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CONNECTIONS BETWEEN DEVELOP~lENT OF LANDSCAPE AND 
SETTLEMENT STRUCTURES IN TIlE CZECH AUSTRIAN 

CROSS-BORDER REGION "TI-IE NOVOHRADSKE MOUNTAINS" 
- RESEARCH PROJECT AND FIRST RESULTS 

KarolillQ MltKovA - Jail KUBES 

Abstract: AClllal dissimilarilies ill the hori:olllllllandscape Sln/Clllre and in Ihe characler of sell le­
men! S)'J/e/ll between/Ire C;ech and Alls/rian paris a/lire model cross-barrier region" the Novohrad­
ske hory" are gil'en by differenl social de\'e!opment (del'elopment of sell/ement, populalion, 
agricul/ure. forestry • ... ) after Ihe Second Wor"/l~ar. because the initial stows in the year 1945 
was .fimilar long bOlh sides of the C:ech AIISlrian state border: 
Objecti~'e,r of the research described in this urlic/e are mainly a.lIl!ysis of the popu/Olion dn'e!op­
men/ between 1869- 2001 ill lire seats ofdiffl!rel1l t)'pes. these .~eats are sitllllled ill Ihe model C:ech· 
Austrian cross-border regiOl1 .. Ihe NOI'ollradske Mountains ", alld analysis of de\'e1opmenl of 
horl:Olllal landscape s/rUClllre (land lISelcol'erchallge) ill differelllterritorial O'/Jt's illside the model 
region during the lfr celltllry. andfur/hermore delectioll and explallalioll of conlleclions between 
developmenl of settlement und landscape. and also a comparisiOIl a/our resl//ts with Ihe develop­
ment tendencies ;n Olher marginal regions of Czechia alld Europe, 
AllOlher research aim is all el'ull/ulion of impacl of changes ill lalld liSt' and landscape SlrJIctw-e 
(also of changes in selllemellt) 10 Ihe biodi\'ersity and ecological Imldscape slabilily. Presellled 
research project has an i/I/erdisciplinal)' character (social geography. physical geograph); IU/ldscope 
ecology. agriculwral sciel/ees. history). European dimension (eross*border regio/ts) al/d its resu/IS 
are exercisable in isslles of regional policy Ul/(/ regional pllllllllllg of margillal mountainous alld 
highflll1d regiolls, 
III lhis article. we present besides theore/ical research grolll1ds. bibliographical oven'iew. data 
sOl/rces. aims and hypotheses research results that relale 10 possible \\'a)'.~ of el'alllalion plot ty­
pes dt!~'e!opmelll ill l)pes of Cadastral UnilS and of evaluatian del'e!opmell/ of nllmber af inhabi­
tanIS in seats silllaled in the C:ech port of the stlldy model regial/. Also our follawillg article which 
cavers more de/ailed analyses. statistical database eVllllllltian. explana/ion alld comparison of 
detected facts ill the development of popldation and seulS on the C:ech and AustriulI sides of tile 
crass-border region, isslles from here described research, 
Key words: development of land IIse and land COI'er, del'elopme/II of population. rJlral seltlemelll 
system. //IollI/taillous cross-border regio/ls. the No~'Ohradske MoulI/aill 

Introduction 
After crossing the frontier from the Czech Republic to Austria or Germany in the area of 

border mountaIn ranges, also a layman can perceive essential differences in the character of 
actual rural settlement (e,g. population density, number, area and visual stability of seats) and 
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In the character of surrounding culture mountainous and highland landscape (proportion of plot 
types, character of land cover spot patterns, care aboul plOIS, occurrence of uncultivated 
meadows and pastures) along both sides of the frontier. Actual double form of the rural settlement 
and culture landscape In these areas reflects different social and political development on the 
opposite sides of the frontier in the period since the Second World War till now. because the 
mitial status ofthc scltlemcnt and landscapc before the war did not show major differences. 

