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Abstract: One of the active tools that increase the ecological stability of a country are projects related
to territorial systems of ecological stability (TSES). An important part of the elaboration of TSES
projects is also the evaluation of positive socio-economic phenomena (PSEP). Their evaluation is
important for the design of measures that will ensure its proper functioning. The PSEP enter, the
spatial system as elements that fulfill important ecological functions and help preserve the natural
resources, gene pool, ecological stability and diversity of the landscape. Therefore, it is necessary to
maintain their functions in the future. The theoretical and methodological basis for the evaluation
of PSEP within TSES is the LANDEP methodology. They are not unique in the area, and they
can occur in various combinations. Based on varied combinations of positive phenomena ensuing
from nature conservation, protection of water sources, forest and soil sources, mineral resources and
cultural or historical resources there are various types of territories with different landscape ecological
significance and different ecological stability. The resulting combinations are a limiting input for
the proposed activities and must be respected when processing ecostabilization measures within
TSES projects. The presented study presents a landscape ecological evaluation of socio-economic
phenomena of nature protection and natural resources in a project of the local system of ecological
stability which was developed for the agriculturally intensively used area of Dolny Lopasov. It
assesses the legal status of the territory and specifies and spatially expresses areas with different
representations of important landscape elements which come under legislative protection. Based on
the occurrence, abundance, character and combinations of PSEP occurring in the cadastral area of the
commune Dolny Lopas$ov, this specifies 8 degrees of landscape ecological significance. Significance
categories form the basis for the overall classification of the territory required for the processing of
TSES projects at the local level. The obtained results must be applied to the proposals of measures to
increase ecological stability, especially in the central and southern part of the cadastral area of the
commune Dolny LopaSov.

Keywords: local system of ecological stability; positive socio-economic elements; landscape ecological
importance; Dolny LopaSov community

1. Introduction

The issue of ecological stability assessment, whether in the form of building ecological
networks, green infrastructure or TSES, has a rich history. At the beginning of the 21st
century, there were at least 42 different eco-networking initiatives in Europe, seven of them
at national level (Boitani et al., 2007) [1]. According to Bu¢ek (2013) [2], the Czechoslovak
conception of TSES (Bucek, Lacina, 1984 [3], Michal 1992 [4], Bu¢ek, Lacina 1993 [5], Madéra,
2010 [6], Miklés, 2010 [7]) belongs to the longest applied methodology of creating ecological
networks. Already in 1985, the Institute of Experimental Biology and Ecology of the Slovak
Academy of Science, in cooperation with URBION, prepared the Ecological General of the
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Czechoslovak Socialist Republic, part of the SSR (Miklés et al., 1985) [8], an integral part of
which was the elaboration of the territorial system of ecological stability. The concept of the
TSES was approved in 1991. The concept contained the basic starting points of the TSES,
the criteria for their selection and the hierarchical level. In 1992, the first concept of the
General supra-regional TSES for the territory of Slovakia was prepared (Husenicova et al.,
1992 [9]). Following the General TSES, in 1996 a proposal for the national ecological
network NECONET (IUCN, 1996) was developed [10]. The NECONET proposal was
based on the concept of building a European ecological network, the so-called EECONET
(Jongman, 1995) [11], which was based on the Dutch concept of ecological networking.
EECONET was mentioned in Bennett (1991, 1995) [12,13], Colmenares at al. (1994) [14],
Salman (1993) [15], Gleichman-Verheijen (1994) [16], Stuffmann (1994) [17], Liro (1995) [18],
Horlings (1995) [19], Jongman et al. (2004) [20] and Ferranti et al. (2010) [21]. The NATURA
2000 network focused on the protection of habitats and representative species of plants
and animals in their natural environment, which also solves the problem of the nationwide
provision of ecological stability of the landscape and biodiversity.

Nowadays, the creation of territorial systems of ecological stability (TSES) in the
Slovak Republic is set by the legislative adjustment in Act No. 543/2002 Coll. [22] on
nature and landscape protection, as amended in § 2, paragraph 2, letter a), as a spatial
structure of interconnected ecosystems, their components and elements ensure the diversity
of conditions and forms of life in the country. The basis of this system is represented by
biocentres, biocorridors and interaction elements of supra-regional, regional and local
importance. The TSES also includes a proposal for a system of ecostabilization measures
aimed at the ecologically optimal organization and use of the landscape. At present,
regional territorial systems of ecological stability are being developed for 79 districts of
Slovakia, and local territorial systems of ecological stability at the local level mainly within
the framework of landscaping projects. Extension of the TSES projects then provides
important parts of the spatial planning documents which have the major goal of creating
appropriate conditions which increase biodiversity at the supra-regional, the regional and
the local level. The local territorial systems have a great importance for landscape ecological
stabilization because they form the densest national network which builds hierarchical
element levels (Bucek, 2013) [2]. The design of the local systems of ecological stability
(L-SES) is especially important in the agrarian sphere where TSES elements (biocentres,
biocorridors and interaction elements) contribute to an increase in the stability of intensively
used agricultural land characterized by often low vegetation. Here, the Dolny LopaSov
model design is a perfect example of appropriate L-SES processing in the agrarian landscape.
(Spulerova et al., 2020) [23]. L-SES are most often processed in scales of 1: 10,000 or 1: 5000.
L-SES represents a specific landscape ecological basis for the elaboration of spatial plans of
municipalities, settlement zones, as well as land readjustment projects.

