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Abstract. Nowadays a new research field is the application of the so called landscape indicators which
serve the description and evaluation of landscapes. In this study we analyze landscape functions and
ecosystem services in rural landscapes. We summarize most of the services/functions of the landscapes
and analyze its balanced functioning in the case of micro-region of Csorna situated in Western-Hungary.
The micro-region is comprised of two major landscape units. One is the Hansdg, Tokoz which still
preserved the values of the former vast marshland. The analyzed indices show that the population can not
really enjoy the benefits of natural values; the recreational and cultural-educational functions are
inadequate in spite of the high rate of protected areas. The ratio of cultivated areas is very high Looking at
the landscape aesthetics functions the protected areas are of high value but in the cultivated areas
especially plough fields the planting of elements of mosaic like and the traditional landscape such as
vegetation along canals, forest belts, trees and greater areas of pastures should be enhanced. The second
part of the micro-regions is Rdbak6z which can be characterized by high intensity of cultivation. Here we
revealed that the habitat (and regulation) and information (aesthetics, recreation, education) services are
inadequate.

Keywords: carrier function, ecosystem services, micro-region of Csorna, multifunctionality, sustainable
development

Introduction

Because of the increased pressure of population growth since the 1950s there is an
increased need for the natural resources (e.g. food, water, wooden, fuel). These
unfavourable processes loaded the ecosystems of the earth on an unprecedented scale.
The most important driving factors are the conversion of habitats, climate change,
biological invasion, overuse and pollution (Torok, 2009). Evaluating the effects of the
unfavourable processes more and more experts and civil recognized that the human
welfare depends on the services and goods of nature summarized in ecosystem services
(MEA, 2005) or natural capital (Costanza et al., 1997; de Groot et al., 2002).

The existence of the society is essentially based on landscapes, so the analysis of the
ecosystem services shall cover the entirety of the services of natural and semi-natural
systems of these landscapes. This logic leads us to the concept of landscape functions,
which in case of rural landscapes with extensive, natural or semi-natural land cover
almost entirely is identical to ecosystem services. The primary role of these tools is to
support and substantiate decision making having impact on ecosystem functioning or
their management, and therefore should be deeply considered by both local and global
political decision makers. There are a number of options to group assets offered by
nature, very often the next being an advanced version of the previous one, thus so much
similar to one other (de Groot, 1992, 2006; Costanza et al., 1997; MEA, 2005). In case
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of three groups of services there is a consensus of opinion: provisioning services (food,
timber, etc.), regulating services (climate control, water purification, etc.) and
information services (recreation, education, etc.).

These services and landscape functions are provided by the biological and landscape
diversity so it is inevitable to maintain the biodiversity and to turn back the
unfavourable processes. It is particularly true for the rural landscapes which are the
most important food production places of the humankind, which next to the production
function fulfils important social/cultural and landscape/nature protection functions as
well (EEC, 1992). Several studies reveal the fact that those landscapes will be
competitive in the future which maintain such landscape management which is based on
the natural resources following the concept of precaution and accept that the society is
organic part of the nature (Glatz, 2010). So it is inevitable to relate the concept of
competitiveness in case of rural areas with the ecosystem services/landscape functions
of the landscape breaking with the traditional interpretation of the nowadays so
fashionable concept of competitiveness. The nowadays so fashionable concept is mostly
related to economic aspects incidentally considering social issues and environmental
aspects. In case of rural areas we consider the competitiveness as the ability of rural
areas to preserve their population, so it is important to fulfil the needs of society as well.
But we can not rely on the economic issues and conditions. We highlight the balance of
economic, social and environmental needs and aspects which spatially reflect in the land
use system and land use functions of the landscapes. The landscape conditions
especially the land use forms play an important role in maintaining proper life quality of
rural population so in the competitiveness of rural settlements.

There have been used indicators for the description of regions and settlements for a
long time. So, nowadays we can reach indicators quiet easily to present the economic
and social conditions (Central Statistic Office, TEIR, etc.). Another popular field of
indicators is the environmental monitoring. The growing environmental concern led to
the application of wide range of environmental indices. Rather new research field is the
application of the so called landscape indices which serve the description and evaluation
of the landscapes. There is no accepted practice for developing landscape indicators.
The majority of the indicators come from agri-environmental researches as the
management, ecologic state or “state of health” of landscapes is mostly determined by
agricultural practices. It is important to find simple, easily available indicators. There is
a wide range of data sources available: former plans, study in the field, maps (maps with
the present state — CORINE Land Cover, tourist and historic maps, etc.), data basis
(Central Hungarian Statistic Office, TEIR, database of national monuments, database of
landscape values — TEKA, nature and environmental protection databases), guide
books, monographs, Internet, etc.

