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LANDSCAPE CHANGE IN THE WESTERN KIS-SARRET BASED ON THE 
COMPARISON OF LAND USE IN THE LATE 18th AND EARLY 21st CENTURY

Railway

Road

Landscape research is a geographical discipline aim­
ing at synthesis. The geographical landscape is a com­
plex phenomenon determined by several physical and 
human factors. Also in Hungary landscape study has 
been dominated for a long time by the purely physical 
geographical approach dating back to the works of 
A l e x a n d e r  v o n  H u m b o l d t . Today however, cultural 
landscapes are addressed which function and appear 
as joint products of physical potentials and the soci­
etal transformation of the environment 0 .  In the 
present conception the landscape is a detail of the 
Earths surface which is distinct in appearance and 
functioning from neighbouring areas (landscapes); it 
is a functional unit the natural operation of which is 
influenced and, at the same time, participated by hu­
man society. Human action has become the foremost 
driver of landscape evolution and in many cases, for 
instance, in urban areas, human impact is now func­
tionally and visually decisive. Modern landscape re­
search primarily focuses on the issue to what extent 
societal use is in harmony with the potentials of the 
landscape modified by humans, particularly in the 
case of landscapes sensitive to change.

l | The most common type o f Hungarian cultural landscape with 
mixed arable land use in the Hernad Valley (near Boldogkovdralja)

The texts and maps of the chapter on landscape ge­
ography touch upon the intricate interrelationships 
among geology, relief, drainage, soils, biota and land­
scape history as well as human impact.

Historical landscape types
in the Carpathian Basin from the 11th
to the 16th centuries

In the Carpathian Basin the first major landscape 
transformation took place in the Neolithic. Another 
such period is associated with the people engaged in 
crop cultivation in the Alföld (Great Hungarian Plain) 
and in many places the Romans also exerted a lasting 
impact on the environment. During the Hungarian 
Conquest the lowlands and hills in the central parts 
of the Basin were first populated. The Hungarians pre­
ferred flood-free natural levees and the margins of 
loess or blown-sand covered alluvial fans. The occu­
pation of the mountain frame had not been complet­
ed before the end of the 13th century. Fords on major 
rivers and the meeting points of landscapes of differ­
ent character were favoured or, as it is often expressed, 
had ‘local energies’. At such sites market places of re­
gional goods exchange emerged and were followed

by administrative and ecclesiastical centres. They are 
the core areas of cultural landscapes. An example is 
the environs of Szeged at the confluence of Tisza and 
Maros Rivers.

Until the end of the Middle Ages landscape pat­
tern had shown an organic development. The exploi­
tation mode and rate of natural resources did not yet 
threaten the ecological basis of landscape utilisation. 
Late medieval evolution was distorted by the Otto­
man occupation in the 16-17th centuries, when the 
population was forced to change land use. Funda­
mental alterations in landscape utilisation were driv­
en by the modernization of agriculture since the sec­
ond half of the 18th century, river regulations in the 
19th century, industrialization, urbanization and the 
development of the railway network. A good exam­
ple is landscape evolution in the Kis-Sárrét region 

By the nature and intensity of landscape utilisation, 
the historical landscape types typical of the Carpathian 
Basin can be characterized in the following way.

I. Natural conditions -  no enduring 
intervention happened
(1) Alpine zone, subalpine meadows above the tim­

berline. The upper limit of coniferous forests was lo­
cated at 1,500 m in the northern section of the moun­
tain frame (in the Tatras), at 1,600 m in the eastern 
mountains (Maramures, Gurghiu/Görgény, Vrancea/ 
Háromszék Mts.) and at 1,800 m in the south (e.g. 
Fagaras and Retezat Mts.). Above the treeline (at 
summer shelters of farms in the valley) humans set­
tled sparsely and only temporarily. Even with com­
plete economic utilisation by the end of medieval 
times, the landscapes remained in natural conditions.

II. Mostly natural conditions -  weak, 
point-like interventions into the landscape
(2) Medium-height mountain zone between 1,000 m 

altitude and the timberline; closed mountain oak, beech 
and coniferous forests. This zone was utilised by the 
sparse population through mountain grazing, forestry,

in the valleys and basins through fodder cultivation 
as well as mining and metallurgy. In the huge wood­
lands mining centres emerged at large distances from 
one another, for instance, in the Stiavnica, Slovak 
Ore Mountains (Slovenské rudohorie) and Metaliferi 
Mountains in Transylvania.

III. Mostly close-to-natural conditions 
-  landscape utilisation in equilibrium with
natural changes in the environment
(3) Low floodplains, bogs and swamps with frequent 

waterlogging, sparse human settlement on floodplain 
margins. The lowland sections of the Danube, Tisza 
and the major tributaries were accompanied by bogs 
and swamps in 60-70 km width, e.g. in the Szigetköz, 
Bodrogköz, Taktaköz, Kis- and Nagy-Sárrét regions. 
In these low floodplains and waterlogged areas fish­
ery, hunting, gathering and reed and tree-cutting were 
the main occupations 2 .

(4) High floodplains, floodplain forests, meadows, 
saline areas with waterlogging and flood-free natural 
levees suitable for human settlement and crop cultiva­
tion; small sand islands and floodplain economy also 
extending to bogs and swamps. The Hungarians settled 
in large numbers both on the outer margins of and on 
terrains rising above floodplains. Animal husbandry 
was founded on the animal feeds of grasslands and 
forests and since the early Árpád Age (11th century)

2 The Bodrogköz region at Zalkod. During the Hungarian Conquest 
the low and high floodplain surfaces along rivers were occupied first
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I. LANDSCAPE IN NATURAL CONDITIONS 

Alpine zone, subalpine meadows above the timberline

II. LANDSCAPE IN MOSTLY NATURAL CONDITIONS

2 Medium-height mountain zone between 1,000 m altitude and the timberline

III. LANDSCAPE IN MOSTLY CLOSE-TO-NATURAL CONDITIONS 

~ ] Low floodplains, bogs and swamps with frequent waterlogging

High floodplains, floodplain forests, meadows, saline areas with waterlogging and flood-free natural levees

IV. CULTURAL LANDSCAPE OF PATCHY PATTERN

5 Low, heavily dissected medium-height mountains, mostly with closed oak forests

J3__ | Basins enclosed by mountain frames

Alluvial fan plains of blown sand with sand pusztas, sand oak forests

V. PARTIAL CULTURAL LANDSCAPE

VI. EXTENSIVE CULTURAL LANDSCAPE

Jl__ | Intermountain, mostly terraced river valleys with waterlogged meadows

9 I Independent hilly regions in basins

10 Hilly regions on mountain margins and between mountains

11 | Partially forested areas on lowland margin with elevated alluvial fans

12 Loess-mantled alluvial fan plains with loess pusztas and loess oak forests

OTHER GENERAL LANDSCAPE TYPES OUTSIDE THE CARPATHIANS

13 Fluvial plains, river valleys

14 Uplands

15 Coastal plains and marine islands

HISTORICAL LANDSCAPE TYPES 
(11th TO 16th CENTURIES)

IN THE CARPATHIAN BASIN

1:4,000,000 
50 I 100 km

it was linked with cultivation, floodplain vineyard and 
orchard economy, fishing and hunting. This kind of 
economy was in balance with the environment and 
only involved minor changes in the long-term condi­
tions of the landscape.

IV. Cultural landscape of patchy pattern 
-  sporadic land utilisation 
(5) Low, heavily dissected medium-height mountains, 

mostly with closed oak forests. In the Middle Ages iso­
lated and sporadic settlements existed on the mountain

margins, in broader sections of river and stream valleys 
as well as in small basins. Along with animal husband­
ry and forestry, crop cultivation was subordinate.

(6) Basins enclosed by mountain frames. In the con­
tinuous forests human settlement typically concen­
trated on the clearances of basin margins. In spite of 
their higher (600-800 m) elevation and cool climate, 
the major intra-Carpathian basins (e.g. the Spis, Ma- 
ramure§, Ciuc/Csik and Brasov/Brasso Basins) among 
mountain ranges were occupied early. Mixed farm-

ing with low yields occupied the banks of rivers and 
tributaries following the axes of basins.

(7) Alluvial fan plains of blown sand with sand pusz­
tas, sand oak forests. This type represented sparse settle­
ment, extensive grazing and subordinately field culti­
vation and horticulture (e.g. Kiskunság, Nyírség, De- 
liblato Sands and others).

V. Partial cultural landscape -  land utilisation 
concentrated in valleys with enduring 
characteristics of a cultural landscape

m

X

Little Ice Age in Europe

Climate shows centennial fluctuations between optima 
of favourable climate and unfavourable cold spells. In 
Europe the last irregularity was the Little Ice Age (LIA) 
between the 14th and 18th centuries. In centuries pre­
ceding the previous turn of the millennium, due to fa ­
vourable climatic conditions, the population of Europe 
increased to about 80 million people. Agriculture took 
maximum advantage of technological progress to serve 
this population. The delicate equilibrium was easily up­
set by even a minor alteration in climate. It was first 
in the 1310s that cool and wet summers caused a serious

nutritional crisis in Western Europe and, after a short 
break, another ‘time of the lean kine followed in the 
1340s. Between 1347 and 1353 masses of the under­
nourished people fell victim to epidemics of the plague. 
Because the marine ports as foci of infection were re­
mote, the settlement network was sparse and climate 
probably less extreme, the Carpathian Basin was not 
seriously affected by the epidemics.

In Hungary extremely cold winters and hot summers 
began to become common only in the early 16th cen­
tury and an unambiguous turning-point can be dated 
to the 1560s. The consequence was that the inhabitants

of the Alföld managed to survive the first decades of 
the Ottoman Occupation with minor losses of life. To the 
divided country the demographic disaster came later, 
between 1580 and 1610. The growing season got shorter 
and famine became almost permanent. Viniculture 
declined, rivers were frozen over in every five or six 
years. Spells with more favourable climate only followed 
a century later, but even then LIA returned for decades. 
Meteorological observations, which started at that time, 
indicate that the last years with extremities were record­
ed between 1810 and 1850, when mean temperatures 
in March were low and July precipitations very high.
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i Low hills composed of unconsolidated deposits covered J with slope deposits
19 1 Low hills, valley section among hills and valley head composed of

____ I unconsolidated deposits covered with lessivated brown forest soil
Low hills, valley section among hills and valley head composed of 
unconsolidated deposits and covered with brown earth
Low hills on unconsolidated deposits with meadow 
and boggy soils

I Alluvial fan plain on loess, in the margin of hilly region,
] with chernozem

Low hills composed of loess and covered 
] with slope deposits

Low hills, valley section among hills and valley head composed of 
loess and covered with lessivated brown forest soil 

I Alluvial fan plain on loess, in the margin of hilly region,
] with brown earth

Low hill surface covered with loess deposits and lithomorphic 
and stony skeletal soils
Low eroslonal hills composed of igneous and metamorphic rocks 

I and covered with chernozem
Low erosional hills composed of Igneous and metamorphic rocks 

1 and covered with lessivated brown forest soil 
Low hills composed of carbonate rocks and covered 

] with stony skeletal soils

HILLS (230 to 350 m above sea level)
Erosional hills composed of unconsolidated deposits, dissected into 
interfluvial ridges and covered with lessivated brown forest soil
Erosional hills composed of unconsolidated deposits, dissected into 
interfluvial ridges and covered with brown earth 
Erosional hills composed of unconsolidated, loess-like deposits and 
covered with lessivated brown forest soil
Dissected hills formed composed of loess, locally in foothill position 
and covered with brown earth
Hills composed of igneous and metamorphic rocks and 
covered with lessivated brown forest soil
Hills, low block mountain composed of carbonate rocks or sandstones, 
in foothill position and covered with lessivated brown forest soil
Foothills or low block mountain mostly composed of 
carbonate rocks and covered with rendzina

HILLS AND LOW MOUNTAINS (350 to 500 m above sea level)

