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ABSTRACT

Landscape-ecological parameters characterizinglahdscape’s structure, its function
and changes over time (dynamics and developmeay)ai important role as the indicators
of sustainable development. Rapid changes in |lapds@atterns actually expressed by
changes in land use are characteristic featurieeodontemporary cultural landscape. Both
geography and landscape ecology have elaborat&dtine methodological approaches for
monitoring of changes in landscape structure. Titdaas used historical topographical
maps from the period 1764 to 2006 to monitor andystchanges in land use and in the
river network of the Graben Dyjsko-svratecky Uval the eastern part of the Czech
Republic. Digital processing of maps in GIS miliemabled high-quality quantitative
assessment of changes that have occurred in dulamdscapes over 242 years. The
quantitative study of land use changes by the Hustamety provides information on the
intensity of landscape dynamics and developmenoutiit the ages. The historical
topographic maps are very useful as a source ofrrdtion for such landscape—ecological
studies.

Keywords: Graben Dyjsko-svratecky Gval, landscape changasd luse, historical
topographic maps

INTRODUCTION

The present interest in landscapes by both in ¢iensfic community and the public,
arises from rapid changes in the European cultaredscapes over recent centuries and
from the union of geographical and biological sceswhich has resulted in formation of
the new scientific branch, known as the landscajpéogy. From the author’s perspective,
the landscape is the land surface and its assddiatfgitats viewed at the medium scales. In
a landscape-ecological context, the landscape neafruitfully viewed as a mosaic of
heterogenic patches, networks (corridors) and ndldaistogether form a certain type of
landscape structure. According to a Czech Republitinical standardCSN 83 7005
Landscapes), landscape structure represents thasdmelationship of those components
forming the landscape, as well as the spatial ibigion and relationship of lower
taxonomic order complexes. Landscape ecology aldades geomorphology as applied to
the design and architecture of landscapes (AllaB942 In a cultural landscape, the
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landscape structure is principally determined bg tlse of patches and corridors by
humans. Among the key research topic in geograpbiyandscape ecology today are those
of monitoring changes in land use and land coverwall as relating landscape pattern
analysis with landscape forming processes. Inghjger, the authors study changes in the
interaction between temporal and spatial aspectthefland-use change and the river
network in the Graben Dyjsko-svratecky Gval in @eech Republic over the last 242 years,
including changes in the related flora and faurch@ritural components.

Fig. 1 The Graben Dyjsko-svratecky Uval in South Moavia (Czech Republic)
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METHODS

1 Study area

The Dyjsko-svratecky Uval Graben (Fig. 1) represé¢hé westernmost link in the chain
of the Outer-Carpathian Depressions chain. The @ratretches south of the City of Brno
between the geologically and geomorphologically leighlands of the Bohemian Massif
(Brnénska vrchovina Highland andeskomoravska vrchovina Highland) in the west and
the younger Central Moravian and South Moravianp@trians in the east. The southern
limit of the area forms the state boundary betwgenCzech Republic and Austria. The
Graben occupies an area of 1 454 sqg. km. It hi arfslightly undulation terrain made up
of soft Tertiary and Quaternary deposits, typichite creation through subsidence. The
River Strata and its floodplain (Svitavsko-svrateckva — Fig. 2) form the north-south axis
of the Graben. The west-east axis is formed byRiver Dye and its floodplain. The belts
of floodplains and low river terraces along the msireams produce a landscape with a
typically lowland character. The gently rising fygs of the Graben are composed of high
river terraces, alluvial cones and hilly lands oeolyene deposits covered by Pleistocene
loess. The Graben has a mean altitude 210 m &lgl.highest point in the Graben is
Vyhon Hill (355.5 m a.s.l.) near the town of Zidlmvice. Climatically the Graben is
amongst the warmest and driest climatic regiorthénCzech Republic. Fertile chernozem
and brown soil prevail in the lowlands and hillshile fluvisols have developed in the
floodplains. From the botanical point of view, theea represents on of the most varied
mosaic of ecosystems in the Czech Republic andadsvk as the Pannonian Thermophitic
region (Macko¥in ed. 2007). Typical ecosystems include thermophilic oak woods a
mixed oak-hornbeam, lime and oak stands. The fltzdalp display typical floodplain
forests. The impact of humans on the natural etesysis the region has been very high.

The landscape Dyjsko-svratecky Gval Graben reptesere of the “old” settled areas of
the Czech Republic. Mammoth hunting settlers liethe area 25 000 years B.P. The first
milestone in the history of the cultural landscap@yever, is represented by the Neolithic
agricultural revolution, which started in about 83.C. The Graben has marked the course
of important trading routes, since prehistoric tmand especially those communicating
between north and South Europe specializing inettehange of salt, gold and amber for
other goods (e.g. Amber Route). In th® Gentury A.D., Slavonic tribes settled in the
Graben and the area went on to form the “core’hef Great Moravian Empire in thd'8
Century A.D. The Graben has long had a relativedgsg population with several towns
and many villages.

The older types of villages (i.e. i Zentury) were nearly always located close to @wat
source; hence, most of the settlements were lochbse riverbanks. Later settlements (i.e.
13" Century) were also built in the vicinity of riveesd brooks, but more frequently at
confluences or on the upper reaches of brooks aratsr Those settlements on the
floodplains later had to move to higher areas (erglow river terraces) to escape regular
flooding during the Little Ice Age. Some villageene later deserted and never rebuilt.
According to V.Nekuda (1996) the causes of the desertion process ag follow

i) Structural changes in the local economy, i.&roituction of a new land administration
system (end of the ¥2hebeginning of the 18centuries),

i) The emergence of towns, e.g. Migration of p@piein to the towns of Brno and
Znojmo,

iii) Migration from the villages, i.e. villagers we forced to pay feudal rent from the™4
Century and

iv) Wars that occurred between thé"iahd 17' Centuries.
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Fig. 2 Geomorphological characteristics of the Dy}go-svratecky Gval Graben
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Many villages in the south-western part of the @rabecame deserted during the battles
between the Bohemian Kingiilz Podbrad (George of Patrady) and the Hungarian
King Mathias Corvinus in 1468 (e.g. &tejkovice near Oleksovice, Popovice near
Tasovice, Gnast near Dyjakoky, Némecké Borotice near Borotice). New villages,
however, were founded during the 18th Century (€gjkovice 1711). The Thirty Years
War (1618-1648) also brought great devastatiohéaégion.

The pattern of agriculture in the Graben beganhtange around 1825. Fallowing (one
third of the arable land was kept as fallow andduse pastures) was gradually changing to
a system of crop rotation. The industrial revolntigas also beginning to make itself felt in
the region by the 1850s.
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The City of Brno annexed of the 23 neighbouringagés in 1919, which greatly
increased the area of urbanized landscape. Chamgesred in the rural landscape due to
the first Czechoslovak agricultural reform of 19&bich mainly affected feudal estates.
After 1950, the collectivization and industrialimat of Czechoslovak agriculture greatly
affected the pattern of the rural landscape inGheben Dyjsko-svratecky Gval. As a result
of collectivization, the varied mosaic of cultivdtelots, still existing at the beginning of
the 20" Century, were changed into large areas of monault

At present, the landscape model is characterizedllmwing the following features:

i) Humans are less present in the open landscape

i) Direct Man’s intervention in the landscapeés$ frequent but more powerful

iii) Environmental stress associated with tradiibnagricultural management is
decreasing

iv) The role of disturbances related to industaativities and urbanization increases
(Pysek, Sadlo, Mand&002).