From this aspect, the evaluation of PSEP is important in the identification of important
landscape elements, which not only increase the ecological stability of a territory but often
form the framework of the territorial system of ecological stability in the country. Equally,
knowledge of PSEP is important in the design of management measures, in which it is
necessary to incorporate the restrictions and limits arising from legislation on the protection
of nature, natural resources and the environment.

The aim of this paper is to present an evaluation of PSEP that enter the newly pro-
posed methodological process of creating a local territorial system of ecological stability
(Mikl6s et al., 2020) [24] which is based on the specification of landscape structures with
varying degrees of legislative protection, types of landscapes with different landscape
ecological significance and degree of ecological stability.

2. Materials and Methods
2.1. Socio-Economic Characteristics of the Commune Dolny Lopasov

Figure 1 highlights that the Dolny Lopasov community is part of the Piest'any district
administrative division in the larger Trnava region. The oldest recorded national settlement
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emerged in the Late Stone Age, and Dolny Lopasov is first mentioned in the 1934 ‘Lopasow’
document. The early inhabitants were engaged in agriculture, viticulture, fruit growing
and cattle breeding, and their fabric weaving included an embroidery workshop (Kol.,

2005) [25].
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Figure 1. Dolny Lopasov community location. Technical processing: Rakayova, R.

The current community cadastral territory is 2293.41 ha (Figures 2 and 3).
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Figure 3. Dolny Lopasov community (Moyzeova, 2020).

The community centre (48°34'37", 17°38/35"), however, is at 207 m a.s.l,, and the
Malé Karpaty Mountains/Trnavska pahorkatina Hill Land border runs along the 250 m
contour line (épulerové et al., 2020) [23]. According to data from the Statistical Office in
2020, 982 inhabitants lived in the commune, and Mazur and Luknis (1986) [26] record the
following study area geomorphological divisions: the Podunajska pahorkatina hill land
units and the Malé Karpaty Mouintain subunits; the Trnavska pahorkatina hills and the
Brezovské Karpaty Mountains and parts thereof. The Podmalokarpatska pahorkatina hill
land then forms the Trnavska Tabul'a. This table is dominated by Quaternary rocks with
the presence of terrace aluminous gravel sediments and loess clays. The Podmalokarpatska
pahorkatina hill land has Neogene aluminous to stony-aluminous weathering on karstic
limestones and the Brezovské Karpaty Mountains contain limestones and dolomites. In
terms of inclination, a slight inclination from 1-7° predominates the terrain, this then
increases up to 3° in the hill landscape, 7-12° towards the mountains and finally 17-25° is
the steepest inclination on the eastern slopes of Klenova hill.

The communal territory lies in the river Vah watershed with the 7.9 km Lopasov River
flowing through the studied territory. Figure 4 shows the modified watercourse in the built-
up areas, and Figure 5 highlights the natural river flow through the Trnavska tabul'a fertile
and agriculturally intensive landscape (Spulerova et al., 2020) [23]. Finally, the community
lies in the following three hydrogeological regions: (1) the Trnavska pahorkatina hill land
Quaternary and Neogene, and (2) the Mesozoic of the northern part of the Pezinské and
Brezovské Karpaty Mountains (Malik, Svasta 2002) [27].
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Figure 4. Lopasov Flow—modified watercourse (Moyzeova, 2020).

Figure 5. Lopasov flow—natural flow (Moyzeova, 2020).

2.2. Soil, Climate and Biota

The greatest percentage of communal soil types are 42.06% haplic luvisols and 24.85%
rendzics. The hill land has high-quality haplic with predominantly bonita soil, while low
quality rendzics predominately in the upland Malé Karpaty Mountain Forest ecosystems.
In addition, the Lopasov valley has fertile mollic fluvisols, and 80% is clay-loam medium-
heavy soil. There are also moderately deep forest soils, and deeper soils in intensive
agricultural areas.