Plain on unconsolidated depoists, with meadow and boggy soils

Plain in high floodplain position, locally with terraces and remnants 
of former alluvial fan, with loess and chernozem soil 
Plain in low floodplain position, with loess and soils of high swelling 
clay content
Plain in high floodplain position, formed on former alluvial fan, 
with loess and salt-affected soils

I Plain in high floodplain position, formed on former alluvial fan, 
with loess and mostly sand soils

Loess plain mostly with brown earth

.. I Plain In high floodplain position, formed on former alluvial fan, 
with loess and mostly clayey-loamy meadow soils
Low alluvial fan plain formed on igneous and metamorphic rocks, 
in mountain foreland, covered with chernozem

Erosional hills or low mountains composed of unconsolidated deposits 
and covered with lessivated brown forest soli 
Hills, low mountains composed of loess and covered 
with lessivated brown forest soil

, Dissected hills or low mountains composed of igneous and 
metamorphic rocks In mountain foreland and covered mostly with 
loess and chernozem soil
Hills or low mountains composed of igneous and metamorphic 

1 rocks and covered with lessivated brown forest soil
I Hills, low mountains or foothill slopes composed of carbonate rocks 
and covered with lithomorphic and stony skeletal soils

MEDIUM-HEIGHT MOUNTAINS (500 to 1014 m above sea level) 
■ ■  Mountains of igneous and metamorphic rocks,

I with lessivated brown forest soil 
Mountains of carbonate rocks, with lithomorphic 

] and stony skeletal soils

19° East of Greenwich
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(8) Intermountain, mostly terraced river valleys with 
waterlogged meadows. Waterlogged meadows, ripar­
ian willow and poplar forests, further away elm, ash 
and oak forests on valley floors served animal graz­
ing, while flood-free terraces, valley sides and foot­
hill surfaces were the terrains of human settlement 
and arable farming. The valleys were also of decisive 
importance as routes of transport, particularly those 
of the Váh (Vág), Hron (Garam), Sajó (Slaná), Hernád 
(Hornád) as well as of the Szamos (Some§), Maros 
(Mure§) and Olt.

3 Dissected loess hills with brown earth (landscape type 33, ).
Hills along the Koppány Stream near Somogyacsa

(9) Independent hilly regions in basins. In the Trans- 
danubian Range 3 , the Transylvanian Plateau the 
elevations in basin margins were covered by closed 
(oak) forests and in the valleys mosaical land use de­
veloped. The forests on hill summits and interfluvial 
ridges were also included in the complex operational 
system of farms. Human settlements emerged in broad 
terraced valleys, arable fields on terraces and foot- 
slopes, while meadows and pastures with subordinate 
forestry were located on valley floors.

(10) Hilly regions on mountain margins and between 
mountains. In the broader valley entrances human 
settlement was concentrated and centres of the settle­
ment network emerged. The patches of cultural land­
scape around valley settlements were not yet inter­
connected. Land use types were arranged in stripes 
along valleys and physico-geographical boundaries. 
Where conditions were suitable, viniculture, demand­
ing considerable landscaping, was practised (e.g. in the 
Balaton Uplands, Bükkalja, Tokaj-Hegyalja and others).

VI. Extensive cultural landscape -  landscapes 
of flood-free loess areas and inner basin 
margins with dense drainage and fertile soils
(11) Partially forested areas in lowland margin with 

elevated alluvial fans. In such landscapes, including, 
for instance, the Rábaköz, Tápió Region and the Bor- 
sodi-Mezőség dense settlement networks developed 
and arable farming with animal husbandry was com­
mon. Grasslands and clearances were converted into 
extensive cultural landscapes. In early medieval times 
a water management system with the purpose of flood 
control, drainage of excess water and irrigation was 
established in the Rábaköz.

(12) Loess-mantled alluvial fan plains with loess pusz- 
tas and loess oak forest. The dense population of these 
regions, among them the Mező föld, the Bácska (Backa) 
Plain, the Titel loess plateau, the Hajdúhát and the 
Körös-Maros Midland, turned loess pusztas and loess 
oak forests into arable fields with corn cultivation as 
early as the end of the 13th century.

Landscape typology
and landscape character analysis

Aimed at the classification of landscapes by function­
ing, utilisation or visual appearance, typology is cen­

tral to landscape geography. Although no two land­
scapes are perfectly identical in pattern and appear­
ance, there is some degree of kinship in these aspects 
(pattern, utilisation and appearance) among the indi­
vidual landscapes. Types can be formed employing 
several factors: primarily relief and vegetation cover 
(indirectly soil).

There is no internationally accepted standard meth­
od for landscape typology. Like the German, Danish 
or Dutch approaches, previous Hungarian experimen­
tal typology was based on geomorphology (landforms) 
coupled with land use and the hydrological proper­
ties of soils.

Landscape types according to the origin 
of the surface
The map of genetic landscape types of Hungary is 
based on three factors: relief (elevation above sea lev­
el), surface rocks (lithology), and the prevailing soil 
type . The relief classes were created using the sta­
tistical method of natural knickpoints’. Information 
on surface rocks derived from the AGROTOPO da­
tabase, while soil data were imported from the WRB 
classification (see chapter on Soils Q  Q ) through 
merging its elements. On the overlays of the maps 
edited on the basis of the above factors 44 types (of at 
least 1 ha area) could be identified

Landscape types according to function
When classifying landscapes by their function, also 
three factors were considered: relief and surface rocks 
(as above) and, as a third, soil moisture regime 
Following the above technique of typology, the types 
produced through the overlay of maps are indicated 
by colours and three-digit codes on the map:
• the first digit refers to relief class in Table ;
• the second digit marks surface rock class in Table ;
• the third digit shows the class of soil moisture re­
gime in Table

The functional typology of landscapes is illustrated 
by a detail of the map of Szekszard Hills I 4 .

A GENETIC SYSTEM OF LANDSCAPE TYPES

Landscape
factors Classes

R e lie f (e le v a tio n  
a b o v e  s e a  le v e l)

1 < 1 3 0  m

2 1 3 1 -2 3 0  m

3 2 3 1 - 3 5 0  m

4 3 5 1 -5 0 0  m

5 >50 1  m

S u rfa c e  ro cks  
( lith o lo g y )

1 A llu v ia l d e p o s its

2 L o e s s  d e p o s its

3
S la te , p h y llite , g ra n ite , p o rp h y r ite , 
a n d e s ite , b a s a lt, rh y o lite

4 L im e s to n e , d o lo m ite , s a n d s to n e

S o il (W R B  
s o il ty p e s )

1 C h e rn o z e m , p h a e o z e m

2 V e rtis o l

3 S o lo n c h a k , s o lo n e tz

4 A re n o s o l

5 F iu v iso l

6 L u v iso l

7 C a m b is o l

8 G le y s o l

9 L e p to s o l

CLASSIFICATION OF SOILS BY MOISTURE REGIME

1 S o ils  w ith  p o o r w a te r  re te n tio n

2 S o ils  w ith  g o o d  w a te r  re te n tio n

3
S o ils  w ith  m e d iu m  in filtra tio n  c a p a c ity  
an d  h y d ra u lic  c o n d u c tiv ity

4 S o ils  w ith  u n fa v o u ra b le  m o is tu re  re g im e

5 S o ils  w ith  e x tre m e ly  u n fa v o u ra b le  m o is tu re  re g im e

4 The Szekszard Hills near Szálka. The reservoir represents 
landscape type no. 212 and the neighbouring hills no. 223

CLASSIFICATION OF THE TERRAIN BY LAND USE

1 A rtif ic ia l s u rfa c e s

2 A g ric u ltu ra l a re a s

3 F o re s ts  a n d  c lo s e - to -n a tu ra l a re a s

4 W a te r lo g g e d  a re a s

5 W a te r s u r fa c e s

Landscape types according to land use
In the classification of landscapes according to land 
use, two of the three factors considered were the 
same as above: relief and soil moisture regime with 
land use type added . The types derived from map
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ANTHROPOGENIC CHARACTER OF LANDSCAPES IN THE

Natural and ■
close-to-natural
area, without settlements 1
Heterogeneous
extensive rural area L

Homogeneous 
extensive rural area

Heterogeneous 
intensive rural area

Homogeneous 
intensive rural area

Rural area with 
important infrastructure

Rural area in the urban 
margin or urbanizing

LAND COVER OF THE LANDSCAPES OF THE FERTÖ-HANSÄG REGION

Variable 
land cover

Predominantly T 
forest

n Predominantly 
permanent 
water surface 

1 Predominantly 
grassland 
and reed-bed

1 Predominantly 
j arable land

1 Predominantly 
vineyard 
and orchard

I Settlement with low 
I built-up density

j Settlement with low built-up 
density and important 
recreational function

—I bettiement wii 
high built-up 

—1 density

LANDSCAPE CHARACTER TYPES IN THE FERTÔ-HANSÂG REGION

— I Lake basin with low-intensity 
1a land use, predominantly 

------  reed-bed and grassland

Lake basin with land use o f variable T 
intensity, predominantly water surface [

Waterlogged bogland remnants 
of low-intensity land use and 
mosaical forests and grasslands 

Drained bogland and lake basin 
with low- and medium-intensity use, 
predominantly arable and 
grassland cover

Lowland with medium- to 
high-intensity land use, 
predominantly arable land

Slightly rolling lowland with 
medium- to high-intensity use, 
predominantly vineyard

Slightly rolling lowland with medium- 
to high-intensity land use, 
heterogeneous land cover

Hill row and foothills 
with medium-intensity 
land use

----------- 1 Hill row and foothills with medium-
3b to high-intensity land use,

------  predominantly vineyard

Medium-height mountains and 
foothills with low-intensity land 
use, predominantly forest

Foothills and basins with 
historical towns and 
urban margins

Foothills and basins with medium-intensity 
land use, predominantly arable 
land and grassland

overlay are also shown in this map with colours and 
three-digit codes:

• the first digit refers to relief class in Table ;
• the second digit marks the class of soil moisture 

regime as identified in Table ;
• the third digit shows land use class according to 

Table
To demonstrate landscape types by land use the 

same detail of the map of the Szekszard Hills is pre­
sented

Recently, the utilisation of the landscape has become 
an important criterion of typology. If in analysis we 
focus on the origin of the landscape, the indicators 
outline a general trend in the evolution of the physi­
cal environment. If landscape functioning is empha­
sized, typology based on landscape history promotes 
country planning, the recognition ofland use conflicts, 
relief transformation and water management. Land­
scape typology of aesthetic or land use approach can 
be useful for landscape planning and tourism.

Landscape character analysis
In the last decades of the 20th century, along with tra­
ditional physico-geographical landscape delineation 
and description, demand arose for the identification 
of landscape character and its methodology was elab­

orated. The approval of 
the European Landscape 
Convention -  to which 
Hungary joined in 2008 

-  accelerated this process. In the formulation of the 
Convention: ‘Landscape means an area, as perceived by 
people, whose character is the result of the action and 
interaction of natural and/or human factors.’ A nov­
elty in methodology was the inclusion of visual char­
acteristics into the investigation. Landscape character 
is the result of a particular combination of natural and 
anthropogenic elements. For humans it represents a 
level of organisation higher than that of habitats, i.e. 
the landscape, which is an organic entity. Landscape 
character is not merely functional-territorial unit, but 
the impact of human culture superimposed on the 
basement of the assemblage of natural elements. It 
also reflects human identity.

In the method oflandscape character analysis (LCA) 
A l e x a n d e r  v o n  H u m b o l d t s  pursuit of synthesis -  
‘Totalcharacter einer Erdgegend’ -  is rediscovered. 
The character of the landscape is determined by an 
organic fabric, special combination and pattern of 
landscape factors (landforms, drainage, soils, vegeta­
tion cover, settlement and road networks). LCA in­
volves both objective (measurable) and subjective

(sensible) information. It was in the United Kingdom 
that natural science (quantitative) and aesthetic (qual­
itative) characteristics could be first linked within a 
national survey.

Landscape character types 
in the Ferto-Hansag region
Since the peace treaties at the end of World War I, the 
Ferto-Hansag Basin and the Sopron region is divid­
ed by the Austrian-Hungarian border. After estab­
lishing the border, due to contrasting political and 
economic drivers, the evolution of these landscapes 
of similar physico-geographical conditions took dif­
ferent directions in Austria and Hungary (especially 
after 1955).

