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Abstract

Kubeš J., Mičková K.: Development of horizontal landscape structure in the Pohořsko region (the Czech-Austrian frontier) between 1938-2000. Ekológia (Bratislava), Vol. 22, No. 3, 269-283, 2003.

Development of landscape use and landscape cover structures was examined in the region Pohořsko (region alongside the Czech-Austrian frontier). Research was based on historical and current data about extent of plot types in Cadastral Units and on aerial photos covered a part of the study area and the landscape segment near the Czech-Austrian frontier. Increase of forest plots and decrease of arable land plots were recorded in all Cadastral Units. However, these tendencies manifest more or less intensive courses according to the local geographical conditions. Extent of forest find out from aerial photographs proceeded higher then their extent indicated in statistics. Slight increase of water areas and important one of moorlands were also recorded. Reduction of landscape cover elements density in the open landscape took also place. The share of dispersed tree and shrub vegetation has slowly increased. 
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Introduction

Since the Second World War the rural landscape of the mountainous and highland regions of Czechia, particularly that alongside the Austrian and Bavarian frontier, has experienced substantial changes in proportions of the landscape element types and in the horizontal arrangement of landscape elements and their types. The changes were primarily induced by dislodging the German portion of the original inhabitants; by the ensuing resettlement of the region (the limited number of new settlers translated itself into the reduction of cultivated land and the demise of some villages); by new methods aimed to introduce large-scale agricultural and forestry production typical of the socialist approach in agriculture (the socialist agriculture created large fields and applied environmentally unfriendly methods of drainage and fertilization); by the later indiscriminate expansion of socialist agricultural methods into the mountainous and highland regions (the seventies and eighties witnessed the establishment of vast stretches of pastures); and by the position between East and West (the strictures imposed on the free movement of people near the frontier changed the local cultivated fields into forests and abandoned land).

When crossing the frontier on the way to Upper Austria, Lower Austria, or possibly Bavaria, one cannot be unaware of the conspicuous differences in the horizontal landscape structure existing here despite the fact that before the second world war the appearance of the mountainous and highland landscape along both sides of the frontier did not show major differences, as testified by historical maps and aerial photos.

Analysis of horizontal landscape structure development is in this paper monitor, in reliance on the data extracted from the Land Registry (a.k.a. Real Estate Cadaster), the changes in proportions of the main plot types that the Pohořsko region (study area) experienced between 1938 and 1999. Nevertheless such summary statistical data pertaining to the individual Cadastral Units (just CU/CUs hereinafter) can hardly fully describe the changes in the horizontal arrangement of landscape elements and their types within the study area. Moreover, the cadastral data reflect the declared conditions of plots, but the actual conditions may differ. The situation is still aggravated by the fact that a specific plots may contain, both inside and around, some elements not entered into the Land Registry (e.g. minor landscape elements and lines of dispersed tree and shrub vegetation). To tackle the problem we shall introduce a second stage of analysis; the stage shall analyze the changes in the proportion of types of landscape elements found in the landscape cover as well as their horizontal arrangement as witnessed by historical and current aerial photos. 

We have surveyed more than ten yearly volumes of renowned reviews with a major focus on articles treating the topic of development of horizontal landscape structure in European cultural landscape in the temperate zone. The articles analyzed primarily cultural landscapes encountered in the countries located close to the North of Europe – namely on the Scandinavian Peninsula and in Denmark (Ihse, 1995; Fjellstad, Dramstad, 1999; Kristensen, 1999; Olsson et al., 2000; Cousins, 2001); in Finland and Estonia (Aaviksoo, 1993; Hietala-Koivu, 1999; Palang et al., 1999; Pärtel et al., 1999); or in Britain and Netherlands (Harms et al., 1984; Hulshoff, 1995). Another frequent region of such research was the Pyrenean Peninsula – the changes in the horizontal landscape structure in its northern part and the related environmental issues were treated by e.g. García-Ruiz et al. (1996) and Moreira et al. (2001).

Nevertheless our search through those reviews have yielded no articles describing the development of horizontal landscape structure in France, Germany, or Poland, nor that encountered in the countries of Middle Europe and Balkan, save for one article by Kienast (1993), dealing with changes in the Swiss Plateau landscape, and a couple of articles originated in Czechia (Kubeš, 1994; Lipský, 1995; Lipský et al., 1999, Zemek et al., 2001).

