or more BTU for every time 
horizon).

Changes in administrative division are not the only obstacle 
for comparability of data about land use. Different classifica-
tion of the categories of land use and land cover in observed 
time horizons represents another challenge. While the data 
for the year 1845 contains as much as 54 categories, only were 
12 categories used in year 2000. To make comparison possible, 
aggregates of land use categories were created. In the LUCC 
database, 8 categories are used – arable land, permanent cul-
tures, meadows, pastures (together forming the more general 
category of ‘agricultural land’), forest areas (forming their own 
general category), water areas, built-up areas and remaining 
areas (together creating the general category of ‘other areas’) 
(Bičík et al. 2001).

2. Methods

2.1 Application of data from LUCC database for studying 
land use changes in LCA

Database LUCC Czechia covers the whole territory of the Czech 
Republic. Owing to its complexity and its solution of the problem 
of comparability of data from different time horizons, it serves 
as an appropriate base of data for research on land use develop-
ment in the selected study areas. During the data processing, it 
was necessary to overcome the following obstacles:
– Missing graphical data presentation,
– Different categorization of land use,
– Incomparability between LCA and BTU borders.

To guarantee the comparability of data, it was needed to 
establish one range of land use categories, which respected the 
specific natures of the data-sources. Land use was structured 
into these categories:
1. arable land
2. permanent cultures
3. permanent grasslands
4. forests
5. water areas (i.e. other areas)
6. built-up areas (i.e. other areas)
7. remaining areas (i.e. other areas)

The final dataset was completed by the inclusion of data 
from current real estate cadastre statistics, which are available 
at the websites of the Czech Office for Surveying, Mapping and 
Cadastre (www.cuzk.cz). Administrative division and categoriza-
tion of these data correspond with data from 1990, therefore 
there was no needed for any additional adjustments in order 
to guarantee comparability. These data could have therefore 
been used without complications. This addition completed and 
lengthened the observed period to cover a timeframe between 
the years 1845 and 2012 within six time horizons – 1845, 1896, 
1948, 1990, 2000, and 2012.

2.2 Limitations of the usability of land use data 
for evaluation LCAs

The borders of an LCA are determined by specific ordinances 
of the Ministry of Culture, which provide exact descriptions of 
these borders. The borders follow administrative borders only 
partially or, at certain occasions, disregard them completely. 
Large parts of LCA borders are determined by natural elements 
(rivers, edges of forests, etc.), structural elements (communica-
tions, railways, irrigation canals, dams, etc.) and other easily 

identifiable elements in landscape. For this reason it is impos-
sible to achieve easy usability of the data about BTU for LCA 
territory by any adjustment of borders. Data about land use 
are summarized for the whole area of BTUs, without spatial 
representation or any other consideration of individual parts of 
observed BTUs. Therefore, it is not possible to avoid at least some 
distortions in interpretation when using these summarized data 
for the evaluation of LCAs whose areas are not comparable with 
BTUs. Nevertheless, the potential distortion could be minimized 
by the use of appropriate methods.

Each LCA is formed by multiple BTUs. Some BTUs fall 
completely within an LCA, while some BTUs are covered only 
partially. Data about land provide aggregate information on the 
whole territory of BTUs. In the case when an LCA includes the 
whole area of a BTU, such data can be used without any fear of 
distortion, because all identified land use categories are present 
in such LCA. A problem emerges when only a part of a BTU falls 
within the observed LCA. Land use in the included part of BTU 
does not necessarily correspond with land use recorded for the 
whole BTU. In other words, proportion of representation of par-
ticular land use categories could be significantly different in the 
part which falls within an LCA than in the whole BTU. Transfer-
ring of the proportions of representation of particular land use 
categories recorded for the whole BTU into the data for the part 
included into an LCA does not eliminate this error; therefore 
this adjustment is redundant and was not used. Usability of each 
BTU in LCAs was assessed from two perspectives. Firstly, the 
research assessed the probability of a significant divergence in 
land use on the territory of the whole BTU when compared to 
the use of land on the territory included within the LCA. This 
probability grows in proportion to the share of the given BTU’s 
territory lying outside of the LCA. Therefore, a limit was set of a 
minimal representation of at least 20% – minimal percentage of 
BTU area included into LCA should be 20%, then this BTU could 
be declared as sufficiently reliable and usable in the analysis. 
The second criterion characterizes the influence of a particular 
BTU on the LCA. Share of the LCA’s territory covered by the 
included part of BTU gives the weight of the given BTU in the 
determination of the given LCU’s landscape character. The big-
ger the part of an LCA covered by single BTU, the bigger is the 
weight of that BTU, which makes it more decisive in affecting 
the LCA’s landscape. Therefore, a second limit was set, specify-
ing the proportion of 10% – this determines the minimal share 
of the LCA’s area which must be taken up by the BTU’s territory 
falling within the LCA in order for that BTU to be considered 
relevant. Both conditions should be applied simultaneously. As 
a result of the application of these criterions for the usability of 
BTU data for LCA research, a data set describing the character 
of landscape in all LCAs with sufficient complexity and accuracy 
was accomplished.