Changes of land-use are used by many authors toat®acultural landscape changes
(e.g. Lipsky 1999, 2007, Pucherova et al. 2007fiBat 2007), as they make it possible to
evaluate the results of interactions between nb&una socioeconomic driving forces in the
landscape. The recent growth of landscape ecolaggsamuch to the development of
geographic information systems (GIS) technologyictvlis also used in author’s research.

Unfortunately the most land-use mapping in the GzRepublic is spatially limited to
more homogenous model areas and topological levgl bne or several cadastres). The
Department of Landscape Ecology of the Silva TaaoResearch Institute for Landscape
and Ornamental Gardening (VUKOZ) intiRonice is presently undertaking chorological
mapping land-use for the whole Czech Republic ¢lverperiod from 1836 to 2006 within
the frame of research project MSM 6293359101 (Qardntitative analysis of the dynamics
of the Czech landscape). This study is based orpatansupported analysis of the impact
of human on the landscape using sets of large-$istierical topographic maps covering
the whole of the country.

METHODS AND MATERIALS

Colour topographic maps of thé' {in Moravia 1764-1768) and"®(in Moravia 1836-
1841) Austrian Military Survey at the scale 1:2808@ere acquired from the Austrian
Military Archive in Vienna and scanned in the Latory of Geoinformatics at the J. E.
Purkyrg University, Branch in the town of Most. Colour girials of Military topographic
maps of the ' Austrian Military Survey from 1876 at a scale 5:@0 were procured for
part of the Czech territory and black and whiteiesgdor the rest of the Republic from the
Map Collection of Charles University of Prague additized by the authors at
governmental Agency for Nature Protection and Laafde Conservation of the CR and at
VUKOZ Brno.

The authors were also able to digitize colour mnilittopographic maps S52 (1955) and
S42 (1990) on a scale 1 : 25 000, which were kihethy to the authors on the authority of
the Ministry of Defense branch in the town of Dakka were digitalized by the authors on
a scale 1: 25 000. The 1: 10.000 raster graphic lmaap of the Czech Republic was used
for evaluation of land-use between the years 200362 The maps of the 2nd and 3
Austrian Military Surveys were georeferenced at thBection of Geomatics of the
University of West Bohemia in Plitewith a positional accuracy §330 m. The other
maps were scanned and georeferenced by the autiho#JKOZ and the positional
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accuracy was 10-15 m (Skokanova, Ha&li Svoboda 2008). Nine land-use categories
were distinguished when vectoring the maps, acogrdo the methodology devised at
VUKOZ (Code 1. Arable land, Code 2. Permanent gaasls Code 3. Orchard and garden,
Code 4. Vineyard, Code 5. Forest, Code 6. Watex, &ede 7. Rural built-up area, Code 8.
Urban built-up area, Code 9. Recreational area@aode 0. Others). As regards the final
output maps of the project (which were printed a@hboar at a scale of 1: 200 000), only
areas larger than 0.8 hectares (0.5 ha for watéacgs) were vectored. Calculations based
on land-use change were undertaken by overlayiag/éittored maps and calculating the
amount of change in land-use- river length, sinyosf rivers (the sinuosity index was
calculated as the lengths of the river dividedh®y length of the valley) land use change as
the percentage of total territory, change in thgetpf land-use, and dynamics of land use
change over the whole surveyed period.. The sdatdanges ranged from 0 (no change)
up to 4 (maximum possible changes - Skokanova-EekdSvoboda 2008). Based on these
results, a map of “stable plots” was also constdic{see Fig. 10) for future use in
restoration ecology. Restoration ecology.

The technical processing of vectorized maps in @liBeu was carried out in the
VUKOZ Brno (Mgr. R. Borovec, Ing. R. Ryskova, Ig. Eremiasova, Mgr. H. Skokanova
PhD., Mgr. T. Stranska, Ing. J. Svoboda) with uskgViewy 3.3, ArcGIS 9.1 SW
software. The data are stored at VUKOZ Brno, fit@lbur maps are printed in the scale 1:
200 000.

The information obtained from the historical mapssviurther complemented through a
literature search of historical and modern articlegshe Graben Dyjsko-svratecky uval (e.qg.
Brazdil, R., Kirchner, K. et al 2007, Juttkeva, R., Kolejka, M. 1999, Nekuda, V. 1997,
Peinka, F.V 1904., Slavik, F.A. 1897, 84k, VL. a kol. 1984)

RESULTS AND DISCUSSION

1. Landscapes structures in the 18Century

Maps of the T Austrian Military Survey of Moravia from 1764-17¢8ovide an unique
picture of the landscape at the beginning of thecaljural revolution and prior to the
industrial revolution. Several important changestlie development of the landscape
occurred around this time. Firstly, the populatminthe Moravia began to increase at a
faster rate than previously. Secondly the averagesgdomestic product per capita also
appears to have increased somewhat more rapidty ghaviously. Thirdly, a number of
important structural changes began to have an itgrathe landscape at that time. It was a
time of important technological and socioeconontiargge and the start of the modern era
in the development of landscapes in the Czech Riepub

Maps of the 1 Austrian Military Survey are not based on a trialation network and
therefore georeferencing and computer supporteldosdtion is very difficult. A digital
map of land use of that period therefore has nenlavailable up until now. The original
m{;}ps however, clearly indicate that the Graben Kayg/ratecky Gval landscape during the
1

Century was primarily rural, comprising agricultuferestry and fishponds (see Fig. 3
and 4).

The 1st Austrian Military Survey map shows the Madma capital town of Brno as a
sizeable baroque fortified town surrounded by antovall with bastions in the northern
part of the Graben (Fig. 4).
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Fig. 3 A detail from a map sheet of the 1 Austrian Military Survey showing the surroundings of the town of HruSovany nad
JeviSovkou. Many fishponds are apparent in the rivevalleys.

sw:mg;: i
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Due to the lack of triangulation net, the evaluatmf the hydrostructures is far from
precise on these early maps (see Fig.3). The lopasts of the Graben comprise
floodplains composed of fluvial sediments from thater courses. The thickness of the
floodplain deposits is about 7 m. In thé"iBentury, the floodplains were comprised almost
entirely of areas of floodplain forests, meadow &sldponds. In some areas, however, the
forests had already been felled, and meadows péalgip and transformed into fields.
Rivers were still freely meandering and anastonwsimthe floodplains.