For LCA three complex indicators, suitable to iden­
tify individual character, were designed:

• relief types: an indicator which combines relief 
and geological conditions ;

• anthropogenic character: a comprehensive indi­
cator of the intensity of human impact and its mani­
festation in landscape pattern ;

■

X
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■

X

5 The lowest lying, reed-covered section of the Fertő (Neusiedler See) Basin and the lakeshore zone with the mosaic o f grasslands 
and arable fields

6 Open water surface of Lake Fertö (Neusiedler See) with decisively recreational use

• land cover factor: presence or absence of a pre­
vailing land cover

Based on the combination of the three indicators, 
homogeneous units of landscape mosaic are created. 
Landscape character type, however, is not homoge­
neous but a particular composite of two to four land­
scape mosaic types, and invariably comprises a detail 
which is predominant and decisive in the visual ap­
pearance of the landscape. The boundaries of the type 
are marked by the size, shape, arrangement and spa­
tial rhythm of insular patches of the mosaic type and 
the surrounding subordinate patches

Some landscape character types different in Austria 
and Hungary:

a> Lake basin with low-intensity land use, predomi­
nantly reed-bed and grassland s 

The open landscape in the southern section of 
Lake Fertő (Neusiedler See) in Hungarian territory is 
encircled by gentle hills, while in the east by a broad 
plain. Its individual character lies in the reed zone 
and grasslands of the shallow saline lake, the west­
ernmost steppe and alkali habitats in the Pannonian 
Basin. In the monotony of the reed-beds visual diver­
sity is provided by the arborous vegetation appearing 
in patches or strips disrupting the grassland. Human- 
built structures are rare in the landscape.

b) Lake basin with land use of variable intensity, pre­
dominantly water surface e 

The northern, mostly Austrian, portion of the Fertő 
(Neusiedler See) region is dominated by open water 
surfaces encircled by reed-beds of variable width, to 
which joins a zone of diverse land cover composed of 
grass strips, arable fields and built-up areas on the 
lakeshore. The modern lakeshore resorts which belong 
to settlements built on higher terraces are of small­
town character. The ‘Sea of Vienna, as it is popularly 
called, is important for water and bicycle tourism. 
The expansion of settlements resulted in the develop­
ment of an agglomeration.

O Hill row and foothills with medium-intensity land 
use and diverse land cover r 

This landscape character type with high relief and 
land cover diversity is represented by the Balf-Rust 
Hills. A marked vertical zonation of land use is typical. 
In the northern margin of the lake basin, settlements 
are surrounded by grasslands and arable fields, while 
at higher elevations of the hillslopes vineyards and 
gardens form a mosaical pattern and the summits are 
covered by deciduous forests. Since Roman times stone 
quarrying is practiced. In the Fertőrákos and Sankt 
Margarethen quarries theatres enrich the landscape 
with cultural and touristic functions.

d) Hill row and foothills with medium- to high-in- 
tensity land use, predominantly vineyard »

This predominantly vineyard landscape type is pre­
sent in Austria, in the northern Balf-Rust Hills, on 
the slopes of the Leitha Mountains. The rolling hills, 
vine rows and roads adjusted to relief, plots of vari­
ous size, tree groups and sporadic solitary trees create 
a diverse landscape. The series of urbanising small 
settlements with historical core are harmoniously nest­
ed in the footslopes. The access roads are lined with 
wine-cellars and wine-shops.

e) Medium-height mountains and foothills with low- 
intensity land use, predominantly forest 

This type is represented by low mountains and hills 
covered with deciduous forests both in Austria and 
in Hungary. The Sopron (Odenburg) Mountains is the 
easternmost outlier of the Alps, where the closed 
woodlands once rich in game used to be favoured by 
the hunting companies of Vienna, Bratislava and Sop­
ron. In the 20th century the natural oak forests were 
replaced by spruce stands at many sites.

Land cover changes

Landscapes are changing with time. Satellite images 
provide data on landscape changes in Europe over 
several decades. Mapping followed the same method­
ology in the European Union since the 1980s. The 1 to 
100,000 scale CORINE database refers the patches

larger than 25 ha area and more than 100 m diameter 
into 44 land cover classes (27 in Hungary). Changes 
in the proportions of the individual classes funda­
mentally influence the processes taking place in the 
landscape. When a land cover class changes into an­
other, major landscape ecological transformations 
can be induced and intricate chain reactions can be 
launched among the landscape factors.

Causes of land cover change in Hungary
Land cover change is to lesser and lesser extent due 
to physical causes but increasingly to social reasons 
and economic policy

There is an increasing tendency in the rate of land 
cover change in Hungary . Since 1990 land cover 
has been modified over 10% of Hungary, which is 
above the average for Europe. Among the reasons the 
agricultural policy of the EU can be cited along with 
the designation of Natura 2000 and World Heritage 
areas and of nature and geoparks, alterations in cli­
matic conditions as well as profound changes in so­
cial demands (e.g. the expansion of recreation areas, 
residential districts, motorways, etc.).

Through a GIS overlay operation of the CORINE 
maps from different dates and the selection of areas 
where no change occurred over the three studied pe­
riods, the terrains with stable land cover between 
1990 and 2012 for Hungary are obtained . Such are 
the medium-height mountains, the western hills and 
some Alföld landscapes under nature conservation 
(e.g. Hortobágy, Borsodi-Mezőség).

Within the 22-year interval, 72% of the territory of 
Hungary, lowlands and low hills, were under contin­
uous agricultural utilisation. The chernozem soils in 
the Mezőföld, Hajdúság and the Southern Tiszántúl 
Region are extremely favourable for arable use and 
the extension of ploughlands has hardly decreased here.

9 Nyírség landscape with declining stability of land use -  in spite 
of protection. Mosonta-kert, Létavértes

7 The Balf-Rust Hills and the slopes of the Leitha Mountains

8 Vineyards on the southern slopes of the Leitha Mountains, looking onto Lake Fertő (Neusiedler See)
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MAIN DRIVERS OF LAND COVER CHANGE

Local drivers Nature of land cover change

D e c is io n s  in e c o n o m ic  p o lic y  a t s e tt le m e n t leve l
In d u s tr ia l a re a s  s p re a d in g  a t th e  e x p e n s e  o f  a g r ic u ltu ra l f ie ld s  
(g re e n fie ld  in v e s tm e n ts )

P o p u la tio n  g ro w th  in s e tt le m e n ts
E x p a n s io n  o f  re s id e n tia l a re a s  a t th e  e x p e n s e  o f  a ra b le  
an d  a b a n d o n e d  fie ld s

P o o r a c c e s s ib il ity  o f  a g r ic u ltu ra l a re a s  o r  lo w  p ro d u c t iv ity  o f  s o ils
G ro w th  o f  m e a d o w s , p a s tu re s  an d  fo re s ts  a t th e  e x p e n s e  
o f a ra b le  land

P h y s ic o -g e o g ra p h ic a l p ro c e s s e s : s u s c e p tib ility  to  s o il e ro s io n  
an d  la n d s lid e s , p re s e n c e  o f  e x c e s s  w a te r, d ro u g h t h a z a rd , e tc .

G ro w th  o f  m e a d o w s , p a s tu re s  a n d  fo re s ts  a t th e  e x p e n s e  
o f a ra b le  land , o rc h a rd s  an d  v in e y a rd s

In the sand areas (e.g. in the Nyírség and on the Dan- 
ube-Tisza Midland), however, changes in the past 
decades allow the prediction of rapid and variable al­
terations in land cover in the future, too 9 . The trans­
formation of land use is also of considerable scale and

rate in the environs of large urban centres and high­
lighted resort areas (on lakeshores). A foremost goal 
of landscape protection here is the maintenance of the 
landscape ecological network, further strengthening 
the system of corridors and patches.

The intensity of landscape transformation 
by human activity (hemeroby)

On Hungarian territory no landscapes are virtually 
free from the impact of human activities. The forest 
stands, forest reserves, which are declared non-af- 
fected’ by human intervention can only be regarded 
hardly disturbed habitats only since the late 19th 
century, but they are also influenced by other human 
impacts (e.g. air pollution).

The degree of transformation of landscapes due to 
human action is called hemeroby in scientific termi­
nology. The level of hemeroby is important informa­
tion for nature conservation and ecological landscape 
planning since it allows us to estimate the scale and 
complexity of measures necessary to reach environ­
mentally desirable conditions and, last but not least, 
the financial sources required.

The concept of ‘hemeroby’ which appeared in the 
professional literature in the mid-1950s was at first 
used to express the extent of human impact on plant 
communities and later it was extended to the com­
prehensive assessment of the dimensions of human 
‘disturbance’ in the landscape. Among landscape fac­
tors, the difference between the former natural and 
the present-day conditions can only be numerically 
presented in the case of vegetation and certain soil 
properties (e.g. the ratio of invasive species or soil 
contamination with heavy metals). At present, for 
other factors -  rocks, relief, climate and drainage -  
the hemeroby level can only be described in relative 
classes.

In the international literature generally seven hemer­
oby levels are distinguished, but four-, five- or ten- 
grade scales also exist.

MAIN TENDENCIES AND MAGNITUDES OF LAND COVER CHANGE 
(1990-2012)

Main tendencies of land 
cover change 1990-2000 2000-2006 2006-2012

C h a n g e s  w ith in  fo re s ts : 
c le a rc u tt in g  o r  fo re s t re g e n e ra tio n

fo re s t a re a  g ro w th  
5 5 .2  k m 2/y e a r

fo re s t a re a  d e c lin e  
2 0 .7  k m 2/y e a r

fo re s t a re a  d e c lin e  
4 5 .2  k m 2/y e a r

C o n ve rs io n  o f a rab le  land  to  fo res ts  
and c lose -to -n a tu ra l a reas

13 .6  k m 2/y e a r 4 6  k m 2/y e a r 6 6 .5  k m 2/y e a r

C o n v e rs io n  o f  p a s tu re s  to  fo re s ts 8.1 k m 2/y e a r 17 .8  k m 2/y e a r 11.1 k m 2/y e a r

C o n v e rs io n  o f  p a s tu re s  to  a ra b le  
la n d  o r o f  a ra b le  land  to  p a s tu re s

g ro w th  o f  a ra b le  la n d  a t 
19.1 k m 2/y e a r  a t th e  e x p e n s e  

o f p a s tu re s

g ro w th  o f a ra b le  land  a t 
11.8 k m 2/y e a r  a t th e  e x p e n s e  

o f  p a s tu re s

g ro w th  o f p a s tu re s  a t 
19 k m 2/y e a r  a t  th e  e x p e n s e  

o f a ra b le  land

C h a n g e  o f  a g r ic u ltu ra l a re a s  in to  
w a te r  s u r fa c e s

2 .5  k m 2/y e a r 3 .9  k m 2/y e a r 1.1 k m 2/y e a r

C o n v e rs io n  o f  a g r ic u ltu ra l a re a s  
to  a rtific ia l s u rfa ce s  (e .g. quarries , 
in d u s tr ia l p la n ts , m o to rw a y s , 
re s id e n tia l a re a s , e tc .)

