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Abstract. �he ai� of this contribution is an atte�pt on landscape diversity expression by the quantitative �ethods in 
the fra�ework of real spatial units. We ca�e out fro� the statistical �etrics as Shannon diversity index, equitability and 
do�inance. �he understanding of the spatial and te�poral land use changes is principal ob��ective of the landscape evolution 
in the hu�an i�pact conditions. 
�he spatial structure of individual landscape ele�ents and their attributes corresponds with other landscape categories 
at different hierarchical levels and scales. Landscape diversity presents significant and synthetic landscape category of 
landscape ele�ents interactions expressed on the basis of statistical �etrics. �his contribution is an atte�pt to better 
understanding of the evaluating i�portance on the landscape ecology researches in the �ountains catch�ents. �he �icro-
catch�ents as ele�entary spatial and operating units are considered in this case. On the other hand �icro-catch�ents 
present a relative closed �orphodyna�ical and hydrological landscape units with individual land use develop�ent. For the 
assess�ent of the diversity we can use the Shannon’s index of diversity, index of the evenness and index of the do�inance. 
Finally we focused on changes i�portance of selected ti�e levels.  
We can approve the statistical �ethod in the relative varied �ountain landscape between �ribeč �ts. and Pohronský Inovec 
�ts. with specific for� of utilisation. �he research area presents an archaic dispersed settle�ents type of the �ountain 
regions in the West Carpathians developed in different social-econo�ical conditions as known. �he land cover arrange�ent 
and land use changes concern the 159 years – 1843-1955- 2002.

key words: landscape changes, landscape diversity, Shannon  index diversity, t-test

Introduction
�eter�ination and evaluation of the landscape diversity and biodiversity represents i�portant process of the 
landscape changes and its ele�ents research. Shannon diversity index (S�I) is generally accepted �ethod to 
obtain basic infor�ation about ti�e and space changes in land use. Petrovič (2005) applied S�I calculation on 
�icro river-catch�ents while assessing the dyna�ics of �ountainous landscape changes. �he originality of this 
approach is in viewing the �icro river-catch�ents as basic operative spatial entities that has stable borders, 
create structural, hierarchic syste� of the area and by its location and �orpho�etric attributes deter�ine 
atrophic activities directly or indirectly. �he diversity index allows relatively large scale of the interpretations 
and at the other hand re�ains the proble� of ob��ective assess�ent of changes i�portance that happened 
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in the area. �he deter�ination of the diversity change has great value for the knowledge of the ecosyste�s, 
habitats, because it reflects indirectly the intensity of socio-econo�ical activities on the landscape. F��ellstad 
et al. (2001) showed the i�portance of positive interactions between bird species quantity and the landscape 
diversity and heterogeneity. �hey also pointed out that the a�ount of the plant species and the spatial unit 
correlated with heterogeneity values and not the landscape diversity. So the landscape changes interpretation 
beco�es interesting for nature conservation �anage�ent. 
�o solve the approxi�ation of ob��ective assess�ent landscape diversity changes we e�erge fro� �ethodic 
proceeding described by �agurran (1988) and applied by (Cheng, Jan 2000). �uthors presented the proceeding 
of statistical analysis use - t-test for changes i�portance for forest landscape as the consequence of road 
building and wood logging. 

The study area delimitation and location 

�he area of the interest consists of cadastres: Jedľové �ostoľany, �alá Lehota and Veľká Lehota. �hese villages 
are situated on north-west border of protected landscape area Ponitrie. �he overall extent of the area is 6 874,9 
ha and the range of vertical levels is fro� 317 to 815 � above seal level. 
�he location of these villages within Slovakia is relatively central. Jedľové �ostoľany belongs to Zlaté �oravce 
district and �alá and Veľká Lehota to Žarnovica district. �he location in Nitra and in Banska Bystrica regions 
integrates this area into the periphery areas for� the society develop�ent point of view. 
Considering geo�orphology classification of Slovakia (�azúr, Lukniš 1978) this area is situated on the contact 
zone of two different geological-geo�orphologic territories: Slovak Central �ountains (Pohronský Inovec) and 
Fatra-�atra territory (�ribeč), sub province Inner Western Carpathians. 
�entioned villages belong to the dispersed settle�ent. �here are five areas of dispersed settle�ents, while area 
of the interest is situated in Nova Baňa area. �he dispersed settle�ents were for�atted as the consequence of 
the �ining, logging, charcoal producing, carrier’s trade, glass�aking and pasturing (Petrovič 2002).  �he ter� 
“štále” is defined by Stránska (1966) in the connection with central Slovakian Ger�an inhabitants’ ter�inology 
that ca�e to Slovakia with �ining develop�ent in 14th century.  Ger�an i��igrants called their seasonal 
residences “stande” and Slovakian “štále” were also seasonal residences at the beginning. 