But what are those indicators which bear importance and significance also for rural
development, which give information how we could use the landscape conditions in a
more rational and sustainable way enhancing life quality and improve income of rural
population and in its entirety to enhance preservation ability of population of rural
regions. In our approach a balanced system of the existing landscape functions
(multifuncionality) serve in a better way the preservation ability of population of rural
regions.

The entirety of landscape conditions offers wide range of possibilities of different
activities for the public (Konkoly-Gyurd, 2003). It is an important aspect how can be
served or fulfilled the growing demand and diverse expectations of the society
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meanwhile maintaining the environmental quality which is covered by the aspect of
multifunctionality of landscape management. First of all the demand of
multifunctionality was formed in case of agriculture (CAP reforms). The primary sector
fulfils a main function — production and related joint productions including tangible and
non-tangible goods and a mix of private and public goods (externalities).

The landscape is regarded a physical spatial unit that fulfil several purposes (several
functions) for the society. In the 1990s increased attention was paid on the
multifunctional character of the landscape, mostly because many environmental
problems of the countryside were considered related to the segregation of functions and
disappearance of other functions than production from the rural areas. In the landscape
production is just one function among many others (Vejre et al., 2007).

In this paper we analyze some ecosystem services/landscape functions of landscapes
and look for simple available indicators for description of landscape functions to
highlight the imbalances. We apply the concept for the micro-region of Csorna situated
in Western-Hungary (Fig. 1). Because of the differing landscape conditions we divided
the administrative spatial unit into two groups: settlements of Hansag, Tokoéz and
Rébakoz.

> L
wul

%, A € b , X N N 3
- . Settlements'of Hansag, < '

Figure 1. Micro-region of Csorna with the two groups of settlements

Materials and methods

In this paper we follow the classification system of de Groot (2006) emphasizing the
services and functions of the landscape for the society. Regulation functions cover all
the ecological processes and life support systems (geochemical cycles, biospheric
processes) which are inevitable in the maintenance of “healthy ecosystems” at different
scale levels. Habitat functions relate to the spatial conditions needed to maintain biotic
(and genetic) diversity and evolutionary processes. These services can be described in
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terms of carrying capacity and spatial needs (minimum critical ecosystem size) of the
natural ecosystems which provide them. Production functions mean many resources of
the nature for human use (food, raw material-fibre, timber, etc.). Information functions
cover all the services related to recreation, reflection, cognitive development and
aesthetic experience. Finally de Groot distinguishes carrier functions which include
cultivation, habitation and transportation. This group of services includes all the human
activities which converse the original ecosystem. Of course there are overlaps and
interactions between the different functions, for example the carrier function offer other
goods such as cultivated landscape maintain regulation services as well and have
aesthetic qualities, etc. (de Groot, 2006). Applying the subdivision of de Groot we
summarized the functions and landscape architecture requirements of the landscape

functions in Table 1.

Table 1. Landscape functions and ecologic services and aspects of landscape architecture
(sources: Leader European Observatory (2001), Ghimessy (1984), de Groot (2006))