Some of the above-mentioned articles relied for the information about development of horizontal landscape structure primarily on the combination of historical topographic maps or cadastral maps supported by aerial photos. This combination of data sources enables to analyze the horizontal landscape structure back to the 17th century (Cousins, 2001; Lipský, 1995). Such approach brings about a methodology problem resting in the difficulties met in an effort to geodetically match the maps and photos, and to identify the landscape elements found in both. Other articles relied for data only on the aerial photos, and still others leaned on relatively recent and therefore updated maps acquiring by field mapping of landscape cover. A mighty tool available to explain the changes experienced in the landscape horizontal structure is what is known as the ‘transformation analyses’, i.e. analyses describing ‘what has turned into what’. Such analyses can be met in eight out of the eighteen articles; in several others the transformation processes can be deduced from the published maps.

The marked ambiguity of terms used throughout the articles analyzing the horizontal landscape structure and its development stems from the differences in national terminology conventions; from different scientific approaches (focused on geography, landscape ecology, agriculture); or from following inappropriate examples. Quite common is the use of confusing and overlapping terms like ‘land(scape) use’, ‘land(scape) cover’, ‘vegetation cover’, or the word connections ‘landscape pattern’ and ‘landscape structure’, and some others. Rather understandable are such terms describing the types of landscape elements, since these are closely related to the purpose of a specific survey; to the scope of the survey; and to the nature of source data. We do not aspire to coin new terms in the field of horizontal landscape structure, but to distinguish between the analytic practices followed hereunder we shall have to define the key terms at least generally.

A (horizontal) landscape element is a basic territorially confined portion of landscape defined by the certain manner. As an example of types of landscape elements we can quote landscape cover element, plot (of land), biotop, geobiocenosis. A proportion of types of landscape elements and arrangement of individual landscape elements and their types create horizontal landscape structure. In this article we operate with these typologies of landscape elements – typology of landscape cover elements and typology of plots (use of plots declared in statistics). Inside the first typology is possible to define, for example, arable land cover elements or forest cover elements, inside the second typology is possible to difine, for example, arable land plots or forest plots, but operating with bouth typologies at more general level is also possible to use the terms arable land or forest. In the research about land(scape) use is necessary to work with plots and their types (as we can find them in land statistics) and in the research about land(scape) cover with landscape cover elements and their types.

Study area

Study area, Pohořsko, encompasses 37 CUs (see Fig. 1 and Fig. 2); it covers the area of 296.32 km2 in a southern expansion of Czechia stretched into the Austrian territory. The region is a part of a broader geomorphologic landform consisting of hilly to mountainous areas. The highest altitude point is the Kamenec (1072 m above sea level), the lowest altitude point is where the Stropnice river exits the Humenice dam (approx. 520 m above sea level). The mountainous section of the region features the average annual temperature of 4°C to 5°C and the annual rainfall of 800 mm to 850 mm; the analogous figures for the hilly (highland hereinafter) section are 6°C to 7°C and 650 mm to 750 mm, respectively (Nekovář, 1972). 

At present (as of 1999), the study area is mostly covered by agricultural plots (over 34.00% of the entire area) consisting primarily of meadows and pastures (18.00%) and arable land (16.00%). The greater part of the area is occupied by forest plots (58.00% in 1999, as opposed to 45.00% in 1938) dominated by artificially planted monocultures of spruce. As follows from the analysis of aerial photos, the actual forest covered area is even larger by another 2.00% to 3.00%. The rate of forestation (by plots) with 75.00% to 91.00% is highest in the mountainous part of the study area. 

In the study area is a home to 4121 permanent residents living in 808 permanently inhabited houses grouped into 37 villages (Census, 2001). These figures are low in comparison with the 1930 Census results, when the majority of inhabitants was created by Germans. Comparable data for 1930 are: 13836 residents, 3115 houses, and 66 permanently inhabited villages (Census, 1934). The population development has been marked by the dislodging of German inhabitants after 1946; by insufficient resettlement; by concentration of inhabitants into several central seats; by the subsequent drain of people leaving the region in the 1970s and 1980s for towns located outside the study area. This population development impacted on the horizontal landscape structure. The CUs thus made devoid of human abodes with the former agricultural plots left uncultivated reverted to meadows and gradually grew with forest or were forested.