Met�odics

We followed L�N�EP �ethodics (Ružička 2000) for landscape analysis and landscape structure ele�ents, where 
we divided landscape ele�ents with the regard to spatial specification and ai� of the work. �he�atic �apping 
was pursued in �rcGIS �ethod “on screen”. �he underlayer was co�posed of historical and topographic �aps 
and ortorectified aviation photographs transfor�ated into standard pro��ection of topographic �aps. Outco�es 
of the �apping were verified by field research and interviews with local experts and users.  
�he �anage�ent of the �ountain catch�ents is based not only on the hydrological but on the integrated one 
too. In the first step the landscape-ecological �ethods of secondary landscape structure changes enter to 
synthesis and evaluation processes. �he ai� of this step is quantitative diversity expression of the intensity 
changes in the fra�ework of �icro-catch�ents syste�. 
�he base of this theoretical concept is the landscape understanding as hydrologic-�orphodyna�ics syste� with 
exact �icro-catch�ents arrange�ent in the high detailed scale. �ethodically we followed to �iklòs, �iklosowá 
(1987a, b, c), �iklòs, Hrnċiarová, �ozová (1989), Nagasaka, Naka�ura (1999) and Hreško, �ederly, Halada 
ey al. (2003). In the sense of hydrology and �orphodyna�ic gradient are individual catch�ents of study areas 
consequently classified: initial (source or upper strea�) catch�ents,  transiting (�iddle strea�) catch�ents and 
ending (down strea�, �outh) catch�ents.
�he source of spatial infor�ation of the landscape structure ele�ents is aero i�ages interpretation (year 2002), 
topographical �aps analysis (year 1956) and the historic �ap analysis (year 1843-45) realized in the detailed 
scale.
We chose the Shannon’s index of diversity for the catch�ents´ landscape ele�ents diversity evaluation.  �his 
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index ad�its to co�pare different landscape units or co�pare different ti�es horizons.  �he Shannon’s diversity 
index quantifies landscape diversity in the nu�ber of different patch types and the proportional area distribution 
in patch types. �he Shannon’s diversity index grows with the growth of different patch type nu�ber or with the 
growth balanced proportional arrange�ent area between groups of the ele�ents. �he �axi�u� of Shannon’s 
index for exact nu�ber of ele�ent groups will be in case of all ele�ents groups in si�ilar representation.  
�he Shannon’s index is defined: 

where:  n - nu�ber of ele�ent types; 
 Pi  - area proportion in ele�ent –i

�he results of Shannon index of present landscape structure ele�ent diversity gave us three catch�ents 
categories (H´> 1,0; 1,0 <H´< 0,5; H´< 0,5). �he value of Shannon index grew with ascending nu�ber of spots 
and/or with ascending balance of proportional distribution of the area a�ong the group of spots.