According to the maps of thé' Austrian Military Survey, the length of the SvratR., at
this time was approximately 53.7 km. The SvratkaseRiwas anastomosing near
settlements Maiice and Rajhrad to the south of the town of BrnonaBranching channels
of the Svratka River, where the flow divided intawot and more separate channels
developed in the floodplain near the villages ofkéeNemgice, Uhetice and Vranovice.
The map (Fig. 4) shows a number of separate chara@labranches) incised into the
floodplain, dividing it up into a number of island§he resultant islands had elevation
similar to that of the surrounding floodplain. Iadiual anabranches were straight or
meandering. The islands were stable features amdred with floodplain forests. The
banks of low-energy anabranches were stabilizedth®y riparian vegetation. In the
floodplain Svitavsko-svratecka niva, the map shdisbponds, meadows and relatively
extensive floodplain forests. Tii&ernovice wetland foresternovicky les) is shown in the
northern part of the floodplain, further to the gguhan the floodplain forest at the villages
of RebeSovice and Rajhrad. The above mentioned islends were also forested (forest
Nosislavsky les, Vranovicky les forest).

The River Svitava, a tributary of the River Svratkaptied into the main river via two
arms — the first near the village Komarov and theosd one (main) arm near the village
Dolni HerSpice. On the map, traces of a third aam be found among the villages of
Cernovice, Holasky and RebeSovice.

Other tributaries, namely River Cézava (Litava Rjd the Satava R. were prevented
from joining the course of the main River Svrathkeectly by natural levees, which flanked
bed of the river. Tributaries Cézava and Satav@terefore had to run parallel to River
Svratka for some distance (so called contact Yazoo)

The Cézava R. bed had already been trained betwdlages Slavkov u Brna and
Vazany by this time. A large fishpond was situatethe floodplain Cézavska niva near the
village of Zatany Two fishponds were situated downstream ne&miM- the larger of
these, the fishpond &hinsky rybnik, was originally called Nesyt and fded 1396
(Kratochvil 1913), while the smaller fishpond wadled Zerotin (Kratochvil 1913 - on the
map nameless).

Typical of the lower reaches of the River Jihlavaoflplain (Dolnojihlavska niva
Floodplain) were meadows and a large fishpond systear the town of Pobelice. The
large fishponds had already been built by th8 ©&ntury, and include the Stary rybnik
fishpond (built 1520, 130 hectares), the Novoveskynik fishpond (1536, 174 hectares)
and the Vrke fishpond (built 1552, 168 hectares). Water for fiseponds was supplied
from the Jihlava River through the millrace Mlynskyhon (weir Cwovice). Larger
floodplain forests were to be found near the véldgai just before the confluence of the
rivers Jihlava and Svratka.

In the 18 Century, the River Dyje meandered and anastomadfethe floodplain
downstream from the town of Znojmo. The lengthhi$ tsection of the Dyje R., according
maps of the % Austrian Military Survey, was approximately 53.ihkThe river shows the
largest sinuosity of all riverbeds in the Dyjskaatecky Graben (index 2.07 — see Tab. 3).
This part of the Dyje R. floodplain (@dodyjska niva), consist of a mosaic of meadows
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and fields. A large fishpond was built in the flgdain near the village Jaroslavice. Known
as the Zamecky rybnik fishpond (190 hectares) & hiatorically bound to the chateau of
Jaroslavice. Unlike in the Svitava-Svratka floodiplaanabranching channels, where the
flow is divided into two or more separated channele relative rare in the Dyje R.
floodplain. Multichanneled sections of the Dyje &e shown on maps of thé Austrian
Military Survey, however, in the surroundings dfages Musov and Dolni &tonice.

The length of the JeviSovka R. (left tributary loé tDyje R.) was approximately 36 km at
this time in the area under study. In theé"18entury, a system of 8 fishponds was
maintained on the floodplain of the lower reachi3awiSovka R (Fig. 3). Upstream of the
town of HruSovany nad JeviSovkou, there was laiglepbnd named March, a fishpond
named Johanner to the south of the village of eavi

And the Erdberger and Bozicky rybnik fishponds Hart upstream. A fishpond named
Kiidlovicky rybnik was situated near the village @éské Kidlovice and the fishpond
Boroticky rybnik was situated at the village of Btice. Two fishponds were situated
between the villages of Tyiraz and Prosigfice. In the asymmetric valley of the creek
Bfezanka (a left tributary of the JeviSovka R.) fdishponds were situated between
villages of BeZany in the north and Pravice in the south (théhV®omowitzer, Mutter
and Pzauer fishponds). Fishpond systems were asodfin other valleys of the
Drnholecka pahorkatina Hilly land (e.g. on otheit keibutaries of the rivers JeviSovka.
Skalicka and Kepicka).

In the Neogene hilly lands in the western parthef Graben (the Hilly lands Jaroslavicka
pahorkatina and Drnholeckd pahorkatina) the lammscés typically rural, mainly
comprising arable land, vineyards and villages. Washponds systems are concentrated
not only in the floodplains of the main rivers, lalso in valleys of the smaller tributaries
(e.g. valley of BeZanka Creek has a system of 4 fishponds, valldytobraticky potok
Creek has a system of 6 fishponds).

The slopes of two structural Neogene ridges in ks Dunajovické vrchy in the
southern part of the Graben were covered by vimksyan agricultural terraces, while
bottom of the combe among them was covered by dielthe flat surfaces of the
Quaternary river terraces in the Hilly land Rajtuiedl pahorkatina in the northern part of
the Graben (Fig. 2) were also used as arable Mdimkyards are situated close to the
villages of ZeleSice, Bréice, Sobotovice and Ivia The landscape structure around the
Pratecky kopec Hill in the northeastern part of @mben is more differentiated due to a
more dissected relief of the Hilly land Pracké& p&htina (Fig. 2). Typical features in the
valleys of the Svratka R. tributaries are largégiznds and systems of smaller fishponds.
For example, large fishponds occur in the vicimfythe village of Mnin and a system of
10 smaller fishponds in the valley of the Creek Buka. Fishponds were also located in
the villages of Kobylince (in the Zlaty potok Broweklley) and MileSovice (in the Mlynska
dolina valley). Vyhon (354.5 m a.s.l.) in the Hillgnd Pracka pahorkatina is the highest
point of the Graben Dyjsko-svratecky Uval and teep slopes which are prone to many
landslides were covered by vineyards. The flat gegbments at its foot were used as arable
land.

Villages and towns were connected by a networkaofheroads maintained by the local
authorities. The technical conditions for this paitof roads were very poor. Some rural
roads were simply narrow hollow ways. These holl@ays concentrated rainwater and
gradually changed into gullies. In 1778, the Awastrempress Maria Theresa published a
decree concerning the construction of a systenmpferial paved roads. Imperial roads
arising from the Brno town gates and leading tonve in the south (1727-1754
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KRATOCHVIL, 1910, p. 33), the towns of Olomouc in the noristeand Jihlava in the west
had already been constructed during 1727 to 1464780 and by 1752 respectively.

The railway network began to develop from 1839, mtie railway from Vienna to Brno
was completed. Other railways lines constructethénGraben include the following: Brno
- Strelice (1853), Brno - ferov (1869), Vranovice — Potalice (1895), HruSovany u Brna
— Zidlochovice and $¢lice — HruSovany nad JeviSovkou — Hevlin (1895)3dvany nad
JeviSovkou — Znojmo (1870), HruSovany nad JeviSavkdVikulov (1872) and Beclav —
Mikulov (1873).