2.3 LCAs selected for further analysis

Five LCAs were selected for further analysis. The objective was 
to select the most representative set of observed objects accord-
ing to these characteristics:
– LCA land area
– The share of LCA area remaining after the removal of BTUs 

which failed the aforementioned usability test 
– share of BTU area located outside of LCA borders

Table 1 synoptically lists the evaluated characteristics. The goal 
of this process was to select the areas which fulfil the criterions 
and therefore are considered to be adequately described by BTU 
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data and, on the other hand, to eliminate those LCAs which can 
be expected to cause significant distortions.
– Římovsko – the smallest LCA, more that 96.5% of the land 

area of the included BTU is situated outside of LCA borders
– Lednicko-Valticko – the biggest LCA, at the same time, this 

LCA exhibits an extraordinary degree of reliability of LU data.
– Valečsko – high share of area not included, (89.8%) therefore 

a high possibility of bias data
– Slatiňansko-Slavicko – area with the least coverage by BTU
– Battlefield Hradec Králové – LCA with the largest coverage 

of BTU

3. Results

Evaluation of land use development within the area 
of selected LCAs

LCA Římovsko

The major part of LCA Římovsko is situated within the Doudleby 
BTU and the LCA covers only 3.5% of this BTU’s land area. 
The second BTU – Branišovice, does not fulfil the established 
criteria because only 0.23% of its area is situated inside the LCA. 
Summarized reports were made up for the whole BTU, therefore 
data about land use for land units smaller than BTU Doudleby 
are available for time horizons 1845, 1896, 1948, and 2012. Area 
of LCA Římovsko lies almost exclusively within borders of the 
Římov cadastral unit and constitutes about 20% of its total area; 
therefore we decided to compare summarized data for the whole 
BTU Doudleby with data for the cadastral unit Římov to assess 
differences in land use.

From the comparison of data on land use in BTU Doudleby 
and in the Římov cadastral unit, we get the best results for time 
horizon 1896, when differences are only 0.5%, except for arable 
land, for which the difference was 1.5% (but within the values 
of 55.5% and 54%, respectively, this difference is not significant) 
and permanent grasslands, for which the difference amounted 
to 2.9% (13% and 15.9%, respectively). Other time horizons have 
lower comparability, with the least favourable values pertaining 
to the year 2012. The biggest difference is in share of arable 

land – 6.7%, the difference in the measure of permanent grass-
lands reached 5.1%, and in the case of forest areas, the differ-
ence reached close to 3%. These differences show that the trends 
in land use within the cadastral unit are becoming increasingly 
more divergent from the trends within the wider BTU territory. 
Statistical evaluation of land use developments for such a small 
area is problematic, considering the fact that 1 ha of the studied 
LCA represents 0.8% of the BTU’s total land area.