In the present era we come to be a part of the "integrJted Europe", and boundaries between 
states slowly stop to fulfillthci r function. Evcntually, the present different social and economical 
system would level, and that would turn out inlo rural settlement and land use and landscape 
character ofthc above mentioned areas. The question rises on what line will develop seltlcmenl 
and landscape of mountainous and highland border areas of the Czech Republ ic with Austria 
and Germany. 

Monitoring of changes in the horizontal structure of culture landscape during a long historical 
period or in a short time of some years belongs to the frequent research themes in a field of 
landscape ecology and historical geography. Programs of scientific international conferences 
organized. for example, by the IALE (International Associat10n for Landscape Ecology), the 
ESEH (European Society for Environmental History) or the lGU LUCC (International 
Geographical Union, Study Group on Land Use and Land Cover Change) exemplify this 
meaning. Programs of these conferences arc, among other, spct:ialized in registration of land 
and plots use changes, In changes of landscape mosaic, in analyses of driving forees that cause 
these changes, and also in ecological, social and environmental impacts of detC1:ted changes, 
for example. influence of them on the ecological landscape stability, biodivcrsity, water regime, 
processes of energy and material flow in landscape. 

In principal. two possible data sources for analysis of outer (horizontal) landscape structure 
changes exist, strictly speaking there are two possible approaches for analyses of this structure. 
The first onc (land use change analysis) utilizes data from the historical and actual land 
ownership registers where are documented beside the owner also rt.'cords about plot types and 
plot areas. The second onc (land cover change analysis) comes out from the analysis ofhistorical 
and current aerial photos or sate!1ite images or maps. Some authors in their research succeeded 
\0 connect bouth data sorts, i.e. bouth methods for analysis of changes in the horizolltallandscapc 
structure (LipskY. 1995; Cousins. 2001). 

Biobli ographical overview 
A lot of papers dealing with analyses of horizontallandscapc stucture development in 

different regions within states were published in scientific journals. In that case e.g. Garcia­
Ruiz et al. (1996): Kufera, Guth (1996); Fjellstad, Dramslad (1999); Moreira, Rego, Fcrreira 
(200 I); ['\ovotna (2000): 0ls5On, Austrheim, Greene (2000): Zemek, Hehnan, Bufkova (2001) 
or KubcS, Mickova (2003) attended to the mountainous and highland European regions. BUI 
none of them observed development in cross-border regions. they was not engaged in the mutual 
relationship between settlement and landscape, and also in the majority of these articles the 
time penod for evaluation of changes was rdatively short. There are methodologically 
inspirative pnmarily such analyses of land cover deyelopment that are not describing only 
differences between initial and actual status, but that they are monitoring character of the change 
(what has turn into what), so they help to detect causes of land cover changes, e.g. White, 
Mladenoff{ 1994): Hulshoff (1995); Poudevigne, Alard (1997): Partel, Miindla, Zobel (1999); 
Cousins (2001). In the renowned journals the articles analYSing land USe/cover development 
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of mountainous and highland regions in Gennany or Austria, exeeption Bastian (1987), have 
been missing, mdeed the authors from these states assist at the conferences dealing with this 
topic (e.g. lA LE). 

·Articles descnblng depopulation development in rural mountamous and highland Central 
European regions is possible to find in older geographical literature (by us Korfak, 1929; Korfak 
1972; Pohl (Dobersky), ! 932) or in some recent pilot project composed for the needs of regional 
planning and focused at stabilization of problem regions. Problems of population development 
is not broadly solved in the current Czech, Austrian or Gennan scientific geographicallitcraturc, 
publications dealing wllh this thcme arc published only exceptionally in Austria e.g. Tazi­
Preve, Kytir, Lebhart, Miinz (1999), or some articles in regional scicntific joumal - Hitz (1994 J. 
Klein (1992). The articles from Huba (1989) and Huba (1990) are dealing with this topic in 
Slovakia 

Series of currcnt historical or politological papers and trcatises discuss the dislodging of 
Gennan inhabitants from the area of the Czech border mountain ranges. But. they describe only 
a short time period between 1945-1950. they do not look at connections in settlement and 
landscape changes (landscape for certain lime persists in its original form), thcy do nOI 
accordingly operale with the space, and a tendentious (pay-offing) approach sometimes appears 
in these articles. 