Main groups . Requirements of landscape
group Landscape functions Examples 1 . P
of functions architecture
. — Permanent spatial Agricultural production fittin
Agricultural e Sp & proc jng
o . production elements landscape conditions (relief,
cultivation . .
— Agricultural areas soil, water resources, etc.)
Forests containing domestic
Forestry — Forests species characteristic for the
landscape
— Areas for water
Energy- management and water .
. Favouring renewable resources
conversion power plants
— Wind energy parks, etc.
— Not renewable spatial
. production elements Rehabilitation of devastated
Mining .
— Mining surfaces
— Industrial sites
Carrier . Mflmmlzmg negative effects of
functions Connection- — Ar.eas serving roads, n rastrl.lc.tl.lre
. railways, water-, gas, Accessibility of markets
Transportation o e
electric lines Efficient infrastructural
network for economic activities
Satisfying social need and
preserving architectural
traditions and green spaces
Ensuring quality of life
Residential — Settlements and green Integration of settlers
function spaces Planning serving the needs of
socialization and integration:
community places, sport
centres
— Recultivation, re-use of
Waste disposal T
P abandoned land fills
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Table 1. cont.
Main groups . Requirements of landscape
group Landscape functions Examples 1 . P
of functions architecture
— Preservation of A d
biodiversity retas En er nature
. rotection . . .
— Gas regulation b Spatial planning serving the
. . Areas for water . N .
. — Climate regulation . protection of biodiversity:
Regulation . protection . . .
. — Water regulation . protection of biotope mosaic
function Protection zones of . .
—  Water supply . . like landscapes, ecologic
. X industrial areas .
— Soil retention . corridors
. . Protection zones of
— Soil formation . .
residential areas
— Waste treatment
Maintenance of biotopes,
. . Areas under nature g
Refugium function . mosaic like landscapes,
. protection . .
Habitat ecologic corridors
function Habitats of agricultural .
. . Environmental and nature-
Nursery function fields: forest belts among . .
. . friendly agriculture
agricultural fields etc.
Areas for national Listing and preservation of
Cultural and monument preservation values of regional identity
artistic function Archaeological sites Community places presenting
Unique landscape values local heritage
Historic landscapes
Recreational function
— Satisfying the needs
of urban somety: Thematic parks Changing rural. spaces for
leisure, recreation, spaces of learning and
Nature parks . .
. sports Park forest discovery: thematic routes,
}-nfoqnatlon — Harmonizing the ark forests study trails, visitor centre
unction needs of locals and
tourists
Thematic parks
Scientific and Nature parks Listing and preservation of
educational function Study trails landscape values
Unique landscape values
Preservation of the beauty and
. aesthetic value of the
. . Attractive landscape
Aesthetic information landscape
features .
Decreasing the monotony of
agricultural fields (forest belts)
mall scale . .
Food S . . Environmental requirements
. . subsistence farming . .
(hunting, gathering of Environmental education
. . — Goods of nature
fish, game, fruits.) .
protection areas
Raw materials
— Building and .
& an Use for unique and local
Production manufacturing
products
function — Fuel and energy

— Fodder and fertilizer

Genetic resources

Medicinal resources

Ornamental
resources

Use of diverse, endemic plant
material

Resources for fashion,
jewellery, handicraft
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Analyzing the range of economic, social and landscape indices there are countless
possible indicators. We have strived to find simple, easily available indicators for all
landscape functions giving meaningful interpretation of the services of landscape. In
some cases we could rely descriptive indicators and experiences of the on the spot
survey. In rural development mostly we can influence the carrier and information
functions and because of sustainability and its additional services we consider the
habitat function.

We analyzed the chosen functions through the following indicators:

e Habitat function (share of protected areas)
¢ Information functions
o Cultural function including education (unique landscape values, study
trails, exhibitions)
o Recreational function (capacity of rural tourism and recreational
possibilities).
o Aesthetic information (attractive landscape features, characteristic
landscape elements)
e Carrier function (cultivation — share of cultivated areas).

We have analyzed the above mentioned functions and aspects in the case of micro-
region of Csorna situated in the Small-Plain between the great centers of the County
Gyo6r—Moson—Sopron. The micro-region of Csorna holds most of the settlements of
Hansdg and Rébakoz together. In spite of the fact that the micro-region is situated in
one of the most developed region of the country it was always considered as an inner
periphery. For centuries especially in Rabakodz agriculture was the most important
economic basis of the region. From the point of view of tourism important landscape
conditions is characterized the area in a shadow-situation, the Rabakoz does not have
outstanding attractions but it is situated between the Szigetk6z/Danube and Lake Fert6
recreational areas of national importance, in the vicinity of the Austrian boarder. The
micro-region can be characterized by rural small settlement structure. The wetlands,
swamps and forests of Hansdg and the banks and gallery forests of river Rdba are of
great ecological value. The landscapes of Rdbakdz and Hansdg dispose of such natural
and folksiness values which have disappeared from Western-Europe. If we are talking
about the Hansdg it is inevitable to mention it is past as well because the structure of the
landscape changed dramatically due to the drainage efforts of the society. According to
Fig. I still in the first part of the 19" century the Hansdg (the North-western part of the
later micro-region area) was mostly a vast marshland. The drainage works of local scale
started already in the 17" century but the most intensive works were elaborated during
the 18" century when the main canals were built and Rébca, Kis-Rédba was regulated.
The most intensive and effective drainage works were elaborated in the second half of
the 19™ century. With the drainage works vast areas of the former marshland were
turned into grass fields (Takédcs and Pellinger, 2008). For information we have to turn to
the historic maps as the KSH databases shows the rate of the different land use forms
just since 1895. In the settlements of Hansdg and Tokoz during the last century we
witnessed an extremely drastic decrease of grasslands, moderate growth of plough lands
and stronger expansion of forests. Unfortunately mostly forests were established just as
poplar plantations during the socialist regime.
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Figure 2. The area of Hansdg—Rdbakoz during the Il. Military survey and nowadays
(source: http://www.tajertektar.hu, RTA 50)