The Dolny Lopasov area has both a mountain and lowland climate. This varies from
moderately warm to warm, and it enables growth of seven natural vegetation communities.
The highest at 65.3% is Carici pilosae-Carpinenion betuli oak-hornbeam forest, followed
by 14.74% Quercetum petraeae-cerris thermophilous and supra-Mediterranean oak woods,
6.78% Cephalanthero-Fagenion limestone beech forests, 5.17% woods in the mountains and
mountain foothills (Alnenion glutinoso-incanae, Salicion triandrae, Salicion eleagni), 2.19%
Neutrophilous beech forests (Eu-Fagenion) and the lowest at 0.2% is Thermophilous and
supra-Mediterranean oak woods (Potentillo albae-Quercion. Figure 6 depicts the community
landscape elements. These are dominated by agricultural crops which occupy 53.41% of
the area. Figure 7 then shows the scrub and tree vegetation at 40.32%.



Land 2022, 11,120

60of 18

Figure 6. Large-block arable land (Moyzeov4, 2020).

Figure 7. Tree vegetation (Moyzeova, 2020).

While urban, built-up and industrial areas occupy 4.28% of the communal territory, the
lowest at 1.49% consists of grasslands and outcrops, and the remaining 0.5% is sub-soil and
bare soils. The diverse landscape structure in Dolny Lopasov is characterized by a landscape
structure which provides favourable habitats for both vertebrates and invertebrates, and
especially for the species-rich Coleoptera beetles and plentiful butterfly species in the Little
Carpathian foothills (Malé Karpaty). Spulerova et al. (2020) [23] identified mammals in the
study area, and there are also amphibians and reptiles. The presence of common and rare
bird species is due to the majority of the communal area being in the protected bird areas
of the Malé Karpaty Mountains and Spa&iansko-niznianske pasture land.

2.3. Industrial Effects

There are no communal industries with significant negative effects on the environment—
only small craft operations such as carpentry and repair shops. However, the eastern edge
of the Malé Karpaty Protected Landscape Area (PLA) has a quarry with environmental
impacts of noise and dust. This combines with the network of overhead lines and wiring
which cause electromagnetic disturbance and consequent barriers to local birds and bats.
Underground lines further negatively affect soil distribution and consequently soil biota
ecology. Finally, the Dolny LopaSov agricultural cooperative for plant and animal pro-
duction in the southeastern part of the area produces cattle-breeding odour and increased
dust and noise during harvest periods. This is in addition to the potential water and soil
pollution from mechanization, fertilizers and excrement storage.
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2.4. Transport and Facilities

The main Dolny Lopasov transport corridor is the second-class road heading towards
Smolenice, Vrbové and the Bratislavan national capital. This is complemented by local
roads; and all of these form spatial barriers to biota migration. In addition, they also
burden the environment with associated noise, dust and lighting ill-effects, and road repair,
traffic fumes and dust from chemical applications during snow-bound winters all further
influence air, soil and water quality.

These, however, are compensated by the following communal facilities and benefits:
population size and friendliness; settled residential buildings; the presence of most civil
amenities, including its municipal office, two medical centres, a fire station, post office,
kindergarten and primary school, a cultural setting with a library and hall for folk activi-
ties (‘dom kultury’), two retail stores for food and necessary purchases, and appropriate
sites for sport, recreation and leisure. All built-up areas are barriers to animal migration
(épulerové et al., 2020) [23].

Table 1 lists the relatively high proportion of positive community socio-economic
factors. Our research into these factors centres on the territory’s combined published
information, legislative regulations and published scientific research.

Table 1. (a-h) lists the Dolny Lopasov positive socio-economic elements.

a: Elements of nature and landscape protection.

Category of Protected Area

(PA) Name Legislative Area in DL (Area PA) in ha
Protected Landscape Area Act No. 543/2002 Coll. Nature and 944.92 ha
(PLA); 2nd degree PLA Malé Karpaty landscape protection §18, y
. . (70,632.91 ha)
of protection §13—degree of protection
Act No. 543/2002 Coll. Nature and 9.07 ha
NR Lanc¢arsky Dubnik landscape protection §22, @ 6 71 ha)
Natural Reservations (NR) §15-16—degree of protection ’
5th degree of protection Act No. 543/2002 Coll. Nature and
NR Pod Holym vrchom landscape protection §22, 12.63 ha (12.63 ha)
§15-16—degree of protection
b: NATURA 2000.
Category Name Legislative Area in DL (Area PA) in ha
Decree of the Ministry of the
Environment (ME) of the Slovak
Republic (SR) No.3/2004-5.1, which
Special areas of conservation ) issues a national l.ist of territories of
(SCI) Sites of Community SKUEV0278 Brezovské European importance 51.72ha
Importance Karpaty Measure of the Ministry ME SR No. (2670.95 ha)
1/2017 which amends the Decree of
the ME of the SR No. 3/2004-5.1
which issues a national list of
territories of European importance
SKCHVU014 Malé Decree of the. ME SR No. ’216 /2005 944 ha
Coll., declaring The Malé Karpaty
. . Karpaty (52,458.48 ha)
Special protection areas (PBA) PLA
Protected Bird Area SKCHVU054 Decree of the ME SR No. 27/2011
& iy . 697 ha
Spaéinsko-niZznianske Coll. Declaring the PBA (12,155.66 ha)

polia Spatinsko-niznianske polia
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Table 1. Cont.

c: Elements of the territorial system of ecological stability (TSES).