10 k m 2/y e a r 2 5  k m 2/y e a r 11.1 k m 2/y e a r

To ta l a re a  a ffe c te d  b y  c h a n g e 4 1 7  k m 2/y e a r 4 4 3  k m 2/y e a r 4 6 4  k m 2/y e a r

STABILITY OF LAND COVER (1990-2012)

Nyíregyház

SzolnolSzékesfehérvár

J Areas with land cover change between 1990 and 2012 

| Agricultural land with no land cover change

1 Forests, grasslands and swamps with no land cover 
I--------- 1 change

1 Built-up areas with no land cover change

Water surfaces with no land cover change
ïenwicl
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DESCRIPTION OF HEMEROBY LEVELS BASED ON THE INTENSITY OF HUMAN INTERVENTION, 
GROUPED BY LANDSCAPE FACTORS

H e m e ro b y  level R e lie f D ra in ag e Soil V eg e ta tio n Lan d  co v e r

A h e m e ro b ic
(n a tu ra l)

N e g lig ib le N e g lig ib le N e g lig ib le N a tu ra l v e g e ta tio n
In itia l s u r fa c e s  fre e  o f 
a n th ro p o g e n ic  in flu e n c e

O lig o h e m e ro b ic
(c lo s e -to -n a tu ra l)

N e g lig ib le , loca l N e g lig ib le , lo ca l
S lig h tly  m o d ifie d  n u tr ie n t sup p ly , 
n o  s o il e ro s io n

S lig h tly  d is tu rb e d  c o m m u n itie s , 
m o d ifie d  s p e c ie s  c o m p o s itio n

C lo s e - to -n a tu ra l d e c id u o u s  
fo re s ts , m e a d o w s , s w a m p s , 
b a re  c liffs , la k e s  an d  s tre a m s

M e s o h e m e ro b ic  
(m a n a g e d , re g u la r ly  
d is tu rb e d )

N e g lig ib le , loca l N e g lig ib le , lo ca l
A lte re d  w a te r  an d  0 2  s u p p ly  
fro m  s o ils , n e g lig ib le  s o il e ro s io n  
(in  p a c e  w ith  s o il fo rm a tio n )

P la n ta tio n  o f  tre e  s p e c ie s  a lie n  
to  th e  la n d s c a p e , s p o n ta n e o u s  
s p re a d in g  o f  in tro d u c e d  s p e c ie s

C o n ife ro u s  a n d  m ix e d  fo re s ts , 
m e a d o w s , p a s tu re s

P -  E u h e m e ro b ic  
(c u lt iv a te d )

M in o r te r ra in  m o d ific a tio n
S m a ll-s c a le  la n d s c a p in g  
(c h a n n e l se a lin g , lo c a lly  w ith  
a rtif ic ia l m a te r ia ls )

M e d iu m  so il e ro s io n , s lig h t 
c h a n g e  o f pH , so il c o m p a c tio n  
in lo w la n d s

C ro p  c u ltiv a tio n , e m e rg e n c e  
o f  a ra b le  a n d  ru d e ra l w e e d s

A ra b le  land

a  -  E u h e m e ro b ic  
( in te n s iv e ly  c u ltiv a te d )

T e rra ced  v in e y a rd s , ra ilw a y  and 
m o to rw a y  e m b a n k m e n ts

L a rg e -s c a le  la n d s c a p in g  
(d y k e s , s lu ic e s , sp u rs , e tc .)

S tro n g  s o il e ro s io n , m a jo r 
c h a n g e  in pH

In te n s iv e  c ro p  c u ltiv a tio n , 
s p re a d in g  o f  ru d e ra l an d  a ra b le  
in v a s iv e  s p e c ie s

V in e y a rd s , o rc h a rd s

P o ly h e m e ro b ic  
( in te n s iv e ly  tra n s fo rm e d )

M a jo r e n g in e e r in g  s tru c tu re s , 
m in in g  a re a s , s p o il h e a p s

M a jo r w a te r  m a n a g e m e n t 
s tru c tu re s  (p u m p in g  s ta t io n s , 
s lu ic e  s y s te m s , p o w e r p la n t)

A ll s o il p ro p e r tie s  c h a n g e , 
s o il c o m p a c tio n , in te n s iv e  
s o il e ro s io n

G e n e ra l s p re a d in g  o f  a lle rg e n ic  
a n d  in v a s iv e  p la n ts , in re s id e n tia l 
a re a s  h o rtic u ltu ra l p la n ts

U rba n  g re e n  a reas, d is p o s a l s ites

M e ta h e m e ro b ic  (v e ry  
in te n s iv e ly  tra n s fo rm e d )

D e n s e  b u ild -u p , la n d s c a p in g , 
s p o il h e a p s , o p e n c a s t m in e s

F u lly  re g u la te d  s tre a m  ch a n n e ls  
o f  tra p e z o id  c ro s s -s e c tio n

P o llu tio n , a c id if ic a tio n
V e g e ta tio n -fre e , ba re , 
a r tif ic ia l s u rfa c e

C o n tin u o u s  b u ild -u p , 
in d u s tr ia l p la n ts , ra ilw a y  and 
ro a d  n e tw o rk , m in in g  a re a s

On the map of hemeroby levels the disturbances 
of the following landscape factors were assessed.

• The naturalness of relief was referred into classes 
through considering motorways, opencast mines and 
spoil heaps as well as terraced vineyards.

• The degree of transformation of watercourses and 
standing waters was assessed according to the natu­
ralness grades defined by Water Framework Direc­
tive of the European Union.

• Soil disturbance was assessed by two parameters: 
for medium-height mountain and hill regions soil 
erosion rate estimated by the USLE model was used

for the classification, while for lowlands soil compac­
tion was regarded as the marker of anthropogenic 
transformation of soils.

• Vegetation naturalness was assessed with the help 
of the Natural Capital Index (see the chapter on Veg­
etation m i

The above indicators received equal weights and 
were averaged for the land cover patches of the 2012 
version of the CORINE database.

The highest, metahemerobic, levels of transforma­
tion in Hungary are observed in the Budapest agglom­
eration and other major towns as well as in areas of

opencast mining 1 0 . Other intensively transformed 
(polyhemerobic) areas include the almost continu­
ously built-up shore zones of Takes Balaton and Ve­
lence. Intensive arable farming causes high level of 
human disturbance in the landscapes of Alföld with 
excellent productivity on chernozem soils. Other low­
land and Transdanubian landscapes are characterised 
by medium or lower levels of hemeroby. To west hemer­
oby is represented by the rest of the riverine and me­
dium-height mountain habitats [n].

In summary, it can be claimed that the anthropo­
genic transformation of Hungary is somewhat higher

■

X

INTENSITY OF LANDSCAPE TRANSFORMATION 
THROUGH HUMAN ACTION (HEMEROBY)

Nyíregyhí

fekesfehérvár

Veszprém

fecskémét

Kaposvár

Oligohemerobic (close-to-natural)

Mesohemerobic (disturbed)

(3-euhemerobic (cultivated)

a-euhemerobic (intensively cultivated)

Polyhemerobic (heavily transformed)

Metahemerobic (completely transformed)
fst ofjcreenwicti"
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than of medium level. Most of the landscapes belong 
to the two euhemerobic (23% and 39%) and poly- 
hemerobic (17%) categories. The oligohemerobic and 
mesohemerobic classes make up 9-9% each of the 
area, while 3% falls into the metahemerobic type. 
Mostly on the margins of large towns conflict areas, 
intensively transformed landscapes and areas with 
high naturalness levels are found next to one another.

|Ti Close-to-natural, oligohemerobic landscape along the Tisza, 
at Gergelyiugornya

The zones where protected areas are in contact with 
terrains of high hemeroby level, for instance, the Ba­
laton Uplands National Park or the Buda Protected 
Tandscape, are particularly sensitive to disturbance. 
When land use is planned, the hemeroby level has to 
be investigated in more detail for these regions than 
nationally.

Landscape protection

Legal background to landscape 
protection in Hungary
In Hungary it has been possible to declare natural ob­
jects, Tandscape details or entire landscapes’ nature 
reserves or protected landscapes since the approval 
of Act IV of 1935 on forests and nature conservation. 
At first, legal protection covered natural monuments 
of small extension and local significance, for instance, 
in the Nagyerdő (Great Forest) of Debrecen (1939). The 
first Protected Tandscape was the Tihany Peninsula 
(1952) and the first National Park the Hortobágy (1972).

Today the legal framework of landscape protection 
in Hungary is regulated by Act Till of 1996 on nature 
conservation. It formulates the basic principle ofland- 
scape protection, i.e. the compulsory adjustment of 
measures to landscape character.

The European Landscape Convention 
and the protection of landscape character
The European Landscape Convention (Florence, 2000) 
is the first international agreement that expressedly 
concerns the landscape. Paragraph 6 of the Conven­
tion states the tasks of the participating countries:
• preparation of an inventory of the landscapes in the 
area;
• analyses of their characteristics and the influencing 
driving their changes;
• recording the changes;

Unique landscape features 
and their protection

Unique landscape feature is a special category in the 
Hungarian legal system, defined in Act LIII of 1996 
on nature conservation: A unique landscape feature 
means a natural value or natural formation char­
acteristic to a particular landscape or a man-made 
yet inherent element of the landscape which has 
natural, historical, cultural, scientific or aesthetic 
significance for society.’

The determination and registration of unique 
landscape features are the tasks of the National 
Park Directorates (see chapter on Nature conserva­
tion Q  E ) .  The regional plan shall contain an in­
ventory of the unique landscape features in the set­
tlement. The data have to be stored in the Nature 
Conservation Information System. By 2015 the in­
ventory of unique landscape features has been pre­
pared for 950 settlements (one third of all) 0  and 
includes data on 22,580 unique landscape features.

The collection of unique features by a communi­
ty as a method allows a more intense utilisation of 
local knowledge and may occupy an important place 
in the preservation of everyday ‘small treasures’ in 
the landscapes of Hungary. Landscape heritage is 
cherished by the cooperation of communities giving 
rise to such initiatives as the establishment of nature 
parks, geoparks and greenways.

What is the Hortobágy landscape worth?

Mass tourism turned attractive landscapes into mar­
ketable goods. The question arises: why is one land­
scape worth more than the other? How to enhance 
demand for a landscape? The market value of a geo­
graphical landscape can be expressed in monetary 
terms: how much are visitors ready to spend on trav­
elling and staying there? Since in tourism it is usually 
recorded from where guests arrive, travel costs are rela­
tively easy to estimate. Statistics on the number of guest 
nights is also available. In Hungary it is the Hortobágy 
to which the statement best applies that the visual 
appearance 12 is a primary motivation for a trip. Hor­
tobágy is visited on average by 35,000-40,000guests 
from Hungary, mostly day-trippers, and about 15,000 
from abroad, who spend several days on the puszta

• assessment of the inventoried landscapes consider­
ing the values attributed to them by stakeholders and 
the population affected;
• finally, definition of objectives of qualitative devel­
opment.

It is to note that the classification oflandscape char­
acter is not a tool of resistance against changes in the 
landscape, but a step of decision support which pro­
motes the understanding oflandscape evolution (based 
on history and functioning), the recognition of key 
factors in landscape appearance and the direction of 
predictable landscape change.

In Hungarian landscape protection the National 
Landscape Strategy for 2017-2026 was an important 
achievement in 2017. The related Government Decree 
1128 of 2017 summarizes the main tendencies, prin­
ciples and objectives in physical landscaping and land­
scape planning.

Landscape protection in practice
‘Landscape view is a visually sensed, perceptible as­
semblage ofliving and non-living landscape elements 
characterised by shapes and colours, stretching to the 
horizon.’ Visual landscape assessment for scientific 
purposes dates back to the end of the 20th century, 
but well-elaborated and widely accepted methods are 
still missing. This can be explained by the difficulties 
of defining landscape, which has a double meaning 
in most languages: partly a locality or area, partly the 
view opening from a site. While by the end of the 20th 
century protection for natural objects, areas and cul­
tural monuments had been well identified and classi­
fied, with the techniques of protection described, the 
necessary institutions established, the concept of visual 
landscape protection is not yet adequately formulated, 
its legal regulation and institutional network is poorly 
developed. At the same time, public opinion is increas­
ingly sensitive to changes in the visual environment, 
the appearance of the landscape. One of the conse­
quences is that protest against the visual damage made 
to the landscape by basalt mining in the Balaton Up­
lands began as early as the 1970s. Today the concepts 
of liveable settlement and harmonious environment 
unambiguously include landscape aesthetics.