The tourist inflow has not been fully developed yet and the offer of accommodation and catering facilities remains limited. The study area has no industrial plants with workforce over 50 employees. The land cultivation activities of varying intensities have been under way particularly in the highland part of the study area, carried on primarily by the transformed socialist agricultural farms now gone private. Forestry management has been relatively well developed.

Methods

Methods used to monitor the changes in plot types proportion

Cadastral Offices established on the regional levels keep Land Registries (Real Estate Cadasters) and maintain records on the individual plots stating their area, type and other features. We have monitored area of these plot types – arable land plots (a), plots of meadows and pastures (b), forest plots (c), and the cumulative area of (a) + (b) + (c) + (d), where (d) stands for the type rest plots, within all CUs pertaining to the study area in the years of 1938, 1955, 1989 and 1999. The type tabulated as the ‘rest plots’ include the following plot types: gardens, orchards, water areas, built-up areas and courtyards, and other areas.

We have opted for such years because in 1938 the study area still represented a traditional mountainous and highland cultural landscape; in 1955, with the local population already exchanged and the situation thus stabilized, and with the abandoned frontier belt between the border line and the barbed-wire fences alongside it already in place, the agricultural and forestry practices started to change; the data for 1989 describe the situation of plots at the dusk of socialism, while the data for 1999 reflect the status of plots 10 years after the 1989 coup. The changes reported for the period of 1989 to 1999 were not major, since the official records about status of plots tend to lag behind the reality of changes in landscape introduced after 1989. 

Table 1 summarizes data on the development of main plot types proportion in the groups of CUs in dependence on the average altitude. Fig. 2 offers a correlation cartogram designed to describe the decreased proportion of arable land plots as related to the increased proportion of forest plots across the CUs of the study area between 1938 and 1999. In case the hatched fields inside the CUs are shaped like squares, the values of monitored changes are ‘correlated’. In case the hatched fields are shaped in other different rectangles, the ‘correlation’ of values is reduced, usually due to a specific development of proportion between the meadow plots and the pasture plots, since the development impacts upon both the values being correlated. The denser are the vertical or horizontal hatch lines, the greater are the changes in the monitored plot types proportion encountered in the related CU.

Methods used to monitor the changes in landscape cover types proportion and other parameters of the horizontal landscape structure

The aerial photos coming from 1952, 1987 and 2000 have always been taken at the season of full vegetation cover; their quality is varied, just like their scales and lateral distortions. We have superimposed the photographed landscape cover elements on maps scaled 1:10 000 without any PC processing and read their areas visually from the map grid.

Since analyzing aerial photos is a time consuming job, we have limited our focus to just six CUs constituting the Horní Stropnice study subregion. The subregion, extended over 2702 ha, encompasses the CUs of Bedřichov, Dlouhá Stropnice, Dobrá Voda, Horní Stropnice, Paseky and Šejby (see the pertinent CUs in Fig. 2). The territory of subregion  north and northwest is shaped like a small basin flattened at the Stropnice river floodplain.

Here we have monitored the proportions of the following landscape cover element types: predominantly herbaceous cover elements (a) + (b), forest cover elements (c) and rest cover elements (d) – Table 2. The predominantly herbaceous cover elements comprise arable, meadow, pasture and other landscape cover elements featuring herbaceous vegetation (e.g. meadows left uncultivated), as well as some line-shaped structures such as twin-track soil-top country lane, herbaceous balks and minor landscape cover elements (elements and  lines of dispersed tree and shrub vegetation with areas less than 0.5 ha). The historical photos available have not allowed us to distinguish the arable from meadow and pasture cover elements. The rest landscape elements embrace developed community areas (incl. buildings, hardened surfaces, gardens and small lawns in seats), minor water reservoirs and twin-track hard-top country lanes outside the developed community areas.