Because of the constant decrease of marshlands, wetlands and pastures, low lying
areas of poor quality were turned into plough fields, nowadays about 5-10% of the
cultivated area is frequently waterlogged which means a financial loss for the farmers
and in total loss in biodiversity as well. The historic maps show considerable land use
changes in the micro-region (Fig. 2).

Results
Habitat function

Analyzing the habitat function, we used the data of the Ferté—Hansdg National Park,
and compared the share of protected areas and according to the importance and
occurrence of protected species we evaluated the function. The share of protected areas
in the region of Hansdg and T6koz is really high, here we can find areas of the National
Park, National Ecologic Network, Natura 2000 areas, Ramsar sites and MAB biosphere
reserve as well. According to Fig. 3 in the settlements of Hansag, Tokoz the National
Park and Natura 2000 areas dominate meanwhile in Rébakoz the areas of National
Ecologic Network are in majority. It is important for the farmers because while in the
area of Natura 2000 different support schemes are available for farming in the area of
National Ecologic Network there are no such support available.

The Natura 2000 area of Southern-Hansdg and T6koz (Lake of Barbacs and Fehértd)
covers all the remained natural habitats, which preserve just the fraction of the former
vast marshland but in spite of the extensive drainage several natural values of
community importance can we find in Hansig. Among the habitats of community
importance in greatest extension we can find mesotrophic meadows and Molinia
meadows. Thanks to the habitat-reconstruction works of the National Park Directorate
there are again great water surfaces in Hansdg. The Nyirkai—-Hany became in the last
five years significant waterfowl station. The alder and ash swamp woodlands, riverine
ash-alder woodlands and riverine oak-elm-ash woodlands are of great importance in
Hanség.

The Natura 2000 areas of Rabakodz are characterized by forests and watercourses.
Unfortunately because of the intensive cultivation the natural forests of the region were
shrinked (http://www.thnp.nemzetipark.gov.hu).
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Figure 3. System of protection areas in the micro-region
(source: TEIR, http://arcgis.vati.hu:81/teirgis_termeszetvedelem)

If we look at the share of protected areas in the settlements of Hansdg—Tokoz we can
find really high values as these are parts of the national park area: for example in
Barbacs, Csorna the nature protection areas cover more than 30% of the administrative
areas of the settlements. Natura 2000 areas cover also large parts of the villages of
Hansdg as well (Fehért6 42%, Tarnokréti 56%). The National Ecologic Network
category means restrictions in different land use forms and building activities enforced
by the Local Building Code (Fig. 4).
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Figure 4. Ratio of protected areas per settlements in Hansdg and Rdbakoz
(source: https://teir.vati.hu)
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Because of the high rate of protected areas (which means land use restrictions) and
parallel to that the cultivated areas we considered it important to analyze the level of
agri-environmental payments. The analysis revealed that in spite of the high rate of
protected areas the agri-environmental payments are not extreme high with the
exception of a few settlements (Fehértd, Magloca), in case of some settlements even
though high rate of the village is Natura 2000 area, the rate of agri-environmental
payments is low. In GyOrsovényhdz even though the ratio of protected areas is low the
ratio of agri-environmental payments are high. Farmers have to apply for agri-
environmental payments and because of the strict application rules and shortages of the
financial frames just few farmers got real compensations for the environmental
restrictions. The Natura 2000 areas are mostly pastures in Hansdg and Rabakoz and the
low profitability of husbandry hardens the state of the farmers (Fig. 5).
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Figure 5. Ratio of agri-environmental payments in relation to direct payments
(source: http://www.mvh.gov.hu)

Information functions

In the sphere of information functions we examined the cultural-educational
function, recreational function and aesthetic function.

