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Abstract. Land use and valuable landscape features areksutlof elements of the landscape, which are
worth to be taken into account in a landscape plet deals with the continuous sustainable
transformation of landscapes, and provides framenftnagement, development and protection. The ratio
of land use types and landscape features can lendeéd as landscape values that are relevant for
management, protection, or planning purposes. Tii@eafocuses on land use driven landscape changes
of the last few decades in general, and in a stwdg in Budapest Agglomeration called Southern Buda
Region. It concentrates on changing landscapessepted by land use changes and remaining landscape
values with lost functions in transformed or abaretblandscapes. The statistical documentationnaf la
use types is relevant from the end of th& t@ntury but surveying, inventarisation and protecof
landscape values started at our department atnhefethe 1970s. From that time it is obvious tthet
sprawling settlements endanger the existence ofahmble characteristic landscape elements gbdise

This paper interprets such an analysis which cdrats on transforming character, altering landscap
functions and the re-usability of landscape vahfgsast landscapes in the pilot area.
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I ntroduction

Landscape scenery, landscape character and all pelogie perceive as landscape
depends partly on natural conditions like topogyaplgeology, soil, climate,
hydrography, natural habitats, and partly on hurmaetivities. The evidence and most
basic remnants of human influence are land useststpd distinct landscape features.

This paper focuses on land use, which is one ofrtbst dominant scenic elements in
the landscape. Its change determines the tendehdgndscape transformations of
human scale in the 2215 centuries. Sometimes the landscape elements dotimer
land use type can remain function lost, abandoimedhin. But these can be regarded as
values of the landscape representing the rural phthe former landscape. Even
distinct patches of land use types of rural lanpgesgpastures, vineyards, orchards) can
become values in a suburban landscape.

European landscapes have been changing dynamicalthe last few decades
(Antrop, 2004; Feranec et al, 2010) and the managewf landscape values can have
enormous role in preserving, or in enhancing distimndscape character. The sustained
diversity of landscapes and the well interpretedrabtter of landscapes can provide
extra touristic income, support adequate land li®&an secure ecosystem processes and
the preservation of habitats, specialise agricaltiood production and lift food
industry, it can strengthen local identity of inftabts and farmers, and these all mean
further steps towards a sustainable future.
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The dominant changes of landscapes in Europe arendoy land use or land cover
changes, coming from transformation of social, eooic and ecologic attitudes
towards landscape sites are:

* increase of built up land (Fischer et al., 2010trép, 2004), e.g. sprawling
settlements, industrial, logistical and commersitds

» development of built linear infrastructure, e.gghway, railway, energy and
information transport

e appearance or increase of power plants (Moéller,020rantdl and Kunc,
2010), e.g. wind, water, atomic power, bioenergnfs

* increase of wasteland (waste dump sites, abandoimezs or agricultural sites)

* biomass energy plantation (Fischer et al., 2010),ferest, crop, grass

» loss of pastures (Feranec et al., 2010), e.g. pesapnce of grazing animals,
increase of meadows

» decrease of land use types of rural landscape (Wgrét al., 2006; Hunziker,
1995), e.g. vineyards, orchards, gardens, arabtk la

» abandonment of built infrastructure elements oflrd@andscapes, e.g. wells,
mills, cellars, granaries

» various impacts of climate change, e.g. disappgagiaciers, snow surface or
aridity symptoms

* habitat rehabilitation sites, e.g. increase of seatural vegetation and
wetlands

» transformation of touristic sites (Lasanta et aDQ7; Caletrio, 2010), e.g.
adventure and wellness parks, ski resorts, massuaalctourism

* increasing role suburban green, e.g. green bettgyeenways, park forests in
suburbs

* increasing social, economic and ecological functioin city parks, e.g.
multifunctional city parks.

Budapest Agglomeration has experienced most ofaife/e mentioned landscape
changes in the 3Dcentury, and this progress accelerated duringldse decades
(Schuchmann, 2008). The territory of Budapest Agglmation was inhabited in the
Roman era already. According to written recordwais crossed by roads leading in
direction of Szentendre, Aquincum, Csakvar andwhich was used by the inhabitants
up till the medieval ages. For a long time the nmegonomic sector was agriculture but
since the beginning of the ®@entury many inhabitants were commuting to work®
capital. “Prosperity” came in the second half oé td" century when during the
industrialization after the World War 11, peopletgmork in the capital city. Many
(especially the poorer ones) could not afford ty hulat in Budapest and lived in the
settlements next to the capital city in today’s laggeration. From that time the
formerly agrarian villages with low population dégscontinuously became towns and
suburban settlements. This initiated the first igant wave of urbanization in the
traditional rural region.