2 Landscapes structures in the first half of the 1t Century

The picture of landscape structures in the Grabgsko-svratecky Gval in the first half
of the 19" Century is based on maps of tH& Rustrian Military Survey undertaken during
1836 — 1841 on a scale 1:28 800 (Fig. 4).

Arable land predominates in the Graben represertidd8%) of the land cover (Table
1). The rural landscape of the Graben comprisetl hatural (floodplains, lowland plains
on loess, hilly lands on Quaternary and Neogenesity) and agricultural features, as well
as such cultural features as local architecturejrottes, castles and other historical
monuments At 14.5% the share of permanent grassiasdstill high (14.43%), especially
on the floodplains. The share of forests (4.85%) amter surfaces (0.21%) was also
relatively high. Of these, the forest was floodpl&rests and the water surface area was
mainly represented by fishponds.

The historical core of Brno was still surroundedhvithe fortifications in this set of maps,
thought it is obvious that demolition works hadeally begun on most of the town gates,
on the medieval inner fortification wall (taken dowompletely between 1858 — 1863) and
there was backfilling of the most town moats. Thesere replaced, for example, by
constructions such as the main train station of Menna to Brno line, which was
completed in 1839. Brno experienced a boom in itrgiiend trade in this period. Typical
of the development of this type of Czech urbaniaediscape was the building of industrial
works directly in the town or in suburban villagdese to housing areas. The surface area
of the Brno suburbs was increasing. Settlementseidiately adjacent to the town were
changing from independent villages directly intdustrial suburbs.
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Table 1: Changes in land use in the Graben Dyjskovsatecky Uval in the period 1836 — 2006

1836-1841 1875-1876 1953-1955 1991-1992 2002-200

Type of land use
hectares % hectares % | hectares| % hectares % hectares %

Arable land 107764, 74,0/ 118662 81.6| 119359 82.2| 112161 77.1| 110353 76.0
Permanent
grassland 20994 145 11294 7.8 4096 2.8 1449 1.0 2256 1.5
Orchard 669 0.5 870 0.6 2330 1.6 2931 2.0 2550 1.7
Vineyard 5456 3.7 4595 3.2 2617 1.8 4014 2.8 3709 2.5
Forest 7059 4.8 6330 4.3 8949 6.1 9215 6.3 10438 7.2
Water area 310 0.2 37 0.03 841 0.6 2846 2.0 2748 1.9
Rural built-up
area 3014 2.1 3275 2.2 5331 3.7 7850 5.4 7300 5.0
Urban built-up
area 194 0.1 386 0.3 1723 1.2 4067 2.8 5065 3.5
Recreational
area 0 0.0 0 0.0 86 0.1 571 0.4 565 0.4
Other 3 0.1 15 0.01 129 0.1 358 0.2 478 0.3
Total 145466| 100.00 145466| 100.00, 145466 100.00] 145466/ 100.00, 145466 100.00
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Fig. 4 Land use in the Dyjsko-svratecky Uval Grabemround 1836 -1841
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Maps of the ¥ Austrian Military Survey still show the rivers toe forming free
meanders and anastomosing in some sections (Figheldegree of connectivity (i.e. the
transfer of matter and energy from one landscape oo location to another) is still high.
The authors were able to distinguish both longitatliand lateral connectivity within the
Graben. Human activities in the landscapes causgdadual reduction in connectivity
though the construction of weirs, races and embanksn Connectivity was also reduced
by relatively small structures, such as balks ayrdréan terraces, which tended to fragment
the landscape. The floodplains still functioned ex®tons among water courses and
adjoining slopes in this period, which secured gpamt of matter, energy and information
in both longitudinal and cross direction.

The length of the Svratka R. riverbed in the Gralvas 52.50 km in this time (see Tab.
2) and the degree of sinuosity (sinuosity index} War6 (see Table 3). The sinuosity index
was calculated as the length of the river dividgdhe length of the valley.

The length of the Jihlava R. in the Graben was 2&® and the sinuosity index was
1.75. The Svitava R. opened into the Svratka Ravibé¢the village of Dolni HerSpice (a river
network node). The greatest changes, however e is the number of fishponds. Many
fishponds were emptied and their beds changecaiatble land. For example: the fishpond
Modticky rybnik and fishponds in the village of Velk&nmice (the Mojzis, Zadvornik,
and Brodd fishponds) in the floodplain Svitavsko-svrateckéanwere all emptied at this
time.

Table 2 : Changes in the length (km) of the main viers in the Dyjsko-svratecky uval
Graben over time

RIVER 1836 1876 1944 1954 1991 2007

SVRATKA 52.50 44.62 40.25 40.21 35.33 36.75
CEZAVA 28.24 2648 | ----- 24.46 24.41 24.48
JHLAVA 26.32 25.20 25.36 25.55 24.52 24.97
DvYJE 68.39 67.14 | ------- 61.46 59.11 60.15
JEVISOVKA | 31.82 3236 | ------- 31.79 31.46 31.49

oo “indicates no data available

Table 3 : Changes in the index of sinuosity of theain rivers in the Dyjsko-svratecky
Uval Graben over time

RIVER 1836 1876 1944 1954 1991 2007
SVRATKA 1.76 1.50 1.35 1.35 1.22 1.23
CEZAVA 1.24 1.17 1.09 1.08 1.09
JHLAVA 1.47 1.40 1.41 1.42 1.36 1.39
DyYJE 1.77 1.73 1.58 1.54 1.54
JEVISOVKA | 1.22 1.22 1.20 1.19 1.19

oo “indicates no data available

A map from 1838 indicates, however, that some Idigfgoonds, such as the fishpond
Zattansky rybnik on the Cézava R. and the fishpond Ba#y rybnik on the creek
Sokolnicky potok (Dunavka) were preserved. Theddighpond Mninsky rybnik and the
smaller fishpond Zerotin near the village oémih were drained in 1824 and changed into
fields (Kratochvil 1913). Wetlands between theagks ZbySov and Zatny were also
drained. Large fishponds in the floodplain Dolntgirska niva, such as the fishpond Novy
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rybnik, Stary rybnik, Vrk® and Novy rybnik downstream from the town of Piatice and
fishpond Novovesky rybnik on the creek Olbramoviplogok were all emptied.

Map of the floodplain $edodyjska niva show the first trained river sediqi.g.
between the villages of Jaroslavice and NovgréV). The training is apparent along the
present-day state border between the Czech RepabticAustria. Abandoned meander
arms that were cut off by the training became oxlaves. The fishpond Zamecky rybnik
near the village of Jaroslavice in the floodplatie8odyjska niva was emptied at this time
and the land was used as an arable land for atiorg The millrace Dyjsko-mlynsky
nahon was constructed parallel to the Dyje R.

There were no more fishponds in the floodplain e geviSovka R. The emptying of
fishponds caused anabranching of the riverbedeasities of former fishponds. The river
course between the villages of Bozice and HruSovaay JeviSovkou was moved to the
sites of the former fishponds and straightened. ésalmandoned stretches of the former
JeviSovka riverbed were preserved as oxbows.