The proposal for the protection of landscape view, 
prepared for the National Spatial Plan (OTrT), is 
based on the integration of thematic maps depicting 
the following factors: relief roughness and visibility, 
land cover, forests and vineyards, surface waters, den­
sity of marked edges of land use patches (forest mar­
gins, boundaries of built-up areas, etc.), diversity of 
land use, protected areas in different categories as well 
as the frequency of occurrence of point-like elements

12 Typical landscape with saline berms In Hortobágy

in their majority. Official estimates put the costs of a 
trip to Hortobágy to HUF 20,000 on average in the 
case of a Hungarian tourist and to HUF 60,000 in 
the case of foreigners. Accordingly, visitors give out 
about HUF 1.5-2 thousand million in a year to see 
this extraordinary landscape.

mx
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B.4. EASTERN CARPATHIANS 
B.4.1. Outer Eastern Carpathians

B.4.1.1. Stänisoara Mountains 
B.4.1.2. Bistrita (Beszterce)- 

Trotu? (Tatros) Range 
B.4.1.3. Vrancea (Háromszék) Mountains 
B.4.1.4. Buzáu (Bodza) Mountains 
B.4.1.5. Brasov (Brassó) Mountains 

B.4.2. Inner Eastern Carpathians 
B.4.2.1. Cäliman-Gurghiu (Görgény)- 

Harghita (Hargita) Range 
B.4.2.2. Persani-Baraolt (Barót)- 

Bodoc (Bodok) Range 
B.4.2.3. Giurgeu (Gyergyó)- 

Ciuc (Csík) Basins
B.4.2.4. Brasov (Háromszék) Depression 

B.5. SOUTHERN CARPATHIANS

B.6.APUSENI MOUNTAINS
B.6.1.1. Silvana (Szilágyság) Hills 
B.6.1.2. Crisana Hills 
B.6.1.3. Crisana Mountains 
B.6.1.4. Bihor—Giláu Range 
B.6.1.5. Zarand-Metaliferi-Trascáu Range 

B.7. BANAT-POIANA RUSCÁ RANGE 
B.7.1.1. Lipova Hills 
B.7.1.2. Poiana Ruscá Mountains 
B.7.1.3. Severin Basins 
B.7.1.4. Banat Mountains 
B.7.1.5. Locva-Almaj Range 

B.8. SERBIAN CARPATHIANS
B. 9. TRANSYLVANIAN BASIN

(TABLELAND)
B.9.1.1. Somesan Plateau 
B.9.1.2. Transylvanian Plain 
B.9.1.3. Tárnave (Küküllők) Plateau 
B.9.1.4. Bistrita-Reghin (Régen) Hills 
B.9.1.5. Transylvanian Subcarpathians 
B.9.1.6. Mures-Turda Depression 
B.9.1.7. Hateg-Orástie Depression
B. 9.1.8. South Transylvanian Depressions

C. PANNONIAN BASIN 
C.1. WEST PANNONIAN

(DANUBE-MORAVA-RÁBA) BASIN 
C.1.1. Vienna Basin

C.1.1.1. Lower Morava Valley 
C.1.1.2. Eastern Weinviertel 
C.1.1.3. Záhorie Lowland 
C.1.1.4. Marchfeld 
C.1.1.5. Southern Vienna Basin

C. 1.2. Eastern Alpine Foreland 
C.1.2.1. Kőszeg-Sopron Alpine Foreland 
C.1.2.2. Raab (Rába) Alpine Foreland

C.1.3. Kisalföld (Little Hungarian Plain) 
C.1.3.1. Danubian (Váh-Nitra-Hron) Hills 
C.1.3.2. Matúsova zem (Mátyusföld) Plain 
C.1.3.3. Zitnyostrov (Csallóköz)
C.1.3.4. Fertő-Moson Plain 
C.1.3.5. Rábaköz 
C.1.3.6. Vas-Sopron Plain 
C.1.3.7. Kemenes-Marcal Region 
C.1.3.8. Győr-Esztergom Plain 

C.2. TRANSDANUBIAN RANGE 
C.2.1.1. Bakony Region 
C.2.1.2. Vértes-Velence Range 
C.2.1.3. Dunazug Mountains

C.3. EAST PANNONIAN 
(DANUBE-TISZA) BASINTAXONOMY OF NATURAL LANDSCAPES IN THE C ARPATH O-PAN N O NI AN AREAJX— C.3.1. Drava-Sava Region

(Southwestern Pannónia)
C.3.1.1. Graz Basin
C.3.1.2. Drava-Mura (Mur) Alpine Foreland 
C.3.1.3. Central Drava Piain 
C.3.1.4. Slovenian-Croatian Rangé

C.3.1.6. Central Sava Valley 
C.3.1.7. Fruska gora 

C.3.2. Transdanubian Hills
C.3.2.1. Zala Hills 
C.3.2.2. Balaton Basin 
C.3.2.3. Inner Somogy 
C.3.2.4. Outer Somogy 
C.3.2.5. Tolna Hills
C.3.2.6. Mecsek and the Baranya Hills 

C.3.3. Alföld (Great Hungárián Piain) 
C.3.3.1. Danubian Piain 
C.3.3.2. Mezőföld 
C.3.3.3. Lower Dráva Piain 
C.3.3.4. North Alföld Periphery 
C.3.3.5. Danube-Tisza Midland Ridge 
C.3.3.6. Bácska (Backa) Piain 
C.3.3.7. Upper Tisza Piain 
C.3.3.8. Central Tisza Piain 
C.3.3.9. Lower Tisza Piain 
C.3.3.10. Nyírség 
C.3.3.11. Hajdúság
C.3.3.12. Berettyó-Körösök (Crisana) Piain 
C.3.3.13. Körös-Maros Midland 
C.3.3.14. Banat Piain 
C.3.3.15. Lower Sava Piain

B.2. NORTHWESTERN CARPATHIANS 
B.2.1. Outer Northwestern Carpathians

B.2.1.1. Moravian Carpathians 
B.2.1.2. Slovak-Moravian Carpathians 
B.2.1.3. Western Beskids 
B.2.1.4. West Beskidian Piedmont 
B.2.1.5. Central Beskids 
B.2.1.6. Podhale-Magura Area 

B.2.2. Inner Northwestern Carpathians 
B.2.2.1. Fatra-Tatra Range 
B.2.2.2. Slovak Central Mountains 
B.2.2.3. Slovak Ore Mountains 
B.2.2.4. Slovak and Aggtelek Karst 
B.2.2.5. Nógrád (Novohrad)-Abaúj (Abov) 

Depression
B.2.2.6. North Hungarian (Mátra-Slanec) 

Range
B.3. NORTHEASTERN CARPATHIANS 

B.3.1. Outer Northeastern Carpathians

/  A.1. EASTERN ALPS
A.1.1. Northern Alpine Foreland 
A.1.2. Northern Eastern 

(Limestone) Alps 
~\ A.1.3. Central Eastern Alps

l  A. 1.3.1. Styrian Prealps
A. 1.4. Southern Eastern Alps 

B. CARPATHIANS
B.1. PRECARPATHIANS 

< B.1.1. Northwestern Precarpathians
■ßi B.1.1.1. Western Weinviertel

B.1.1.2. Dyje-Svratka Valley 
\  B.1.1.3. Vyskov Gate
/  B.1.1.4. Upper Morava Valley

B.1.1.5. Moravian Gate
B. 1.2. Northern Precarpathians 

B.1.2.1. Ostrava Basin
B. 1.2.2. Oswiçcim Basin 

B.1.3. Northeastern Precarpathians 
B.1.3.1. Beskid Foothills 
B. 1.3.2. Gorgan Foothills 

B.1.4. Eastern (Moldavian) 
Subcarpathians 

B.1.4.1. Neamt Subcarpathians 
B.1.4.2. Trotus Subcarpathians 

B.1.5. Southeastern (Curvature) 
Subcarpathians

m  B.1.5.1. Vrancea Subcarpathians 
B.1.5.2. Buzáu Subcarpathians 
B.1.5.3. Prahova Subcarpathians 

B.1.6. Southern (Getic) 
Subcarpathians 

B.1.6.1. Arges Hills 
B.1.6.2. Oltenian Subcarpathians

B.3.1.3. Polonyna-Chornahora Range 
B.3.1.4. Marmarosh-Rodna Range 
B.3.1.5.Bargau Mountains ,
B.3.1.6. Wooded Beskids and 

Verkhovyna Carpathians 
B.3.1.7. Gorgany and Pokuttia— 

Bukovinian Carpathians 
B.3.2. Inner Northeastern ✓

Carpathians
B.3.2.1. Vihorlat—Gutai Range x
B.3.2.2. Marmarosh-Maramures y

Basin «( )

D. DINARIDES
D.1. INNER DINARIDES 

D.1.1. Pre-Dinarides (Dinaric Foothills) 
D.1.2. Central and Eastern 

Bosnian Dinarides
D.1.3. Northwestern Serbian Dinarides 

D.2. CENTRAL (HIGH) DINARIDES 
D.2.1. Slovenian-Croatian Karst 
D.2.2. Lika Dinarides 
D.2.3. Dinara and the

Western Bosnian Dinarides 
D.3. OUTER (MARITIME) DINARIDES

Western

D.3.1. Istria and Kvarner 
D.3.2. Northwestern Dalmatia

E. SERBO-MACEDONIAN MASSIF
E. 1. CENTRAL SERBIAN MOUNTAINS 

E.1.1. Sumadija
F. LOWER DANUBIAN BASIN
F. 1. GETIC PLATEAU
F.2. LOWER DANUBIAN LOWLAND

F.2.1. Romanian Plain
F. 2.2. Moesian Plain

F. 3. TIMOK REGION
G. CENTRAL EUROPEAN HIGHLANDS
G. 1. BOHEMIAN MASSIF
G. 1.1. Sumava Region
G.1.2. Bohemian-Moravian Highlands 
G.1.3. Sudetes
G. 1.4. Bohemian Basin

G. 2. POLISH UPLANDS
H. EAST EUROPEAN PLATFORM
H. 1. UKRAINIAN-MOLDAVIAN UPLANDS

H. 1.1. Volhynian—Podillian Upland 
H.1.2. Moldavian Plateau

EASTERN CARPATHIANS
Outer Eastern Carpathians

Vrancea (Háromszék) Mountains

Province

Subprovince

Region

20° East of Greenwich
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Salgótarján Miskolc

Nyíregyházáo:

latabánya
o  Debrecen

•BUDAPEST

oSzombathely

Veszprém

oKecskemét

Zalaegerszeg

LANDSCAPE VALUE

Of outstanding value 

Very valuable 

Valuable 

Average

Not particularly valuable

13 The visual value of the landscape is strongly influenced by actual vegetation cover and the even more variable weather conditions. 
Landscape before storm near Tiszaors (Central Tisza Plain)

of the cultural landscape (fortresses, castles, calvaries, 
etc.). The weighted integration of thematic data in a 
cell grid leads to a national map depicting visual 
landscape value . It is clear that the most valuable 
landscapes equally include lowlands (e.g. the Horto­
bágy), mountains and hills as well as some larger

|i4 | Landscape conflict in the environs of the Visonta power 
plant (Mátraaljai

contiguous water surfaces or riverbank zones ¡3. At 
the same time, structures damaging the view can come 
into conflict with beautiful landscapes located next 
to them h i .

Landscape rehabilitation

Landscape rehabilitation means the procedure of 
making landscape details degraded by natural or hu­
man-induced processes, which cannot be restored to 
their initial state, suitable for re-utilisation. Habitat 
restoration is a kind of rehabilitation with the pur­
pose of recovering former conditions of a damaged 
ecosystem. Recultivation is a special case oflandscape 
rehabilitation when the target is to return fertile land 
to agriculture and forestry. In a broader sense, recre­
ation and nature conservation as well as the estab­
lishment of demonstration sites for education and 
science popularisation are also part of landscape re­
habilitation is . After implementation local climate is 
improved, erosion hazard is reduced and the aesthet- 
ical value of the landscape is increased. Landscape 
reconstruction is performed if a previous state of a 
degraded landscape detail can be brought back.

Main types of landscape rehabilitation in Hungary
Like elsewhere, also in Hungary opencast extraction 
of raw materials leads to the heaviest destruction of

the landscape. There are around 15,000 such sites in 
the country, mostly clay, sand and gravel pits in vil­
lages or stone quarries operated to meet local demand. 
Transport networks also exert an outstanding impact 
on the landscape. The sealed zones of public roads and 
railways and edifices cannot be restored to conditions 
prior to construction. It is at most possible in the ac­
companying zones’, which were also damaged during 
building activities. Degraded landscape sections are 
also due to water management interventions.