Category Name

Legislative

Characteristic

SBc Hrebertiovy systém
Malych Karpat

Act No. 543/2002 Coll.
Nature and landscape
protection §2

Forest communities of the
Malé Karpaty Mountains

Supra-regional biocorridor

SBc Biokoridor podhoria
Malych Karpat

Act No. 543/2002 Coll.
Nature and landscape
protection §2
Act of the National Council SR
No. 237/2000 Coll.

Act of the Slovak National
Council No. 330/1991 Coll.
Resolution of the Government
SR No. 319/1992 Coll.

Biocorridor passes through
the edge of the Malé Karpaty
Mountains in the contact with
the deforested hilly landscape

Regional biocorridor RBc Lopasovsky potok

Act No. 543/2002 Coll.
Nature and landscape
protection §2
Act of the National Council SR
No. 237/2000 Coll.

Act of the Slovak National
Council No. 330/1991 Coll.

Biocorridor is formes by thje
Lopasov flow and its adjacent
butterbur river in
communities which are
interrupted by buildings

RB Lancarsky Dubnik

Regional biocentre RB Pod Holym vrchom

RB Skaly nad Dolnym
LopaSovom

Act No. 543/2002 Coll.
Nature and landscape
protection §22,
§15-16—degree of protection

NR with dense perennial
grasslands in the
Podmalokarpatska
pahorkatina Hill Land

Rock communities and dense
perennial grasslands on a
former quarry

LB Nad obcou

LB Nad cintorinom
Local biocentre

LB Trstina od Dubovianskeho

LB Pri druzstve

Act No. 543/2002 Coll.
Nature and landscape
protection §2
Act of the National Council SR
No. 237/2000 Coll.

Act of the Slovak National
Council No. 330/1991 Coll.

It is designed on the site of a
forest on the north-western
edge of the commune

This is a proposal to create a

new biocentre on arable land
above the cemetery, following
the local biocorridor Pahorky

The biocentre consists of a
small forest on arable land

Design of local biocentre
versus a cooperative, tree
communities and floodplain
forest draw

Local biocorridor LBc Pahorky

Act No. 543/2002 Coll.
Nature and landscape
protection §2

Act of the National Council SR

No. 237/2000 Coll.
Act of the Slovak National
Council No. 330/1991 Coll.

The terrestrial biocorridor is
formed by a belt of non-forest
woody vegetation around the

access road to the quarry
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d: Elements of protection of water resources.
Category Name Legislative
Dolny LopaSov—Iokalita Mlynarsky (area—179.3 ha; area in the OPLVH/39/116/85
commune—173.9 ha)
Protective zone of water OPLVH-SE1559/88,/807 /89-
supply—TIst degree Prasnik, Kosariski—Pod Javorom, HPF-1, 2, 3, 4a, Fajnory, Mlyn 6/24/140, OPLVH
of protection 1-4, Stanovisko, Chrenkech jarok, Mosnaci, Lopusna dolina No.1559/88/807/89-
(area—2914.43 ha; area in the commune—101.21 ha) 0.001785714,
SVS/2000/01114-Me
Act No. 364/2004 Coll. On
Vulnerabl The commune Dolny Lopasov (area—1233.77 ha; area in the waters §34
uinerable areas commune—1231.74 ha) Government
Regulation617/2004 Coll.
Act No. 364/2004 Coll. On
Water management of Loba
i opasov flow waters §44
significant water flow Decree 211,/2005 Coll.
e: Elements of protection of soil resources.
% of Area Agricultural Fund
Category Area in the Commune
1st class BSEU (Bonited Soil-Ecological Units) 2.83 0.12
2nd class BSEU 9.65 0.42
3rd class BSEU 849.2 37.05
S Drained areas 92.81 ha 4.04
Investment to land (land reclamation, irrigation) Irrigation 390.33 ha 17.03
f: Elements of protection of mineral resources.
Category Name Area Characteristic
Pro.tected area of (?1ep051ts Dolny Lopasov (license plate 75,112 m> Dolomites—dolomitic sands
with reserved minerals No. 020/a)
P}‘otected area of deposﬁs Dolny Lopasov 75,112 m? Dolomites—dolomitic sands
with non-reserved minerals
. Dolny Lopasov (license plate 2 . e
Mining area No. 055/A) 75,112 m Dolomites—dolomitic sands
g: Elements of protection of cultural and historical resources.
Category Name Legislative
Immovable national cultural Church with grounds (St. Act No. 49/2002 Coll. On the protection of the monument
monuments Martina) 821/10 fund §2
h: Elements of protection of forests resources.
% Representation of the
Category Subcategory Areain ha Forest Category in the
Commune
Protective forests—forests in
A exceptionally unfavourable 184.70 21.24
places
Protective forests—other
D forests with predominant 40.77 4.69
protection of soil