LCA Lednicko-Valticko

The evaluation of BTUs in LCA Lednicko-Valticko is similar to 
LCA Římovsko – after applying criterions for BTU usability, 
BTU Rakvice and BTU Hrušky, with only 3.37% and 0.25% of 
area situated inside LCA borders, were rejected. BTU Ladná was 
rejected because it covers only 2.45% of the LCA. As a result, 
only BTU Břeclav was declared as able to contribute to the char-
acterization of land use structure in LCA Lednicko-Valticko. Area 
of the studied LCA constitutes 50.47% of the BTU’s total land 
area, therefore interpolation of data from summarized reports is 
less problematic and the risk of significant deviation is distinctly 
smaller. Another difference is that BTU Břeclav is formed by the 
merger of 16 cadastral units, 9 of which have territory within the 
LCA’s border. Land use differences between separated cadastral 
units are aggregated.

For time horizons 1845, 1896, 1948, and 2012, it is possible 
to compare data on cadastral units falling within the LCA with 
summarized data for the whole BTU and evaluate the extent to 
which the data on land use from summarized reports might be 
distorted by land use within cadastral units completely outside of 
the LCA. From the comparison of the shares of individual land 
use categories, arable land and forests show the most significant 
difference (these differences reach up to 8%). For the description 
of land use development, however, trends in the share of land 
use categories are more important– whether an increase or a 
decrease of share of the category is observed and whether this 
change occurs in the same direction in both the BTU and indi-
vidual cadastral units. The trends are the same in both areas and 
differences are insignificant. Data from summarized reports are 
therefore usable for the evaluation of trends of land use changes 
in LCA Lednicko-Valticko.

Tab. 1 — Characteristics of LCAs and included BTUs (source of BTU: www.lucc.cz)

Name Area of LCA (Ha) Area of BTUs (Ha) LCA covered by BTUs (%) Area of BTU in LCA (Ha) Area of BTU outside LCA (Ha) BTUs outside LCA (%)

 1 Římovsko 123.1 3,348.7 95.2 117.2 3,231.5 96.5

 2 Lembersko 352.7 1,219.6 95.9 338.2 881.4 72.3

 3 Orlicko 487.9 1,277.2 93.0 453.5 823.7 64.5

 4 Čimelicko-Rakovicko 720.6 3,103.8 85.3 614.3 2,489.4 80.2

 5 Battlefield Přestanov, Chlumec, Varvažov 749.4 5,622.8 98.0 734.1 4,889.7 86.9

 6 Osovsko 934.9 1,918.6 97.2 909.0 1,009.6 52.6

 7 Náměšťsko 1,245.3 2,645.0 87.0 1,083.2 1,561.8 59.0

 8 Plasko 1,443.3 3,853.5 97.8 1,411.1 2,442.4 63.4

 9 Chudenicko 1,622.1 3,546.1 88.4 1,433.7 2,112.4 59.6

10 Valečsko 1,810.2 16,066.4 90.3 1,634.1 14,432.2 89.8

11 Libějovicko-Lomecko 2,182.0 12,595.7 94.6 2,063.2 10,532.5 83.6

12 Zahrádecko 2,650.1 7,130.1 99.1 2,627.2 4,502.9 63.2

13 Žehušicko 3,091.5 14,341.1 98.6 3,049.7 11,291.4 78.7

14 Slatiňansko-Slavicko 3,807.6 3,873.1 78.6 2,992.2 844.9 22.0

15 Battlefield Hradec Králové 6,441.8 9,361.9 99.1 6,385.1 2,976.8 31.8

16 Novohradsko 6,591.5 12,238.2 90.2 5,944.4 6,293.8 51.4

17 Battlefield Slavkov 6,780.2 10,892.9 85.8 5,820.8 5,072.1 46.6

18 Vranovsko-Bítovsko 7,701.1 16,580.7 98.4 7,574.7 9,006.0 54.3

19 Lednicko-Valticko 14,220.1 27,238.7 96.7 13,747.5 13,491.1 49.5
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Tab. 2 — Land use in LCA Římovsko (BTU Doudleby) (in hectares)

Land use 1845 1896 1948 1990 2000 2012

Arable land 1,685.00 1,820.00 1,726.80 1,370.70 1,361.30 1,301.38

Permanent cultures 22.30 27.39 72.20 94.50 97.70 97.98

Permanent grasslands 700.10 534.00 519.40 553.50 561.40 582.34

Forest areas 781.00 815.00 841.60 922.90 922.60 927.92

Water areas 81.10 — 70.80 113.10 113.30 110.24

Built-up areas 18.10 — 29.40 40.80 42.80 48.81

Remaining areas 82.90 — 110.50 262.70 259.30 289.59

Other areas 182.10 175.61 210.70 416.60 415.40 448.64

Total 3,370.50 3,372.00 3,370.70 3,358.20 3,358.40 3,358.27

Note: Other areas = water + built-up + remaining areas. (In 1896 no data for separate categories.)