Results

Petrovič (2005) in 2003 characterized 8 basic groups of landscapes ele�ents. �he largest area is occupied by 
group of forest and non-forest vegetation ele�ents – 60% of the area. �he second largest area is the group of 
persistent grassland vegetation ele�ents – 26% and i�portant group is also agricultural growth ele�ents. 2% 
of the area is occupied by group of urban, recreational and traffic ele�ents. �he �ost intense use of the area 
in 1956 was due to agricultural use, the group of agricultural growth co�posed 18 % of the area, the group 
of persistent grassland vegetation ele�ents 28%. On contrary the group of forest and non-forest vegetation 
ele�ents co�posed only of 49% of the area.
In years 1843-45 the group of forest and non-forest vegetation ele�ents had the greatest span in history 
– 76% of the area. �he group of persistent grassland vegetation ele�ents expropriated 14% and the group of 
agricultural growth 9% and urban areas 1% of the area.
In 1843 -45 the highest proportion on the catch�ents (43%) was classed in category with the highest diversity 
index (H´>1,0) that is in contrary with the highest proportion of forest in the area. �his value was influenced by 
identification of relatively large nu�ber of urban units in historical �aps (also in re�ote places for�s), which was 
connected with far�ing �anage�ent in their neighborhood and by higher nu�ber of differentiated ele�ents of 
the landscape structure (fig. 1a). �hese settle�ents were bound to water sources and �ost of the� were found 
in source-spring �icro catch�ents. �l�ost the sa�e proportion (42%) is occupied by catch�ents of diversity 
index (1,0 <H´< 0,5). �his balance is conditioned by large proportion of persistent grassland vegetation in forest 
that were used as pastures and intensively used as agricultural land, which were localized �ainly in catch�ents 
with flow position. �lso catch�ents with the lowest diversity index H´<0,5 were localized in this position. �hese 
represented 12% of study area catch�ents.    
Considering the diversity of the catch�ents, year 1956 (fig. 1b) was the best. 60% of the catch�ents reached 
the value H´>1,0 likewise in 1843-45 these were catch�ents with source-spring location, but also catch�ents 
with flow position. �ll settle�ents are situated in these catch�ents. Great influence on such distribution has 
the value of agricultural ele�ents that occupied the largest area in history. 30% of catch�ents have the �iddle 
value of landscape diversity, �ainly with flow localization. On contrary the lowest diversity value (H´< 0,5) have 
only 10% of catch�ents, that are situated in extre�e location and are of source-spring location.   
In 2002 (fig. 1c) catch�ents with H´< 0,5 index represent 33% with �ainly forest vegetation with couple of areas 
of extensive �eadows. Second category with values 1,0 <H´< 0,5 consists of 40% catch�ents do�inated by 
forest and non-forest vegetation with areas of grasslands vegetation as well. �he highest valued catch�ents 
H´>1,0 represent 28% of the area, where ele�ents of urban, recreational areas and �osaics of agricultural 
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ele�ents with grasslands are situated. In this category it is evident that forest and non-forest wood vegetation 
is suppressed by hu�an �anaged ele�ents. �he highest diversity index was confir�ed in ending – estuary 
localization, that anthropic land use represented by �osaic of rural settle�ents with concentrated and dispersed 
build-up area with texture of agriculturally used land and forest seg�ents. 
�he index values of evenness and do�inance have been calculated also for the year 2002 for which the �ost 
accurate data were available. �he highest index of equitability was found in �icro-catch�ents with ending 
(outfall) position where the land utilisation is represented by a �osaic of rural settle�ents with concentrated and 
dispersed housing as well, co�bined with a texture of agriculture land and forest seg�ents.
�he Shannon’s diversity index and index of the evenness are the biggest on the �icro-catch�ents with the 
�outh down-strea� parts, which present �osaic rural settle�ents with concentrated and dispersed housing 
and fra�ed agriculture and forestry land seg�ents.
�he index of the do�inance �urner, Gardner, O´Neil (2001) has range fro� 0,22 to 0,96. �o the category with 
value to 0,45 taking 29 % areas of �icro-catch�ents. In the category 0,45–0,75 (41% areas of �icro-catch�ents) 
present areas with unifor� representation landscape ele�ents increase ele�ents of rural settle�ents. �nd on 
the end, �icro-catch�ents with value index of the do�inance over 0,75 on the 30% area are using how forest 
and non-forest tree vegetation.
We have �easured the sa�e variable – Shannon index of diversity repeatedly, over three periods of ti�e, in 
years 1843-45, 1956, 2002. �escriptive statistics of Shannon indexes are presented in table 1. �he �ean of the 
Shannon index of diversity in the year 1843-45 equals 0,850165, in the year 1956 is 1,145410 and in 2002 is 
0,704578. Standard deviation of Shannon index in the year 1843 equals 0,315078, in the year 1956 is equal to 
0,524533 and in 2002 is 0,376814. �he �ean of Shannon index in 1956 is higher then in 1843 and higher then 
in 2002.  Box plots (fig. 2) of variables SH�N1843-45, SH�N1956, SH�N2002 illustrate those differences. 
�o analyze this data set, we perfor� a within–sub��ects (repeated �easures) analysis of variance. �he assu�ptions 

a) b) c)