The second wave of population growth came in tHg0%9vhen the people living in
the capital started to move into the agglomeratioreach a better life quality and green
environment. That time mostly white-collar famili@gth small kids moved to the
surrounding settlements to enjoy outstanding nhttoaditions in the vicinity of the
capital city. This caused significant populatiorowth in the area. The growth in
number of inhabitants brought about the growthhaf proportion of built up areas as
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well. The structure of settlements has become desse, former agricultural areas or
natural areas become built up land (Sallay and Kiégp®011).

Today the Budapest agglomeratidfig( 1) is a concentration of urban areas around
the core of Budapest creating an organic unit fittva point of view of economy,
infrastructure, labour market and services. 8llesatints belong to the agglomeration
where 2 457 787 inhabitants, a quarter of the @djmd of Hungary, lived in 2007.
From this amount, 755 290 lived out of Budapest.
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M aterials and methods

Of course all landscapes are continuously changgniipe definitions and the general
idea of European Landscape Convention highlightsu(Cil of Europe, 2000). But
many of them are transformed by enhancing or lapsharacteristics. As the European
Landscape Convention sentences in thauicle there is need for specific measures to
manage landscapes. The countries besides raisingea@ss, training and education,
need to:

* identify landscapes throughout the territory

» analyse landscape characteristics

» analyse the forces and pressures changing landsaagdheir characteristics

» take note of changes

» assess the landscapes taking into account theydartvalues assigned to them
by the interested parties and the population cowckr

Our research concentrates on the Southern BudaoRdmgcause of the rush
transformation around the millennium. It focusestbese tendencies, characteristics,
pressures and changes meanwhile it assesses lpadsdaes. Southern Buda Region
study area is the south-western “gate” of the BedapgglomerationKig. 1). Most of
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the above mentioned processes did or do appebeiarea and continuously transform
the character of the landscapes. The most domipotess is suburbanisation and
decrease of rural landscape. The upcoming pathefatticle is dealing with the land
use changes and landscape values of the SouthdenMBgion.

The method of land use and landscape value anatytie study area was complex.
It was based on more components of different ssurce explore the relevant
characteristics of Southern Buda Region landscapes.work started with literature
overview and analysis of previous landscape valueeys, interpretation of historical
maps and aerial photographs. Additionally it wateesed with land use statistical data
collection and analysis. After analysis of remaeassng and land cover data, the field
survey of present landscape values with GPS anthdgnotographs started. The work
ended with landscape value cadastering, validawhevaluation of results.

At the end landscape characterisation was donedb@salominant land use types
and related landscape features. As a result obctearassessment the function analysis
of landscape values was done. The function loduction altered landscape values
were defined and grouped. The future preferableofisbese values could be defined
and proposed, with regard on the new landscapeifunscof a suburbanised landscape

(Fig. 2.

Interpretation series of Literature overview Analysis of former
historical maps landscape value surveys
Statistical land use data
Analysis of remote sensing collection and analysis Field survey of present
and land cover data landscape values
Interpretation series of Landscape value
aerial photographs cadasterisation
Result of land use changes Function analysis of landscape values

b b

Characterisation of Southern Buda Region landscapes

A 4 »

Redefined landscape functions Re-used landscape values

b o b o

Protected rural landscape values with new functions
preserving landscape identity, in spite of changing landscape character

Figure 2. Research methods

The dominant transformation process in SouthernaBside is, that the built
elements of the suburban landscape sprawl all tverregion and take over the
dominance in rural landscape continuously. Thedand of transformatiofFig. 3) is
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documented by historical maps from th&'t@ntury, aerial photographs from the 1940s
and satellite images from the 1980s up till todkyngbach and Sally, 2011).