Fig. 1 — BTUs in LCA Římovsko

Graph 1 — Land use changes in LCA Římovsko

Graph 2 — Land use in cadastral unit Římov
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Tab. 3 — Land use in LCA Lednicko-Valticko (in hectares)

Land use 1845 1896 1948 1990 2000 2012

Arable land 13,152.40 13,670.00 15,371.30 13,339.60 13,367.70 11,957.12

Permanent cultures 1,073.30 1,151.99 934.40 2,652.00 2,710.90 3,429.32

Permanent grasslands 5,919.00 3,617.52 3,373.30 1,227.40 995.10 1,126.59

Forest areas 5,875.80 5,210.26 5,813.30 5,917.30 5,977.50 6,095.34

Water areas 950.20 — 820.10 1,360.70 1,406.40 1,451.49

Built-up areas 224.70 — 345.70 563.40 602.20 588.83

Remaining areas 332.00 — 954.60 2,500.20 2,543.90 2,931.00

Other areas 1,506.90 1,605.23 2,120.40 4,424.30 4,552.50 4,971.32

Total 27,527.40 25,255.00 27,612.70 27,560.60 27,603.70 27,579.70

Note: Other areas = water + built-up + remaining areas. (In 1896 no data for separate categories.)
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Fig. 2 — BTUs in LCA Lednicko-Valticko

Graph 3 — Land use changes in LCA Lednicko-Valticko
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Fig. 3 — BTUs in LCA Valečsko
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Graph 4 — Land use changes in LCA Valečsko

Graph 5 — Land use in BTU Dobřenec 2

Graph 6 — Land use in BTUs interfering with LCA Valečsko (without BTU Dobřenec 2)
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Tab. 4 — Land use in LCA Valečsko (in hectares)

Land use 1845 1896 1948 1990 2000 2012

Arable land 7,019.00 7,283.00 6,933.70 2,896.70 2,160.40 1,696.46

Permanent cultures 97.40 113.05 185.90 410.10 454.20 443.85

Permanent grasslands 2,807.60 2,613.43 2,726.20 1,636.70 2,336.80 2,497.53

Forest areas 5,258.70 5,165.43 5,302.50 5,122.50 5,128.50 5,146.11

Water areas 61.00 — 50.80 90.40 91.80 85.54

Built-up areas 49.40 — 81.40 93.00 95.00 52.39

Remaining areas 342.60 — 355.10 5,343.90 5,327.50 5,687.11

Other areas 453.00 464.09 487.30 5,527.30 5,514.30 5,825.04

Total 15,635.70 15,639.00 15,635.60 15,593.30 15,594.20 15,608.99

Note: Other areas = water + built-up + remaining areas. (In 1896 no data for separate categories.)

Tab. 5 — Land use in LCA Slatiňansko-Slavicko (in hectares)
      

Land use 1845 1896 1948 1990 2000 2012

Arable land 1,434.00 1,562.00 1,426.70 1,324.00 1,311.00 1,301.33

Permanent cultures 53.20 89.90 121.20 147.10 147.70 146.58

Permanent grasslands 841.80 595.32 521.20 366.60 375.30 369.29

Forest areas 1,348.20 1,428.00 1,546.40 1,595.20 1,600.10 1,602.50

Water areas 54.50 — 56.20 84.80 86.90 93.09

Built-up areas 19.00 — 53.50 81.80 82.10 79.95

Remaining areas 93.70 — 118.10 243.40 239.70 245.91

Other areas 167.20 171.78 227.80 410.00 408.70 418.95

Total 3,844.40 3,847.00 3,843.30 3,842.90 3,842.80 3,838.64

Note: Other areas = water + built-up + remaining areas. (In 1896 no data for separate categories.)
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Graph 7 — Land use changes in LCA Slatiňansko-Slavicko