The aerial photos are a tool enabling to analyze also the horizontal arrangement of landscape cover elements within a given CU or a region. The features of the arrangement may in turn contribute to the assessment of landscape character, biodiversity and stability. Some structural characteristics of open landscape has been described by the first three features included in Table 3, i.e. by those reflecting the size parameters of agricultural fields (landscape cover elements that include arable, meadow or pasture cover elements). The fourth feature in Table 3, i.e. the length of boundary between the forest and other landscape cover elements, represents the occurrence of environmentally and aesthetically important forest ecotone. The fifth feature, i.e. the length of twin-track lanes as related to the open landscape area, is a measure, among others, of the open landscape passage capacity for humans and animals. The last feature treated in Table 3 is the proportion of minor landscape cover elements (elements and lines of dispersed tree and shrub vegetation) in the open landscape, a characteristic of importance for the landscape biodiversity and stability. Owing to the relatively poor quality of photos taken back in 1987, the required values could not be read with sufficient accuracy.

The objective of comparing the Land Registry (Real Estate Cadaster) data with the aerial photos available could be reached just partially – Table 2. The stumbling block was the type of plots entered in the Registry under ‘other plots’. This plot type was usually associated with a nebulous or rather special definition of the plot use; such plots may be bare or grown with herbaceous vegetation, woody plants. The aerial photos have not allowed us to trace such plots, in other words such landscape cover elements, and to spot their differences. Another problem encountered concerned the developed community area (a type of landscape cover element). Judging by the Land Registry data the land contained, apart from the individual plots of gardens, built-up areas, courtyards and other plots, also tiny plots of meadows and pastures mutually indiscernible in the aerial photos and added to the other meadow and pasture plots within the relevant CU. The historic aerial photos have not allowed us to distinguish between meadows and pastures on the one hand and arable land on the other. Still, in an attempt to meet the above-mentioned objective, we have compiled Table 2. We believe the minor discrepancies between the time of entering the plots into the Registry and the time of taking the aerial photos are not a matter of much consequence.

We have not managed to obtain any aerial photos of the Austrian part of the Novohradské hory Mountains (this part is known as Freiwald or Gratzener Bergland in Austria), except for the overlap of the aerial photos in the Czech-Austrian border. This circumstance became the basis of Fig. 3 depicting the landscape cover in the Šejby-Moorbad (Moorbad-Harbach) lndscape segment as they existed in 1952 and 2000. 

Results

Development of plot types proportion

Between 1938 and 1999 the Pohořsko study area obviously experienced a marked increase in the forest plots proportion; starting at 44.76% the proportion grew to reach 58.14% of the entire area. Such increase was observed in all monitored CUs, but the increments were widely different in in individual CUs (see Table 1).

New forest plots came to existence through purposeful forestation in some part of wet meadows, sloping pastures, plots alongside water courses, small arable land plots, and abandoned plots of farmhouses, eventually villages. Also uncultivated meadows and pastures no longer used turned gradually to forest plots through self-seeding.

Respect to the number of monitored CUs and the diversity of changes in plot types proportion within a CU, we have divided the study area into groups of CUs according to their average altitudes above sea level. We have acted on assumption that the average altitude, i.e. the natural (mainly agroclimatic) conditions, impacted upon the changes in plots and vegetation. 

The most marked increase in the forest plots proportion has been observed in CUs with the average altitude of 651 m to 750 m (Table 1). These CUs constitute a strip of land running externally alongside the northern and western slopes of the Novohradské hory Mountains, approximately from the Veveří and Mýtiny CUs through the Šejby, Paseky, Hojná Voda, Konratice, Velký Jindřichov, Kuří, Lužnice, Radčice, Rapotice, Malonty and Bělá CUs as far as the Mikulov CU (Fig. 2). After 1946 the CUs located in the strip were not fully resettled and the socialist period saw marked continuation of the population drain. The natural conditions typical of higher altitudes were not beneficial to the socialist large-scale cultivation of arable land and consequently the arable land plots were transformed into meadow and forest plots.

The absolutely greatest increase in forest plots area has been observed in Pohoří na Šumavě, a large CU (312 ha) densely forested already in the past; nevertheless, expressed in percent, the forest plots expansion (from 71.70% to 83.51%) is not the greatest one. A similar development has also been disclosed in other large and comparable CUs within the study area, namely those in the altitude bracket of 851 to 950 m – e.g. Pivonice u Pohorské Vsi and Staré Hutě.