2010 (**)

Figure 3. Landscape change in Southern Buda Region studyarthe edge of suburban and
rural landscapegsource of aerial photographs and orthophotograptéilitary Museum, **
Institute of Geodesy, Cartography and Remote Sghsin
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Landscape value survey was managed in the franteg dfandscape Value Cadastre
(TEKA) research project in 2010 (Kollanyi, 2009)oh than 15 000 landscape values
of about 431 settlements were surveyed, uploadet ragistered in the database
(Fig. 4). As an average it means 35 values per settlerhbatsurvey focused mostly on
the area of Budapest Agglomeration the Danube-laendthe region along river Ipel.
Further surveys are related to other pilot regionother projects as the survey of
landscape values is fundamental part of landscapesament and planning projects
(Kollanyi and Csemez, 2011; Sallay and Jombachl1201

Figure 4. Landscape values surveyed in the TEKA project (2010

The surveyors have registered more than 5000 (5188)scape values in the
agglomeration and more than 1200 in the SouthedaBRegion. The landscape values
were grouped according to the standard (MSZ 2038&1jtural-historical (red),
landscape scenery (blue) natural (gre€ig. 5 shows the distribution of the particular
categories.

@ Natural

@ Natural @ Cultural-historical ~

@® Cultural-historical @ Landscape scenery

Figure 5. a) Natural and cultural-historical values of Budapégglomeration in the 1970s
b) Distribution of landscape values in 2010
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According toFig. 5, most of the values are of cultural-historical reltéer. The
hardest definable values proved to be the valudamafscape scenery (Sallay, 2011).
Our surveyors indicated that it is difficult to demnine what kind of landscape feature is
representing actually the value of landscape syemwed in many cases they have not
designated landscape scenery values becausemdah@ccessibility of lookout points.

Parallel to the surveys we processed the resufsrafer projects of landscape value
survey as well. The most complete project of thgetwas carried out in 1979, which
registered the “significant environmental value$’several counties. In the frames of
the TEKA project we uploaded all data concerningt®ounty. In the present area of
the agglomeration during the survey of 1979, 1ll0eswere registered from which 97
are cultural values, 13 natural values according the present categories
(Pestterv, 1979).

If we compare the two periods we can see diffedgsiribution of the points: the
survey in 2009 covered all settlements while in1B&0 just the settlements which were
important from the point of view of tourism or othaspects. In the ‘70s the natural
values appeared less important in the survey asptidic has not recognized its
significance that time.

Resaults

We experienced dramatic changes in the land useafithe Southern Buda Region
during the analyzed period 1895-20Hiy( 6). Besides that the share of non-cultivated
built up areas has grown from 4% to 32% the forgnddminant arable land (66%) is
reduced greatly (to 37%). The relatively low ratiomeadows and pastures has shrunk
to half and it is far below the country averageisTact already highlights that pastures
provide unique landscape scenery and can be rebasdandscape values that sustain a
special kind of “land use” like horse riding in ghiegion. Forests are growing mostly
according to the tendency perceived in the wholentry, thus we can consider that the
share of forests has grown gradually making up b8%mne area corresponding to the
national average.
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Figure 6. Land use changes in the Southern Buda Region iadheentury
(source: KSH (http://ksh.hu) and TakarNet (http#érnet.hu))
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The spraw! of built up land is part of a very sigrant landscape character changing
process today as the remote sensing and land cdaaroverview proved and as the
land use statistical data analysis proves the peostarted already in the beginning of
the 20" century but the rush sprawl happened in the 18s4@ years Kig. 7). It is
clearly visible that the process strengthened tbetrim the last decade. Today in case
of many settlements built up land reaches the 4@#8bia one case exceeds the 90%
(Di6sd).
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Figure 7. Changes of built up area in Southern Buda Region
(source: KSH (http://ksh.hu) and TakarNet (httpkérnet.hu)

The dataset shows that in spite of the public apirand literature overview the
orchards and gardens flourished not at the beginoiithe 1§ century, but only during
1970-80s with a share of 12-14% in the land use,rand nowadays we have again
only a few percent of this land use type in thettany.
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Figure 8. Changes of gardens and orchards in Southern BusaoR
(source: KSH (http://ksh.hu) and TakarNet (http#érnet.hu))

In case of settlements Diésd, Erd, Toérokbalint &wtaors the map and aerial
photograph overview proved that the big ratio ofdgas and orchards provided the
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development potential in direction of residentialdof built up land use. These four
settlements had the largest ratio of gardens aclthous in the region, more than 20%
in 1984, and this land use provided the breakawaiow to residential development.
Thanks to this history we can find a lot of fruieés might be regarded as landscape
values in newly developed residential parts oféhse=ttlementsHig. 9).