Fig. 1. Shannon’s index of diversity for the catch�ents´ in the year: a) 1843-45, b) 1956, c) 2002

�able 1. �escriptive statistics

Variabl�e Mean Standard Devia-
tion

Shannon index of diversity 1843-45 0,850165 0,315078

Shannon index of diversity 1956 1,145410 0,524533

Shannon index of diversity 2002 0,704578 0,376814
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Fig. 2. Box plots for the variables: Shannon index diversity 1843-45, Shannon index diversity 1956 and Shannon index 
diversity 2002

if this analysis - the nor�ality distribution of dependent variables and the ho�ogeneity of variances, we need not 
try because the sa�ple size n = 83 is large and the sa�e for all variables.
�o analyze this data set, we perfor� a within–sub��ects (repeated �easures) analysis of variance. �he assu�ptions 
if this analysis - the nor�ality distribution of dependent variables and the ho�ogeneity of variances, we need not 
try because the sa�ple size n = 83 is large and the sa�e for all variables.
the null hypothesis for the procedure is that the variables shan 1843-45, shan1956, shan2002 contain 
samples drawn from the populations with identical means, that is, there is no effect of the factor 
– time.
�ssessing the significance of the effect of ti�e we have used a univariate test.
�he repeated �easures �NOV� results are obtained in table 2.

�able 2. Results of the �NOV�

�he value if statistics F = 85,3455 and p value = 0,00, hence the null hypothesis is re��ected; at least two 
population �eans are unequal. By post-hoc tests results (tab. 3) - shows the �atrix of p values (significance 
levels) for the respective pairs of �eans, displayed in the colu�ns and rows of the spreadsheet.), every two 
sa�ple �eans are significantly different fro� each other because all significance levels are less then 0,05.
�he sa�ple �eans with 95 % confidence intervals are i�age in the figure 3.
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Conclusion

�he analysis of the landscape changes is very i�portant for the viewpoint of natural and socioecono�ic 
processes, their dyna�ics, causes and stability of present state of study area, but �ostly for possible trends 
of further develop�ent (Feranec, Oťahel, 1995, 2001; Boltižiar, 2003, 2004; �o��ses, 2004; Olah, 2003 a, b; 
Olschowsky et al. 2006).
�ny change in ti�e and space in landscape structure participates through backwards interactions in influencing 
the course of energy and �aterial flows as well as other characteristics of the landscape (Lipský, 2000).  
�he ai� of the work is to characterize landscape changes with dispersed settle�ent. �ispersed settle�ent is 
specific landscape ele�ent in Slovakia. �he character of the establish�ent and develop�ent of this specific 
for� of the settle�ent were conditioned by particular social conditions. �he study area consists of Jedľové 
�ostoľany, �alá Lehota and Veľká Lehota cadastres. �hese three villages are co�posed of the village centers 
and 32 individual parts – štále. In the work we present the dyna�ics of the landscape changes in three ti�e 
horizons (years 1843-45, 1956 and 2002). 
�he presented �ethod of the landscape diversity evaluation in the upper-strea� location Žitava River suggested 
on the legiti�ate using of �athe�atically-statistically �ethods for the research of evolution and present state of 
the fluvial �odeled �ountains landscape. �he result of the paper is catch�ents classification of the ele�entary 
hydrological-�orphodyna�ical ele�ents on the base of the Shannon’s diversity index and index of the evenness. 
�hese indexes help to the ob��ective assess�ent areas and to the processes the for�ation of the �anage�ent 