3 Landscape structures in the second half of the #®Century

Many changes took place in the Dyjsko-svrateckyl Bf@aben over the period between
the 2% (1836-1841) and'3(1876-1877) Austrian Military Survey (Fig. 5, Tebl). Land
use changed on 18.08% of the territory (Table his Thange in land-use disturbed the
hitherto dynamic equilibrium between geomorphiaad &cological processes. The rate of
landscape changes had accelerated by the 1840sh@he of arable land had increased to
81.57% of the territory over this period. In costiahe share of permanent grassland had
decreased to 7.76% and whiles the share of foraats.especially floodplain forests had
also decreased slightly to 1.52%. Farmers chang&?l % meadowland into fields during
this period of agricultural intensification. The tem surface area decreased dramatically
due to drainage of fishponds, now representing Qu88 % of the land’s surface. This
represents the lowest number amount of water suidaer the whole period from 1836 to
2006. The share of built-up land slightly increaskghtly 2.21 to 2.45 %, especially in the
City of Brno and its environs.

Table 7: Dynamics of land-use changes over indiviél periods in the Dyjsko-
svratecky Gval Graben

PERIOD LENGTH OF THE PERIOD IN % OF CHANGED PLOTS
YEARS

1841 - 1876 35 18.08

1876 - 1955 79 18.30

1955 - 1992 37 16.67

1992 — 2006 14 7.98

Maps of the & Austrian Military Survey of 1875-1876 show a rapjatawl! of the City of
Brno following the demolition of its fortificationsThe removal of the fortification belt
facilitated the sprawl of the urban landscape thi Svitavsko-svratecka niva Floodplain
and into the Hilly land Slapanicka pahorkatinatia floodplain, an industrial zone formed
around the Svitava riverbed (streets Cejteova and Dornych streets). Machine and
textile works were built right beside dwelling hessBackfills and embankments protected
the structures on the low land against inundatioing floods.
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Fig. 5 Land use in the Dyjsko-svratecky Graben arond 1875 — 1876
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The training of the rivers Svratka and Svitava Veamched in 1848. The aforementioned
hydrologic node — the confluence of the rivers S8&aand Svitava, was moved from the
village of Horni HerSpice southwards to the villaafePrizienice and a new river network
node was constructed. A new deeper river channglexeavated from the City of Brno in
the north to the village of Vojkovice in the soutthich was then embanked (Kratochuvil
1910). Channelized stretches and embankments, touitbntain floodwaters resulted in
broken connectivity. River training caused fragragion of the floodplains, changed the
lengths of river courses and changed also the indeuosity. The old main riverbed of
the Svratka R. at Rajhrad was used as a millragieovicky (Mlynsky) nahon.

Maps of the & Austrian Military Survey show that the length bétSvratka riverbed had
been shortened to 44.62 km and that of the Rivdavh to 25.20 km due to the training
(Table 2). The sinuosity index changed too (sedeTap The riverbeds of tributaries such
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as the RiverRitka were also channelized and longitudinal connigtiwas greatly
disrupted by weirs. In many cases, migratory patfsafar fish were blocked. In addition,
more fishponds such as the Patatsky rybnik fishpond were emptied.

In the second half of the 9Century the fishpond Z&nsky rybnik was drained and a
network of open drains was constructed on its Redthe other hand, some open drains on
the bed of the former large fishpond&Mnsky rybnik were backfilled.

The floodplain of the Jihlava R. was regularly fliedl (Kratochvil 1913) and some floods
are also reported for the floodplain of the Svrata(Brazdil, Kirchner et al. 2007). The
lower parts of the floodplains were protected by liykes (so called farmer’s dykes). The
floodplain JeviSovska niva was also subject to ding with floods occurring in, for
example, 1862 and 1882 (fitika 1905). The riverbed of the Dyje R. was trained |leetmwv
the years 1887 — 1890.

In 1850, the City of Brno had annexed 32 villagests hinterland (Demek et al. 2007),
which resulted in an enlargement of the urban leags. In the same year, the construction
and extension of the imperial road system was cetegl(Musil 1987). At almost the same
time, i.e. in the period 1840 to 1875, the majdiraad lines were developed and took over
the long-distance transport. In addition to the maeailroad between Vienna — Brno
previously mentioned, railroads were also constaidtom Brno to Zastavka (1853) and
from Brno to Rerov (1869). This resulted in a dramatic expansérthe secondary
(district) road network, the density of which cam dompared with the density of rivers in
the landscape. The railways, the imperial and idistoads and the network of connected
ditches all resulted in fragmentation of the largse On the other hand, roads were lined
with fruit trees. Many villages were connected ypaved trails even as late as 1897
(Slavik1897).

There were many small loam pits with brickyardeperation during this period. Mining
landscapes were formed by large sand and gravelwste concentrated on thei@ny
river terrace south-east of Brno and in Hodonigerrterrace to the west of Znojmo.

During the long period of time between 1875 and5LEfd use changed on 18.39% of
the territory, documenting the gradual decreas¢he intensity of change in the rural
landscape and the stabilization of the area oflarédnd. The intensity of meadows
conversion to arable land was also decreasing, avithh 4.39% of the meadows changing
use in this period. On the other hand, the 2.12%ralble land was reforested. The share of
forests increased to 6.15% of total territory dueeforestation of less productive land. An
interesting feature of this period is the urbanaraof villages and the grow of Brno. The
decrease in the number of orchard and vineyards thait change into arable land
continued throughout this period (Fig. 6).

The most conspicuous change in the rural landseatiee Graben during this period was
introduction of Austrian agrarian reform (known @&abization) and drainage of a large
number of fishponds in this period. Their beds wesed to grow sugar beet or were turned
in orchards or meadows (Jéd1985,1991).

4 Landscape structures in the first half of the 28 Century
The F' Czechoslovak land reform following World War | wisuted most of the land to

peasants and accentuated the mosaic of small fielttse rural landscapes. This type of
rural landscapes still prevailed in the Graben Kxyjsvratecky Gval in the first half of the
20" Century. The Czechoslovak topographic maps froenpiriod 1918 — 1945 show that
the floodplain forests in the floodplain Svitavskerateckd niva were nearly all felled at
this time. This set of maps has not yet been vectorized, @sdb not cover the whole
territory of the Czech Republid)Ve does know, however, that arable land prevailed ia
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the floodplain. The length of the Svratka riverled been shortened to 40.25 km (Table 2)
and the sinuosity index had decreased to 1.35 €TablBetween August and September
1938, a major flood occurred in the Svratka andasai catchment. In City of Brno the
flood wave culminated at 360 °ms® (Némec, Hladny,eds 2006) and the floodplain
Svitavsko-svratecka niva downstream was floode@. ddnstruction of the Brno-Knitky
dam on the Svratka R. in 1941 (upstream of the @fifgrno) reduced the number floods in
the Svratka R. floodplain. Reduction of floodingoke the relationship between the
watercourses and the floodplain’s surface, howeamrd, thus the accumulation of fluvial
sediments on the floodplain surface, erosion bypdigaters and transport of sediments
downstream were limited. Lateral connectivity waduced by a dramatic reduction in the
frequency, extent and duration of overbank evergstical transfers were also reduced, as
recharge of the underlying alluvial aquifer toolag# only when floodwater inundated the
floodplains.