Quite opposite trend of development can be recognized in the arable land plots (Table 1, Fig. 2). In the past the arable land plots could be encountered in higher altitudes too, since the local farmers had to grow potatoes and resistant kinds of cereals even in the unfavorable conditions. At present, almost no arable land plots can be found above 750 m (Table 1). As late as 1938 the Pohoří na Šumavě CU still had 263 ha of arable land plots – today, there is none.

The regulated agriculture typical of the socialist era split the study area into several territories dedicated to certain kinds of crops. The vicinity of Horní Stropnice was established for intensive cultivation on arable land and therefore the region was extensively drained. In contrast, in the southwest around Tichá and Cetviny was dedicated to cattle grazing activities. These circumstances, among others, led to the great diversity observed in increase of forest plots decrease of arable land plots both within the entire study area and within the individual groups of CUs.

In case that a plot was turned (between 1938-1989) from arable land plot into forest plot, this change usually occurred in the sequence: arable land plot ( meadow or pasture plots ( (plot of uncultivated meadow or pasture) ( forest plot. This chain of events explains the incremental changes in the proportion of meadow and pasture plots as indicated in Table 1. The CUs dedicated to cattle grazing experienced this shift from meadows and pastures to forest plots only partially.

A marked increase of the rest plots was observed primarily in the less forested CUs. The rest plots expanded mostly to the exclusion of some previously agricultural plots which ceased to be cultivated or used at all and became dumping sites, swamps and abandoned plots.

Development of landscape cover types proportion and other parameters of horizontal landscape structure

The above-mentioned trend towards the enlargement of forest plots proportion has also been observed in the Horní Stropnice study subregion – see the lower part of Table 2 (the minor loss of forest plots between 1989 and 1999 was due to the Humenice dam construction). Taken all in all, the same tendency has been encountered in the development of forest cover proportion, specifically in the forest cover elements evidenced by the aerial photos from the year 2000. These landscape cover elements have been (by approx. 3.70%) larger than the forest plots recorded in the Land Registry. Nevertheless, the initial situation existing in 1955, respective 1952 was just reverse (at that time the officials might be liable to categorize as forest plots also the plots located inside the frontier belt and therefore assigned for forestation). To some degree this tendency has been observed within the entire Pohořsko study area and consequently the forestation has been increased from the 58.14% based on the data from the Land Registy to the 61.00%.

When treating the subject of agricultural landscape developed in Czechia at the period of socialist agricultural practices, a number of studies from early 90s (e.g. Moldan et al., 1990) mention only the adverse changes of landscape – such as the fact that the landscape pattern grew ‘coarser’ due to joining fields and removing balks between arable fields thus damaging the character and biodiversity of rural landscape; moreover, the studies emphasize the problems caused by excessive supply of plant food and chemically stressing substances as well as the inadequate drainage translated itself into the increase in eutrophication of water bodies and the disappearance of environmentally susceptible organisms.

Undoubtedly, the Horní Stropnice study subregion has experienced a certain ‘coarsening’ of landscape pattern effected by joining fields and the landscape passage capacity has also deteriorated – see Table 3. The herbaceous border lines still remaining between the arable land, meadow and pasture cover elements (alongside paths and roads, water courses and reservoirs, ditches, balks, and on the edges of developed community areas) mostly grew rank with inferior ruderal and nitrophilous vegetation.

Still, the area covered by elements and lines of dispersed tree and shrub vegetation has enlarged, both in the open landscape and in the developed community areas; also the forest/open landscape ecotone has extended (see Table 3). The ecotone is inhabited by a multitude of small animals which find such environment beneficial as regards food and shelter. Nevertheless, the ecotone extension cannot be attributed to an increase in the ecotone jaggedness (in fact, the jaggedness rather tends to diminish – Fig. 3), but to the increase in  forest.

Between 1952 and 2000 the changes in the proportion and arrangement of landscape cover elements and their types encountered on both the Czech and the Austrian side of the Šejby-Moorbad landscape segment (Fig. 3) showed identical tendencies. While the forest cover elements of the segment grew larger, the area of mostly herbaceous cover elements shrank (primarily arable land, meadow and pasture cover elements). Nonetheless the Czech and Austrian sides in the observed landscape segment display changes of different scopes.