Contemporaneous small knowledge of settlement and landscape transfonnation in the border 
mountainous and highland Central European regions, interdisciplinary character of the presented 
project, its bIlateral and European dimension, an interest in the results of the project from the 
community and bodies of the public administrntion by us and in the other side of the frontier. 
are factors which should significantly support realization of our project and its following 
prnctical utilization. 

Model region, aims and resea rch hypot heses 
We realize the length research of settlement and landscape developmcnt in thc model cross­

border mountainous and highland region, which is located to the Novohradskc Mountains and 
their Highland area and is limited by thc seats Dolni Dvofi~ti!, Kaplice, Trhove Sviny, Nave 
Hrady, Weitra, Langschlag, Kaltenberg. Freistadt (approximately 1400 kml, 185 Cadastral Units 
and 443 seats). Working name or the model region is ,.lhe Novohradske Mountains". 

Between main research aims belong: analysis of population development in seats of Ihe 
sludy region since 1869 (in more dalails since 1930) ttll2001 (according to the particular 
population census), respectively in seats encountered in different physieal- and sociogeo­
graphical conditions (I); analysis of horizontal landscape structure changes in the study region 
since the 1930 till now, according to the particular Cadastral Units that arc encountered in 
different physical- and sociogcographical conditions (11); analyscs of connections between 
population development in the seats and changes of the horizontal landscape structure in the 
Cadastral Units of the study region (Ill): comparision of our results with results of Olher, similar 
oriented researches and based on Ihis comparision fonnulate prognosis of further population, 
settlement and landscapedevclopment in the monitored region (IV): inventory of some fonner 
and expectcd impacts of the population, settlement and landscape development in the 
mountainous and highland cross-border regions to the biodiversity, ecological landscape system, 
landscape scenery, recreation potential of landscape, socioeconomical conditions of people's 
life, elc. (V). 

These several hypotheses relate wilh the research aims: it could be expected a greater 
increase of population number and a deterioration of demographical struclure in smaller seals, 
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in the seats situated near the stale border and farther from the border crossing, in the seats with 
more secluded position in thc traffic and settlement systems, in {he seats with smal ler economic 
and service facilities systems and in the seals located in won;e physical geographical conditions. 
Changes in the intesi!y of depopulation relate with changes in society (break years mainly 
1938-1939, 1945-1947, 1969-1970. 1989). Diffcrentiations in sizc, course and sometimes in 
the conditionality of depopulation exisl between the Czech Republic on one hand and Austria 
on the other hand (I). We expect increase of meadows, pastures and mainly forest and on the 
contrary rather great decrease of arable land, furthennore enlargement of dispersed tree and 
shrub vegetation in the non-forest (open) landscape. But on the other hand we presume 
,.croarseness" of landscape patterns. These processes will be more intensive in areas with more 
difficult physical - and sociogeographical conditions for agriculture production, and also in the 
Czech part of the study region. Some distinctions will exist between data about landscape 
structurc dctected from the aerial photos and field mapping (land cover) and data extracted 
from the land documentation and registry ( land use). They will be given by different 
methodological approaches to the data gathering and by the behindhand recording of real 
changes in the horizontal landscape structure to the land registra tion ([I). Withdrawal of 
inhabitants from the mountainous and highland borderland manifests in the landscape through 
the increase of agricultural utilization intensity that is post-manifested means increase of 
meadows, pastures, uncultivated grasslands, disperscd tree and shrub vegetation and forcs t arcas. 
But also other processes influcncc this correlation, e.g. new agronomical practices, changes in 
the market with agricul tural products. statc agricultural policy, state policy towards rurdl and 
peripheral arc as, incrcase of employment in agriculture, locally more or less favourable regional 
and local devclopmcnt activities, etc. (111). We supossc that in the ,.integrated Europe" 
devclopment tendcncies of selllemcnt and landscape use in analogous region types situated in 
particular coutries within the European Union will step by step level and rectify namely by 
influence of the common regional and ecological policy and by influence of common economic 
market. Such expected deyelopment could weaken actual trends of depopulation and 
extensification of agrieu[turallandscape utilization whithin thc border mountainous and highland 
areas ofCzechia. Nevenheless, demographical development, people's interest and ask for living 
in the rural and pcripheral areas and other social factors. set up in particular coutries and in the 
whole Europe, will be also play an important role (IV). Population drain and following 
cxtensifications of agriculture and of agriculturallandscapc structure in the mountainous and 
highland Czech bordcr areas with Austria and Gennany in the second half of the 20" century 
favourable affected biodiversity and landscape stabi lity of these areas. According to the 
subjective and tcmporal perccption of the aesthetic landscape quali ties, it will not be aesy to 
evaluate impact of changes, in landcape structure into the landscape scenery. Downsizing of 
the poputation base undoubtelly has deteriorated service availability for remain inhabitants and 
also conditions for conservation and amplification of technical infrastructure in seats have been 
worsen (V). 