�able 3.   Post-hoc co�parisons of the �eans

Fig. 5.  �he �eans and the confidence intervals
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catch�ents strategy with respect to the character present land use and representation of landscape ele�ents.
�-test analysis allows evaluating statistical i�portance of the change of two groups of �iddle values. �he t-test 
�ethodic was applied on investigating the difference i�portance of diversity index counted fro� catch�ents that 
are deli�itated by the ridge and talweg syste�, respectively fall line. Catch�ents were classified by Shannon 
index values of landscape ele�ents in years 1843-45, 1956, and 2002. �eter�ined results of diversity indexes 
were processed by professional statistical software 5.5 and with the use of t-test for dependent sa�ples. 
Presented area of dispersed settle�ent has its peculiar cultural, historical and natural values that are the i�age 
of the life and activities of �en in difficult �ountainous conditions. Considering present develop�ent trends 
these settle�ents could di�inish and thus we should pay attention to the� and try to find the conclusions to 
preserve these historical landscape structures that are do�inant in this region. 
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Abstract. �he basic goal of the paper is to present a �ethodology of the �ultifunctional evaluation of the agricultural 
landscape. �he �ethodology was applied on the study area �rnava region - this is a typical intensive exploited agricultural 
landscape. Evaluation of the selected area showed, that this area has �any functions that are co�ple�ent or have influence 
on other functions of the area. Synthesis of all of the functions of the selected area created �utual co�bination of the collision 
of the function’s, which can be divided into three �ain groups: �onofunctional, difunctional and polyfunctional areas. 
We have created 68 collision areas in total. Within the first group we selected 11 subtypes, within the second group we 
selected 32 subtypes and within the third group we selected 35 subtypes. Ecological stability of this area was �ainly 
influenced by a hu�an activity and caused �any proble�s which need to be corrected or the negative i�pact needs to be 
lowered. �gricultural landscape has �any other functions which shouldn’t be ignored; otherwise it will cause the destruction 
or de�otion of the landscape. �he docu�ent presents the results fro� this study area.

key words: �ultifunctional landscape evaluation, collision function, �rnava region

Introduction

�n agricultural landscape has undergone through �any changes which continue although nowadays. It has 
been tried to rectify the�. �he ob��ective of this article is to present �ultifunctional evaluation of the agricultural 
landscape on a �odel area of the �rnava district.
� landscape has �any functions that influence each other, substitute or co�ple�ent other functions. It can be 
seen on a �odel area of the �rnava district, where a �ultifunctionality has been evaluated.  �ultifunctional use 
of agricultural landscape is based on hu�an needs. �evelop�ent of the agricultural landscape gets along with 
agricultural soils, which is characterized by the production of bio�ass.

Met�od

�n integral approach was i�ple�ented for the evaluation of �ultifunctional utilization of the agricultural landscape. 
Landscape has been considered to be a geosyste� which consisted of abiotic, biotic and socioecono�ical 
ele�ents of the landscape. �eystone for the �ethodic process was the L�N�EP �ethodology {Ružička, �iklós 
1982) �odified for the needs of the evaluation of the �ultifunctional utilization of the landscape. �his process 
consisted of the following steps:
1. Analysis – ob��ective of the analysis was to evaluate the landscape functions in selected area based on the 
properties of the particular landscape co�posing ele�ents. We used analysis of the current landscape structure 
and positive socioecono�ical pheno�enon to deter�ine functional exploitation of the landscape.

Klasyfikacja krajobrazu. Teoria i praktyka. Problemy Ekologii Krajobrazu. 2008, t. XX. 349-355. 
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2. Synthesis – created upon para�etric synthesis of the two basic functional types – functional types results 
fro� the current landscape utilization and fro� the functional types resulted fro� the positive pheno�ena. 
Synthetic �ap of the �ultifunctional utilization of the agricultural landscape – collision of the �utual functional 
types was the outco�e. Every code on the �ap represents a selected co�bination of functions on the area.
3. Evaluation – ai� of evaluation was to evaluate �utual co�bination of the functional exploitation of the area 
and to create types of the �ultifunctional utilization of the landscape. Selected functional types were divided 
into three following groups:
1. Mono��nctional� areas,
2. Di��nctional� areas,
3. Pol�y��nctional� areas.

Characteristic of the study area

Study area represents �rnava district which is characterized as an exa�ple of agricultural utilized area. �rnava 
district is located in the western part of Slovakia. It consists fro� 45 rural villages and 1 urban residence �rnava, 
which is a centre of the �rnava country.
Fro� a geo�orphological point of view this area consists of two basic geo�orphological units – �anube lowland 
(part �rnava upland and �anube flatland) and Carpathian �ountains. Central area, it �eans central and southern 
part for�s �anuba lowland. Carpathian �ountains for� the north western border of the study area. Záruby (768 
� a.s.l.) is the highest point of this area, the lowest point of the area (130 � asl.) is the outflow of the river Váh 
near the village Šúrovce (Izakovičová et al, 2005).