The Czech side has experienced forestation of the open landscape between the original forest line extended alongside the state frontier and the line of barbed-wire fences, the same has happened to the stretches of arable land and meadow cover elements at the southwest side of the open landscape around Šejby. The Austrian side has witnessed a degree of forestation performed at the expense of sloping and shaded meadows and pastures previously encroaching upon forest.

While the Czech side proportion of forest cover element increased from 39.94% to 65.78%, the analogous Austrian figures are 31.91% and 65.43%. Distinct differences may be seen in the sizes of agricultural fields and the lengths of border lines observed in open landscape. The developed community area of Šejby has been markedly diminished by the demolition of more than a half of its houses. The share of landscape cover elements and lines of dispersed tree and shrub vegetation as observed in the open landscape has increased 2.62 times on the Czech side and 1.55 times on the Austrian side.

Conclusion

As a whole, the landscape in the Pohořsko study area features growing areas of forest, diminishing areas of arable land, and enlarging of wetland; in the landscape we can also observed discontinued cultivation of meadows and pastures and the poor performance of surface and subsurface drainage. True, the landscape pattern has gone ‘coarser’, but the area covered by important biologically stabilizing open landscape cover elements has remained intact or it has slightly expanded. Nevertheless the intensity of development observed within the study area varied in dependence on the different geographical conditions. Viewed from the biological angle of landscape stability, this development seems to be mostly beneficial. In case a village was abandoned by all permanent inhabitants, the adjacent landscape has developed the changes described above faster and more fully, but later on such population disappearance proved detrimental to the cultural values of the landscape.

Similar changes in the horizontal landscape structure have also been encountered in other mountainous and highland regions located alongside the border of Czechia (Kučera, Guth, 1996; Novotná, 2000; Zemek et al., 2001) and, to some extent, also inside the Czech Republic (Jeleček, 1995; Bičík et al., 1996). It will be of much interest to monitor the development of agriculture and the horizontal landscape structure after Czechia joins the European Union, since the current face of the landscape and agriculture across the frontier in Austria and Bavaria has been greatly shaped by the subsidy policy of the European Union.

Since the Second World War the predominantly agricultural and agricultural/forest landscape of the temperate zone has been increasingly covered by forest to the exclusion of meadows, pastures and arable land. The forest is typically spread by encroachment upon the stretches of meadows and pastures extended into a continuous body of the forest; by self-seeding of woody plants on abandoned fields; or by intentional forestation. This course of development, albeit of different intensity, is corroborated by virtually all analyses quoted early in this paper.

Substantial differences have been encountered in the loss of arable land. A marked loss has been observed by e.g. Lipský, 1995; García-Ruiz et al., 1996; Pärtel et al., 1999; or Moreira et al., 2001. In some regions of southern Finland, Sweden and Norway, covered with just a few percent of arable land, the share of such land has increased (Hietala-Koivu, 1999; Fjellstad, Dramstad, 1999; Olsson et al., 2000).

The bulk of referenced papers have confirmed the enhanced "coarseness" of cultural landscape patterns and the shortening of aggregate length of border lines between the landscape elements (length reduction of balks; drainage ditches; and country roads). Some papers indicated an overall reduction in the landscape cover type designated as minor landscape cover elements in the open landscape (Harms et al., 1984; Ihse, 1995) and small water bodies and wetland areas (Ihse, 1995); other papers claim a reverse trend (e.g. Moreira et al., 2001 and this paper).

Translated by Vladimír Blažek and by the authors
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Kubeš J., Mičková K.: Vývoj prostorové struktury krajiny v regionu Pohořsko (česko-rakouské pohraničí) mezi lety 1938-2000. 