Fig. 4 — BTUs in LCA Slatiňansko-Slavicko
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Tab. 6 — Land use in LCA Battlefield Hradec Králové (in hectares)

Land use 1845 1896 1948 1990 2000 2012

Arable land 6,857.70 7,230.00 7,158.20 6,902.80 6,854.80 6,832.54

Permanent cultures 194.10 228.22 229.70 277.00 273.50 273.18

Permanent grasslands 1,098.60 805.07 795.20 615.00 651.40 605.48

Forest areas 825.00 748.21 732.30 773.70 774.90 778.84

Water areas 34.50 — 16.30 69.60 72.60 77.44

Built-up areas 80.80 — 134.20 194.60 181.40 179.05

Remaining areas 261.00 — 283.00 515.50 540.60 601.62

Other areas 376.30 339.50 433.50 779.70 794.60 858.11

Total 9,351.70 9,351.00 9,348.90 9,348.20 9,349.20 9,348.14

Note: Other areas = water + built-up + remaining areas. (In 1896 no data for separate categories.)
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Fig. 5 — BTUs in LCA Battlefield Hradec Králové

Graph 8 — Land use changes in LCA Battlefield Hradec Králové.
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Collected data show a decrease in the share of arable land 
(from 48% in 1845, through a maximum of 56% in 1896, to the 
current value of 43.3%). On the other hand, permanent cultures 
increased from 4.6% in 1845, to 12.4% in 2012 and remaining 
and built-up areas increased from ca. 2% in 1845 to almost 12% 
in 2012). Increase in the share of these categories occurred at 
the expense of permanent grasslands, whose share has steadily 
decreased from ca. 21% to the current extent of 4% of total land 
area.

LCA Valečsko

A major part (89.8%) of the area of BTUs forming the territory 
of LCA Valečsko lies outside the LCA’s borders. This section 
of land primarily consists of the territory of BTU Dobřenec 2, 
which constitutes 83.12% of the area excluded from the LCA. 
We compared land use in BTU Dobřenec 2 with land use in the 
other 7 BTUs and assessed the distortion to land use data of the 
whole LCA. Differences of land use between BTU Dobřenec 2 
and remaining BTUs are significant primarily in respect to the 
more recent time horizons (1990, 2000, and 2012). They reach 
over 14% in the case of permanent cultures, from 18.7% to 21.6% 
in the case of forests, and the differences in the land share of 
remaining areas increased from 31.5% in 1990 to 33.9% in 2012. 
These differences influence the evaluation of land use develop-
ment in LCA Valečsko.

According to the summarized data for LCA Valečsko, the 
most significant change of landscape features the decrease of 
the share of arable land from 44.3% of total land area in 1948 to 
10.9% in 2012. Conversely, we can observe a significant increase 
in the share of remaining areas, from 2.3% in 1948 up to 34.3% in 
1990 and reaching 36.4% in 2012. These two trends are decisive 
in characterizing the land use changes in the study area and 
changes of other land use categories are insignificant in compari-
son. When we disregarded BTU Dobřenec 2, we obtain different 
results. Trends are similar, but the decrease in the share of arable 
land is less rapid (from 53.2% in 1948 to 29.3% in 2012) and the 
increase in the share of remaining areas is almost insignificant – 
from 2.3% in 1948 to 7.4% in 2012. There is also a significant 
increase in the share of permanent cultures, from 3.5% in 1948 
to more than 14% in all of the following time horizons.

LCA Slatiňansko-Slavicko

Application of the criteria on the usability of BTU data for the 
analysis of land use patterns in LCA Slatiňansko-Slavicko caused 
that only 78.6% of LCA’s territory is covered by involved BTUs. 
On the other hand, only 22% of such BTUs’ total land area is 
located outside of the LCA. This enables us to use the data from 
summarized reports to characterize the land use structure of 
the studied LCA. However, we could not guarantee that the 
omitted area of the LCA is not sufficiently different that it could 
significantly distort the analysis of the whole area. This question 
could only be answered by an analysis of map sources.