In addition the share of forests had increased.i®% due to reforestation of less
productive land. Also the share of water surfacesl lncreased to 0.58% due to
revitalization of fishponds after World War 11 (sbelow).

The growth in the use of the car transportatiomfithe beginning of the #0Century
made it necessary to control the amount of dustiywed on roads and air pollution, for
which tarring of the roads’s surface was foundedhe most efficient.

5 Landscape structures in the second half of the #@Century

A new colour set of Czechoslovak military topographaps (S52) was published during
1952-1955. These maps not only show the effectypos$t-War Il stagnation” in rural
settlements but also the growth of Brno’s urbanlaedscape onto cost fields, gardens and
orchards (Fig. 6). The map set S52 illustrateseanal landscapes of summerhouses and
garden colonies on the margins of urban landsciapeke first time. The total share of this
type of landscapes in the Graben, however, wdasstdll at 0.06% (Table 1).

Further communes (villages) were annexed by Brnd960. Urbanized area in the
Graben Dyjsko-svratecky Gval now included the g#laof Holasky and a part of the village
of Moravany, now called Nové Moravanyfifihal, PeSa et al973). In 1971 the city was
enlarged with the inclusion of another eight mypadities. After 1989, a number of urban
developmental zones were created in Brno, sucheS$outhern Centre brownfield site in
the Svitava R. floodplain and théernovicka terasa Terrace on thefdny river terrace
(Fig. 6).

The S52 maps also document the re-establishmdatg# fishponds near of the town of
Pohdelice, including fishponds Stary rybnik, Novy rykniNovovesky rybnik and
fishpond Vrka (168 hectares — Fig. 6). The revitalization proj@as begun in 1948 and
finished by 1953. The fishporndahoun was built in 1972. The S42 maps also shoat, th
restoration of the large fishponds Jaroslavickéniiyp near the village Jaroslavice in the
floodplain Stedodyjska niva has been completed (the fishpond eglyn rybnik 190
hectares and fishpond Horni rybnik 59 hectaresbas re-established in 1948). The share
of water surfaces in the landscape of the Grabeninaeased by 0.58 % by 1955 (Table
1).

The Krhovice — Hevlin irrigation canal was consteatn the second half of the 20
Century, using the water from the Dyje R. At thensgplace, the aforementioned Dyjsko-
mlynsky nahon Millrace divided the main course led Dyje R. The riverbed was trained
over the river section between the village of N&#grov and the confluence of Dyje and
Svratka Rivers.
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Fig. 6 Land-use in the Dyjsko-svratecky Gval Graberaround 1953 — 1955
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In the new colour edition of the Czechoslovak rarlt topographic maps S42 of 1990 -
1992 the impact of the"®agrarian reforms and the later collectivizationGzfechoslovak
agriculture is clearly documented in the landscéfg. 7). The most common form of
collectivization was the agricultural cooperativie CzechJednotné zedaélské druzstvp
JZD). Collectivization was implemented in threegsts (1949-1952, 1953-1955, and 1955-
1960). Every piece of land was cultivated regasllefsthe expense involved, and the soil
became heavily polluted with chemicals. The shédrarable land reached its maximum of
82.05% around 1953-1955, while the area of permtagesssland decreased to 2.82%
(Table 1). The goal of collectivization was to en@ge large-scale farming that could take
advantage of modern technologies and powerful fagpipment. The private field
boundaries, therefore, were plough up, to creatgetaland units. Large tracts of fields
replaced the former patchwork of small farm paréelthe Dyjsko-svratecky uval Graben.
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During the collectivization, a lot of scattered eé&gion was destroyed. Large collectivized
tracts still prevail in rural landscape of the GrabAgrochemical inputs for crop growing,
however decreased substantially after 1990.

A system of windbreak hedges was planted in thennardry hilly lands Jaroslavicka
pahorkatina and Drnholeckd pahorkatina following ridoWar Il to protect against
accelerated wind soil erosion (Fig. 6). These wiedks hedges now serve as biocorridors
in the managed agriculture ecosystems that makeshe&ppresent monotonous rural
landscape. These strips of trees and brusheserige as refuges and shelter for animals in
the barren rural landscapes of these hilly landsuAd 20 hectares of windbreaks can be
found, for example, in the warm and dry hills nehe villages Cejkovice, Hevlin,
Hodonice, Micmanice, Oleksovice and Velky Karlov.

A network of 3 water reservoirs, named Nové Mlymas constructed at the confluence
of the Dyje R. and the Svratka R., the upper amdrakreservoir of the cascade being built
between the years 1975 and 1982 (Fig. 7). The umservoir is used for recreation, while
the central reservoir serves as a zone of traitgwilith an adjoining nature reserve. The
Nové Mlyny reservoirs comprise the largest hyd@ahgineering structure in the Moravia.
Their construction also constitutes the most camtreial Human intervention into nature in
the area under study. The positive feature istbeease of water surface in the Graben to
1.96% by 1991. During the central reservoir’'s camsion, however, the village MuSov
was demolished and today only the village church leen preserved on an island in the
lake.

The renewed Czechoslovak colour military topograpmaps S42 from 1990- 1992
document a considerable grow in Brno’s urban laamscand the development of
suburbanization in its surroundings.

Further municipalities out side the city hinterlandre amalgamated with Brno in 1957,
1960, 1970 and 1980. The fragmented mosaic charattdhe Brno suburban landscape
increased over this period. At the same time, thexe a decrease in connectivity between
ecologically more stable landscape segments andtstes. Some suburban villages, such
as Slapanice in 1965, Mtide in 1994 and Rajhrad in 2000, were bestowed toriwileges
and became satellite towns, going on to develojr then urbanized landscapes. New
suburban estates emerged in the northern parteofGifaben near the satellite town of
Modiice (Rizienice, HerSpice, and RebeSovice). The share dfiquiland in villages was
also growing. Urbanization and industrializationdhslowly but steadily reduced the
amount of arable land from 82.05% in 1955 to 77.1n%992. The share of built-up land
increased to 8.19% in the year 1992. The sprawludf-up areas into the floodplains was
an unfavourable effect of this growth.

The S42 maps show the D1 and D2 motorways (coretiumetween 1969 — 1980) in the
northern and eastern part of the Graben, a typieakportation landscape being formed
where they cross (forming transportation node). Di#&e motorway (Brno to Bratislava,
Slovakia) causes a great deal of fragmentatioher@raben’s landscape.