Data and methodology 
Rescarch concept, methodology and database unwind from the above-wrinen research aims 

and hypotheses. We analyse population development in seats according to the population census 
data. We had methodologically and practically modificated basic data about population and 
sCIl1cmcnt into the homogenous fonn, so that it was possible to compare data from differcnt 
statistical census and from both neighbouring countries (the Czech Republic and Austria). 
Landscape structure changes are evaluated primarily according to the changes of plot types 
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(land use) proportion within Cadastral Units. We especially watch changes in the proportions 
of forest, arable land, meadows and pastures, and in the rest plots_ In the Czech part of the 
study region, for thc database needs, we have spatially unified Cadastral Units (because of some 
changes in their delimitation between the years of monitoring), according to the reason compare 
data from different land registers and years. 

In selected Cadastral Units and landscape segments we will get and compare, using GIS 
and remote sensing methods for analyses of aerial photos from different years, data about 
proportion of types of lands ca pc cover elements (land cover) and data characterize mosaics of 
these clements. This more detailed and demanding research of changes 10 the horizontal 
landscape structure is ncedfull because it helps to show changes in spot patterns inside Cadastral 
Units and it also makes possible to find out basic character of such changes. Other data necessary 
for the rescarth arc extracted from basic maps and will be acquire by the field mappmg and 
investigation of every Cadastral Unit and seat. 

All modificd input data are registered in electronic database systcm and they are evaluate 
among others by statistical methods, methods of mathematical statistics (factor analysis), of 
GIS and remote sensing and of the thcmatical cartography. Dunng data analyses particular seats, 
Cadastral Umts and subregions of model region and mainly different types of seats and Cadastral 
Units arc compare. These findings arc confronted with data fonn other areas. Results of the 
landscape changes analysis in the monitored mountainous and highland cross-border region 
"the Novohradski: Mountains" will be commented on the base of land use development 10 the 
Czech Republic (sce also Jelefek, 1995; 8i6k, Gotz, Janfak, Jelefek, MeJsnarovi, Stepanek, 
1996). 

Degree of p roject co mpletion and pa rtia l outputs 
In the actual phase of project solving, we have completed database of population 

development in seats and wc havc also finished basic modification of this database - see the 
following paper KubeS, Mifkova (2005). First we created, based on statistical items from the 
population census in 19]0 for the Czech side of the study modcl rcgion ,.the Novohradske 
Mountains" and in 19]4 for the Austrian part of the region, territorial structure of so called 
"gcographical seats". It means seats which are in landscape separated nnd which arc objectively 
existent settlement units (broad at actual basic tcrritorial units level, indeed at status of settlement 
in the thirties of the 20'" century). For each "geographical seat" (altogether 443 seats), data 
about number of inhabitants in particular years of population census in the period 1869-200 I 
were suecesively collected and calculated. Mainly acquisition of data about seats that in the 
Clech side of the study area disappeared aficr 1947 and in funher statistical census were not 
returned was very problematic. 