Application on the study area

Basic for the evaluation of the �ultifunctional land use creates:
- �ap of the current landscape structure
- �ap of positive socioecono�ical pheno�enon

current landscape structure

Based on the current landscape structure we can see an actual situation of the land use on the study area, it 
�eans we can see the actual functional use and functions resulting fro� the exploitation of the land. In the area 
of interest we surveyed following ele�ents of land use:
• Forest vegetation – total area of the forest vegetation is 13 190 hectare, it �eans 17,7% of the total acreage 
of the district. In the northern part of the study area, there is located i�portant habitat protected landscape 
area Carpathian �ountains – protected landscape area. Other forests, located near protected landscape area 
Carpathian �ountains have only protective function, or a special deter�ination.
• Non-forest woody plants – represented by line-woody plants and holding coves. In the residential environ�ent 
represented by distorted half natural ele�ents – parks, graveyards and other residential vegetation.
• �rea of the per�anent grassland is 1 524 hectare, it represents only 1,87% of the total study area. Villages 
located on the foothill of the Carpathian �ountains are characterized by changing grassland and forest areas.
• �o�inant position acco�plished agricultural soils and per�anent crops with an area of 53 107 hectare, it 
represents 71,6% of the total area. �gricultural soils are characterized by large unified block areas, where 
�ostly sunflowers, swedish turnips and corn is being produced. � part of the area is represented by vineyards, 
gardens and fruit groves, s�all unified block areas of arable land that represents �osaic structures.
• �rea of the water courses and water surfaces is 1 080 hectares, it �eans 1,46% of the total study area. �o 
water ecosyste�s we range water courses and water reservoirs. River network is represented by the river 
Váh and the upper part of Horný �udváh and other s�all rivers and its inflows (Blava, Gidra, �rnávka, Parná, 
Ronava, �rupský potok, �rupica, �ubovský potok, S�olenický potok, S�utná, Podhá��sky potok, Bohatá) and 
also �anivier canal, which takes away waste water fro� the nuclear power plant in Jaslovské Bohunice. �his 
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area is also characterized by its extraordinary water reservoirs that are used for retaining of overflowing water 
in ti�e of �oderate and high water flow and its consecutive use depending on the de�and. Water reservoirs 
described: WR Buková, WR Suchá near the village Suchá nad Parnou, WR Boleráz, WR Horné Orešany, WR 
�ubové between the village �olné �ubové and Horné �ubové and WR Ronava near the village Voderady. In 
the local part of the district town �a�enný �lyn are located �rnava ponds.
• Residential and technical ele�ents occupy 5 417 hectares it �eans 7,31% of the total area of the district. In the 
�odel area rural residential ele�ents have do�inant position, with �ainly agricultural production preferences. 
Industrial production is centralized in the district town �rnava. Best – known industrial areas are the nuclear 
power plant Jaslovské Bohunice and car factory Peugeot.
Based on the analysis of the ele�ents of the landscape use we deter�ined following functions of the agricultural 
landscape:
- agricultural – productive connected with the production of cereals, fodder crops, in so�e cases technical crops 
on arable soils,
- �eadow – grassland far�ing function connected with the far�ing on per�anent grasslands,
- forest �anage�ent function connected with econo�ic activity in forest ecosyste�s,
- recreational – productive function connected with winegrowing, gardening, fruit grove, this function is �ainly 
ai�ed on the own needs of the residents,
- recreational function focused on the recreational area and recreational sub��ects of the area,
- residential – ad�inistrational function represented by residential areas and service areas,
- far�ing – productive function resulted fro� the position  of far�s in specific area,
- industrial – productive function connected with industrial production of the particular industrial �anufactures.