During the second half of the ®@entury, all of the main rivers in the Graben [Rgjs
svratecky (val were trained. The Czechoslovak amilitmap S52 of 1954 show the
regulation of the Svratka R. near the village Wlwer (Fig. 6). The length of the Svratka
riverbed was shortened to 35.33 km (Table 2) awdsthuosity index decreased to 1.22
(Table 3). In the 1991, the length of the Jihlavanbed was slightly shortened to 24.52 km
and the sinuosity index slightly decreased to 1R3@er training completed the process of
floodplain fragmentation, resulting in very limitedatural geomorphical processes.
Grasslands had nearly disappeared from the rivérvaliey floodplains. The construction
of Nové Mlyny reservoirs on the Dyje R. in 1978ulésd in a substantial decline in the

40



Joalrof Landscape Ecology (2008)l: 1/ No. 2

confluence area of the rivers Svratka and JihlaMae lengths of the Dyje R. were
shortened to 59.11 km (Table 2). The junction ef theek Skatika of the Yazoo type was
changed and the confluence moved from the villdg@adice upstream to the present day
confluence near the village of Lechovice.

Fig. 7 Land-use in the Dyjsko-svratecky Gval Graberaround 1991-1992
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The area of arable land in the Graben had decrdaséd.1% by 1992 and the share of
permanent grassland decreased to its historic mmiraf 1.00% (Table 1). The share of
forest remained stable at 6.34%. Following a deseréa the area of vineyards in the past-
war period to 1.80%, their share had increased?6% by 1992.
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6 Landscape structures at the beginning of the 21&entury

Contemporary landscape structures are shown orditlieal raster Basic map of the
Czech Republic in the scale 1:10 000 (Czech OfficeSurveying, Mapping and Cadastre
Prague) and on updated aerial and satellite imadesshare of arable land decreased after
1989 to 75.86% (Table 1). The share of permanemstpnd slightly increased to 1.55%
and the share of forest increased to its historinakimum of 7.18%. The share of
recreational land remained stable at 0.39%.

Digital maps show rapid grow of built-up land (unband rural combined), which
reached a historic maximum of 8.50% (Fig. 8).

Fig. 8 Land use in Dyjsko-svratecky Uval Graben arond 2002 - 2006
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The part of City core of the Brno and its suburbpresent a very diversified built-up
environment ranging from old factories in the SwiteR. industrial zone and remnants of
old villages to new multi-storey building zones ahd Brno - Tiany airport.

For some parts of the Graben display typical masafccrops and viticulture plantations,
providing the Graben landscape with a special leayks within the Czech Republic (e.g.
Dunajovické vrchy Hilly land with their vineyardgrass the rows of vines and wooden
poles). To the south from the City of Brno largesibess complexes has been developed
(e.g. the Olympia complex near the town of Moe) and industrial areas where the upper-
soil-profile is no longer exposed and large plote paved or covered by asphalt
(hardscape). Without a lack of bare soil nearblasdscape requires artificial methods of
drainage/runoff in order to carry away the somesinmassive volume of runoff (e.g.
thunderstorm or melting snow) that would normaléyrostly absorbed into the ground to
recharge groundwater.

QUANTITATIVE ASSESSMENT OF CHANGES TO THE RIVER NETWORK

Rivers in the Dyjsko-svratecky Graben are typical-energy rivers that even in the™18
Century freely meandered and anabranched in toeglains. Floodplains acted as ecotons
between the valley slopes and river channels. d&rtaggradation of the floodplains
occurred during floods. Anthropogenic impact inéaduch features as the construction of
fishponds, weirs and races (especially millrac@gjpical floodplain ecosystems existed up
until the middle of 18 Century including floodplain forests, meadows padtures. During
the Little Ice Age, frequent flooding limited setthent in the floodplains. The ecosystems
of the warm floodplain of the Dyje River, downstmeaf the town of Znojmo, differed
from these in that where the maps of tileAlistrian Military Survey also show arable land.
River training, which begun around 1850 resultedthia straightening and incision of
riverbeds, the construction of embankments, shorgeof river courses and a general
fragmentation of the floodplains. In this way, ft@odplains gradually lost their function as
ecotones. Many of the rivers were shortened anid sheiosity reduced (see Tables 2 and
3). After 1945, the maps show urbanization of tle®dplains and construction of Nové
Mlyny water reservoirs. At the same time, howewvegre being revitalized, including large
fishpond system near the town of P##liwe on the Jihlava R. The most channelized river
beds, now technically represent hardscapes as¢lggyre a barrier to retain water, instead
of letting it drain into the surrounding soil.

CONTEMPORARY RELATIONSHIP BETWEEN RELIEF AND LAND -USE PATTERNS

Lowland plains and arable land are the typical {asd patterns of the Graben Dyjsko-
svratecky uval (Fig. 9). Urban built-up areas repreed by the City of Brno and its
satellite towns of Moitice, Rajhrad and Slapanice have only really dewsom the
northernmost part of the Graben. In the floodpl@intavsko-svratecka niva remnants of
floodplain forests are still preserved. Fields amdter reservoirs are typical for the
Stredodyjska niva floodplain, while large fields angpital features characterizing the
lowland plains that are made up of Quaternary aeddéne deposits. Small patches of
forests are found only on steeper slopes of hdlg.(left steep slope of the JeviSovka R.
valley). The terraced slopes of some of undulaptains are covered by vineyards ((e.g.
ridges of the Dunajovické vrchy Hills and of theralavicka pahorkatina Hilly land).
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Viticulture and fruit orchards are also typicalsafch hilly lands. Vyhon, the highest hill in
the Graben, is a typical example of this type aftemporary land-use pattern.

Fig. 9 The present day relationship between landfon and land use pattern

Land use Land forms

[ ] arableland : valleys

|:| permanent grassland ﬂ]:m:[ﬂ] basins

U orchard E flat lowland plains
|:| vineyard undulated lowland plains
- forest hillylands

- water area

|:| rural built-up area

- urban built-up area

- recreational area

E other area

river

Graben Dyjsko-svratecky Gval

0 5 10 20 km

QUANTITATIVE ASSESSMENT OF LANDSCAPE PATTERN DEVELOPMENT

The digital processing of historical maps enabkesoumake a quantitative assessment of
landscape pattern changes over the period betw8é46 &nd 2006 (see Table 1). By
overlying the vectored maps it was also possiblguantitatively assess the number of
land-use changes over time and degree of stalilitgndscape pattern over the research
period (see Fig. 10 and 11). For example, Tablri&tiates the type and percentage change
in landscape us over the study period, while Tablprovides data on the type and
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percentage of stable plots. Table 7 and 8 resmdgtishow the dynamics of land-use
change between individual periods and the typdaraf-use changes in individual periods.
The northern part of the Dyjsko-svratecky Uval ralies adjacent to the residential and
industrial Brno agglomeration and therefore is esqubto heavy anthropogenic impact.
Rural landscapes prevail in the southern

Fig. 10 Number of changes in land-use in the landape of the Dyjsko-svratecky Gval

Number of changes
[ ]o08%)

[ ]1@21%)

[ 2(12,4%)

I 5 4,0%)

B 4 0.7%)

river

- Graben Dyjsko-svratecky uval

Part of the Graben, even though, even due to tleetedf such changes such as farm
mechanization and urban development of villagess,dilstinction between rural and urban
landscapes is much less clear—cut today.