2.5. Evaluation of Positive Socio-Economic Phenomena

We evaluated positive socio-economic phenomena according to the new methodology
for the development projects of TSES at the local level (Miklos et al., 2020) [28]. The

methodology has not yet been adopted by legislation. The basis of the methodological
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procedure is the LANDEP methodology developed at the Institute of Landscape Ecology
of Slovak (Ruzi¢ka, Miklos, 1982) [29].

To determine the landscape ecological significance of PSEP, we based it on:

1. Analysis enabled the creation of the basic indicators of landscape characteristics.
These indicators are essential in TSES creation. Here, we focused on identifying positive
socio-economic factors which support communal ecological stability. This particularly
involved analysis of the legal status for protection of the community’s nature and natural
resources. These results provide specification of the methods used in spatial expression
and the following legislative protection: the protection of nature and landscape and forest,
mineral, water, soil and cultural and historical resources. The mapped Dolny Lopasov com-
munal elements are highlighted in Figure 8 showing positive socio-economic factors (PSEF).

2. Syntheses require processing the basic synthetic maps. These are created by multiple
super-impositions of analytic maps on parts of the synthetic maps. This required spatial
synthesis of the positive elements which determine the actual TSES status. Finally, the
synthesis includes the territorial system of positive elements, and the complex communal
PSEF model is expressed in the following codes.

PSEF = (X1, X2, X3, ... v ot ot oot oo oo Xg) code comprises:

X;—PLA (protected landscape area)

Xo—NR (nature reserve)

X3—B (biocentre)

X4—Bc (biocorridor)

X5—GL (gene pool locality)

X¢—PBA (protected birds area)

Xy—SCI (sites of community importance)

Xg—PF (protective forests)

Xo—PZ WS (protective zone of water supply)

X10—WMSWF (Water management significant water flow)

X11—the best quality according to BSEU

Xip—investment land

X13—PAD (protected area of deposits)

X14—INCM (immovable national cultural monuments)

The result of the syntheses is a synthetic map, which is best expressed in terms of
parametric synthesis, i. j., in the form of codes. The model for creating a synthetic map is
as follows:

S= (X1, Xz, X3, ... Xn),

where S = type of synthesis, Xi = type of properties of individual components that entered
the synthesis, n = number of components that entered the evaluation.

3. Landscape ecological interpretation is the final step in our TSES method. The goal
is the precise re-assessment of the actual measurable and objectively evaluated properties
of positive socio-economic indicators. The results then provide suitable criteria for the
preservation, modification or design of new TSES elements, eco-stability and landscape
ecological significance. This determines a hierarchy of the ecological value of elements in
the landscape structure. Herein, we established the Dolny Lopasov level of significance
with the following:

(1) Legislatively defined areas of nature and landscape protection. This comprises the
PLA Malé Karpaty, NR Lanc¢arsky Dubnik, NR Pod Holym vrchom, PBA épaéinsko—
niZnianske polia, PBA Malé Karpaty, SCI Brezovské Karpaty.

(2) TSES elements: These include the supra-regional biocorridor terrain, the regional
biocentre Lanc¢arsky Dubnik and the regional biocentre Pod Holym vrchom, a regional
biocorridor Lopasov flow. Many of these TSES elements are linked to protected areas,
including forest resource sites.

(3) Protected natural and cultural-historical resource elements and other eco-stabilizing
elements. This group comprises non-forest woody vegetation, with isolated woods
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and groups of woody plants. These include the protected water supply zones, espe-
cially those that ensure water management and significant Lopasov flow. In addition,
there are the “BSEU best quality” protected forest and soil resources, protected mineral
deposits and cultural historical resources. A perfect example of this latter protection
is the St. Martin’s Church national cultural protected monument.

(4) Other eco-stabilizing elements. This group comprises non-forest woody vegetation,
with isolated woods and groups of woody plants. These include a predominance of
trees, woody vegetation and scrubs which have great landscape ecological importance
in this agriculturally intensive area.