We also aggregated items about structure ofplO1typeS in Cadastral Units of the study region 
in the years 1938, 1955, 1989,2002 (respecti\'elly in the years 1955, 1989,2002 for the Austrian 
pan of the study region). Data for the Cadastral Units situated in the Czech part of the study 
region are now modllied (elimination of changes in limitation of some Cadastral Uni ts) and 
cvaluated. One of possible evaluation of these data shows Map I. 

We had also visited all Cadastral Units and .,geographical seats" along both sides of the 
state border in the research region and we compiled by visual evaluation for every seat number 
of marks. These marks mainly describes acsthetical-<:ompositional features ofbuih-up area and 
of surrounding landscape. Till the year 2007 should be, as we supposed, realized all main project 
aims. 
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J\ l ap 1. Lontion of Cadastral Units types in Ihe Clech part oflhl.' troS5-bord~r region 
"Ihe No'·ohradski: Mountains" and de\'elopmenl or proporlion of main ptOIS 
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Summary 

Soufasna rozdilnost horizontalni struktury kmjiny a charakteru osidleni v ~cske a rakouske Usti 
pfeshranifnich hors)..-Ych a podhorslcYch regiomi jc dina rozdHnym spolefenskjrn vyvojcm (...yvo­
jcm osidleni. obyvatelstva. zemtdtlstvi,lesniclvi, ... ) tfchto oblasti po druM: svttove valce. ncbet' 
vychozi slav v roce 1945 byl na obeu Stranach hranicc podobny_ 
Cllem v flanku popsaneho a nami teScneho vyzkumu jc zCJmena analyza vyvoje obyvatelstva 
v sidl«h rUznyeh typu. ktera le';! v fesko-rakouskem preshranifnlm regionu "Novohradske hory". 
mezt lety 1869 - 2001 , analyza "yvoje horizontalni slruklury kraJiny (land use/eover changes) 
v rumyeh typech uzcmi uvnid tohoto regionu v prubthu 20. stoleti. dale hledini a vysvftlovini 
souvislosti mezi vyvojcm osidleni a krajiny a take srO\'n:ivani ptedchozich 7Ji~ttni s vy.·ojovymi 
trendy \. dal~ich pcrifemich regionceh Ccska a Evropy (konfrontacc s jinymt podobn5'mi vYzku­
my). Citem vyzkumu jc i hodnoccni dopadu zm~n ve vyutivan! a struktutc krajiny (a i zmfn 
v osldleni) na biodtverzitu a ekologickou stabililu krajiny_ Vyzkumny projckt ma interdisctpliml.mi 
eharakter (socialn! geografie, fyzicki geografie. kraJinml. ckologie. zemfdflske vfdy. historic). 
evropskou dimenzi (pteshranifni rcgiony) ajcho vyslcdky nalcznou v praxi uplatnfni v problcmatice 
regionalnl politiky a rcgionalniho planovani pcrifcmlch horskych a podhorskych uzemi. 
V flAnku pfedkladamc - kromf teoretickych vychodisek vYzkumu, zakladni litcratury, charakte­
ristiky fdcneho uzcmi, dalovych zdrojU. cilu a hypotez - vyslcdky vyzkumu, ktcrc se i)'kaji mo';­
nych zpu~oM hodnoccni vyvoje druhU pozcmku v typcch katastralnlch uzcmi a vyvojc poelU 
obyvatel v sidlcch v fcske fasti fe~eneho modeloveho regionu. Ze zdc popsancho ..,yzkumu pak 
vychizi lake na~ nasledujici W.nek, ktery pak obsahuje podrobnfj~1 analYzy. statisticke vyhodno­
ccn! datove zakladny, vysvftlcni a porovmini zjistfnych skutcfnosti vc vyvoji obyvalelstva a sidel 
v feskc i rakouskc Msti ptcshranicniho rcgionu. 

Recenzouli: Ooc. RNDr. Robcrt Htok, PhD. 
PacdDr. Alena Madzikova. PhD. 
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