Landscaping of mines
The Act XLVIII of 1993 on mining ensures the provi­
sion of financial resources for landscaping from taxes 
levied on mining activities. Over the period of the 
national programme of non-transferrable landscap­
ing after mining’ (1994-2003) about 1100 spatial 
plans were prepared in cooperation between land­
scape architects and mining engineers. Within an in­
terval of ten years the rehabilitation of 425 mining 
sites was completed and almost 2,000 ha of degraded 
land were affected. In the case of some stone quarries 
with natural and cultural values of national signifi-

15 Former mine landscaped and afforested and now safe to visit:
Bauxite Geological Park near Gant
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Landscape rehabilitation along the Drava River

Landscape-scale rehabilitation projects in Hungary are usually associated with 
former floodplains or sand regions with water deficit. In the 1990s complex water 
replenishment plans were drafted for Danube-Tisza Midland Ridge, where ground- 
water levels were dropping. From 1993 on, an ecological programme began to 
counteract the water deficit in the Szigetköz region, caused by the transfer of the 
discharge of the Danube to Slovakian territory. Since 2003 several large reservoirs 
were constructed along the Tisza River to retain floodwater and to spread it on the 
former floodplains, thus re-creating the close-to-natural ecological system which 
predated river regulations.

Even more comprehensive landscape management goals are targeted in the 
Old Dráva Programme, which covers the administrative areas of 43 settlements. 
One of the main causes of actual landscape degradation here is the lowering 
groundwater table. The new system of feeder canals which are intended to ensure 
gravitational water replenishment will follow the revitalized remnants of the old 
channels m  The set objective is the restoration of side-arms and oxbow lakes as 
well as other wetlands, protection against floods and excess water, increasing wa­
ter retention capacity. When water availability is stabilized, the transformation 
of land use, the reduction of arable land, afforestation, the restoration of grazing 
lands with sporadic fruit trees, reed economy, the re-introduction of native crops, 
fruit-trees, medicinal plants, once common domesticated animals, the promotion 
of fishery and apiculture. Economic growth is also furthered by the establishment 
of food-processing manufactures, handicraft workshops and the development of 
transport facilities and catering infrastructure with the purpose of giving an impe­
tus to eco- and heritage tourism. Finally, the Programme also extends to developing 
the network of bicycle roads, the restoration of churches and authentic village looks.

cance, geological demonstration sites were estab­
lished (Ság Hill of Celldömölk, Kálvária Hill of Tata). 
In the Alföld several old clay pits turned into wet­
lands and elsewhere fishponds and construction ar­
eas replaced them.

In Hungary the largest-scale mine rehabilitation 
takes place for the lignite mining district in Mátraalja, 
over about 5,000 ha area. Physical landscaping here 
includes afforestation of pits and spoil heaps in the 
environs of former shafts and their utilisation for 
tourism purposes \}6. A good portion of mine pits 
and spoil heaps at Visonta are fully landscaped and 
returned to agricultural companies or local govern­
ments for use. Most of the pits are afforested with

16 Landscaped former p it of abandoned opencast lignite mine
near Ecséd (Mátraaljai

birch, poplar, oleaster and black locust, while moister 
lakeshore areas are overgrown by willows. In the vi­
cinity of the lake areas for leisure activities and a na­
ture trail were formed. At Abasar and Visonta, where 
the diversity of wine and delicatessen grapes is the 
highest in Hungary (more than 150 varieties), a vine- 
stock reproduction site was established. There is also 
energetic utilisation, partly of the biomass of tree 
plantations on spoil heaps, partly through the largest 
solar plant of Hungary, installed in 2015.

Next to the wine-growing district of Tokaj-Hegy- 
alja, part of the UNESCO World Cultural Heritage, 
the landscaping of the spoil heaps of the andesite 
quarry at Taliya in 2015 primarily aimed at improv­
ing the visual appearance of the landscape. A total of

177,000 m3 waste was moved, followed by physical 
landscaping and the plantation of native tree and 
shrub species.

Rehabilitation of surface waters 
The rehabilitation of the Kerca Stream took place 
within the Slovenia-Hungary-Croatia Neighbour­
hood Programme in the period between 2004 and 
2006. In the mid-20th century parts of the grasslands 
along the stream were ploughed and the bends were 
straightened. During the rehabilitation the water was 
conducted back to the old channel and three dams 
were built to help four dead arms to develop into liv­
ing watercourses. By way of impoundment some dis­
charge is retained during drought.

Rehabilitation of road environments 
Road constructions destroy the landscape in a broad 
zone. Therefore, along the roads there is a need for 
large-scale rehabilitation. Over the past 50 years about 
1,600 km of motorways were built in Hungary and 
almost 5,000 ha of damaged area affected by con­
struction were restored using measures for improv­
ing ecological and visual endowments of the land­
scape (physical landscaping and plantation), in har­
mony with the requirements of landscape design.

Changing climate -  changing landscapes

In the early 21th century the most fundamental envi­
ronmental change seems to be global climate change. 
In spite of the intricate cause-and-effect relationships 
and the numerous uncertainty factors, the fact that 
climate is changing in Hungary, too, cannot be 
doubted. The survey of consequences and opportuni­
ties for adjustment to the predictable effects are stud­
ied in disciplines from architecture via health care to 
nature conservation. The tasks to do are summarized 
in the 2nd National Strategy for Climate Change (NES2) 
approved in 2013. This prognostication outlines the 
steps necessary to prevent or mitigate deleterious so­
cio-economic consequences for the decades until 2050.

Since regional planning is increasingly adjusted to 
the regional strategies of the European Union, which 
also consider climate change in a complex manner, it 
is useful to overview the expected tendencies from 
the aspect of landscape research as well.

In the centre of the Carpathian Basin climate change 
will be primarily manifested in shifting seasons, in­
creasing summer water deficit and growing frequency 
of extreme weather events (heat waves, heavy show­
ers and storms). The functioning, appearance and use 
of particular geographical landscapes will react dif­
ferently to the change of climate. Although there are 
some especially sensitive rocks, like limestone, the ge­
ological landscape component will be only modified 
to a small extent. Due to enhancing soil erosion, top­
ographic transformation could be of larger scale, for 
instance, new landforms may emerge on desiccating 
sand surfaces.

Prediction of the vulnerability of vegetation 
cover due to climate change till 2100
The most fundamental changes will be probably as­
sociated with vegetation cover. For the estimation of 
the sensitivity of natural and cultural vegetation to 
climate, predictable changes in drainage and soils 
were also considered along with meteorological 
models (ALADIN-Climate and RegCM). When pre­
paring the map, the methodology proposed by the 
Intergovernmental Panel on Climate Change (IPPC) 
was applied, which defines vulnerability as a function 
of expected climatic impact and capacity for adapta­
tion. The stronger climate change will be, the more 
vulnerable is the habitat, but the actual impact on 
vegetation can be reduced by a high capacity for ad­
aptation, i.e. habitat diversity or extended ecological 
connections (e.g. ecological corridors).

Estimating the climatic vulnerability of natural hab­
itats, starting from layers of the Landscape Ecological 
Vegetation Database and Map of Hungary (MÉTA) 
and environmental factors from the National Adap­
tation Geo-information System (NATéR) (temperature, 
precipitation, drainage, soils, relief) and applying sta­
tistical models, a distribution model for 38 stable

■
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TAXONOMY OF NATURAL LANDSCAPES ',A
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A. ALPS
. CENTRAL EASTERN ALPS 

Â  A.1.3.1 Styrian Prealps
A.1.3.1.1.1. Sopron (Ödenburg) Mountains
A. 1.3.1.1.2. Kőszeg (Güns) Mountains

B. CARPATHIANS 
B.2.2. INNER NORTHWESTERN

CARPATHIANS
B.2.2.4. Slovak and Aggtelek Karst

B. 2.2.4.1.1. Aggtelek Karst 
B.2.2.4.1.2. Lower Bódva Valley 
B.2.2.4.1.3. Szalonna Karst 
B.2.2.4.1.4. Rudabánya Hills

B.2.2.5. Nógrád (Novohrad)-
Abaúj (Abov) Depression 

B.2.2.5.1. Nógrád (Novohrad) Basin 
B.2.2.5.1.1. Rétság Basin 
B.2.2.5.1.2. Balassagyarmat Basin 
B.2.2.5.1.3. Losonc (Luőenec) Basin 

B.2.2.5.2. Gömör (Gemer)-Borsod Basin 
B.2.2.5.2.1. Putnok Hills 
B.2.2.5.2.2. Sajó Valley 

B.2.2.5.3. Abaúj (Abov) Basin 
B.2.2.5.3.1. Torna (Túrna) Hills 
B.2.2.5.3.2. Rakaca Valley 
B.2.2.5.3.3. Szendrő Hills 
B.2.2.5.3.4. Cserehát 
B.2.2.5.3.5. Lower Hernád Valley 

B.2.2.6. North Hungarian
(Mátra-Slanec) Range 

B.2.2.6.1. Danube Bend Region 
B.2.2.6.1.1. Visegrád Mountains 
B.2.2.6.1.2. Visegrád Gorge 
B.2.2.6.1.3. Börzsöny 

B.2.2.6.2. Cserhát Region 
B.2.2.6.2.1. Karancs Region 
B.2.2.6.2.2. Northern Cserhát 
B.2.2.6.2.3. Central Cserhát 
B.2.2.6.2.4, Western Cserhát 
B.2.2.6.2.5. Galga Valley 
B.2.2.6.2.6. Cserhátalja 
B.2.2.6.2.7. Gödöllő Hills 
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B.2.2.6.3. Mátra Region
B.2.2.6.3.1. Zagyva Valley 
B.2.2.6.3.2. Mátrahát 
B.2.2.6.3.3. Mátra 
B.2.2.6.3.4. Mátraalja 
B.2.2.6.3.5. Lower Tarna Valley 

B.2.2.6.4. Medves-Vajdavár Region 
B.2.2.6.4.1. Medves Region 
B.2.2.6.4.2. Upper Tarna Hills 
B.2.2.6.4.3. Gömöri-Erdőhát 
B.2.2.6.4.4. Vajdavár Region 
B.2.2.6.4.5. Pétervására Basin 
B.2.2.6.4.6. Egercsehi-Ózd Depression 

B.2.2.6.5. Bükk Region 
B.2.2.6.5.1. Uppony Hills 
B.2.2.6.5.2. Bükkhát 
B.2.2.6.5.3. Bükk 
B.2.2.6.5.4. Bükkalja 

B.2.2.6.6. Tokaj-Slanec Range 
B.2.2.6.6.1. Abaúji-Hegyalja 
B.2.2.6.6.2. Tokaj (Zemplén) Mountains 
B.2.2.6.6.3. Hegyköz 
B.2.2.6.6.4. Tokaj-Hegyalja 
B.2.2.6.6.5. Tokaj (Kopasz) Hill 
B.2.2.6.6.6. Szerencs Hills
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C. PANNONIAN BASIN 
C.1.2. EASTERN ALPINE FORELAND 
C.1.2.1. Kőszeg-Sopron Alpine Foreland

C.1.2.1.1.1. Balf-Rust Hills 
C.1.2.1.1.2. Sopron Basin 
C. 1.2.1.1.3. Kőszeg Foothills and 

Vas Hill (Eisenberg)
C.1.2.2. Raab (Rába) Alpine Foreland 

C.1.2.2.1.1. Pinka Fiat 
C.1.2.2.1.2. Güssing Hills 
C. 1.2.2.1.3. Upper Raab (Rába) Valley 
C. 1.2.2.1.4. Vasi-Hegyhát 

C.1.3. KISALFÖLD 
(LITTLE HUNGÁRIÁN PLAIN)