Legend

SEF Protection of nature
Protected area of nature
== Border of LPA Malé Karpaty
Nature reservations

| NR Langarsky Dubnikc

NR Pod Holjm vrchom
Protection of nature, natural and cultural heritage according to international conventions
and directives
NATURA 2000
PBA Spatinsko-niZnianske polia
™7 PBA Malé Karpaty
=TT SCI Brezovské Karpaty
Territorial system of ecological stability
Generel TSES
111 111 supraregionai terrestrial biocorridor

Regional TSES
RB Lanéarsky Dubnik

RB Pod Holjm wrchom
RBC LopaSov flow
Proposed L-TSES - Zoning plan of the commune
Proposed local biocentre
| | Proposediocal biocorridor
SEF Protection of nature resources
Protection of forest resources
Timber production forestry
Protective forests — forests in exceptionally unfavourable places
[ Protective forests — other forests with predominant protection of soil
Protection of soil resources
The highest quality arable land according to BSEU
1stclass BSEU
I 2nd class BSEU
B 3rd class BSEU
Investment land
Hydromelioration - drained area
Hydromelioration - irri gation
Protection of water resources
©  waler resource - spring
©  Waterresource - bore
——— Water management significant water flow Lopa$ov flow
=TT Zones of hygiene protection of uderground and surface water of 15tto 3rd degree
Vulnerable areas

Protection of gene pocl resources
GL Gene pool locality

SEF Protection of minerals

[ Protected area of deposits

SEF Protection of cultural and historical resources
Immovable national cultural monuments

‘i Chureh of St. Martin

Figure 8. Positive socio-economic factors of Dolny Lopasov community. Author: Moyzeova, M.
Technical processing: Raniak, A. (in épulerové, et al., 2020).



Land 2022, 11, 120

12 0f 18

We carried out the final evaluation of PSEP using the method of expert estimation on
the basis of an empirical evaluation of real-occurring combinations of PSEP. We obtained
a part of the input information from the database of socio-complex parameters, syntheti-
cally processed in the synthesis part. We obtained additional data from literary sources,
the archive, departmental databases, legislative regulations and methods of structured
observations of phenomena in a certain category of protection.

3. Results—Evaluation of Landscape Ecological Significance

In the cadastral area of the village of Dolny LopaSov, we have specified eight categories
of landscape ecological significance based on the occurrence, abundance and combination
of PSEP.

In the first category of importance, we have included the area of a dual combination of
nature protection and protection of natural resources—forest, water and mineral resources.
There are nine positive phenomena in the area in the second to fifth level of protection: PLA,
a nature reserve, a biocentre, a biocorridor, protective forests, water resource protection
zones, gene pool locality, a protected bird area and a protected deposit area.

In the second category of significance, we included the area of the dual combination
of nature protection and protection of natural resources—forest and water, with the repre-
sentation of five PSEP: PLA, a biocorridor, protective forests, water protection zones and a
protected bird area.

In the third category of significance, we include the area with a combination of nature
protection and forest resource protection, with the representation of three PSEP: PLAs,
protective forests and the protected bird area of the Spa¢insko-Niznianske fields.

In the fourth category of importance, we included the area with a dominant protection
of soil resources. It is a southern part of the cadastral area in which there is land with high
production capacity that is intensively used by agriculture. In addition to the protection of
soil resources, the area also includes elements of water protection and nature protection
in a combination of five PSEP: the highest quality land, investment land, a protected
bird area in combination with the line elements of a biocorridor and water management
significant watercourse.

In the fifth category of importance, we included the area with dominant protection of
soil resources, with the occurrence of four PSEP: the best soil, a protected bird area, water
management important watercourse and a biocorridor.

We have included an area with a combination of three elements in the sixth category
of knowledge: the highest quality land, investment-friendly land and a protected bird area.
In this part of the area, in addition to large arable land, there are also planar and linear
elements of vegetation, which are important in terms of ecological stability and biodiversity,
as these are bird habitats that are subject to the protection of the protected bird area.

We have included the area with the lowest proportion of PSEP in the seventh category
of significance. The area is located in the central part of the cadastral area and consists
mainly of the built-up area where there are two elements of PSEP: an immovable national
cultural monument—St. Martin’s Church—and water management significant watercourse
Lopasovsky stream.

We include the area with the monofunctional protection of soil resources in the eighth
category of significance. It consists of large block soils located in the vicinity of the built-up
area of the village, which are intensively cultivated and have a low proportion of area and
line vegetation.

Landscape ecological significance is expressed in Figure 9.
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Figure 9. Landscape ecological significance. Author: Moyzeovd, M. Technical processing: Rakayova, R.