We analyzed the cultural-educational function of the landscape mainly through the
unique landscape values using the on-line database of the recently finished TEKA
project (http://www.tajertektar.hu) and explored the exhibitions and study trails in the
region. A special initiation of the Hungarian landscape protection is the listing of the
unique landscape features. According to the Nature Conservation Act (Act No. LIII. of
1996. 6.§) the landscape element which has unique natural value, the man-made
landscape elements which has special importance regarding to the nature, historical,
cultural, scientific or aesthetic aspect and has special importance for the society can be
considered as unique landscape values. Mainly it was the National parks directory’s
duty to list the unique landscape features. Because of the high portion of nature
protection areas of these settlements the survey was mostly elaborated just for the built
up areas, so about the 92% of the registered unique landscape features are cultural
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landscape elements in spite of the diversity of natural values (Fig. 6). We can observe in
the region high density of sweep wells (Fig. 7) reflecting the former wide-spread land
use forms of grazing (Kolldnyi, 2009).

A cultural landscape elements
@ unique natural values

'y ¥ ‘} Iy
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] A, i A? A [
. B r &
- O

Figure 6. Unique landscape features in the micro-region of Csorna

Figure 7. High density of sweep wells in Rdbakoz (indicated with the blue circle)
reflecting the traditional land use forms

In this part of the Ferté—Hansdg National Park there is just one study trail, two look
out towers and two exhibitions of smaller scale. The centre of the National Park
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Directorate is in the vicinity of Lake Fertd, all the programs are concentrated here, the
Hansdg can be considered rather periphery from this point of view. Also the
vulnerability of the strictly protected areas prevents publicity. In Rdbakoz we do not
find study trails or exhibitions related to natural values at all.

To explore the recreational function of the analyzed landscapes we scanned the data
about rural tourism and other recreational possibilities available in the region.
Analyzing the capacity of rural tourism and other recreational possibilities the results
are also disappointing: in Hansdg and T6koz just in Csorna, Bésarkany, Fardd and Kény
can we find some guesthouses, in Rdbakoz with the exception of the settlements along
the river Réba we can not talk about rural tourism at all. If we look at other recreational
activities related to natural endowments we can see just ceasing possibilities: the
thermal bath of Csorna in spite of the great development plans of the self-government is
not functioning any more (because of ownership conflicts) the former beaches of Réba
are abandoned, etc. In 2009 we carried out a questionnaire survey to explore the
opinions of the people living in several settlements of the micro-region. The
interviewees evaluated the state of the micro-region from different point of view on a 10
point scale. According to the results of the survey, it became clear that great deficiency
is the lack of social, cultural and active recreational possibilities. So it is important to
use the means of landscape architecture as well for broadening the possibilities of
recreation.

Analyzing the aesthetic function of the landscape we have to relay on the most
subjective elements. We can distinguish four major landscape character types in the
micro-region:

1. The remnants of the former marshland mostly characterized by wetlands,
pastures, forests, mosaic landscape, low intensity cultivation. Mostly typical
for the northern part of the micro-region and are part of the Fert6—Hansag
National Park. Here can we find the remnants of the former magic world of
Hansdg with lakes and moors in the low lying areas, the regular system of
canals, poplar forest plantations and alder forests, pastures with willows, etc.

2. Drained marshland mostly characterized by plow fields and pastures with low
and medium intensity cultivations especially the settlements of the so called
Tokoz. We can see mosaic-like landscape plow fields fragmented by forest
belts and canals, mostly where we can find the last habitat rehabilitations such
as the Nyirkai—-Hany. The characteristic and remained landscape features bear
aesthetic values of great importance. Here would be important to enhance the
characteristic landscape elements of canals, wetlands (Konkoly-Gytiré, 2010).

3. Plain landscape with dominant plough land
a. Monotonous plain landscape with large plough fields.

b. Plain landscape with mosaic like cultivation with smaller plough fields,
forest belts, pastures.