Positive socioeconomic phenomena 

Slovak law Nr. 543/2002 related to the nature and landscape protection deter�ines spatial protection of the 
nature. In the �odel area there occur following categories of the protected areas, which were taken over fro� 
the study of integrated landscape �anage�ent II. (Izakovičová et al. 2005):
• Protected landscape area – Carpathian �ountains
• Protected areas in the 4th and 5th protection level: P� Všivavec, P� �rnavaer ponds, P� Vlčkovský há��, NR 
�lokoč, NR Buková, NR Skalné okno, NR Čierna skala, NR Lošonský há��, NR Bolehlav, NR Slopy and NR 
�atarína, NR Záruby and NR Hlboča, PP Ľahký ka�eň, PP Čertov žľab and PP Vyvieračka pod Bacharkou, 
NPP �riny
• Northern part of Carpathian �ountains near Pezinok identified as S�UEV 0267 – it’s an area proposed to be 
protected because of the protection of biotopes, which have european value – Carpathian and Pannonian oak 
– hornbea� forests (91GO) and inaccessible cave for�ations.
• Buková – identification code S�UEV 0268 – area is significant in ter� of occurrence of �olinia �eadows, 
lowlands and foothills shafts �eadows and ani�al species which have european value for exa�ple Euplagia 
quadripunctata, Lycaena dispar, Vertigo angustior and river otter.
• Nad vinica�i – identification code S�UEV 0277 – the reason for the protection is the appearance of xerophilic 
herbaceous and scrub vestures on a calcareous soils. �he appearance of Orchidaceae and appearance of 
Hi�antoglossu� caprinu�, which has european value.
• Brezovské �arpaty – identification code S�UEV 0278 – the reason for the protection is appearance of species 
of plants and ani�als which has european value, for exa�ple: Pulsatilla grandis, Dianthus praecox subsp. 
lumnitzeri and also Myotis myotis.
��ong protected birds areas that appears in the �rnava district we count also this 3 areas: Carpathian �ountains, 
Pusté Uľany – Zeleneč and �rnava ponds. Special function in the area of interest has ga�e preserves and 
autono�ous peasantries, which are ai�ed at the intensive ani�al preservation in closed area. Protected are 
genetic resources, special locations with special treat�ent that can subserve different function, for exa�ple also 
for spatial syste� for ecological stability (Izakovičová et al. 2001). Far�ing operations are adapted on hunting 
�ethods with special focus on protection of so�e species and leads to �ini�izing of the negative ani�al 
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i�pact on forest. In the study area of interest there are located two peasantries - cadastral area of the village 
Brestovany with total area of 126, 18 hectares and in the village Slovenská Nová Ves with area of 803 hectares 
(Izakovičová et al. 2005). 
��ong protected areas we can also include ele�ents of territorial syste� of ecological stability (�SES). In 
the study area there were set apart following ele�ents of the regional territorial syste� of ecological stability 
(Izakovičová et al, 2001):
* 1 supraregional biocentre – forest Biele hory, with its core parts RBc Buková, RBc Záruby, RBc �lokoč, RBc 
Čierna skala and RBc Hlboča;
* 14 regional biocentres – RBc Slopy – �obrá Voda, RBc Orešany, RBc water reservoir Boleráz, RBc Suchá nad 
Parnou, RBc �rnavaer ponds, RBc Boleráz, RBc Šarkan – �olná �rupá, RBc Horná krupá – Horný Há��, RBc 
Podhá��, RBc Brestovianske há��e, RBc Voderady, RBc �rižovanský há��, RBc Vlčkovský há�� and RBc Šúrovce;
* Supraregional biocorridor, linked to the botto� land of the river Váh, leads through the border of this area in 
its southern part;
* Biocorridors regional buffer relevance are linked �ainly to the water path of the rivers and ecotone zones, 
sort of forest-forest free area. Following regional biocorridors fall into this group: RBk Carpathian �ountain, 
RBk �rnávka, RBk Gidra, RBk Parná, RBk Blava, RBk �udváh, RBk �rupánsky potok, RBk �erňa, RBk 
Pod�alokarpatský and RBk Ronava.
Fro� the perspective of nature resources protection:
• Protection of soil resources – on the selected area there are located soils with the highest quality and the 
highest soil fertility with very high productive potential – Chernoze�s, �ollic Fluvisols,Haplic Luvisols and 
Fluvisols �hese soils are used for intensive agricultural production.
• Protection of water resources – in the area are located surface water resources and groundwater resources:
- surface water resources – rivers i�portant for water �anage�ent: Váh 4-21 01 038, �olná Blava 4-21-16-002, 
�rupský potok 4-21-16-003, �rnávka 4-21-16-011, Parná 4-21-16-023, Gidra 4-21-16-036, Horná Blava 4-21-
10-033, Podhá��sky potok 4-21-16-030 a Horný �udváh 4-21-10-009 (according to the regulation of the �inistry 
of the Environ�ent Nr. 211/2005),
- groundwater resources – resources i�portant for water �anage�ent located in �obrá Voda – source Hlávka 
and source Pod �ariášo� with spring – discharge of 100,0 l.s-1, �echtice – water well �8-�11 spring – discharge 
of  230,0 l.s-1, �rnava-Bučianska cesta – st. S–1,2 spring discharge 73,0 l.s-1 a st. S–3, RH–1 spring discharge 
of 40,0 l.s-1, �rnava–Šelpice–Fľaky – st. NV–2 spring discharge 30,0 l.s-1, �rnava-Biely �ostol –st. H�L–1,
• Protection of forest resources – on the area of �rnava district there are located special deter�ined forests, 
protective forests, and protected area Carpathian �ountains, these resources are protected by the Slovak law 
Nr. 326/2005 about forests protection. �otal area of the protected forests is 2 006,24 hectares and the total area 
of special deter�ined forests is 566,82 hectares.
• Protection of �ineral resources – this area is used as a �ining area for building �aterials as well as decorative 
bricks and also natural gas. For exa�ple Buková, �echtice, Lošonec, �rstín (building �aterials), Boleráz (loess 
loa�), �obrá Voda (peat – low �oor).
Based on the analyze of positive socioecono�ical pheno�enon following functions in the area has been set 
apart:
- ecostabilizing represented by the ele�ents of the landscape syste� of ecological stability
- nature-protective represented by the protected areas
- forest-protective represented by the protective forests which have ecological functions as well as special 
deter�ined forests which have environ�ental functions
- water �anage�ent function represented by the significant water resources
- �ining function represented by the �ining of �ineral resources which appears in the area of the �rnava 
district.
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Results