According to the data from summarized records, all catego-
ries of land use have undergone significant changes over the 
observed period, and all can be considered as characteristic 
of (and characterizing) the patterns of land use development 
within the studied area. The biggest change pertains to perma-
nent grasslands, whose share fell by more than 10% (from 21.9% 
in 1845, through 15.5% in 1896, 13.6% in 1948, all the way to 
9.5% in 1990, 2000, and 2012). Furthermore, we can observe a 
significant shift in the share of permanent cultures (from 1.4% in 
1845 to 3.8% in 2012) and remaining areas (from 2.4% in 1845 to 

6.4% in 2012). Both categories doubled their share. Afforestation 
of the area represents another significant trend – share of forest 
areas is grown continuously from 35.1% in 1845 to 41.8% in 
2012.

LCA Battlefield Hradec Králové

LCA Battlefield Hradec Králové is one of the less problematic 
areas from the selected LCAs in terms of the reliability of the 
collected data. Majority (99.1%) of the studied area is covered 
by included BTUs and only 31.8% of the area of these BTUs is 
situated outside of LCA borders. The character of this area is 
relatively stable. Despite a small increase of arable land between 
1845 (73.3%) and 1896 (77.3%), during the following years its 
share returned back to previous level (73.1% in 2012). Share of 
permanent grasslands shows the only long-term change in the 
area, since it declined from 11.7% in 1896 to 6.5% in 2012. This 
decrease is balanced by an increase in the share of remaining 
areas from 2.8% in 1896 to 6.4% in 2012.

4. Discussion

The first important question pertained to the suitability of BTUs 
for the investigation of land use changes in LCAs. Previously, 
BTUs have been used to examine land use changes in individu-
ally selected study areas (Rašín, Chromý 2010; Chromý, Jančák, 
Winklerová 2003; Kučera, Chromý 2012). A similar study has 
been done using BTUs in order to analyse Biosphere Reserves, 
however these reserves are of much bigger size than LCAs (area 
of the smallest biosphere reserve Dolní Morava is 24,240 ha). 
Therefore, any inaccuracies caused by the fact that some parts 
of the area of assessed BTUs reached beyond the land area 
of Biosphere Reserves were negligible (Bičík et al. 2002). On 
the other hand, some LCAs are too small and their assessment 
could be seriously influenced by landscape included in the 
BTU yet outside of the LCAs. Both the area and the shape of 
LCAs and BTUs should therefore be taken into consideration. 
Assessment of land use changes based on BTUs is most adequate 
in big LCAs in inland areas with a stable settlement structure 
(see LCA battlefield Hradec Králové, partly LCA Slatiňansko-
Slavicko). Most BTUs there are formed by one cadastral unit, so 
they are completely incorporated into LCA or the share of BTUs 
land outside the assessed area is not high enough to distort the 
results. However, small LCAs or LCAs in borderlands, whose 
settlement structure was deeply influenced by the expulsion of 
German inhabitants after the WWII, are more problematic (Bičík 
et al. 2001; Chromý 2003; Jeleček 2002). Settlement changes, 
depopulation, and abandonment of villages caused cadastral 
border changes and BTUs are mostly formed by several cadastral 
units. Therefore, large areas of BTUs are located outside of the 
assessed LCAs and the level of inaccuracy is much more signifi-
cant than in the case of inland LCAs (see LCA Lednicko-Valticko, 
LCA Valečsko, LCA Římovsko).