Rébakoz is mostly characterized medium and high intensity of cultivation

with the remnants of pastures along the watercourses which mostly are Natura

2000 areas. In Rabakoz there are great areas characterized by monotonous

plough fields.

4. Riverside landscape characterized by high rate of gallery forests with small
pastures (because of its relatively narrow lane we have not distinguished it as
individual landscape unit).
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Looking at aesthetics naturally the former marshlands and areas of low intensive
cultivation and mosaic like landscape are of greater value. Especially in the area of
Rédbakoz is it important to break the monotony of the vast plough fields by forest belts,
patches and pastures.

Cultivation function

Among the carrier functions we have analyzed the cultivation function by the ratio of
cultivated areas. Especially the ratio of plough fields are extremely high in the micro-
region (national average 48%, local 66% with great local differences), in spite of the
traditional predominance of grazing the ratio of the grass fields in the region is average
nowadays (Fig. 8). The conversion of pastures into plough fields continued still in the
last years as well which process is not appropriate with the natural conditions this is
proved by the high share of waterlogged areas. According to the village administrator
10-20% of cultivated areas are waterlogged. The area of fruit and vegetable gardens is
much less than the national average in spite of the considerable growth during the
socialism and during the 1990s when the vegetable growing especially the cucumber
which was called the “gold of Rdbakodz” was significant.

Share of plough fields %

[138-48
[49-63
W4 - 70
W7 -77
M 7s-88

Figure 8. Share of plough fields in the micro-region (source: hitp://www.takarnet.hu)

Discussion

For a complex and effective rural development it is important to consider the
landscape conditions and functions as well. Analyzing the landscape functions, next to
different social and economic factors helps to support sustainable development of rural
regions. Especially the agriculture and tourism are the main economic sectors which are
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affected by the natural and cultural endowments. To preserve the population of rural
regions it is important to fulfil the various social needs as well (profitability, recreation,
aesthetics, etc.). As the human society is also just a part of the nature maybe the most
important constraints limits are the aspects of environmental sustainability.

Through indicators we analyzed the habitat, information and carrier functions of the
landscape in both landscape units in the micro-region of Csorna and in both cases we
revealed imbalances. The cobweb diagram (Fig. 9) shows the level of different
landscape functions in the analyzed region.

Cultivation function O Hansag, Tékoz
5

B Rabakoéz

Cultural-educational function Habitat function

Recreational function Aesthetic function

Figure 9. Level of landscape functions in the micro-region of Csorna

The micro-region is comprised of two major landscape units. One is Hansdg and
Tokoz which still preserved and bear the values of the former vast marshland and which
landscape’s majority is under nature protection (so the habitat function has got
relatively high value). The analyzed indices have shown that for the region the natural
values mostly mean land use restrictions and the population can not really enjoy the
benefits (recreation, rural tourism, agri-environmental compensations) so the
recreational services are inadequate, under average. In spite of the high rate of the
nature protection areas the natural values do not appear as attractions even among the
unique landscape values are not listed because of the nature protection status and there
are just few possibilities (study trails, exhibitions) for publicity, so the level of cultural-
educational services is inadequate. It would be important to list natural landscape values
in the protected areas as well in spite of the current practice. The ratio of cultivated
areas in spite of the high rate of protected areas is extremely high (in cobweb diagram
the cultivation function above average). In order to avoid the damages of farmers
because of the high rate of waterlogged areas it would be important to increase the share
of pastures and forests in the low lying areas. Looking at the landscape aesthetics the
protected areas are of high value but in the cultivated areas especially plough fields, the
landscape is monotonous (so the aesthetic function got medium value in the cobweb
diagram). So the planting of elements of mosaic like and the traditional landscape such
as vegetation along canals, forest belts, trees and greater areas of pastures should be
enhanced. The second part of the micro-regions is Radbakdz which can be characterized
by high intensity of cultivation. Here the enhancement of ecologic values and services
are important so the habitat and information (aesthetics, recreation, education) services
are inadequate so these should be developed. In Hansidg and along Réaba the
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development of ecotourism has possibilities in Rdbakoz the agro-tourism. The rural
development strategies in the region should focus on adjusting the land use forms to the
landscape conditions and fulfil the needs of the society.
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