4. Discussion and Conclusions

The process of land classification on the basis of landscape ecological significance is
one of the key parts of the processing of TSES documents. The aim of the classification is to
set aside areas with approximately the same degree of ecological stability of the landscape,
which in turn makes it possible to determine the hierarchy of protection and land use
needs (Jancura et al., 1994) [30]. For this purpose, stability should be understood as a
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country’s ability to cope with disruptive influences without permanently disrupting its
functional mechanisms (Léw, 1984) [31]. Such an assessment is carried out, for example,
on the basis of a reassessment of only real vegetation or the current landscape structure.
Another more complex method, based on the comparison of natural conditions and the
way land is used, is presented in the works of Trembos, et al. (1997) [32] and Minar,
Trembos (1995) [33]. The approaches of Slovak landscape ecologists Ruzicka, Hrn¢iarova
(1995) [34], Hrnéiarova, Izakovi¢ova (2000) [35], Miklés, Izakovicova (1997) [36], Miklos
(1996, 2010) [7,37], Izakovicova et al. (2000, 2011) [38,39] and Izakovi¢ovd, Moyzeova
(2002) [40] are based on an assessment of the landscape’s features that support, protect
but also reduce its ecological stability. In this case, data on various types of protected
areas are included in the assessment together with information on the current landscape
structure and elements of the territorial system of stress factors. Within the methodological
procedures for the processing of TSES projects, it is therefore important to classify the
territory on the basis of the syntheses of the above indicators, including the syntheses
of PSEP that support stability and form a territorial system of PSEP in the territory. We
interpret landscape ecological significance from analytical and synthetic sources, while the
degrees of significance of biota elements, the current landscape structure and significant
landscape elements are determined from a landscape ecological and biological point of view.
Such an assessment is also presented by the newly proposed methodology of processing
local ecological stability systems (Miklos et al., 2020) [24], which was also used in the design
of the local territorial system of ecological stability of the commune Dolny LopaSov. The
categorization process based on positive socio-economic elements divided the cadastral
territory of the commune Dolny Lopasov into different parts. The northern part has the
largest share of natural elements in the whole area. The area has a predominance of natural
and nature-friendly forests and is characterized by a high degree of ecological stability and
biodiversity. Many of these elements represent nature protection areas, elements of the
territorial system of ecological stability, habitats of European and national importance, i.e.,
sites important in terms of conservation and the development of the gene pool. The area is
characterized not only by high forest management but also water management potential.
The southern part of the cadastral area was evaluated in terms of the representation of
PSEP as an area of medium landscape ecological significance. The dominant element in the
landscape structure is arable land, high production capacity, intensively agriculturally used
land with a low proportion of area and line vegetation. Local agroecosystems have a low
degree of ecological stability. The lowest part of the cadastral area has the lowest landscape
ecological significance, which consists of built-up, unstable urban areas together with local
roads, which act as barriers for animal migration and are of minimal importance for the
biota of the natural landscape. These elements are complemented by large-scale arable
land of lower production capacity located in the vicinity of the village. The evaluation of
PSEP is therefore very important as it enters the overall classification of the territory, which
we achieve by synthesizing partial classifications—abiotic complexes, stress factors and
current landscape structure with a focus on biotic elements and PSEP.

We agree with the opinion of Bucek (2013) [2] that a cultural landscape cannot be
harmonious without the permanent provision of biodiversity, geodiversity and ecological
stability. Less ecologically stable and unstable ecosystems characterized by a reduction
in ecological stability and limited biodiversity have prevailed, and they predominate and
will continue to predominate in the cultural landscape. Areas of these often deliberately
destabilized ecosystems must therefore be balanced and subdivided by suitably distributed
areas of ecologically more stable natural and close to nature ecosystems, the system of
which forms an ecological network in the country (Bucek, 2013) [2]. As a spatial landscape
formation this network includes places with suitable habitats for the permanent existence
of species as well as areas and line formations that allow its functional interconnection
(Andeél, 2013) [41]. At the same time, the care of the ecological network undoubtedly
meets the requirements of the European Landscape Convention aimed at preserving the
landscape heritage and identity of each cultural landscape (Bucek, 2013) [7].
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The current extension and approval of the territorial systems of ecological stability
(TSES) are the most important because the existing and newly proposed elements will be
essential components of an optimally balanced national ecology network.

The aim of TSES is to preserve and support the development of the natural gene
pool of the landscape, and the preservation and supplementation of stabilizing elements
in the country, ensuring their favourable effect on the surrounding ecologically and less
stable parts of the landscape, and supporting the possibility of multifunctional land use,
significant landscape elements and the elimination of stress factors that threaten individual
positive elements (KURS, 2001) [42].