Generally, we could say that land use changes in LCAs were 
similar to land use changes in the Czech Republic as a whole 
and follow the trends of its regional differentiation. On the other 
hand, we could distinguish several typical features of land use 
changes in LCAs. LCA battlefield Hradec Králové is a typical 
landscape of inland fertile lowlands near a big city. As in similar 
landscapes, the share of arable land was highest here at the end 
of the 19th century (77.3%), than continuously declined until the 
current level (73.1%). Permanent grasslands declined over the 
whole study period, while permanent cultures, built-up areas 
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and other areas increased their share. It corresponds with the 
situation in similar areas not only in the Czech Republic, but also 
in the Central Europe (Bičík, Kupková, Štych 2012; Bičík, Kup-
ková 2012; Bičík et al. 2001; Janáč, Jeleček, Chromý 2010). Nev-
ertheless, the reduction of arable land is not really pronounced 
and the rise in the share of built-up and other areas is not as 
dramatic as in landscapes not protected in such manner (Štych, 
Bičík, Spazierová, Janoušek, Bláha 2012). Also land use changes 
in LCA Slatiňansko-Slavicko, which represents a landscape of 
an inner periphery, are less significant and share of each land 
use category is more stable than in similar but unprotected land-
scapes of inner peripheries (Kučera, Chromý 2012; Štych, Bičík, 
Stonáček, Bláha 2012; Skaloš et al. 2011). Generally speaking, 
only minor land use changes have been recorded, particularly in 
the period 1948–1990, in sparsely populated peripheral regions 
with a weak economic base (Bičík et al. 2001; Chromý, Jančák, 
Winklerová 2003).

The assessment of land use changes in borderland is more 
influenced by landscape outside the LCAs, because BTUs are 
often rather large and cross over LCA borders. For this reason, 
LCA Římovsko should be excluded from analysis. Bigger LCAs 
could be analysed but the results should be carefully interpreted. 
LCA Lednicko-Valticko is the biggest LCA and it is located in 
southern Moravian in a fertile and nowadays also rather tour-
isty region. Former German inhabitants were displaced, but the 
area was inhabited by new colonists. The share of arable land 
reached its peak in 1948 (55.7%) and started declining thereaf-
ter. Permanent grasslands decreased dramatically from 21.5% in 
1845 to 3.6% in 2000. On the other hand, the share of permanent 
cultures (vineyards in this instance) has gone up, as did the share 
of built-up and other areas. Share of forests has remained stable 
for the whole study period; meanwhile, forests increased their 
coverage during the second half of the 20th century in similar 
localities (Rašín, Chromý 2010; Jeleček, Bičík, Štych, Bláha 
2012). Open areas are important for landscape composition 
which is characteristic for managed landscape like Lednicko-
Valticko; therefore the share of forests does not increase like 
in other similar areas. Analysis of LCA Valečsko has proven to 
be rather problematic because BTU Dobřenec 2 significantly 
distorts the results. BTU Dobřenec 2 represents 30.8% of the 
LCA’s territory so it could not be neglected, on the other hand, 
the LCA covers only 4.05% of the BTU’s area and a major part 
of BTU lies within the Hradiště military area, which is classified 
as ‘other area’. In spite of this overestimation of the share of 
other areas we can analyse land use changes. Arable land has 
declined dramatically; the share of permanent grasslands has 
also decreased but not as extensively as in other parts of the 
Czech Republic. These changes are similar to land use changes 
in other borderland peripheries (Kučera, Chromý 2012; Jeleček, 
Bičík, Štych, Janoušek, Bláha 2012; Štych Bičík, Chromý, Bláha 
2012).

5. Conclusion

The principal trends in land use/cover changes within the land-
scape conservation areas mirror those found in unprotected 
landscapes, however, they tend to be slower and less dynamic. 
Landscape conservation areas were set up in 1990s and early 
2000s so until then we could not really speak of landscape 
heritage protection in these areas (with the exception of the 
protection building and garden monuments). On the other hand, 
the analysis shows that LCAs were intentionally set up over 
landscapes with a more traditional landscape structure and a 

relatively slower rate of change when compared to other parts 
of the Czech Republic. Since 2000, heritage protection meas-
ures could be implemented in LCAs according the Heritage Act 
(No. 20/1987). Nevertheless, it did not change the nationwide 
trends and land use changes in LCAs continue to follow land 
use trends in unprotected areas, only at a slower pace. Cultural 
landscape heritage protection is based on good principles, but 
it is very weak in the implementation of its strategies. The prin-
cipal current problems of historical cultural landscape in the 
Czech Republic are 1) increasing share of built-up areas, loss 
of open space and the emergence of new negative dominants 
in the landscape; 2) increasing share of woods, loss of open 
space, 3) intensive “industrial” agriculture without respect for 
the remains of historical landscape structures. On the other 
hand, land use changes and degradation of cultural landscape 
in unprotected occur at faster pace than they do in LCAs.
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