V regionu Pohořsko (oblast Novohradských hor a jejich podhůří) byl sledován vývoj využití krajiny a krajinného krytu na základě historických a současných dat o rozloze druhů pozemků v katastrálních územích a na základě historických a současných leteckých snímků z části řešeného území a také z krajinného segmentu podél česko-rakouské státní hranice. Ve všech sledovaných katastrálních územích byl zjištěn nárůst zastoupení lesních pozemků a úbytek zastoupení pozemků orné půdy, přičemž průběh zjištěných změn závisí na místních geografických podmínkách (také na nadmořské výšce). Rozloha lesa zjištěná z leteckých snímků je vyšší, než jeho rozloha vykazovaná ve statistice pozemků. Dále byl zaznamenán pomalý nárůst zastoupení vodních ploch a velký nárůst v případě zastoupení mokřadů. Došlo též ke „zhrubnutí mozaiky“ otevřené krajiny, zastoupení rozptýlené dřevinné vegetace v otevřené krajině se pomalu zvyšovalo.
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Fig. 1. Location of the Pohofsko study area.
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Fig. 2. Cartogram of correlation — increase of forest plots and decrease of arable land plots
in the Pohofsko study area, 1938-1999.
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Fig. 3. Types of the main landscape cover elements in the landscape segment Sejby-Moorbad
and their development, 1952-2000.





Table 1 Development of the main plot types proportion in the Pohořsko study region

Study region,  group of Cadastral Units 
Data from the Land Registry to the year
Forest plots 

(%)
Arable land plots 

(%)
Plots of meadows and pastu-res

(%)
Rest plots

(%)















The Pohořsko study region
1938
44.76
29.42
23.15
2.67


1955
49.31
24.78
21.75
4.16


1989
58.15
19.90
14.02
7.93


1999
58.14
15.79
18.12
7.95


1938/1999*
+ 13.38
- 13.63
- 5.03
+ 5.28

Cadastral Units with the average altitude of 551 to 650 m 
1938
24.76
44.70
26.36
4.18


1955
28.23
35.97
28.70
7.10


1989
37.47
38.01
12.75
11.77


1999
37.41
36.62
14.15
11.82


1938/1999*
+ 12.65
- 8.08
- 12.21
+ 7.64

Cadastral Units with the average altitude of 651 to 750 m
1938
30.35
39.22
27.76
2.67


1955
35.21
35.63
24.57
4.59


1989
46.42
25.64
17.81
9.93


1999
46.43
17.45
25.76
10.16


1938/1999*
+ 16.08
- 21.77
- 2.00
+ 7.49

Cadastral Units with the average altitude of 751 to 850 m
1938
65.17
13.92
19.06
1.85


1955
71.05
12.53
14.45
1.97


1989
76.70
7.04
11.51
4.75


1999
76.74
3.48
15.31
4.47


1938/1999*
+ 11.57
- 10.44
- 3.75
+ 2.62

Cadastral Units with the average altitude of 851 to 950 m
1938
74.84
8.94
14.55
1.67


1955
78.31
3.13
16.40
2.16


1989
85.85
0.08
11.37
2.70


1999
85.87
0.08
11.39
2.66


1938/1999*
+ 11.03
- 8.86
- 3.16
+ 0.99

* Numbers in these lines correspond to the percentage division of plot types between the years 1938 – 1999.

Table 2 Development of the main types of landscape cover elements proportion and main plot type proportion in the Horní Stropnice study subregion

Aerial photographs from the year, data from the Land Registry to the year
Proportion of landscape cover elements according to aerial photographs (%)
Proportion of plot types according to data from the Land Registry (%)






Forest elements
Predomi-nantly her-baceous elements
Rest elements
Forest plots
Plots of  arable land, mea-dows and pastures
Rest plots

























  - - - , 1938
             - - -
              - - -
              - - -
24.70
72.29
          3.01

1952, 1955
25.74
67.91
6.35
28.27
64.14
          7.59

1987, 1989
37.41
56.55
6.04
33.98
54.87
        11.15

2000, 1999
37.47
56.07
6.46
33.82
54.88
        11.30 

Table 3 Development of the horizontal arrangement of landscape cover elements in the open landscape, based on aerial photographs, in the Horní Stropnice study subregion

Aerial photographs from the year
Area of agricultural fields (ha)
Length of boundary between the forest and other elements

(m)
Length of  twin-track lanes as related to the open landscape

(m/100 ha)
Proportion of minor elements and lines of dispersed tree and shrub vegetation in the open landscape

(%)








Largest agricultu-ral field
Average from the largest  ones in six Cadastral Units 
Average area




































1952
10.22
8.22
1.10
32,871
4,349
2.07

1987
167.26
60.16
13.91
45,098
1,945
 - - -

2000
125.99
59.32
10.35
48,423
1,910
3.05