C.1.3.1. Danubian (Váh-Nitra-Hron) Hills 
C.1.3.1.1.1. Lower Ipoly (Ipel) Valley 

C.1.3.4. Fertő-Moson Piain 
C.1.3.4.1. Fertő-Hanság 

C.1.3.4.1.1. Fertő (Laké Neusiedl) Basin 
C.1.3.4.1.2. Hanság 

C.1.3.4.2. Moson Piain 
C.1.3.4.2.1. Moson Fiat 
C.1.3.4.2.2. Szigetköz 

C.1.3.5. Rábaköz 
C.1.3.5.1.1. Kapuvár Fiat 
C.1.3.5.1.2. Csorna Fiat 

C.1.3.6. Vas-Sopron Piáin 
C.1.3.6.1.l l k v a  Fiat 
C.1.3.6.1.2. Répce (Rabnitz) Fiat 
C.1.3.6.1.3. Gyöngyös (Güns) Fiat 
C.1.3.6.1.4. Lower Rába Valley 

C.1.3.7. Kemenes-Marcal Region 
C.1.3.7.1. Kemenes Region 

C.1.3.7.1.1. Lower Kemeneshát (Cser) 
C.1.3.7.1.2. Kemenesalja 

C.1.3.7.2. Marcal Region 
C.1.3.7.2.1. Marcal Valley 
C.1.3.7.22. Somló-Devecser Fiat 
C.1.3.7.2.3. Pápa Fiat 

C.1.3.8. Győr-Esztergom Piain 
C.1.3.8.1.1. Győr-Tata Fiat 
C.1.3.8.1.2. Bábolna Fiat 
C.1.3.8.1.3. Komárom-Esztergom Fiat

______ ____I ___ _________

C.2.1. TRANSDANUBIAN RANGE 
C.2.1.1. Bakony Region 
C.2.1.1.1. Sokoró-Northern Bakonyalja

C.2.1.1.1.1. Sokoró (Pannonhalma Hills) 
C.2.1.1.1.2. Pápai-Bakonyalja 
C.2.1.1.1.3. Súri-Bakonyalja 

C.2.1.1.2. Northern Bakony 
C.2.1.1.2.1. Old Bakony 
C.2.1.1.2.2. Tés Plateau 
C.2.1.1.2.3. Ajka-Várpalota Graben 

C.2.1.1.3. Southern Bakony 
C.2.1.1.3.1. Kab H ill-

Agár Summit Bakony 
C.2.1.1.3.2. Nagyvázsony-

Veszprém Depression 
C.2.1.1.3.3. Nyírádi-Bakonyalja 
C.2.1.1.3.4. Sümegi-Bakonyalja

C.2.1.1.4.1. Keszthely Mountains 
C.2.1.1.4.2. Tapolca Basin 
C.2.1.1.4.3. Balaton Uplands 

C.2.1.2. Vértes-Velence Range 
C.2.1.2.1. Vértes Region 

C.2.1.2.1.1. Mór Graben,
C.2.1.2.1.2. Bársonyos—Általér Region 
C.2.1.2.1.3. Vértes 

C.2.1.2.2. Velence Hills Region 
C.2.1.2.2.1. Velence Hills 
C.2.1.2.2.2. Zámoly Basin 

C.2.1.3. Dunazug Mountains 
C.2.1.3.1. Gerecse Region 

C.2.1.3.1.1. High Gerecse 
C.2.1.3.1.2. Lower Gerecse 

C.2.1.3.2. Pilis-Buda Range 
C.2.1.3.2.1. Pilis 
C.2.1.3.2.2. Buda Mountains 
C.2.1.3.2.3. Zsámbék Basin 

C.3.1. DRÁVA-SAVA REGION
(SOUTHWESTERN PANNÓNIA) 

C.3.1.2. Dráva-Mura (Mur)
Alpine Foreland 

C.3.1.2.1.1. Kerka Region 
C.3.1.3. Central Dráva Piain 

C.3.1.3.1.1. Lower Mura Fiat 
C.3.1.3.1.2. Légrád (Legrad)- 

Barcs Dráva Valley 
C.3.2. TRANSDANUBIAN HILLS 

C.3.2.1. Zala Hills 
C.3.2.1.1.1. Upper Kemeneshát 
C.3.2.1.1.2. Upper Zala Valley 
C.3.2.1.1.3. Göcsej Hills 
C.3.2.1.1.4. Letenye-Egerszeg Hills 
C.3.2.1.1.5. Zalaapát Ridge 
C.3.2.1.1.6. Lower Zala Valley 
C.3.2.1.1.7. Zalavár Ridge 

C.3.2.2. Balaton Basin 
C.3.2.2.1.1. Kis-Balaton 
C.3.2.2.1.2. Nagyberek 
C.3.2.2.1.3. Fonyód-Kenese Fiat 
C.3.2.2.1.4. Balaton 

C.3.2.3. Inner Somogy 
C.3.2.3.1.1. Western Inner Somogy 
C.3.2.3.1.2. Marcal Ridge 
C.3.2.3.1.3. Eastem Marcal Ridge 

C.3.2.4. Outer Somogy 
C.3.2.4.1.1. Somogyvár Hills 
C.3.2.4.1.2. Koppány Hills 
C.3.2.4.1.3. Kapos Hills 

C.3.2.5. Tolna Hills 
C.3.2.5.1.1. Tolnai-Hegyhát 
C.3.2.5.1.2. Völgység 
C.3.2.5.1.3. Szekszárd Hills 

C.3.2.6. Mecsek and the Baranya Hills 
C.3.2.6.1.1. Zselic 
C.3.2.6.1.2. Mecsekhát 
C.3.2.6.1.3. Mecsek 
C.3.2.6.1.4. Pécs Basin 
C.3,2.6.1.5. Baranya Hills 
C.3.2.6.1.6. Geresd Hills 
C.3.2.6.1.7. Villány Hills 

__!_l____ ' A_. t 's__
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C.3.3. ALFÖLD (GREAT HUNGÁRIÁN PLAIN) 
C.3.3.1. Danubian Piain 
C.3.3.1.1. Vác-Pest Piain

C.3.3.1.1.1. Vác-Buda Danube Valley 
C.3.3.1.1.2. Pest Fiat 

C.3.3.1.2. Csepel-Mohács Piain 
C.3.3.1.2.1. Csepel Fiat 
C.3.3.1.2.2. Solt Fiat 
C.3.3.1.2.3. Kalocsai-Sárköz 
C.3.3.1.2.4. Tolnai-Sárköz 
C.3.3.1.2.5. Mohács Fiat 

C.3.3.2. Mezőföld 
C.3.3.2.1. Northern Mezőföld 

C.3.3.2.1.1. Érd-Ercsi Ridge 
C.3.3.2.1.2. Váli-víz Fiat 

C.3.3.2.2. Danube-Sárvíz Midland 
C.3.3.2.2.1. Laké Velence Basin 
C.3.3.2.2.2. Sárrét 
C.3.3.2.2.3. Sárvíz Valley 
C.3.3.2.2.4. Central Mezőföld 
C.3.3.2.2.5. Paksi-Mezőföld 

C.3.3.2.3. Western Mezőföld 
C.3.3.2.3.1. Sió-Sárvíz Midland 
C.3.3.2.3.2. Sió Valley 

C.3.3.3. Lower Dráva Piain 
C.3.3.3.1.1. Fekete-víz Fiat 
C.3.3.3.1.2. Baranya-Osijek Dráva Fiat 
C.3.3.3.1.3. Drávaköz 

C.3.3.4. North Alföld Periphery 
C.3.3.4.1.1. Tápió Region 
C.3.3.4.1.2. Hatvan Fiat 
C.3.3.4.1.3. Lower Tarna Fiat 
C.3.3.4.1.4. Heves Fiat 
C.3.3.4.1.5. Borsodi-Mezőség 
C.3.3.4.1.6. Sajó-Hernád Fiat 
C.3.3.4.1.7. Harangod 

C.3.3.5. Danube-Tisza Midland Ridge 
C.3.3.5.1.1. P ilis-Alpár Sand Ridge 
C.3.3.5.1.2. Kiskunság Loess Ridge 
C.3.3.5.1.3. Kiskunság Sand Ridge 
C.3.3.5.1.4. Subotica (Szabadka)- 

Majsa Sand Ridge 
C.3.3.6. Bácska (Backa) Piain 

C.3.3.6.1.1. Illancs
C.3.3.6.1.2. Northern Bácska Loess Ridge 

C.3.3.7. Upper Tisza Piain 
C.3.3.7.1. Bereg-Szatmár Piain

C.3.3.7.1.1. Beregi-Tiszahát 
C.3.3.7.1.2. Szamosköz 
C.3.3.7.1.3. Krasznaköz 

C.3.3.7.2. Zemplén-Szabolcs Piain 
C.3.3.7.2.1. Bodrogköz 
C.3.3.7.2.2. Rétköz 

C.3.3.8. Central Tisza Piain 
C.3.3.8.1. Central Tisza Region 

C.3.3.8.1.1.Taktaköz 
C.3.3.8.1.2. Borsodi-Tisza Region 
C.3.3.8.1.3. Hevesi-Tisza Region 
C.3.3.8.1.4. Szolnoki-Tisza Region 
C.3.3.8.1.5. Lower Zagyva Fiat 
C.3.3.8.1.6. Perje Fiat 

C.3.3.8.2. Nagykunság-Hortobágy 
C.3.3.8.2.1. Hortobágy 
C.3.3.8.2.2. Kunhegyes-Tiszafüred Fiat 
C.3.3.8.2.3. Mezőtúr-Karcag Fiat 
C.3.3.8.2.4. Tiszazug 

C.3.3.9. Lower Tisza Piain 
C.3.3.9.1.1. Csongrád-Szeged Fiat 
C.3.3.9.1.2. Röszke—Titel Fiat 

C.3.3.10. Nyírség
C.3.3.10.1.1. Nyírbátor-Kisvárdai-Nyírség _  
C.3.3.10.1.2. Nagykállói-Nyírség 
C.3.3.10.1.3. Bátorligeti-Nyírség 
C.3.3.10.1.4. Debreceni-Ligetalja 
C.3.3.10.1.5. Loess Nyírség 

C.3.3.11. Hajdúság 
C.3.3.11.1.1. Hajdúhát 
C.3.3.11.1.2. Szoboszlói-Hajdúság 

C.3.3.12. Berettyó-Körösök (Crisana) Piain 
C.3.3.12.1. Berettyó (Barcáu) Piáin 

C.3.3.12.1.1. Érmellék (ler Fiat)
C.3.3.12.1.2. Berettyó—Kálló Midland 
C.3.3.12.1.3. Nagy-Sárrét 
C.3.3.12.1.4. Dévaványa Fiat 

C.3.3.12.2. Körösök (Crisana) Piain 
C.3.3.12.2.1. Bihar (Bihor) Fiat 
C.3.3.12.2.2. Kis-Sárrét 
C.3.3.12.2.3. Körös (Cris) Fiat 

C.3.3.13. Körös-Maros Midland 
C.3.3.13.1.1. Körösszög 
C.3.3.13.1.2. Békés Fiat 
C.3.3.13.1.3. Csongrád Fiat 
C.3.3.13.1.4. Orosháza Ridge 
C.3.3.13.1.5. Csanád-Arad Ridge 

C.3.3.14. Bánát Piain 
C.3.3.14.1.1. Maros (Műre?) Fiat 
C.3.3.14.1.2. Marosszög 
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natural habitats of Hungary was made. In this way, 
the numerical probability of occurrence of habitats 
has been calculated in the function of environmental 
variables. Then 12 habitats where the influence of cli­
matic variables was the strongest were selected and 
the model was applied to both future and present 
conditions. The expectable effect is the difference.

The other factor, capacity for adaptation, was esti­
mated from the present-day pattern of habitats con­
sidering three aspects: habitat diversity, naturalness 
and ecological connectivity. For vulnerability the val­
ues of predictable effect indicating unfavourable cli­
matic influence were multiplied by the value express­
ing the lack of adaptation capacity. On the map geo­
graphical mesoregions are characterised by the vul­
nerability of their most sensitive natural vegetation 
element.