T 1978-79

Figure 9. Orchard-residential area transformation in Budatrs
(source of aerial photograph: Military Museum; oofthotograph: Institute of Geodesy,
Cartography and Remote Sensing)

The literature overview already showed that vitigrd is a traditional activity in the
region since ages, and in spite of the vine peshénsecond half of the T%entury,
vineyard was all the time a characteristic land type of the region (Filipszky, 2000).
Especially in the middle and the early second bhthe 2" century the Southern Buda
Region was significantly planted with vineyardsg; 10). This and the decline of this
land use from the 1980s were proved by the inteapom of aerial photograph series
from the 1940s to 2010, as well as the growth eftthilt up land partly here too.
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Figure 10. Change of vineyards in the settlements of SoutBeda Region
(source: KSH (http://ksh.hu) and TakarNet (httpkérnet.hu))
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The vineyards of small parcels almost disappeawwd the most developed towns or
settlements of the region (Budadrs, Di6sd, ErderEin villages like Zsambék, Tok,
Budajerd, Etyek do have low ratio of small parcelled vinelg and the tendency is that
large parcels of vineyards become dominant and ¢heysupport the competitive vine
production. According to the data of 1895 the varelg covered small areas, because
the first available data show already the condgiafter the vine pest (phylloxera) when
the traditional viticulture was shrunk. The mogjngiicant vineyards remained in Didsd
after the vine pest but for now the vineyards diegped without leaving a trace just the
wine cellars give evidence of the formerly flourigd viticulture. From the point of
view of viticulture Perbal was significant and wencstill find a few vineyards
nowadays, but the ratio of built up areas has grdvamatically. New vineyards were
established only in Etyek which is related to tredatively new identity of the
settlement: there is hardly any traditional langec&alue connected to viticulture and
the majority of cellars were built in the last déea. The expansion and popularity of
viticulture in Etyek is marked by the statues rmatato viticulture raised by the self-
government.

The results of the landscape value survey reflet in the South-Western sector of
the agglomeration there are only a few settlemevtisre viticulture has not been
significant. The survey shows that there are ntacetegistered as landscape values in
the settlements where the vineyard land use raéi® lass then 1%. We find cellars in
the greatest number in those settlements whereultiire was really significant and
dominant land use form in the beginning and thedfeidf the 28 century Fig. 11).
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Figure 11. Landscape values related to agriculture in 2010 aedain rural land use types in
2000 based on CLC50 (data source: Institute of @epdCartography and Remote Sensing)
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These settlements are: Diosd, Perbal, Tok and Bad&ven then, there are all
around nice wine cellars in the region of differstate and use, like the cellar hill in
Paty, the row of cellars in Budajgor Tarnok, and Séskut.

Comparing the two landscape value surveys we saediwring the ‘70s several
agrarian buildings have lost its function and betjudecay Fig. 12). Buildings without
function disappeared by now, so regrettably thesaat be included in the register of
2010. These are definite symptoms of the continugbuigk of rural landscape in this
region.

Figure 12. Cellar in Diosd in 1975, granary in Soskut in 19¢€8llar in poor condition in
Budadrs, 1980 (source: TEKA, http://tajertektar.hu)

The agricultural buildings, which were re-used evernhe related land use has
disappeared, became significant values of theesedthts included in both landscape
value surveys (1970 and 2010). These values ardywedlars Fig. 13. In many cases
the buildings were preserved by getting new fumsioconverted to family house,
cottage or cateringF{g. 14). In case the agricultural buildings were neitfar the
owner nor for the settlement valuable then theseatready in trouble, abandoned or
disappeared. Sometimes these get into poor conditimd homeless do move in that
accelerates the decaying process of neighbourilgsa

Figure 13. Cellars of Paty in the 1970s and in 2010 (sourdeK®, http://tajertektar.hu)
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Figure 14. Former cellar transformed to dwelling house in Rigandcellar in Diosd
from 1881 (source: TEKA, http://tajertektar.hu)

Figure 15. Disused cellar in Diésd, anckllar in Budadrs
(source: TEKA, http://tajertektar.hu)

Cellars are built in settlements where viticultigained significance in the last
decades such as Etyek, which is one of the actamlers among the settlements of the
former wine region of Etyek-Buda. The newly buiktllars are potential landscape
values. In these settlements the master plans haggeat role in regulation of
construction in order to preserve the existing &maghe characteFig. 16 and 17.