Around 61 % of the Graben is represented by stalolis, where land-use has remained
stable over the last 170 years (Fig. 11, Tableah|d 4). These are mostly rural landscapes
where agricultural land - use has not changed figgnitly during that time. Nevertheless,
even the rural countryside is not completely statitity as it represents the product of
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continuous interaction between humans and the l@ané. change of land use occurred on
22% of plots, 2 changes on 12% of plots and 3 absuog 4% of plots. Large-scale change,
represented by 4 changes, occurred on just 0.7¢ot§. Floodplains are very dynamic
structures with several changes in land-use ocwyover the research period of time (Fig.
10). Fishponds, which were mostly situated in flolaths, decreased in number between
the ' and 2° Austrian Military Surveys, being inverted to ambénd after draining. Over
the period from 1836 to 2006 about 79% of the pedabf floodplain Jihlavsko-svratecka
niva changed their use as meandering and anastognesier courses were trained,
straightened and embanked. . The most intensivegesatook place over the period 1836 -
1876 with the ploughing of meadows (22.19%), felliof floodplain forests and their
change into arable land. Built-up areas expandedtire floodplains over the period 1991 —
2006. Protected areas now represent “islands” snded by a “sea” of sprawling low-
density development.

Table 4: Changes in land-use as a percentage ofdts territory in the Dyjsko-
svratecky Uval Graben over period 1836 — 2006

NUMBER OF CHANGES 1836 — 2006 %OF TERRITORY

60.98

22.30

12.13

3.89

AW[IN[R[O

0.70

Table 5: Type of land-use changes

TYPE OF CHANGE PERIOD OF % OF TERRITORY
CHANGE

PERMANENT GRASSLAND INTO ARABLE 21111 4.67

LAND

PERMANENT GRASSLAND INTO ARABLE 22111 2.05

LAND

ARABLE LAND INTO BUILT-UP LAND 11777 1.28

ARABLE LAND INTO BUILT-UP LAND 11177 2.09
VINEYARDS INTO ARABLE LAND 41111 1.17

FORESTS INTO ARABLE LAND 51111 0.97

Period of change: First numeral: land use 1836-184dond numeral: 1875-1876, third
numeral: 1953-1955, fourth numeral: 1991- 1992hfifiumeral: 2002-2006. Codes: 1.
Arable land, 2. Permanent grassland, 3. Orchardganden, 4. Vineyard, 5. Forest, 6.
Water area, 7. Rural built-up area, 8. Urban hupltarea, 9. Recreational area 0. Others
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Table 6: Areas and percentage of stable plots in ¢hDyjsko-svratecky Uval over the

period 1836-2006 Stable plots

INDEX TYPE OF LAND USE AREA IN HECTARES %

1 ARABLE LAND 83 652. 57,0
2 PERMANENT GRASSLAND 176.77 0.1
3 ORCHARD 6.73 0.01
4 VINEYARD 331.81 0.2
5 FOREST 2276.40 1.6
6 WATER SURFACES 2.70 0.01
7 BUILT-UP LAND 2 261.35 15

Table 8: Type of changes in land use in individugberiods during 1841 - 2006

PERIOD

TYPE OF CHANGE OF LAND USE IN %

1841 -1876 21 7.42
12 1.72
41 1.99
51 1.52

14 1.25

1876 - 1955 21 4.39
17 2.14
15 2.12
41 2.08
13 1.25

51 1.05

1955 - 1992 17 3.42
14 1.84
13 1.60
21 1.50
15 1.38

5.11.03

1992 - 2006 15 1.16
17 0.92
12 0.63

31 0.61

Explanation: 1 — arable land. 2 — Permanent gradsia— Orchards. 4 — Vineyards. 5 —
Forests. 6 — Water surfaces. 7 — Built-up land.
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Fig. 11 Stable plots within the Dyjsko-svratecky Gal
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DRIVING FORCES

The period between 1764 -2006 includes the beginaird development of the modern
Central-European cultural landscape. At the timehef ' Austrian Military Survey of
1764 — 1768, Europe’s economy was overwhelmingethaon agriculture. Agriculture
was the greatest user of land and played a keyindlee shaping the landscape over much
of the Graben Dyjsko-svratecky Uval. The land veagédly owned largely by wealthy and
frequently aristocratic landowners. From 1764 omsarhowever, several important
technological and socioeconomic changes beganve &a impact on the rural landscapes
(Kjeldsen-Kragh 2007). The most conspicuous changdke rural landscape of the Graben
Dyjsko-svratecky Uval was caused by Austrian agraneform (so called raabization) in
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the second half of the T&entury, which resulted in part of each dominiciiedds being
divided amongst the peasants.

Over the period 1764 -1914 agriculture was an engdfi economic growths and
landscape change. The first stages of the techs@dantific revolution in the agriculture
initiated both growth in production and changesu@l landscapes through technological
advances within the agricultural sector (e.g. ngsteans of cropping using a three course
of rotation, that included clover, the introductiof new field crops such as potato or
maize, and invention of steel plough and the se#ll. @hus, an essentially organic form
of agriculture was gradually replaced by a farmsygtem that depended on energy-
intensive inputs and the intensive use of aralyid.I®maller agricultural estates that did not
use the fertilizer and mechanization could not Ergurvive.

The technical revolutiomround the time of the"Austrian Military Survey of 1836-
1841 caused a boom in industry and trade in the,Bahich resulting in the demolition of
the medieval fortification between 1858 and 1868 #me rapid sprawl of an urbanized
landscape (compare Figs. 4 and 5). The maps shaiwthte removal of the fortification belt
facilitated the town spread in almost every di@tti

Despite spectacular increases in productivity fellm World War |1, agriculture has
experienced a number of difficulties since 1914 agglecially during the Great Depression
of the 1930s.

Food production was the primary purpose of thecadjtral landscapes in the Graben
Dyjsko-svratecky Gval, but in 3century, however, the concerns for other objestigeich
as conservation, biodiversity, recreation, and spgrhave increased in importance. The
tractor became the main source of mechanizatiagiitulture following World War .

Collectivization also caused changes in the intaae of rural settlements. Before
collectivization, villages contained the farmer@ubes with stables for horses, sheds for
cows, henhouses, and so on.

Villages also had dung-holes, which often causedremmental pollution. Following
collectivization, collective farms were built extiane, often far from settlements.

Private field boundaries were plough up thus cngatiarge land units. During the
collectivization much scattered vegetation wasrdgst. Large collectivized tracts of land
are still a dominant feature of the rural landscapte Graben today.

A grow of hardscape and the chaotic developmetite@tuburban areas has been typical
landscape process since 1989.

CONCLUSION

Detailed historical topographic maps comprise apartant source of information for
landscape-ecological studies into the developmémtutiural landscapes in the last 242
years. Digital processing of maps in GIS milieuldesa a high-quality assessment of the
changes that have occurred in the landscape. Ramdscapes prevail in the Dyjsko-
svratecky Graben. The quantitative assessmenndfuae in these rural landscapes based
on historical topographic maps has shown that fisgable lands over the period 1836 —
2006 remained stable. Field patterns, however, gigthisubstantially in the second half of
the 20" Century due to collectivization of agriculture. Madynamic changes in landscape
structures occurred in the floodplains due to trajrof rivers and construction of fishponds
and water reservoirs.
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