Synthesis of the listed functions created �utual co�binations of collisions of these functions; we divided into 
three basic types: �onofunctional, difunctional and polyfunctional areas. In the area we detailed 68 collision 
areas in total. In the first group we detailed 11 subtypes, in the second group 32 and in the third group we 
detailed 25 collision areas (fig. 1, 2). 

Fig. 1. �ap of �ulti-functional landscape evaluation of the �rnava district
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�istrict �rnava is a typical agricultural intensively utilized landscape with �ainly agricultural - vegetable 
production function.  
Created single functions are not the only one result of this docu�ent. �hey are tied together with function that 
are causing collision in the interests and causing environ�ental proble�s. �hese functions are �ostly causing 
threats of the ecological stability of the existing area as we can see for exa�ple on productive-ecological function, 
agricultural-productive-�ining function or agricultural-productive-ecostabilizing function. �hese functions invade 
ecological stability and also they are causing change of the agricultural used landscape to a �onofunctional 
landscape which is weakened against pests. When we are talking about �ining, it is causing collision in 
the protected areas and �ining of the �ineral resources. �o�inant in this area is the pollution of soils fro� 
percolation of propellants, soil co�paction; bad landscape aesthetics for exa�ple protected area Carpathian 
�ountains. We register appearance of water �anage�ent-recreational function, recreational-productive-water 
�anage�ent function, recreational-productive-ecostabilizing function, which are causing disorganization of 
hydrological regi�e, increase of pollution. It can endanger and pollute water sources. Recreation is causing 
increase of noise level, traffic intensification, vegetation treat down, eventually ani�al intrusion or devastation 
of fauna and flora.  
Further we can �ention forest protective-�ining function, forest �anage�ent-productive-landscape function, 
forest �anage�ent-productive-water �anage�ent function. �pplication of che�ical substances is causing 
devastation of genetic resources, increase of erosion and occupancy of high quality soils, water resources 
pollution and disorganization of the stability of the selected area. 

Conclusion

Evaluation of the �odel area of the �rnava district showed, that the selected area is intensive agricultural used 
landscape. It also showed that so�e function created co�binations of functions which cannot exist in real 
landscape. �hat is why we create this kind of evaluations to prevent unreasonable collisions of interests and to 
solve discrepancies �ore easily. For exa�ple so�e factitious bio-centre and bio-corridors are established to 
increase ecological stability of the selected area and they also have aesthetic function that is needed for a hu�an 
to feel better in the surrounding landscape. Evaluation also shoved that landscape has �any co�ple�entary 
and influencing functions. For exa�ple this is also a way how to point out negative aspects or trouble of the 
area and if possible to repair, to stop or to soft in the beginning. I think this kind of activities should be extended 
to other interesting areas.
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