Figure 16. Modern cellars in Etyek and old cellars in Budajen
(source: TEKA, http://tajertektar.hu)
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Figure 17. Old press house next to large parcelled vineyards yekEt

Discussion

The perceived landscape changes usually can besesed with exact landscape
elements, land use types, landscape values. Inoé&muthern Buda Region we can say
that the landscape function has altered as wedshfew decades. The rural landscape
of the 1970s represented by vineyards, orchar@ledands and others has partly
disappeared and the suburban landscape of bulkngpwith increasing urban woods
appeared Table ). Some landscape elements of the former landsdapetions
continuously lose their functions like cellars letsuburbs without vineyards. These
remnants of the former rural landscapes can beidenesl as values in the stakeholders
mind and can be re-used and vitalized with thelmaigunction or with a new function.

Table 1. Summary of dominant changes in landscape elemef@gtithern Buda Region

Rural landscape elements disappearing in the Suburban elements sprawling in the
2" part of the 20" century 2" part of the 20" century
Arable lands, pastures, vineyards, orchards Roadl$ighways, various residential areas,

Commercial, store or logistic areas, Forests and
urban woods
Artificial landscape elements related to rural life Artificial landscape elements related to urban /
and agriculture (wells, bridges, granaries, dirt suburban landscapes (petrol stations, parking lots,
roads, cellars, grazing domestic animals etd.)noise barriers, billboards, fences, traffic lighets)

The protection of landscape values can result a gotution for a monument but the
revitalization of the landscape element would migninternal use in the society’s life.
This case the rehabilitation of built landscapemaets with restrictions and value-
specified regulations could result the sustainab#ntenance. Re-use of a landscape
value can be various. A specimen or a well in dysadand, a granary at the side of an
arable land, or a mill on the hillside can becomeeduitalized landscape value,
representing the past or the present rural usaraf &nd to visualize the presence of
working human hands in the landscape. In a subuldadscape such sceneries can
seem very ancient like, native, and unique, thangthens the historical identity of the
landscape. The potential use of wine cellars intaugban landscape can be one of the
followings:
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* the original function: cellar for small parcellemhgyards

* the original function: large parcelled vineyardsaoperation with cellars

» commercial building, store, souvenir shop

* tourist information office

» venue of various events (village gatherings, folums

* base of residential development

* Local History Collection

* protected monument status with any of the essefiattions mentioned
above.

Conclusions

As the statistic data and the historic maps shasvdimare of land use forms has
changed dramatically in the region during the &sttury however in different ways in
the settlements. Basically the shrunk of arable lamnd the increase of built up areas is
dominant all around the region. If we look at ttagadof the different land use forms we
see the following progresses and results:

» The share of cultivated areas has decreased fiasiuglly than dramatically
since the beginning of the ®@entury in the South-Western part of Budapest
Agglomeration.

* The areas taken out of cultivation (especially ®yelopment of residential
areas) were formed in the areas of former gardedsoachards, vineyards,
plough fields.

« The viticulture was withdrawn by the end of thé"2@ntury in all settlement
except Etyek. Generally the area of former smallcgled vineyards
transformed mostly to residential areas.

* The share of gardens and orchards which has bgafiicnt land use form
during the 18 century, have shrunk drastically giving place fesidential
areas. In all settlements we have witnessed aidmgbansion of residential
areas especially in Diésd of which administrativeaabecame almost totally
built up area in the last decades.

* In the case of land use changes of great scal&atiiscape values as cellars,
granaries etc. preserve the memory and traceseotrétuitions of Southern
Buda Region.

These changes of land use forms have resulted a@ntrdmsformation of rural
landscape to suburban sites changing the landschpeacter drastically. As the
landscape structure and land use have changedutietion of former (mostly)
agricultural buildings have changed as well. Thbs#dings are preserved which got
new functions: the former farm buildings are mostBed as cottages, family homes,
local museums, restaurants etc. Unfortunately thidibgs which have lost their
functions are in decay:

» the state of disused farm buildings is deteriomgtiregardless of property
relations

» the granaries serving several settlements in thst pamained without
functions.

We have found one good example: the granary in adaot just new function — a
tourist centre will be installed in the building.
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As final conclusion we can state that because @fdilastic changes of the land use
forms, the landscape character transformed fronural dlandscape into a suburban
landscape. The traces of the former landscape aearare preserved just by the
surviving landscape values. We consider it impdrtan retain and enhance local
identity by preserving, reusing these architectuedlies. We promote the intention of
local communities to give new functions to the detating but unique landscape
values. The remained farm buildings with new fumasi can enhance the identity of
local population and give new identity for the gt in spite of the changed landscape
character.
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