For arable crop cultivation the climatic sensitivity 
of maize, winter wheat, winter barley, rapeseed and 
sunflower was studied using the 4M simulation model. 
Vulnerability was determined from the difference be­
tween average yields in the future (2071-2100) and 
in the reference period (1961-1990). Three classes 
were established: major (>30%), moderate (10-30%) 
or insignificant relative drop (<10%) in yields.

Capacity for adaptation is based on the weighted 
averages of five factors: the amounts of fertilizers and 
pesticides applied, productivity, excess water hazard, 
proportion of areas suitable for irrigation and profes­
sional knowledge.

The survey of the vulnerability offorest cover sought 
answer to the question: based on the estimates from 
the above models, to what extent the four main forest 
types of Hungary (beech, hornbeam-oak, Turkey oak 
and sessile oak) as well as the wooded steppe could 
alter their proportions and how will it affect timber 
production. Hungary is located in the transitional zone 
of closed forests and wooded grasslands and, thus, 
climate change could influence almost half of the for­
ested areas. Climatic variation and the related wood 
increment data between the intervals of 1961-1990 
and 1991-2010 were evaluated for the eight most 
widespread tree species (black locust, beech, Turkey 
oak, Scots pine, Austrian pine, sessile oak, peduncu­
late oak and poplar varieties). The extent of foreseea­
ble alterations was established for the individual hab­
itat groups identified by hydrological class, soil type, 
soil depth and texture. Forest vulnerability was de­
termined from the total of estimated productivity by 
tree species in the light of climate change until 2100.

Capacity for adaptation was also deduced from 
adaptation variables (water retention capacity of soil, 
degree of species mixing and age structure) and rated. 
Areas where predictable climate impact will be the 
strongest and capacity for adaptation is the lowest are 
referred to the class with highest vulnerability. Finally, 
vulnerability ratings were weighted with the exten­
sion of the individual geographical mesoregions.

The vulnerability of landscapes to climate change 
was expressed as the arithmetic mean of the values 
obtained for the above described land cover types 
It was found that there are no landscapes where cli­
mate change would not be a considerable hazard to 
close-to-natural habitats, forests and arable land. The 
danger is greatest in the centre and southern half of 
the country, irrespective of whether there are low­
lands, hills or mountains there. It is notable that 
strongly endangered landscapes will also appear in 
the western, more humid borderlands. At the same 
time, in the northern medium-height mountains and 
in the northeastern lowlands we probably do not 
have to count with high vulnerability of the natural

and cultural vegetation. Wetlands are particularly en­
dangered \}p_. The scenario presented here does not 
mean that the appearance of the now forested or ag­
ricultural landscape will not remain of the same char­
acter. Map rather warns that there will be a strong 
pressure on decision-makers to change tree species 
or agricultural crops in some parts of the country.

The delineation and hierarchy 
of geographical landscapes

Geography is the science of space. Therefore, geogra­
phers strive to represent natural and artificial forma­
tions, phenomena on maps -  even in the case of such 
an abstract concept as the geographical landscape. It 
is almost impossible to depict the spatial arrangement 
of natural landscape factors (landforms, climate, drain­
age, soil and vegetation types) on maps with an accu­
racy of one metre. Uncertainty is greatest in the map 
representation of climate types: the boundaries of 
oceanic, Mediterranean or continental climates on 
some maps, for instance, run at several hundred kilo­
metres’ distances away from one another. More exact 
delineation is achievable for soil types and hydro- 
graphical units. The landscape is a complex of all the 
factors, difficult to map individually, and, consequent­
ly, to define its limits requires major compromises lo­
cally. To handle the problem of transitional zones, a 
new approach interprets landscapes and fuzzy sets.

Tandscape divisions and their exact delineation is 
only seemingly a theoretical issue. The success ofland- 
scape protection, rural development or nature con­
servation increasingly depends on the implementa­
tion of a land utilisation which does not disturb the 
functioning of the landscape system. To this end, 
knowledge on the topographic pattern and hierar­

chical system of neighbouring landscape units is in­
dispensable.

Landscape boundaries on old Hungarian maps 
and landscape mapping of novel approach
In 1936 Gyula Prinz divided the Carpathian Basin 
into four major units: Pannónia, Upper Hungary 
(Felvidék), the Alföld and Transylvania. They were 
further subdivided into provinces and subprovinces. 
He represented even the boundaries of major units 
with dashed lines and often failed to delineate his 
provinces precisely. The same uncertainty of delinea­
tion is observed on Tászló Kádár’s (1941) map. To 
solve the problem, since the 1950s landscape bound­
aries have been largely adjusted to relief by Béla 
Bulla (1962).

In the second edition of the National Atlas of Hun­
gary (1989) a three-tier system appears with 6 mac­
roregions, 35 mesoregions and 230 microregions, 
supplemented with a category of microregion groups. 
The best known example of experimental landscape 
divisions in Hungary is the landscape map by József 
Hajdú-Moharos, Attila Hevesi and Zsolt Hor­
váth (1997).

The map in the present Atlas, getting rid of admin­
istrative limitations, follows two basic principles when 
drawing the map of landscape division:

1. ) The hierarchy levels should adjust to the major 
regions of Europe and, if possible, to the taxonomic 
systems elaborated in the neighbouring countries.

2. ) Tandscape names and delineations should not 
be influenced by national borders.

In this new taxonomic system there are seven levels:
• system,
• subsystem,
• province,
• subprovince,

17 One o f the wetlands most exposed to predictable climate change In the Upper Tisza Plain. Boroszlo-kert, Guides
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HIGHER TAXONOMIC LEVELS OF NATURAL LANDSCAPES 
IN THE CARPATHO-PANNONIAN REGION

History o f Hungarian toponymy

The oldest of the landscape names in the Carpathian 
Basin derive from times well before the Hungarian 
Conquest. The Carpathians, the Szerémség (Syrmia) 

-  as well as the majority of the names of large rivers - 
are continuations of names used in the Antiquity. The 
Tatra comes from an old Indo-European root, while 
Balaton is known from the period of a Pannonian 
Slavic principality.

One of the first Hungarian words occurring in a 
written document (Etelköz) is also a landscape name. 
Its structure, river name + köz (meaning ‘interfluve’), 
such as Csallóköz, Rábaköz, Sárköz, is typical of a 
large group of landscape names from the Árpád Age 
(1000-1301). The names of some major landscape 
units are of medieval origin: Erdély (Transylvania), 
Szlavónia (Slavonia), as well as those of most of the 
mountainous-forested regions, such as the Bakony, 
Börzsöny, Mátra and others. Geographical names like 
Alföld, Felföld, Erdőhát, Hegyalja, Sárrét denote sev­
eral landscapes. The morphemes alja,föld(e), hát, mező, 
mellék(e), rét, sár, szeg, vidék(e) are common in com­
pounds (Érmellék, Kalotaszeg, Meszesalja). Suffixation 
is another frequent device to create landscape names 
(e.g. Szilágyság). Similarly to the word Hortobágy, 
which equally means a river and a riparian landscape 
today, initially water names in themselves, without 
adding any suffix or forming a compound, were used 
for landscapes, too (e.g. Barca, Csík, Kalota, Kölesér).

Beginning with the 16th century more and more 
new landscape names appear, dozens of them with 

-sági-ség suffix. The suffixes are equally common in 
the group of landscape names referring to natural 
phenomena (Hanság, Mezőség) or ethnic groups (Jász­
ság, Kunság), both in old (Barcaság, Nyírség Ormán­
ság) and recently formed names (Hajdúság, Völgység). 
Moreover, several landscapes borrowed their names 
from royal counties with names of this structure (Sze- 
pesség, Szerémség Szörénység). Compounds with ‘vi­
dék’ (Erdővidék, Sóvidék, Kővár vidéke) became gen­
eral at that time, too.

Although denominations of Hungarian origin occur 
throughout the Carpathian Basin from the beginnings, 
some landscape names have been borrowed from the 
language of other peoples: from Slavic (Kemenes, Vi- 
horlát), Romanian (Retyezát, Vlegyásza) and Latin 
(Partium) roots. A Cumanian personal name is pre­
served in Bugac and an old Turkish name in Karancs. 
Probably the German Vater (father) word gave the 
name of the Fatra and mater, matera (‘mother’) to 
the Mátra. Of Hungarian origin is the root of the Han­
ság (‘hány’ meaning ‘bog, swamp’), the Bakony (‘bak’ 
meaning ‘buck’).

Since the last third of the 19th century artificial 
denominations allowing delineation, unambiguous 
identification and hierarchical ordering have become 
typical. Geographical character (Beregi-síkság/plain, 
Nógrádi-medence/basin), distinction (Borsodi Mező­
ség), subdivision (Southern Bakony), beginning and 
end (Tokaj-Eperjes Mountains) were emphasized. 
Names with zug and mente elements are mostly arti­
ficial denominations (Tiszazug, Küküllő mente).

The physical and social factors in the creation of 
landscape names have never formed a closed system, 
neither in space, nor in time. Some landscape names 
disappeared during historical changes, while others 
(e.g. Kisalföld) are relatively young at historical scale. 
Certain landscape names, such as the Csallóköz or Er­
dély survived many centuries, while others changed 
their form or the denoted region has altered (Kis- and 
Nagy-Kunság, i.e. Little and Great Cumania first only 
meant the area where Cumanians settled, but now 
they are extended contiguous landscape units). It was 
common that the name of a small geographical unit 
was extended to a much larger area, e.g. Mecsek was 
once a single hill, today it is a mountain range. The 
borders after the Trianon Dictate (1920) changed the 
meaning of former names like Délvidék (‘southern 
land’) and Felvidék (‘highland’). The names Kárpát­
aljálSubcarpathia and VajdaságIVojvodina emerged 
from political considerations.

• region,
• microregion group,
• microregion.
The three highest taxonomic levels are shown in a 

separate map . On the main map provinces, sub- 
provinces and regions are represented. Finally, micro­
region groups and microregions appear on the map 
of landscape subdivisions in Hungary

The new hierarchical system is consistent in struc­
ture and, in comparison with the basin, applies more 
taxonomic units for the mountain frame. As a conse­
quence, only the Transdanubian Range have retained 
their qualification as a macro region (province). The 
Alföld and Kisalföld (Tittle Hungarian Plain), the 
Transdanubian Range and the Alpokalja (Eastern Al­
pine Foreland) became subprovinces and the North 
Hungarian Range is referred to the taxonomic level 
of mesoregions (region).

The number of regions was reduced from 35 to 31, 
but 6 ‘new’ regions also appeared on the present ter­
ritory of Hungary: the Fertő-Moson Plain, the Styr- 
ian Prealps, Danubian (Váh-Nitra-Hron) Hills, the 
Alpine Foreland of the Rába (Raab), the Banat Plain 
and the Nógrád (Novohrad)-Abaúj (Abov) Depres­
sion. The previously independent Győr Basin and 
North Hungarian Basins are now referred into sev­
eral mesoregions.

The microregions were affected by the most funda­
mental changes: instead of the former 230 micro­
regions the new map of landscape divisions contains 
only 195 of them (and Take Balaton). The 34 micro­
regions, now not distinguished, were mostly small 
mountain basins, mountain forelands and sections of 
hilly regions. New microregions include the Szamos- 
köz, the Lower Rába (Raab) Valley and the Maros 
(Mure§) Flat. Among the microregion groups and 
macroregions an almost forgotten historical name, 
the Vajdavár Region, reappears.

Since in the case of many microregions the area 
beyond the national border, in a neighbouring coun­
try, is more extended, it seemed justified to employ 
the Hungarian versions of the official names used 
there (e.g. Németújvár/Güssing Hills, Losonc/Luce- 
nec Basin).

In the revision of terminology topographic con­
cepts are used consistently and the hierarchy of di­
mensions. We tried to leave out hints to geomorpho- 
logical features from the landscape names (e.g. 
floodplain, terrace, alluvial fan and others).

In addition to the terminology, the alignment of 
landscape boundaries was also revised, but they were 
only modified where recent research led to consider­
able shift (at least 8-10 km) in the boundaries. There 
were, however, few such instances (e.g. the Illancs and 
the Hortobágy).

■

X
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