The local TSES project of the Dolny Lopasov village is a document of nature and
landscape protection, the aim of which is to create conditions to increase the biodiversity
of the landscape at the local level and to support the regulation of the use of natural
resources in a sustainable way. The methodological procedure used in the processing
of the local TSES of the municipality of Dolny Lopasov was based on the methodology
for the automated generation of local TSES documents (Miklés et al., 2020) [24] which
was developed for the need of creating a support system for processing local TSES. The
methodology is based on the parameterization and georeferencing of information on the
properties of primary, secondary and tertiary landscape structures in the GIS environment
and builds on all existing methodologies and methodological guidelines of the Ministry
of the Environment (1993) [43], the manual on the methodology of TSES (Jan¢ura et al.,
1994) [30], methodical instructions for the elaboration of regional TSES documents (Stefek,
Mudry, 1993 [44], Bohdlova (ed.), 2014 [45]), methods of classification of the ecological
stability of an area (RuZicka, Hrn¢iarova, 1995) [34], the Draft Instruction of the Ministry
of the Environment of the Slovak Republic for the elaboration of projects of regional and
local territorial systems of ecological stability (Kol., 1999) [46], methodical guidelines for
the elaboration of regional TSES and local TSES projects (Izakovi¢ova et al., 2000) [38], me-
thodical instructions for the elaboration of the local TSES (PauditSova et al., 2007) [47] and
also to the Decree of the Ministry of the Environment of the Slovak Republic no. 24/2003
Coll. [48], which implements Act no. 543/2002 Coll. on nature and landscape protection,
Decree no. 492/2006 Coll. [49], amending the Decree of the Ministry of the Environment of
the Slovak Republic no 24/2003 Coll., which implements Act no. 543/2002 Coll. on nature
and landscape protection as well as other theoretical and methodological works by Ruzicka,
Miklés (1982) [29], Miklos (1996, 2010) [7,37], Miklos et al. (2011) [50], Miklés, Izakovicova
(1997, 2013) [36,51], Petrovi¢ (2007) [52], Izakovi¢ovd, Moyzeova (2002) [40], Moyzeova (ed.)
(2015) [53], Jurko (1990) [54], Odum (1975) [55], Nowicki et al. (1996) [56] and Miklés et al.
(2020) [28], in which PSEP also enter into the assessment of ecological stability. In addition,
knowledge of positive elements in an area and their combinations will improve both the
proposed TSES elaboration and eco-stabilizing measures. This is necessary because those
measures are limiting factors for the proposed activities, and they provide information on
the nature and landscape protection area for the important TSES framework design and
legislative protection. Here, it was essential to research landscape ecological significance at
the local level, because agricultural land in Dolny Lopasov is intensively cultivated.

Commune Dolny Lopasov was selected as the model for the verification of the new
concepts contained in the processing documents for local ecological stability systems.
Finally, landscape ecological significance was assessed, and this provided the foundation
for regulating the green infrastructure design developed in cooperation with ILE SAS
and Esprit.

From the results of the assessment of landscape ecological significance, we can con-
clude that the degree of ecological stability can be determined only relatively, provided that
it is inversely proportional to the intensity of the anthropogenic impact on the ecosystem.
The assessment of landscape ecological significance determines the degree of naturalness
and the dynamics of natural processes in the ecosystem for preserving and maintaining
conditions for regeneration and renewal of the gene pool, natural resources, ecological
stability, biodiversity, the preservation of rare cultural and historical elements and fulfill-
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ment of other utility and ecological functions in the country, soil protection, microclimate
and health—including hygienic, aesthetic, therapeutic, cognitive, etc. (Izakovi¢ova et al.,
2000) [38].

From the results of the evaluation of PSEP in the commune Dolny Lopasov, we can con-
clude that, based on their spatial representation in the territory, ecostabilization measures
need to be implemented mainly in the central and southern part of the cadastral area.

The TSES concept was assessed at The Institute of Landscape Ecology of the Slovak
Academy of Science (ILE SAS). This focused on the examination of legislative regulations
and experience with both the guidelines for creating TSES developed from field research
and from specific TSES projects. Here, Bucek (2013) [2] supports our assessment that
TSES improvements will ensure at least the minimum space for nature in the cultural
landscape. This is possible even in an intensively used landscape where natural elements
must be gradually supplemented with newly established bio-centres, bio-corridors and
interaction elements.

Spatial planning with applied integrated management principles can maintain the
greatest national positive socio-economic factors and elements.

From the point of view of the municipality of Dolny Lopasov and its calculated
value of the coefficient of ecological stability (Miklos et al., 2020) [24,28], we can state that
the spatial arrangement of the territory in the municipality is moderately stabilized and
provides preconditions for its sustainable development. The relatively high proportion of
PSEP located mainly in the northern part of the cadastral area also contributes to this. From
this aspect, it is necessary to design and implement ecological measures, especially in the
central and southern part of the cadastral area.

The paper is the resultant solution of VEGA grant project No. 2/0011/21 “Landscape
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of ecologically stable areas in urbanized land and ITMS 26220220066 Integrated system for
simulation of runoff conditions”.
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